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Tham Khao

Gido trinh “Ngon ngir Ldp trinh C#’ dugc bién dich va téng hop tur:
v« Programming C#, Jesse Liberty, O’Reilly.
Y C# in 21 Days, Bradley L.Jones, SAMS.
v« Windows Forms Programming with C#, Erik Brown, Manning.
v MSDN Library — April 2002.

Quy wodc

Gido trinh sir dung mot sd quy ude nhu sau:
% Cac thuat ngir dugc gidi thiéu 1an dau tién s& in nghiéng.
Ma ngudn ciia chuong trinh minh hoa dung font Verdana -10.
Céc tur khoa cua C# dung font Verdana-10, dam hoac Verdana-10, binh thudng.

% % %

Tén namspace, 10p, ddi tuong, phuong thirc, thude tinh, sy kién... dung font Verdana-
10.
Két qua ctia chuong trinh xuét ra man hinh console dung font Courier New-10.

%



Ngon Ngii Lap Trinh C#

MICROSOFT .NET

e Tinh hinh truwdéc khi MS.NET ra doi
e Ngudn goc ciia NET
o Microsoft NET
. Téng quan
e Kién tric NET Framework

e  Common Language Runtime
(CLR)

e  Thuw vién .NET Framework
e  Phit trién wng dung client
. Bién dich va MSIL

e Ngon ngir C#

Tinh hinh truoc khi MS.NET ra doi

Trong linh vuc cong nghé thong tin cua thé gidi ngdy nay, v6i su phat trién lién tuc va da
dang nhét 1a phﬁn mém, cac hé diéu hanh, cac moi truong phat trién, céac ung dung lién tuc ra
doi. Tuy nhién, d6i khi viéc phat trién khong dong nhat va nhét 13 do loi ich khac nhau cua
cac cong ty phan mém 16n lam anh hudng dén nhiing ngudi xay dung phan mém.

Cach day vai nam Java dugc Sun viét ra, di co strc manh dang ké, no huong téi viée chay
trén nhiéu hé diéu hanh khac nhau, doc lap v6i bd xir Iy (Intel, Risc,...). Dic biét 1a Java rat
thich hop cho viéc viét cac ung dung trén Internet. Tuy nhién, Java lai c6 han ché vé& mat tdc
dd va trén thyuc té van chua thinh hanh. Mic du Sun Corporation va IBM c6 déy manh Java,
nhung Microsoft da dung ASP dé lam giam kha ning anh hudng cua Java.

Dé 1ap trinh trén Web, 14u nay nguoi ta van dung CGI-Perl va gan day nhat 1a PHP, mot
ngdn ngit gidng nhu Perl nhung tdc do chay nhanh hon. Ta c6 thé trién khai Perl trén
Unix/Linux hay MS Windows. Tuy nhién c¢6 nhiéu ngudi khong thich ding do ban than ngon
ngir hay cac qui udc khac thuong va Perl khong duoc phat trién théng nhét, cac cong cu dugc
xdy dung cho Perl tuy rit manh nhung do nhiéu nhom phat trién va nguoi ta khong dam bao

rang tuwong lai cia nd ngay cang tt dep hon.

‘ Microsoft .NET
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Trong gidi phat trién ing dung trén Windows ta c6 thé viét img dung bang Visual C++,
Delphi hay Visual Basic, ddy 1a mot s6 cong cu phd bién va manh. Trong d6 Visual C++ 1a
mot ngdn ngit rat manh va ciing rt khé sir dung. Visual Basic thi don gian d& hoc, dé ding
nhit nén rat thong dung. Ly do chinh 1a Visual Basic gitp chiing ta c6 thé viét chuong trinh
trén Windows dé& dang ma khéng can thiét phai biét nhiéu vé cach thic MS Windows hoat
dong, ta chi can biét mot s6 kién thire can ban toi thiéu v& MS Windows 1a ¢6 thé 1ap trinh
duge. Do d6 theo quan diém cua Visual Basic nén no lién két voi Windows 1a diéu ty nhién
va d& hiéu, nhung han ché 14 Visual Basic khong phai ngoén ngit hudng ddi twong (Object
Oriented).

Delphi 14 hiu dué cta Turbo Pascal cua Borland. N6 ciing giéng va twong d6i dé dung
nhu Visual Basic. Delphi 1a mot ngon ngit huéng ddi tugng. Cac diéu khién dung trén Form
ctia Delphi déu dugc ty dong khoi tao ma ngudn. Tuy nhién, chirc ning khoi dong ma ngudn
nay ctia Delphi d6i khi gap réc rdi khi co su can thiép cta nguoi dung vao. Sau nay khi cong
ty Borland bi ban va céc chuyén gia xay dung nén Delphi da chay qua bén Microsoft, va
Delphi khong con duoc phat trién tét nita, nguoi ta khong dam dau tu trién khai phan mém
vao Delphi. Cong ty sau nay di phat trién dong san pham Jbuilder (dung Java) khong con
quan tdm dén Delphi.

Tuy Visual Basic bén hon do khong can phai khoi tao ma ngudn trong Form khi thiét ké
nhung Visual Basic ciing c¢6 nhiéu khuyét diém :

o Khéng hd tro thiét ké hudng dbi tuong, nhat 1a kha nang thira ké (inheritance).

o Gi6i han vé viéc chay nhiéu tiéu trinh trong mot ing dung, vi du ta khong thé ding

Visual Basic dé viét mot Service kiéu NT.

o Kha ning xir 1y 13i rat yéu, khong thich hop trong méi trudng Multi- tier

o Kho dung chung véi ngon nglr khac nhu C++.

o Khong co User Interface thich hop cho Internet.

Do Visual Basic khong thich hop cho viét cac img Web Server nén Microsoft tao ra ASP

(Active Server Page). Cac trang ASP nay vua c6 tag HTML vura chua cdc doan script
(VBScript, JavaScript) ndm 1an 16n nhau. Khi xir Iy mot trang ASP, néu 1a tag HTML thi s&
dugc goi thiang qua Browser, con cic script thi s& dugc chuyén thanh cac dong HTML roi goi
di, ngoai trir cac function hay cac sub trong ASP thi vi tri cac script khac rat quan trong.
Khi mét s6 chirc nang nao dugc viét tot nguoi ta dich thanh ActiveX va dua nd vao Web
Server. Tuy nhién vi ly do bdo mat nén céac ISP (Internet Service Provider) 1am mdy chu cho
Web site thuong rat dé dat khi cai ActiveX la trén may ciia ho. Ngoai ra viéc thao g& cac
phién ban ciia ActiveX nay 1a cong viéc rat khé, thuong xuyén lam cho Administrator nhtrc
dau. Nhitng nguoi da timg quan 1y cac version ciia DLL trén Windows diéu than phién tai sao
phai ding ky cac DLL va nhét 1a chi c6 thé dang ky mot phién ban cia DLL ma thoi. Va tir
“DLL Hell” xuat hién ttrc 14 dia nguc DLL...

Microsoft .NET
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Sau nay dé gitip cho viéc 1ap trinh ASP nhanh hon thi céng cu Visual InterDev, mot IDE
(Integrated Development Environment) ra doi. Visual InterDev tao ra cac Design Time
Controls cho viéc thiét ké cac diéu khién trén web,... Tiéc thay Visual InterDev khong bén
virng 13m nén sau mot thoi gian thi cac nha phat trién da roi bo né.

Tom lai ban than cia ASP hay con mot sb khuyét diém quan trong, nhat 1a khi chay trén
Internet Information Server vdi Windows NT 4, ASP khong dang tin cdy lim.

Tom lai trong gidi 1ap trinh theo Microsoft thi viéc 1ap trinh trén desktop cho dén lap trinh
hé phan tan hay trén web 1a khong dugc nhip nhang cho 1am. Bé chuyén dugc tir lap trinh
client hay desktop dén lap trinh web 1a mot ching duong dai.

Ngqun g6'c .NET

Pau nim 1998, sau khi hoan tit phién ban Version 4 cta Internet Information Server
(IIS), cac d6i ngii lap trinh & Microsoft nhan thiy ho con rit nhiéu sang kién dé kién toan IIS.
Ho bit dau xdy dung mot kién tric méi trén nén tang y tudong d6 va dat tén 13 Next
Generation Windows Services (NGWS).

Sau khi Visual Basic dugc trinh lang vao cudi 1998, du an ké tiép mang tén Visual Studio
7 duoc xac nhap vao NGWS. Doi ngit COM+/MTS gop vao mot universal runtime cho tit ca
ngdn ngit 14p trinh chung trong Visual Studio, va tham vong cta ho cung cdp cho cac ngon
ngir 1ap trinh cua cac cong ty khac dung chung ludn. Cong viée ndy duoc xuc tién mot cach
hoan toan bi mat mai cho dén hoi nghi Professional Developers’ Conference ¢ Orlado vao
thang 7/2000. Bén thang 11/2000 thi Microsoft d3 phat hanh ban Beta 1 ciia .NET gom 3 dia
CD. Tinh dén lac nay thi Microsoft da lam viéc v6i .NET gan 3 nidm rdi, do d6 ban Beta 1
nay tuong ddi viing chic.

NET mang dang dap cta nhimg sang kién da duoc ap dung trudc ddy nhu p-code trong
UCSD Pascal cho dén Java Virtual Machine. C6 diéu 1a Microsoft gop nhit nhitng sang kién
ctia ngudi khac, két hop vé6i sang kién cta chinh minh dé 1am nén mot san pham hoan chinh
tir bén trong 1an bén ngoai. Hién tai Microsoft dd cong bd phién ban release ctia .NET.

That su Microsoft da dat cuoc vao .NET vi theo thong tin ctia cong ty, da tap trung 80%
sttc manh ctia Microsoft dé nghién ctru va trién khai .NET (bao gém nhan lyc va tai chinh ?),

tat ca cac san pham cua Microsoft s¢ dugc chuyén qua .NET.

Microsoft NET

T 5ng quan

Microsoft NET gdm 2 phan chinh : Framework va Integrated Development Environment
(IDE). Framework cung cip nhiing gi can thiét va cin ban, chit Framework c6 nghia 14 khung
hay khung canh trong d6 ta dung nhitng ha ting co so theo modt qui wdc nhit dinh dé cong
viéc duoc troi chay. IDE thi cung cap mot moi truong gitp chung ta trién khai d& dang, va
nhanh chéng cac tmg dung dia trén nén tang .NET. Néu khong c6 IDE chiing ta ciing c6 thé

10
‘ Microsoft .NET
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ding mat trinh soan thao vi nhu Notepad hay bét cir trinh soan thao vin ban nio va st dung

command line dé bién dich va thuc thi, tuy nhién viéc nay mét nhiéu thoi gian. Tt nhat 1a

chung ta dung IDE phat trién cac ing dung, va ciing 1a cach dé st dung nhét.

Thanh phan Framework 14 quan trong nhat NET 14 ¢t 15i va tinh hoa ctia mdi truong,

con IDE chi 1a cong cu dé phat trién dua trén nén tang d6 thoi. Trong .NET toan bo cac ngdn
ngit C#, Visual C++ hay Visual Basic.NET déu dung ciing mét IDE.

Tom lai Microsoft NET 1a nén tang cho viéc xdy dung va thuc thi cac (mg dung phén tan

thé hé ké tiép. Bao gdm cac ing dung tir client dén server va cac dich vu khac. Mot sb tinh

ning cia Microsoft .NET cho phép nhimg nha phit trién sir dung nhu sau:

Q

Mot mé hinh Iap trinh cho phép nha phat trién xay dung cac ing dung dich vu web va
ung dung client voi Extensible Markup Language (XML).

Tap hop dich vu XML Web, nhu Microsoft .NET My Services cho phép nha phat
trién don gian va tich hop nguoi dung kinh nghiém.

Cung cip cac server phuc vu bao gdbm: Windows 2000, SQL Server, va BizTalk
Server, tit ca diéu tich hop, hoat dong, va quan ly cac dich vu XML Web va céac ung
dung.

Céc phan mém client nhu Windows XP va Windows CE gitp nguoi phat trién phan
phdi sau va thuyét phuc nguoi dung kinh nghiém thong qua cac dong thiét bi.

Nhiéu cong cu hd trg nhu Visual Studio .NET, dé phat trién cac dich vu Web XML,

ung dung trén nén Windows hay nén web mot cach dé¢ dang va hi¢u qua.

Kién triic NET Framework

NET Framework 1a mét platform méi 1am don gian viéc phat trién img dung trong méi

truong phan tan cua Internet. NET Framework duoc thiét ké day du dé dap ung theo quan

diém sau:

Q

DPé cung cdp mot mdi trudng lap trinh huéng ddi twong virng chic, trong d6 ma
nguén ddi tuong dugc luu trtr va thuc thi mdt cach cuc bo. Thuc thi cuc by nhung
dugc phan tan trén Internet, hodc thuc thi tur xa.

Dé cung cip mot méi trudng thyce thi ma ngudn ma t6i thiéu duoc viée dong goi phan
mém va sy tranh chip vé phién ban.

Dé cung cap mot moi trudng thuc thi ma ngudn ma dam bao viée thuc thi an toan ma
ngudn, bao gdm ca viéc ma ngudn dugc tao boi hing thir ba hay bét ctr hing nao ma
tuén thi theo kién tric .NET.

bpé cung cép mot moéi truong thuc thi ma nguén ma loai bo duoc nhirng 16i thuc hién
cac script hay moi truong thong dich.

Pé lam cho nhitng ngudi phat trién c6 kinh nghiém vitng chéc c6 thé nim viing nhiéu
kiéu tmg dung khac nhau. Nhu 13 tir nhimg tmg dung trén nén Windows dén nhiing

ung dung dua trén web.
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o Dé xdy dung tat ca cac thong tin dua trién tiéu chuan cong nghiép dé dam bao rang
mi ngudn trén NET c6 thé tich hop voi bat cir md ngudn khac.

NET Framework c6 hai thanh phan chinh: Common Language Runtime (CLR) va thu
vién 16p NET Framework. CLR 1a nén tang cua NET Framework. Ching ta c6 thé hiéu
runtime nhu 1 mot agent quan 1y ma ngudn khi né duoc thyc thi, cung cép cac dich vu cdt 16
nhu: quan 1y bd nhé, quan 1y tiéu trinh, va quan 1y tir xa. Ngoai ra n con thic diy viée st
dung kiéu an toan va céac hinh thirc khac cta viée chinh xac ma nguf)n, dam bao cho viéc thuc
hién dugc bao mat va manh mé. That vay, khai niém quan 1y ma ngudn 1a nguyén Iy nén tang
ctia runtime. Ma ngudén ma dich t6i runtime thi dugc biét nhu 14 ma ngudén dwoc quan 1y
(managed code). Trong khi d6 ma ngudén ma khong c6 dich téi runtime thi duge biét nhu ma
ngudn khong duoc quan 1y (unmanaged code).

Thu vién 16p, mot thanh phan chinh khac ciia NET Framework 1a mét tap hop hudng ddi
tuong cia cac kiéu dit liéu duoc dung lai, n6 cho phép chung ta c6 thé phat trién nhiing tng
dung tir nhitng Gmg dung truyén thong command-line hay nhiing tng dung c6 giao dién d6
hoa (GUI) dén nhiing mg dung méi nhat duge cung cép boi ASP.NET, nhu 1a Web Form va
dich vu XML Web.

Internet
Infarmation
Services

Class Operating system/

Iibrﬂrf Hardware

Hinh 1.1: M6 ta cdc thanh phan trong .NET Framework.
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Common Language Runtime (CLR)

Nhu d3 dé cap thi CLR thyuc hién quan 1y bd nhd, quan 1y thuc thi tiéu trinh, thuc thi ma
nguén, xac nhan ma nguén an toan, bién bich va cac dich vu hé théng khac. Nhirng dac tinh
trén 1a nén tang co ban cho nhitng mi ngudn dugc quan 1y chay trén CLR.

Do chu trong dén bao mat, nhitng thanh phan duoc quan Iy dugc cip nhimg muc do
quyén han khac nhau, phu thudc vao nhiéu yéu td nguyén thuy cta chung nhu: lién quan dén
Internet, hé théng mang trong nha may, hay mot may tinh cuc bd. Piéu ndy c6 nghia rang,
mot thanh phan dugc quan 1y c6 thé co hay khong co quyén thuc hién mot thao tac truy cap
tap tin, thao tac truy cap registry, hay cac chirc nang nhay cam khac.

CLR thuc déy viéc ma nguén thuc hién viéc truy cap dugc bao mat. Vi du, nguoi su dung
gid1 han ré’mg viéc thuc thi nhing vao trong mét trang web co thé chay duogc hoat hinh trén
man hinh hay hat mgt ban nhac, nhung khong thé truy cap dugc dir li€u riéng tu, tap tin hé
théng, hay truy cip mang. Do d6, dic tinh bao mat ciia CLR cho phép nhirng phin mém dong
g6i trén Inernet c6 nhiéu dic tinh ma khong anh huéng dén viée bao mat hé thong.

CLR con thuc déy cho ma nguén duoc thuc thi manh mé hon béng viéc thuc thi ma nguén
chinh x4c va sy xac nhan mi ngudén. Nén tang cua viéc thuc hién nay 13 Common Type
System (CTS). CTS dam bao rang nhitng ma ngudn dugc quan 1y thi duoc ty md ta (self-
describing). Su khac nhau gitra Microsoft va cac trinh bién dich ngon nglr cua hang thir ba la
viéc tao ra cac ma ngudn duoc quan 1y co thé thich hop v6i CTS. Diéu nay thi ma ngudn duoc
quan 1y ¢ thé sir dung nhitng kiéu dugc quan 1y khac va nhitng thé hién, trong khi thuc day
nghiém ngat viéc st dung kiéu dit liéu chinh x4c va an toan.

Thém vao do, moi truong dugc quan ly cua runtime s€ thuc hién viéc tu dong xir 1y layout
ctia di tuong va quan 1y nhitng tham chiéu dén dbi trong, giai phong ching khi ching khong
con duoc str dung nita. Viée quan 1y bo nhé tu dong nay con giai quyét hai 16i chung ctia ting
dung: thiéu bd nhé va tham chiéu bo nhd khong hop 16.

Trong khi runtime dugc thiét ké cho nhimg phin mém cua tuwong lai, né ciing hd tro cho
phan mém ngay nay va trude day. Kha ning hoat dong qua lai gitra ma ngudn dugc quan 1y va
mi ngudn khong duge quan 1y cho phép nguoi phat trién tiép tuc st dung nhitng thanh phan
cén thiét cia COM va DLL.

Rutime duoc thiét ké dé cai tién hiéu suét thuc hién. Mic du CLR cung cép nhiéu céc tiéu
chuan dich vu runtime, nhung ma nguén duoc quan ly khong bao gio duoc dich. C6 mot dac
tinh goi 1a Just-in-Time (JIT) bién dich tt ca nhitng ma ngudn duoc quan 1y vao trong ngdn
ngir may cta hé théng vao lac ma né duoc thuc thi. Khi dé, trinh quan Iy bd nhé xéa bo
nhitng phan manh b nhé néu co thé duge va gia tang tham chiéu bd nhé cuc bo, va két qua
gia tang hi¢u qua thuec thi.
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Thu vién lop .NET Framework

Thu vién 16p .NET Framework 1a mot tap hop nhiing kiéu dix lidu duge dung lai va dugc
két hop chit ché v6i Common Language Runtime. Thu vién 16p 13 hudng ddi twong cung cip
nhirng kiéu dir liéu ma mi ngudn duoc quan 1y ciia chung ta c6 thé dan xuét. Diéu nay khong
chi 1am cho nhing kiéu dir liéu ciia .NET Framework dé sir dung ma con 1am giam thoi gian
lién quan dén viéc hoc dic tinh méi cia NET Framework. Thém vao d6, cac thanh phén cua
cac hang thir ba c6 thé tich hop v6i nhiing 16p trong NET Framework.

Ciing nhu mong doi clia ngudi phat trién véi thu vién 16p huéng ddi tuong, kiéu dir lidu .
NET Framework cho phép nguoi phat trién thiét 1ap nhiéu muc do thong dung cua viée lap
trinh, bao gém cac nhiém vy nhu: quan 1y chudi, thu thap hay chon loc dit liéu, két ndi véi co
co dir li¢u, va truy cap tap tin. Ngoai nhiing nhi¢m vu thong dung trén. Thu vién 16p con dua
vao nhitng kiéu dit liéu dé hd tro cho nhirng kich ban phat trién chuyén biét khac. Vi du ngudi
phat trién co thé sir dung NET Framework dé phat trién nhimg kiéu ung dung va dich vu nhu
sau:

U ng dung Console

U ng dung giao dién GUI trén Windows (Windows Forms)
U ng dung ASP.NET

Dich vu XML Web

Dich vu Windows

g o a a a

Trong d6 nhitng 16p Windows Forms cung cip mot tdp hop 16n cac kiéu dir liéu nhdm
lam don gian viéc phat trién cac img dung GUI chay trén Windows. Con néu nhu viét cac tng
dung ASP.NET thi c6 thé sir dung cac 16p Web Forms trong thu vién .NET Framework.

Phit trién irng dung Client

Nhimng tng dung client ciing gan véi nhitng tmg dung kiéu truyén thong dugc 1ap trinh
dwa trén Windows. Pay 1a nhiing kiéu tmg dung hién thi nhiing cira s6 hay nhimng form trén
desktop cho phép nguodi dung thuc hién mot thao tac hay nhi€ém vu nao d6. Nhitng img dung
client bao gébm nhimg tng dung nhu xir Iy vin ban, xir Iy bang tinh, nhirng tng dung trong
linh vuc thuong mai nhu cong cu nhép liu, cong cu tao bao cdo...Nhitng ung dung client nay
thuong sir dung nhiing cira s6, menu, toolbar, button hay cac thanh phan GUI khac, va ching
thuong truy cdp céc tai nguyén cuc bd nhu 1a céc tap tin hé théng, cac thiét bi ngoai vi nhu
may in.

Mot loai tmg dung client khac voi tmg dung truyén théng nhu trén 1a ActiveX control
(hién nay n6 duoc thay thé boi cac Windows Form control) duoc nhing vao cic trang web
trén Internet. Cac ing dung nay ciing gidng nhu nhiing ing dung client khac 1a ¢ thé truy cap
tai nguyén cuc bg.

Trong quéa khir, nhitng nha phat trién c6 thé tao cac ing dung sir dung C/C++ thong qua
két ndi v6i MFC hodc st dung mdi truong phéat trién ung dung nhanh (RAD: Rapid
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Application Development). .NET Framework tich hop dién mao ciia nhitng san phdm thanh
mot. Méi trudng phat trién ¢d dinh 1am don gian manh mé sy phat trién cua ing dung client.

Nhiing 16p .NET Framework chira trong .NET Framework dugc thiét ké cho viéc st dung
phat trién cac GUL Diéu nay cho phép nguoi phat trién nhanh chong va dé dang tao cac cira
s0, button, menu, toolbar, va cac thanh phan khac trong cac g dung dugc viét phuc vu cho
linh vuc thuong mai. Vi du nhu, .NET cung cép nhitng thudc tinh don gian dé hiéu chinh cac
hiéu tmg visual lién quan dén form. Trong vai truong hop hé diéu hanh khong hd trg viée
thay d6i nhitng thudc tinh nay mot cach truc tiép, va trong trudng hop nay .NET tu dong tao
lai form. Py 1a mot trong nhiéu cdch ma .NET tich hop viéc phat trién giao dién lam cho ma
ngudn don gian va manh mé hon.

Khong giéng nhu ActiveX control, Windows Form control ¢ sy truy cdp gi6i han dén
may cta ngudi sir dung. Diéu nay co nghia ring ma ngudn thyc thi nhi phan c6 thé truy cap
mot vai tai nguyén trong may cua nguoi st dung (nhu cac thanh phan d6 hoa hay mét s tap
tin duoc gidi han) ma khong thé truy cap dén nhiing tai nguyén khac. Nguyén nhan 1a sy bao
mat truy cap ctia ma ngudn. Luc ndy cac tmg dung dugc cai dit trén may ngudi ding cé thé
an toan dé dua 1én Internet
Bién dich va MSIL

Trong .NET Framework, chuong trinh khong duoc bién dich vao cac tap tin thyc thi ma
thay vao d6 chung dugc bién dich vao nhiing tap tin trung gian goi la Microsoft Intermediate
Language (MSIL). Nhirng tap tin MSIL duogc tao ra tor C# cling twong tu nhu céc tap tin MSIL
duoc tao ra tir nhitng ngdn ngir khac cua NET, platform ¢ day khong can biét ngdn ngit cia
mi ngudn. Diéu quan trong chinh yéu ctia CLR 13 chung (common), cing mét runtime hd trg
phat trién trong C# cling nhu trong VB.NET.

Mi ngudn C# duoc bién dich vao MSIL khi chung ta build project. Ma MSIL nay dugc
luu vao trong mot tap tin trén dia. Khi ching ta chay chuong trinh, thi MSIL dugc bién dich
mét 1an nita, sit dung trinh bién dich Just-In-Time (JIT). Két qua la ma may dugc thuc thi boi
bd xur Iy ciia may.

Trinh bién dich JIT tiéu chuén thi thuc hién theo yéu cau. Khi mét phuong thirc duoc goi,
trinh bién dich JIT phan tich MSIL va tao ra san phdm ma may c6 hiéu qua cao, mi nay c6 thé
chay rat nhanh. Trinh bién dich JIT du thong minh dé nhan ra khi mot ma da duoc bién dich,
do vay khi g dung chay thi viéc bién dich chi xay ra khi can thiét, tirc 1a chi bién dich ma
MSIL chua bién dich ra ma may. Khi d6 mot irng dung .NET thyuc hién, ching c6 xu hudng la
chay nhanh va nhanh hon nita, cling nhu 1a nhitmg mé ngudn dugc bién dich rdi thi dugc dung
lai.

Do tit ca cac ngdn ngit .NET Framework cung tao ra san pham MSIL giéng nhau, nén két

qua 1a mot d6i twong duoc tao ra tir ngdn ngir ndy c6 thé duogc truy cap hay dugc dan xut tir
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mot dbi twong ciia ngdn ngir khac trong NET. Vi du, nguoi phat trién c6 thé tao mot 16p co
so trong VB.NET va sau d6 dan xuat no trong C# mot cach dé dang.
Ngon ngir C#

Ngbén ngit C# kha don gian, chi khoang 80 tir khéa va hon mudi may kiéu dir liéu duoc
xdy dung san. Tuy nhién, ngdén ngit C# c6 y nghia cao khi né thyc thi nhitng khai niém lap
trinh hién dai. C# bao gdm tat ca nhitng hd tro cho ciu trac, thanh phan component, 1ap trinh
huéng dbi twong. Nhimg tinh chat d6 hién dién trong mot ngdn ngir 1ap trinh hién dai. Va
ngdn ngir C# hoi da nhitng diéu kién nhu vay, hon nita né dugc xdy dung trén nén tang cia
hai ngén ngit manh nhat 1a C++ va Java.

Ngbén ngir C# duoc phat trién boi doi ngii ki su ctia Microsoft, trong d6 nguoi dan dau la
Anders Hejlsberg va Scott Wiltamuth. Ca hai ngudi nay diéu 1a nhimg ngudi ndi tiéng, trong
d6 Anders Hejlsberg dugc biét dén 1a tac gia ctia Turbo Pascal, mot ngdn ngit lap trinh PC
phd bién. Va 6ng dung dau nhom thiét ké Borland Delphi, mot trong nhitng thanh cong dau
tién cua viéc xdy dung méi trudng phat trién tich hop (IDE) cho 1ap trinh client/server.

Phan cbt 16i hay con goi 14 trai tim ctia bit ctr ngdn ngit 1ap trinh huéng d6i twong 13 sy hd
trg ctia n6 cho viéc dinh nghia va lam viéc véi nhitng 16p. Nhiing 16p thi dinh nghia nhiing
kiéu dit liéu méi, cho phép ngudi phat trién mo rong ngdn ngir dé tao mé hinh t6t hon dé giai
quyét vin dé. Ngon ngir C# chira nhitng tir khoa cho viéc khai bao nhirng kiéu 16p ddi twong
méi va nhitng phuong thire hay thudc tinh cua 16p, va cho viée thuc thi dong géi, ké thira, va
da hinh, ba thudc tinh co ban ctia bat ctr ngdn ngit 1ap trinh huéng dbi tuong.

Trong ngdn ngit C# moi thtr lién quan dén khai bao 16p diéu duogc tim thdy trong phan
khai b4o ctuia n6. Pinh nghia mdt 16p trong ngon nglv C# khong doi hoi phai chia ra tap tin
header va tip tin ngudn giéng nhu trong ngon ngit C++. Hon thé nita, ngdn ngit C# hd trg
kiéu XML, cho phép chén cac tag XML dé phat sinh tw dong cac document cho 16p.

C# ciing ho tro giao dién interface, n6 duoc xem nhu mdt cam két v6i mot 16p cho nhiing
dich vu ma giao dién quy dinh. Trong ngdn ngit C#, mot 16p chi c6 thé ké thira tir duy nhat
mot 16p cha, tirc 1a khong cho da ké thira nhu trong ngon ngit C++, tuy nhién mot 16p c6 thé
thuc thi nhiéu giao dién. Khi mot 16p thuc thi mét giao dién thi nd s€ hura 1a n6 s€ cung cép
chtrc nang thuc thi giao dién.

Trong ngdn ngit C#, nhitng cau tric ciing dugc hd tro, nhung khai niém vé ngir nghia cua
no thay ddi khac véi C++. Trong C#, mot cAu trac duge gioi han, 1a kiéu dit liéu nho gon, va
khi tao thé hién thi n6 yéu cau it hon vé hé diéu hanh va bd nhé so véi mot 16p. Mot ciu tric
thi khong thé ké thira tir mot 16p hay duoc ké thira nhung mot cAu trac c6 thé thuc thi mot
giao dién.

Ngbén ngit C# cung cip nhitng dic tinh hudng thanh phan (component-oriented), nhu 1a
nhirng thudc tinh, nhitng sy kién. Lap trinh huéng thanh phan dugc hd trg boi CLR cho phép

lru trir metadata v6i md ngudn cho mot 16p. Metadata mo ta cho mot 16p, bao gdm nhiing
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phuong thirc va nhitng thudc tinh cta nd, ciing nhu nhiing sy bio mat can thiét va nhiing
thudc tinh khac. Ma ngudn chira dung nhiing logic can thiét dé thuc hién nhimg chirc ning
cua no.. Do vay, mot 16p dugc bién dich nhu 1a mot khdi self-contained, nén méi truong
hosting biét dugc cach doc metadata ciia mot 16p va ma ngudn can thiét ma khong can nhimng
thong tin khac dé sir dung no.

Mot luu ¥ cudi cing vé ngdn ngit C# 1a ngdn ngit nay ciing hd trg viée truy cap bd nhd
tryc tiép sir dung kiéu con tro cua C++ va tir khéa cho ddu ngodc [] trong toan tir. Cac ma
ngudn nay 1a khong an toan (unsafe). Va bo giai phong bo nhd ty dong cia CLR s& khong
thuc hién viéc giai phong nhitng déi tuong dugc tham chiéu bang sir dung con trd cho dén khi
chung dugc giai phong.

17
Microsoft .NET




Ngon Ngii Lap Trinh C#

NGON NGU C#

e Tai sao phai sir dung ngon ngir C#

C# 1a ngon ngir don gidn

C# 1a ngon ngir hién dai

J C# 12 ngon ngir hwéng doi twgng
J C# 1a ngon ngir manh mé

J C# 1a ngon ngir it tir khoa

. C# 1a ngon ngir module hoa

e  C#sé&1a ngon ngir phd bién

Ngon ngir C# va nhirng ngon ngir khac
e  Ciac buéc chuin bi cho chwong trinh

e Chuwong trinh C# don gian

e  Phat trién chwong trinh minh hoa

e  Chu héi & bai tap

Tai sao phai sw dung ngon ngivr C#

Nhiéu ngudi tin rang khong can thiét c6 mot ngon ngir lap trinh méi. Java, C++, Perl,
Microsoft Visual Basic, va nhitng ngoén ngit khac dugc nghi rang da cung cip tat ca nhiing
chtic ning can thiét.

Ngbén ngit C# 1a mot ngdn ngir duoc dan xuit tir C va C++, nhung né duoc tao tir nén tang
phat trién hon. Microsoft bit dau véi cong viée trong C va C++ va thém vao nhimg dic tinh
m&i dé 1am cho ngdn ngit nay dé sir dung hon. Nhiéu trong s6 nhitng dic tinh nay kha gidng
v6i nhitng dic tinh c6 trong ngdn ngit Java. Khong ding lai & d6, Microsoft dwa ra mot sb
muc dich khi xdy dung ngén ngir ndy. Nhitng muc dich nay dwoc duoc tom tit nhu sau:

o C# la ngon nglr don gian

o C# la ngon ngr hién dai

o C# la ngdn ngit hudng ddi tuong

0 C# la ngdn ngir manh m& va mém déo
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o C#1a ngobn ngit co it tu khoa
o C# l1a ngbn nglt huéng module
0 C# s& trd nén phd bién
C# la ngon ngir don gidn
C# loai bo mot vai su phtrc tap va rdi ram cta nhitng ngdn ngit nhu Java va c++, bao gdm
viéc loai bo nhitng macro, nhitng template, da ké thira, va 16p co sé ao (virtual base class).
Chiing 1 nhitng nguyén nhan giy ra su nhim 1an hay din dén nhiing van dé cho cac ngudi
phat trién C++. Néu ching ta 1a ngudi hoc ngdn ngit ndy dau tién thi chic chin 1a ta s& khong
trai qua nhitng thoi gian dé hoc no! Nhung khi d6 ta s& khong biét duoc hiéu qua ciia ngdn
ngir C# khi loai bo nhiing van dé trén.
Ngbén ngir C# don gian vi né dua trén nén tang C va C++. Néu chung ta than thién voi C
va C++ hodc tham chi 14 Java, chung ta s& thdy C# kha gidng vé dién mao, ct phap, biéu
thirc, toan tir va nhirng chtre nang khac duogc lay truc tiép tir ngdn ngit C va C++, nhung né di
duoc cai tién dé 1am cho ngdn ngir don gian hon. Mot vai trong céc sy cai tién 13 loai bo céac
du thira, hay 1a thém vao nhitng ct phap thay doi. Vi du nhu, trong C++ c6 ba toan tir 1am
viéc v6i cac thanh vién 1a ::, ., va ->. Dé biét khi nao dung ba toan tir ndy cling phuc tap va
dé nham 1an. Trong C#, ching dugc thay thé voi mot toan tir duy nhat goi 1a . (dot). Dbi véi
ngudi moi hoc thi diéu nay va nhitng viéce cai tién khac 1am bét nham 14n va don gian hon.
Y\Ghi chii: Néu chung ta di sir dung Java va tin rang né don gian, thi chung ta ciing s& tim
thdy rang C# ciing don gian. Hau hét moi ngudi déu khong tin rang Java 1a ngdn ngir don
gian. Tuy nhién, C# thi dé hon 1a Java va C++.
C# la ngon ngii hién dai
Diéu gi lam cho mot ngdn ngir hién dai? Nhitng ddc tinh nhu 1 xir 1y ngoai 1¢, thu gom
bd nhé tu dong, nhiing kiéu dit liéu mo rong, va bao mat ma nguén la nhiing dac tinh dugc
mong doi trong mot ngdn ngi hién dai. C# chia tt ca nhitng dic tinh trén. Néu 13 ngudi méi
hoc 1ap trinh c6 thé chung ta s& cam thdy nhitng dic tinh trén phirc tap va kho hiéu. Tuy
nhién, ciing dimg lo ling chiing ta s& dan dan duoc tim hiéu nhitng dic tinh qua cic chuong
trong cudn sach nay.
X Ghi chii: Con tré duge tich hop vao ngdn ngit C++. Chang ciing 1a nguyén nhan gy ra
nhitng ric rdi cia ngon ngir nay. C# loai bo nhiing phirc tap va ric rdi phat sinh boi con tro.
Trong C#, bo thu gom b nhé ty dong va kiéu dir liéu an toan dugce tich hop vao ngon ngf,
s& loai bo nhitng van dé ric rdi cua C++.

C# la ngon ngit hwong déi twong

Nhitng dic diém chinh cta ngdn ngit hudng ddi tuong (Object-oriented language) 1a su

dong goi (encapsulation), su ké thira (inheritance), va da hinh (polymorphism). C# hd tro tat
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ca nhimng dic tinh trén. Phan huéng ddi twong ctua C# s& dugc trinh bay chi tiét trong mot
chuong riéng ¢ phan sau.
C# la ngén ngit manh mé va ciing mém déo

Nhu d3 dé cap trude, v6i ngdn ngir C# chung ta chi bi gidi han & chinh béi ban than hay
1a tri tuong twong cua ching ta. Ngon ngltr nay khong dat nhirng rang budc 1€n nhiing vi¢c cod
thé lam. C# duogc st dung cho nhiéu cac du 4n khac nhau nhu 1a tao ra ung dung xu ly van
ban, tng dung dd hoa, ban tinh, hay tham chi nhitng trinh bién dich cho cac ngdn ngir khéc.
C# la ngon ngir it tur khoa

C# 1a ngodn ngir sir dung giGi han nhimng tir khoa. Phan 16n céc tir khoa dugc sir dung dé
md ta thong tin. Ching ta c6 thé nghi ring mot ngdn ngir c6 nhiéu tir khoa thi s& manh hon.
Diéu nay khong phai sy that, it nhét 1a trong truong hop ngdn ngit C#, chiing ta c6 thé tim
thdy rang ngdn ngir nay co6 thé dugc sir dung dé 1am bat ctr nhiém vu nao. Bang sau liét ké cac

tir khoa cua ngdn ngir C#.

abstract default foreach object sizeof unsafe
as delegate goto operator stackalloc ushort
base do if out static using
bool double implicit override string virtual
break else in params struct volatile
byte enum int private switch void
case event interface protected this while
catch explicit internal public throw

char extern is readonly true

checked false lock ref try

class finally long return typeof

const fixed namespace sbyte uint

continue float new sealed ulong

decimal for null short unchecked

Bang 1.2: T khoa cua ngon ngir C#.
C# la ngon ngit huwong module
Mai ngudn C# c6 thé duge viét trong nhitng phan duoc goi 1a nhiing 16p, nhimg 16p nay
chtra cac phuong thire thanh vién cta né. Nhitng 16p va nhitng phuong thic cé thé duoc sir
dung lai trong tng dung hay cac chuong trinh khac. Bang cach truyén cic mau thong tin dén

nhitng 16p hay phuong thirc ching ta c6 thé tao ra nhitng ma ngudn dung lai ¢6 hiéu qua.

C# sé la mgt ngon ngir pho bién
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C# 1a mot trong nhitng ngdn ngi 1ap trinh méi nhat. Vao thoi diém cudn sach nay dugc
viét, n6 khong duoc biét nhu 1a mot ngdn ngit phd bién. Nhung ngdn ngit ndy co6 mot sé Iy do
dé tro thanh mot ngdn ngit phd bién. Mot trong nhiing 1y do chinh 1a Microsoft va sy cam két
cua .NET

Microsoft mudn ngén ngir C# trd nén phd bién. Mic du mot cong ty khong thé lam mot
san phdm tré nén phd bién, nhung no c6 thé hd trg. Cach day khong lau, Microsoft di gip su
that bai vé hé diéu hanh Microsoft Bob. Mic di Microsoft mudn Bob tré nén phé bién nhung
that bai. C# thay thé t6t hon dé dem dén thanh cong so voi Bob. That sy 1a khong biét khi nao
moi ngudi trong cong ty Microsoft sir dung Bob trong cong viéc hing ngay cua ho. Tuy nhén,
v6i C# thi khac, né duoc sir dung boi Microsoft. Nhiéu san phdm ciia cong ty nay di chuyén
d6i va viét lai bang C#. Bang cach st dung ngon ngit ndy Microsoft da xac nhan kha ning ciia
C# cén thiét cho nhimng ngudi 1ap trinh.

Micorosoft .NET 1a mot 1y do khac dé dem dén su thanh cong cia C#. .NET la mot sy
thay ddi trong cach tao va thuc thi nhimg tmg dung.

Ngoai hai 1y do trén ngon ngit C# ciing s& tré nén phd bién do nhiing dic tinh ciia ngon
ngit nay dugc dé cap trong muc trude nhu: don gian, hudng ddi twong, manh mé...

Ngon ngir C# va nhitng ngon ngit khdac

Chiing ta di timg nghe dén nhimg ngdn ngit khac nhu Visual Basic, C++ va Java. Co 18
ching ta cting tu hoi sy khac nhau gitra ngon nglt C# va nhung ngon ngtr d6. Va ciing tu hoi
tai sao lai chon ngdn ngit nay dé hoc ma khong chon mét trong nhimg ngdn ngir kia. C6 rat
nhiéu 1y do va ching ta hiy xem mdt sd su so sanh gitta ngdén ngit C# voi nhitng ngdn ngir
khac giup chung ta phan nao tra 161 dugc nhitng thic mac.

Microsoft néi rang C# mang dén sirc manh ctia ngén ngit C++ véi su dé dang cua ngdn
ngir Visual Basic. C6 thé nd khong dé& nhu Visual Basic, nhung v6i phién ban Visual
Basic.NET (Version 7) thi ngang nhau. Béi vi chung dugc viét lai tir mot nén tang. Chung ta
c6 thé viét nhiéu chuong trinh v6i it ma ngudn hon néu dung C#.

Mic du C# loai bo mot vai cac dic tinh cia C++, nhung bu lai n6 tranh duoc nhitng 16i
ma thudng gip trong ngdn ngit C++. Diéu nay co thé tiét kiém duoc hang gio hay tham chi
hang ngay trong viéc hoan tit mot chuwong trinh. Chiing ta s& hiéu nhiéu vé diéu nay trong céc
chuong cua gido trinh.

Mot diéu quan trong khac v6i C++ 13 md ngudn C# khong doi hoi phai co tap tin header.
T4t ca mi ngudn duge viét trong khai bao mot 16p.

Nhu da néi ¢ bén trén. .NET runtime trong C# thuc hién viéc thu gom bd nhé tu dong. Do
diéu nay nén viéc str dung con tré trong C# it quan trong hon trong C++. Nhiing con tro ciing
c¢6 thé duoc st dung trong C#, khi d6 nhitng doan mi ngudn nay s& duoc danh dau 1a khong

an toan (unsafe code).
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C# ciing tir bo ¥ tudng da ké thira nhu trong C++. Va su khac nhau khac 1a C# dwa thém
thudc tinh vao trong mot 16p giébng nhu trong Visual Basic. Va nhiing thanh vién cua 16p
duogc goi duy nhat bang toan tir “.” khac voi C++ c6 nhidu cach goi trong cac tinh hudng khac
nhau.

Mot ngdn ngir khac rat manh va phd bién 1a Java, giéng nhu C++ va C# dugc phat trién
dwa trén C. Néu chung ta quyét dinh s& hoc Java sau nay, ching ta s& tim dwoc nhiéu cai ma
hoc tir C# ¢6 thé duoc ap dung.

Diém giéng nhau C# va Java 1a ca hai ciing bién dich ra ma trung gian: C# bién dich ra
MSIL con Java bién dich ra bytecode. Sau dé chung dugc thyc hién béng cach thong dich
hodc bién dich just-in-time trong ting may 4o tuong ung. Tuy nhién, trong ngdn nglr C#
nhiéu hd trg duoc dua ra dé bién dich ma ngon ngit trung gian sang ma may. C# chtra nhiéu
kiéu dit lidu co ban hon Java va ciing cho phép nhiéu sy mé rong véi kiéu dir lidu gia tri. Vi
du, ngdén ngtr C# hd trg kiéu liét ké (enumerator), kiéu nay duoc gidi han dén mot tap hﬁng
duogc dinh nghia trudc, va kiéu dir liéu cau trac day 1a kiéu dir liéu gia tri do ngudi dung dinh
nghia. Chiing ta s& dugc tim hiéu k§ hon vé kiéu dir liéu tham chiéu va kiéu dir liéu gi tri s&
duoc trinh bay trong phan sau

Twong ty nhu Java, C# ciing tir bo tinh da ké thira trong mot 16p, tuy nhién mé hinh ké
thira don nay dugc mo rong boi tinh da ké thira nhiéu giao dién.

Cic bwéc chudn bi cho chwong trinh

Thong thudng, trong viée phat trién phan mém, ngudi phat trién phai tuan thu theo quy
trinh phat trién phin mém mot cach nghiém ngit va quy trinh nay da duoc chuin hoa. Tuy
nhién trong pham vi cua ching ta 1a tim hiéu mot ngdn ngit moi va viét nhimg chuong trinh
nho thi khéng doi hoi khat khe viéc thuc hién theo quy trinh. Nhung dé giai quyét duoc
nhirng van dé thi chung ta ciing can phai thuc hién dung theo cac budc sau. Pau tién 1a phai
xac dinh van dé can giai quyét. Néu khong biét rd van dé thi ta khong thé tim dugc phuong
phap giai quyét. Sau khi xac dinh duoc vain d&, thi ching ta c6 thé nghi ra cac ké hoach dé
thuc hién. Sau khi c6 mot ké hoach, thi c6 thé thuc thi ké hoach nay. Sau khi ké hoach duogc
thue thi, ching ta phai kiém tra lai két qua dé xem van dé duoc giai quyét xong chua. Logic
nay thuong duoc 4p dung trong nhiéu linh virc khac nhau, trong dé c6 1ap trinh.

Khi tao mot chuong trinh trong C# hay bat cir ngdn ngir nao, chung ta nén theo nhimng
budce tudn tu sau:

0 Xac dinh muc ti€u cua chuong trinh.

0 Xac dinh nhimg phuong phap giai quyét van dé.
0 Tao mot chuong trinh dé giai quyét van dé.
0

Thuec thi chuong trinh dé xem két qua.
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Vi du muc tiéu dé viét chuong trinh xir Iy van ban don gian, muc tiéu chinh 13 xay dung
chuong trinh cho phép soan thao va luu trit nhimg chudi ky tw hay van ban. Néu khong c6
muc tiéu thi khong thé viét duoc chuwong trinh hiéu qua.

Budc thtr hai 1a quyét dinh dén phuong phap dé viét chuong trinh. Budc niy xac dinh
nhitng thong tin nio can thiét duwoc str dung trong chuong trinh, cac hinh thirc nao duoc su
dung. Tir nhitng théng tin nay ching ta rit ra dugc phuong phap dé giai quyét van de.

Budc thir ba 1a budc cai dit, & budce nay co thé dung cic ngdn ngit khac nhau dé cai dit,
tuy nhién, ngon ngit phu hop dé giai quyét van d& mot cach tot nhit s& duoc chon. Trong
pham vi cua sach nay chung ta mic dinh 14 ding C#, don gian 1a ching ta dang tim hiéu né!
Va budc cubi ciing 1a phan thyc thi chuong trinh dé xem két qua.

Chuwong trinh C# don gian
Dé bt dau cho viée tim hiéu ngdn ngit C# va tao tién dé cho cac chuong sau, chuong dau

tién trinh bay mot chuong trinh C# don gian nhat.
e Vidu2.1: Chuwong trinh C# dau tién.

class ChaoMung

{
static void Main( )
{
// Xuat ra man hinh
System.Console.WriteLine("Chao Mung”);
¥
¥

Két qua:

Chao Mung

Sau khi viét xong chiing ta luu dudi dang tap tin c6 phan mé rong *.cs (C sharp). Sau d6
bién dich va chay chuong trinh. Két qua 1a mot chudi “Chao Mung” s& xuat hién trong man
hinh console.

Cac muc sau s€ gidi thi¢u xoay quanh vi du 2.1, con phén chi tiét tung loai s€ duogc trinh
bay trong cac chuong ké tiép.

Lép, doi twong va kiéu dir lidu (type)

Diéu cbt 18i ciia 1ap trinh hudng ddi tuong 14 tao ra cac kiéu méi. Kiéu 1a mot thu duoc
xem nhu triru tugng. N6 ¢ thé 12 mot bang dir li¢u, mdt tiéu trinh, hay mot nut 1€nh trong
mot cira sd. Tom lai kiéu duge dinh nghia nhu mdt dang vira ¢6 thudc tinh chung (properties)
va cac hanh vi tng x1r (behavior) ctia no.
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Néu trong mdt ing dung trén Windows chung ta tao ra ba nut 1énh OK, Cancel, Help, thi
thuc chat 1a ching ta dang dung ba thé hién ctia mét kiéu nut 1énh trong Windows va cac nut
nay cung chia x¢é cac thudc tinh va hanh vi chung véi nhau. Vi duy, cac nit c6 cac thude tinh
nhu kich thudec, vi tri, nhan tén (label), tuy nhién mdi thudc tinh ciia mot thé hién khong nhat
thiét phai gidng nhau, va thuong thi ching khac nhau, nhu niit OK c¢6 nhén 1a “OK”, Cancel ¢
nhan la “Cancel”...Ngoai ra cic nit ndy c6 cac hanh vi ung xtr chung nhu kha nang vé, kich
hoat, dap tmg cac thong diép nhén,... Ty theo timg chirc ning dic biét riéng cua timg loai thi
n6i dung tng xtr khac nhau, nhung tat ca chiing dugc xem nhu 1a cing mot kiéu.

Ciing nhu nhiéu ngén ngir lap trinh hudéng dbi twong khac, kiéu trong C# duoc dinh nghia
12 mot 16p (class), va cac thé hién riéng cua timg 16p dwoc goi 1a ddi twong (object). Trong
cac chuong ké tiép s& trinh bay cac kiéu khac nhau ngoai kiéu 16p nhu kiéu liét ké, ciu truc va
kiéu iy quyén (delegates).

Quay lai chuong trinh ChaoMung trén, chuong trinh nay chi c6 mot kiéu don gian 1a 16p
ChaoMung. D¢ dinh nghia mét kiéu 16p trong C# chiing ta phai dung tir khod class, tiép sau 1a
tén 16p trong vi du trén tén 16p 1a ChaoMung. Sau d6 dinh nghia céc thudc tinh va hanh dong
cho 16p. Thudc tinh va hanh dong phai nam trong dau { }.

Y™ Ghi chii: Khai bao 16p trong C# khong c6 dau ; sau ngodc } cudi cing cta 16p. Va khac
v6i 10p trong C/C++ 1a chia thanh 2 phan header va phan dinh nghia. Trong C# , dinh nghia
mot 16p duge goi gon trong dau { } sau tén 16p va trong cling mot tap tin.,

Phwong thirc

Hai thanh phan chinh ciu thanh mét 16p 1a thudc tinh hay tinh chit va phuong thirc hay
con goi 1a hanh dong tng xtr cia d6i twong. Trong C# hanh vi duoc dinh nghia nhu mot
phuong thtrc thanh vién cua 16p.

Phuong thirc chinh 1a cac ham duoc dinh nghia trong 16p. Do d6, ta con c6 thé goi cac
phuong thirc thanh vién l1a cac ham thanh vién trong mot 16p. Cac phuong thuc nay chi ra
rang cac hanh dong ma 16p co thé lam dugc cung véi cach thirc 1am hanh dong d6. Thong
thuong, tén cia phuong thirc thuong duoc dat theo tén hanh dong, vi du nhu DrawLine() hay
GetString().

Tuy nhién trong vi du 2.1 vura trinh bay, chiung ta c6 ham thanh vién la Main() ham nay la
ham dac biét, khong mo ta hanh dong nao cua 16p hét, n6 dugc xac dinh 12 ham dau vao cia
16p (entry point) va duoc CRL goi dau tién khi thyc thi.
™ Ghi chii: Trong C#, ham Main() duoc viét ky tu hoa dau, va c6 thé tra vé gia tri void hay

int

Khi chuong trinh thyc thi, CLR goi ham Main() dau tién, ham Main() 1a dau vao cua
chuong trinh, va mdi chuwong trinh phai ¢6 mot ham Main(). D6i khi chwong trinh c6 nhiéu
ham Main() nhung liic ndy ta phai xac dinh cac chi din bién dich d¢ CLR biét dau 1a ham

Main() dau vao duy nhét trong chuong trinh.

24
Ngon Ngii C#



Ngon Ngii Lap Trinh C#

Vi¢c khai bao phuong thirc dugc xem nhu 1a mét sy giao udc gilta ngudi tao ra 16p va
ngudi sir dung 16p nay. Nguoi xdy dung cac 10p ciing ¢ thé 13 ngudi dung 16p d6, nhung
khong hoan toan nhu véy. Vi c6 thé cic 16p nay duoc xdy dung thanh cac thu vién chuan va
cung cip cho cac nhom phat trién khac...Do vay viéc tuan thi theo cac qui tic 14 rit can thiét.

Dé khai bao mot phuong thirc, phai xac dinh kiéu gia tri tra vé, tén clia phuong thirc, va

cudi cung 1a cac tham sd can thiét cho phuong thirc thyc hién.

Chu thich

M{t chuong trinh duoc viét tot thi can phai c6 chu thich cac doan ma duogc viét. Cac doan
chu thich nay s€ khong duogc bién dich va cling khong tham gia vao chuong trinh. Muc dich
chinh 14 1am cho doan ma ngudn rd rang va dé hiéu.
Trong vi du 2.1 ¢6 mdt dong chu thich :
// Xuat ra man hinh.
Mot chubi cha thich trén mot dong thi bit dau bang ky tu “//”. Khi trinh bién dich gap hai ky
tu nay thi s€ bo qua dong do.
Ngoai ra C# con cho phép kiéu chi thich cho mot hay nhiéu dong, va ta phai khai bao “/*” &
phan dau chi thich va két thuc chu thich 1a ky tu “*/”.
B Vidu 2.2 : Minh hoa dung chu thich trén nhiéu dong.

class ChaoMung

{
static void Main()
{
/* Xuat ra man hinh chuoi ‘chao mung’
Su dung ham WriteLine cua lop System.Console
*/
System.Console.WriteLine("Chao Mung”);
¥
¥

Két qua:

Chao Mung

Ngoai hai kiéu chi thich trén giéng trong C/C++ thi C# con hd trg thém kiéu thir ba ciing 1a
kiéu cudi cung, kiéu nay chtra cac dinh dang XML nham xuit ra tap tin XML khi bién dich dé

tao suu li¢u cho ma ngudn. Chung ta s€ ban ki€u nay trong cac chuong trinh ¢ cac phan tiép.
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U'ng dung Console

Vi du don gian trén duoc goi 1a tng dung console, tmg dung nay giao tiép voi ngudi ding
thong quan ban phim va khong c6 giao dién ngudi ding (UI), gibng nhu cac img dung thudng
thdy trong Windows. Trong cic chuong xdy dung cc img dung nang cao trén Windows hay
Web thi ta méi dung cac cac giao dién d6 hoa. Con dé tim hiéu vé ngdn ngir C# thuan tuy thi
cach tot nhat 1a ta viét cac Gmg dung console.

Trong hai rng dung don gian trén ta da dung phuong thirc WriteLine() cua 16p Console.
Phuong thirc ndy s& xudt ra man hinh dong 1énh hay man hinh DOS chudi tham sb dwa vao,

cu thé 1a chudi “chao Mung”.

Namespace

Nhu chiing ta dd biét NET cung cap mot thu vién cic 16p dd so va thu vién nay co tén 1a
FCL (Framework Class Library). Trong d6 Console chi 1a mot 16p nho trong hang ngan 1op
trong thu vién. Mdi 16p c6 mot tén riéng, vi vdy FCL c6 hang ngan tén nhu ArrayList,
Dictionary, FileSelector,...

Diéu nay lam nay sinh van dé, ngudi 1ap trinh khong thé nao nhd hét dugce tén cta cac 16p
trong .NET Framework. T¢é hon nita 13 sau nay co thé ta tao lai mot 10p trung véi 16p da co
chang han. Vi du trong qua trinh phat trién mot ung dung ta can xay dung mot 16p tir dién va
liy tén 1a Dictionary, va diéu nay dan dén su tranh chép khi bién dich vi C# chi cho phép mot
tén duy nhat.

Chiac chin rang khi d6 ching ta phai ddi tén ciia 10p tir dién ma ta vira tao thanh mot cai
tén khac chang han nhu myDictionary. Khi dé s& 1am cho viéc phat trién cac ung dung tré
nén phuc tap, céng kénh. Pén mot su phat trién nhét dinh nao do6 thi chinh 1a con éac mong
cho nha phat trién.

Giai phap dé giai quyét vin dé nay 1a viéc tao ra mot namespace, namsespace sé& han ché

pham vi cia mét tén, lam cho tén nay chi cé y nghia trong vung da dinh nghia.
Gia st c6 mot nguoi noéi Tung 1a mot k¥ su, tr k§ su phai di kém véi mot linh vuc nhét dinh
nao do, vi néu khong thi chung ta s& khong biét duoc 1a anh ta 1a k§ su ciu duong, co khi hay
phan mém. Khi d6 mot 1ap trinh vién C# s& bao rang Tung la CauDuong.KySu phén biét véi
CoKhi.KySu hay PhanMem.KySu. Namespace trong truong hop ndy la CauDuong, CoKhi,
PhanMem s& han ché pham vi ctia nhiing tir theo sau. N6 tao ra mot ving khong gian dé tén
sau do co nghia.

Twong tu nhu vy ta ctr tao cic namespace dé phan thanh cac ving cho céac 10p tring tén
khong tranh chip véi nhau.

Tuong tv nhu vdy, .NET Framework c6 xdy dung mot 16p Dictionary bén trong
namespace System.Collections, va tuong Urng ta co thé tao mot 16p Dictionary khéc nam
trong namespace ProgramCSharp.DataStructures, diéu nay hoan toan khong din dén su

tranh chép v6i nhau.
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Trong vi du minh hoa 1.2 débi tugng Console bi han ché boi namespace béng viéc su dung ma
Iénh:

System.Console.WriteLine();
Toan tur *.°

Trong vidu 2.2 trén déu ‘. duoc sir dung dé truy cap dén phuong thirc hay dit liéu trong
mot 16p (trong trudng hop nay phuong thirc 13 WriteLine()), va ngin cach giita tén 16p dén
mot namespace xac nhan (namspace System va l6p la Console). Viéc thuc hi¢n nay theo
huéng tir trén xudng, trong d6 muc dau tién namespace 1a System, tiép theo 13 16p Console,
va cudi cung 1a truy cap dén cac phuong thire hay thudc tinh cta 16p.

Trong nhiéu trudong hop namespace c6 thé dugc chia thanh cic namespace con goi 1a
subnamespace. Vi du trong namespace System cd chia mot s6 cac subnamesapce nhur
Configuration, Collections, Data, va con rat nhiéu nira, hon nita trong namespace Collection
con chia thanh nhiéu namesapce con nira.

Namespace gitp ching ta t6 chic va ngin cach nhitng kiéu. Khi chung ta viét mot
chuong trinh C# phirc tap, chiing ta c6 thé phai tao mot kién trac namespace riéng cho minh,
va khong gidi han chiéu sau cua cdy phan cip namespace. Muc dich ctia namespace 1a gitp
chung ta chia dé quan 1y nhiing kién trac ddi twong phic tap.

Tw khoa using

Dé lam cho chwong trinh gon hon, va khong can phai viét timg namespace cho timg d6i
tuong, C# cung cép tir khoa 1a using, sau tir khoa nay 1 mot namespace hay subnamespace
v6i mo ta ddy du trong ciu tric phan cap cua no.

Ta c6 thé dung dong 1énh :

using System;

& dau chuong trinh va khi d6 trong chuong trinh néu chiing ta ¢6 dung dbi twong Console thi
khong can phai viét diy du : System.Console. ma chi can viét Console. thoi.
¥ Vidu 2.3: Ding khéa using

using System;

class ChaoMung

{
static void Main()
{
//Xuat ra man hinh chuoi thong bao
Console.WriteLine(“*Chao Mung”);
b
b
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Két qua:

Chao Mung

Luu y rang phai dat cau using System trudc dinh nghia 16p ChaoMung.

Mic du chiing ta chi dinh ring ching ta sir dung namespace System, va khong gidng nhu cac
ngon ngit khac, khong thé chi dinh ring chung ta sir dung dbi twong System.Console.

= Vidu 2.4: Khéng hop Ié trong C#

using System.Console;

class ChaoMung

{
static void Main()
{
//Xuat ra man hinh chuoi thong bao
WriteLine(*Chao Mung”);
b
b

Poan chuong trinh trén khi bién dich s& dugc thong bao mot 16i nhu sau:

error CS0138: A using namespace directive can only be applied to namespace;
‘System.Console’ is a class not a namespace.

Céch biéu dién namespace c6 thé 1am giam nhiéu thao tac gd ban phim, nhung né c6 thé s&
khong dem lai loi ich nao béi vi né c6 thé 1am x4do tron nhimg namespace c6 tén khong khac
nhau. Gidi phap chung la ching ta sir dung tur khoa using vdi cdc namespace da dugc xay
dung san, cic namespace do chiing ta tao ra, nhimg namespace nay ching ta ¢a nam chic suu
lidu vé nd. Con d6i véi namespace do cac hang thir ba cung cép thi chung ta khong nén ding
tr khoa using.

Phdn biét chir thwong va chit hoa

Ciing gidng nhu C/C++, C# 1a ngdn ngit phan biét chit thuong véi chit hoa, diéu nay cé
nghia rang hai ciu 1énh writeLine thi khac voi WriteLine va ciing khac vi WRITELINE.

Paéng tiéc 1a C# khong gidng nhu VB, moi trudng phat trién C# s& khong tu sira cac 16i nay,
néu ching ta viét hai chit v6i cach khac nhau thi chiing ta c¢6 thé dua vao chuong trinh g& rdi
tim ra cac 16i nay.

Dé trach viéc lanh phi thoi gian va cong stic, nguoi ta phat trién mot sé qui wdc cho cach
dat tén bién, hang, ham, va nhiéu dinh danh khac nira. Qui udc trong gido trinh nay ding ca
phap lac da (camel notation) cho tén bién va ca phap Pascal cho ham, hang, va thudc tinh.
Vidu:
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Bién myDictionary theo cach dat tén ct phap lac da.

Ham DrawLine, thudc tinh ColorBackground theo céach dit tén ci phap Pascal.

Twr khoa static

Ham Main() trong vi du minh hoa trén cé nhiéu hon mdt cach thiét ké. Trong minh hoa nay
ham Main() duoc khai bao véi kiéu tra vé 1a void, tirc 12 ham nay khong tra vé bat cr gia tri
nao ca. Poi khi can kiém tra chuong trinh ¢ thuc hién dang hay khong, nguoi lap trinh c6 thé
khai bao ham Main() tra vé mot gia tri nao do dé xac dinh két qua thuc hién cua chuong trinh.
Trong khai bao cua vi du trén c6 dung tir khoa static:

static void Main()

Tir khoa nay chi ra rang ham Main() c¢6 thé duogc goi ma khéng can phai tao dbi tuong
ChaoMung. Nhimg van dé lién quan dén khai bao 16p, phuong thirc, hay thudc tinh s& duoc
trinh bay chi tiét trong cac chuong tiép theo.
Pht trién chwong trinh minh hoa
Co ti thiéu 1a hai cach dé soan théo, bién dich va thyc thi chuong trinh trong cudn sach nay:
0 St dung méi trudng phat trién tich hop (IDE) Visual Studio .NET
0 Su dung chuong trinh soan thao vin ban bat ky nhu Notepad rdi dung bién dich dong
Iénh.

Mic dii ching ta ¢6 thé phat trién phin mém bén ngoai Visual Studio .NET, IDE cung cép
nhiéu cac tién ich hd trg cho nguoi phat trién nhu: hd trg phan soan thio ma ngudn nhu canh
1¢, mau sic, tich hop cac tap tin trg giup, cac dic tinh intellisense,...Nhung diéu quan trong
nhit 14 IDE phai co cong cu debug manh va mot sd cong cu tro giup phat trién Gmg dung
khac.

Trong cudn sach ndy gia sir ring ngudi doc dang sir dung Visual Studio .NET. Phan trinh
nay sé& tap trung vao ngdn ngit va platform hon 1a cong cu phat trién. Chung ta c6 thé sao chép
tat ca nhig ma ngudn vi du vao trong mot chuong trinh soan thao vin ban nhu Notepad hay
Emacs, luu ching dudi dang tap tin van ban, va bién dich chiing bang trinh bién dich dong
1énh C#, chuong trinh nay dwoc phan phdi cing .NET Framework SDK. Trong nhiing chuong
cubi vé xay dung cac ing dung trén Windows va Web, ching ta s& sir dung cong cu Visual
Studio .NET dé tao ra cac Windows Form va Web Form, tuy nhién ching ta ciing c6 thé viét
bang tay trong Notepad néu chung ta quyét dinh st dung céch 1am bang tay thay vi ding cong
cu thiét ké.

Sur dung Notepad soan thdo
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Pau tién chung ta s€ mé chuong trinh Notepad roi soan thao chuong trinh minh hoa trén,
lru ¥ 13 ta ¢6 thé sir dung bat cir trinh soan thao vian ban nao chtr khong nhat thiét 1a Notepad.
Sau khi soan thao xong thi luu tip tin xudng dia va tap tin nay c6 phan md rong 14 *.cs, trong
vi du nay la chaomung.cs. Budc tiép theo 1a bién dich tap tin nguén vira tao ra. Dé bién dich
ta dung trinh bién dich dong 1énh C# (csc.exe) chuong trinh nay dugc chép vao may trong qua
trinh cai .NET Framework. Dé biét csc.exe nam chinh xac vi tri nao trong dia ta c6 thé dung
chirc nang tim kiém cta Windows.

Pé thuc hién bién dich chung ta m¢ mdt clra ) dong 1énh roi danh vao 1énh theo mau sau:
csc.exe [/out: <file thuc thi>] <file nguon>
Vi du: csc.exe /out:d:\chaomung.exe d:\chaomung.cs
Thuong thi khi bién dich ta chi can hai phéan 13 tén cta trinh bién dich va tén tap tin ngun ma
thoi. Trong mau trén co ding mot trong nhiéu tily chon khi bién dich 1a /out, theo sau 1a tén
ctia chuong trinh thyc thi hay chinh 1a két qua bién dich tap tin ngudn.
Céc tham s tiry chon ¢6 rat nhiéu néu mudn tim hiéu ching ta c6 thé dung 1énh:
csc.exe /?
Lénh nay xuét ra man hinh toan bd cac tity chon bién dich va cac huéng dan sir dung.
Hai hinh sau minh hoa qua trinh nhap ma ngudn chwong trinh C# bang mét trinh soan thao
van ban don gian nhu Notepad trong Windows. Va sau d6 bién dich tap tin ma ngudn vira tao
ra béng chuong trinh csc.exe mot trinh bién dich dong 1énh cua C#. Két qua la mot tap tin

thyuc thi dugc tao ra va ta sé chay chuong trinh nay.

E' chaomung.cs - Notepad

File Edit Farmat Yiew Help

class ChaoMung
static volid maingd )

A4 ®uat ra man hinh
System.Console.writeline"Chao Mung");
T

¥

Hinh 2.2: Md nguén dwoc soan thdo trong Notepad.
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AWINDOWSWSystem 3 2vemd. exe

D:=%}c:swindowssmicrosof t .NET“framework-wl B_.3785%csc.exe Sout:d:“cm.exe d:“chaomung.cs |
Microsoft (R> Uisuwal CH#t _NET Compiley version 7_.88.7466

for Microzsoft <(R> _NET Framework version 1.@.3705

Copyright <C> Microsoft Corporation 2081. All rights reserved.

D:~>cm.exe
Chao Mung

D=

Hinh 2.3: Bién dich va thuc thi chuong trinh.

Sit dung Visual Studio .NET dé tao chwong trinh

Pé tao chuong trinh chao mirng trong IDE, lya chon muc Visual Studio .NET trong menu
Start hodc icon ctia nd trén desktop, sau khi khoi dong xong chuong trinh, chon tiép chuc
nang File> New = Project trong menu. Chirc ning niy s& goi ctra s6 New Project (hinh 2.4
bén du6i). Néu nhu chuong trinh Visual Studio .NET duogc chay 1an dau tién, khi d6 cta s6
New Project s& xuat hién tu dong ma khong can phai kich hoat.

Dé tao ung dung, ta Iya chon muc Visual C# Projects trong ctra sb Project Type bén trai. Lic
nay chung ta c6 thé nhap tén cho tng dung va lya chon thu muc noi luu trir céc tap tin nay.
Cudi cung, kich vao OK khi moi chuyén khoi tao di cham dut va mot cira s6 moi s& xudt hién
(hinh 2.4 bén duéi), chung ta c6 thé nhap ma ngudn vao day.

Luu ¥ rang Visual Studio .NET tao ra mot namespace dya trén tén ciia project ma ta vira cung
cap (ChaoMung), va thém vao chi din sir dung namespace System bang 1énh using, boi hau
nhu moi chwong trinh ma chung ta viét déu can sir dung cic kiéu dit liéu chta trong

namespace System.
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New Project

Project Types: Templates:
|1 visual Basic Projects @
423 wisual C# Projects 5 "
L0 Visual CH+ Projects _ ASP.NET Weh ASP.NET Weh b Control
_' (L1 Setup and Deployment Projects Application Service Libr atsy
-2 Other Projects I
; visual Studio Solutions
- #
Console Windows  Emphy Project
Application SErvice R

& project For creating a command-line application

harme: J Chaolung
Location: | Ciyworking L] Browse. ..

Project will be created at Duhworkingy ChaoMung,

FMore oK | Cancel J Help J

Hinh 2.4: Tao ung dung C# console trong Visual Studio .NET.

#S ChaoMung - Microsoft Visual C# .NMET [design] - Class1.cs

Eil= Edit Wiew Project Build Debug Tools Sindows Help
&3 i s tEEIE = 2 4% % % .

- @ & B E : = p Debug - | o = =
55| Classl.cs | 4 b 3 || Solution Explorer - ChachMung a x
R [ checring ieset =] [g®rancron =5 i = Riealll 0 T
= [T using System; —3 [;a Solution "ChaoMung' (1 projeck)
gF' =l = E# chaoMung
= +- & References

= namespace ChaokMung : = .
T o E App.ico
L S o [#] AssemblyInfo.cs
I = i 5 Class1.
A48 Summary description for Class1. Y
o AA = Ssuammary =
=] class Class1
1
= SO Ssummary =
A48 The main entry point for the application.
A58 = summary =
- [STAThread]
=] static wvoid Main{string[] args)
i
A
A4 TODO: Add code to start application here
A
r ¥
B ¥
¥
L | = )
e |
] Task st El output " [ solutio... [ =3 class wi... |2 Rresour. .
Ready Ln 1 ol 1 Ch 1 S| -

Hinh 2.5: Phan soan thiao ma nguon cho project.

Visual Studio .NET tao mot 16p tén 1a Class1, 16p nay ching ta c6 thé tuy y d6i tén cua
chung. Khi d6i tén cua 16p, tot nhit 14 doi tén ludn tap tin chira 16p d6 (Classi.cs). Gia st
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trong vi du trén ching ta dbi tén cua 16p thanh ChaoMung, va dbi tén tap tin Class1.cs (d6i
tén tap tin trong cira s6 Solution Explorer).

Cubi cung, Visual Studio .NET tao mdt khung suon chuong trinh, va két thuc voi cha thich
TODO 14 vi tri bat dau ciia ching ta. Dé tao chuong trinh chao mimg trong minh hoa trén, ta
b6 tham sb string[] args cua ham Main() va x0a tat ca cac chu thich bén trong cia ham. Sau
d6 nhép vao dong I¢nh sau bén trong than cia ham Main()

// Xuat ra man hinh
System.Console.WriteLine("Chao Mung”);

Sau tit ca cong viéc do, tiép theo 1a phan bién dich chwong trinh tir Visual Studio .NET.
Thong thudng dé thuc hién mot cong viée nao dé ta cé thé chon kich hoat chirc ning trong
menu, hay cic button trén thanh toolbar, va cach nhanh nhét 1a sir dung cac phim néng hay
cac phim két hop dé goi nhanh mét chirc ning.

Trong vi du, dé bién dich chuong trinh nhén Ctrl-Shift-B hodc chon churc nang:

Build = Build Solution. Mot cach khéac nita 1a dung nut 1€nh trén thanh toolbar:

Dé chay chuong trinh vira dugc tao ra ma khong sir dung ché d6 debug chung ta c6 thé nhan
Ctrl-F5 hay chon Debug - Start Without Debugging hoac nut Iénh * trén thanh toolbar
cua Visual Studio . NET

Y Ghi chii: Tt hon hét 1a chiing ta nén bo ra nhiéu thoi gian dé tim hiéu hay kham pha moi
truong phat trién Visual Studio .NET. Day ciing 1a cach thirc tot ma nhitng ngudi phat trién
ung dung va chung ta nén thyc hién. Vi¢c tim hiéu Visual Studio .NET va thong thao no sé&
gitip cho chung ta rat nhiéu trong qua trinh xay dung va phat trién ng dung sau nay.

Cau hoi va tra loi

Cdu héi I: Mot chuong trinh C# c6 thé chay trén bat cir may nao?

Trd loi 1: Khéng phdi tat ca. Mt chwong trinh C# chi chay trén mdy ¢6 Common Language
Runtime (CLR) dwoc cai ddt. Néu chiing ta copy mét chwong trinh exe cia C# qua mot mdy
khéng ¢6 CLR thi ching ta sé nhdn dwoc mét 16i. Trong nhitng phién ban cia Windows
khéng c6 CLR chiing ta sé dwegc bdo rang thiéu tdp tin DLL.

Cdu héi 2: Néu mudn dua chuwong trinh ma ta viét cho mot ngudi ban thi tp tin ndo ma
chung ta can dua?

Trd [oi 2: Théng thuong cdch tot nhat la dwa chwong trinh dé bién dich. Piéu nay c¢é nghia
rang sau khi md nguén dwoc bién dich, chiing ta sé cé mét chwong trinh thye thi (tdp tin c6
phdn mé réng *.exe ). Nhw vdy, néu ching ta muén dwa chwong trinh Chaomung cho tat ca
nhitng nguoi ban cia ching ta thi chi can dwa tdp tin Chaomung.exe. Khéng can thiét phai
dwa tdp tin nguon Chaomung.cs. Va nhitng nguoi ban ciia chiing ta khéng can thiét phdi c6
trinh bién dich C# Ho chi cdan c6 C# runtime trén mdy tinh (nhir CLR ciia Microsoft) la ¢6
thé chay dwoc chwong trinh ciia ching ta.

Cdu hoi 3: Sau khi tao ra dugc tap tin thuc thi .exe. Co can thiét gitr lai tap tin nguén khong?
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Tra loi 3: Néu ching ta tir b6 tdp tin ma nguon thi sau nay sé rat khé khan cho viéc mé rong
hay thay doi chwong trinh, do dé can thiét phdi gitt lai cdc tdp tin nguon. Hau hét cac IDE
tao ra cdc cdc tdp tin nguon (.cs) va cdc tdp tin thuc thi. Ciing nhw gii cdc tdp tin nguon
chiing ta ciing can thiét phdi giit cdc tdp tin khdc nhw la cdc tai nguyén bén ngodi cdc icon,
image, form.. Ching ta sé lwu giit nhitng tdp tin nay trong truong hop ching ta can thay déi
hay tao lgi tap tin thyc thi.
Céu hoi 4: Néu trinh bién dich C# dua ra mot trinh soan thao, ¢6 phai nhat thiét phai str dung
no?
Trd 167 4: Khéng hoan toan nhw vdy. Chiing ta c¢é thé sir dung bdt cir trinh soan théao van ban
nao va luu ma nguén duoi dang tdp tin van ban. Néu trinh bién dich dwa ra mét trinh soan
théo thi ching ta nén sir dung né. Néu chiing ta c6 mot trinh soan thdo khdc tét hon ching ta
6 thé sir dung né. Mot sé cdc tién ich soan thao ma nguon cé thé giip cho ta dé dang tim
cdc 16i cii phdp, givip tao mét s6 md nguon tw dong don gian...Néi chung la tity theo ching ta
nhung theo t6i thi Visual Studio .NET ciing kha tot dé sir dung
Cdu héi 5: C6 thé khong quan tdm dén nhitng canh bao khi bién dich ma ngudn
Tra 161 5: Mot vai canh bdo khong dnh hwéng dén chicong trinh khi chay, nhieng mét sé khéc
6 thé anh hwéng dén chicong trinh chay. Néu trinh bién dich dwa ra canh bdo, tirc I tin hiéu
cho mét thir gi d6 khong ding. Hau hét cac trinh bién dich cho phép ching ta thiét ldp mirc
dé canh bdo. Bang cdch thiét lgp mirc d¢ canh bdo ching ta c¢é thé chi quan tam dén nhitng
canh bdo nguy hiém, hay nhdn hét tat ca nhitng canh bdo. N6i chung cdch tot nhat la chiing
ta nén xem tat ca nhitng canh bdo dé sira chita ching, mot chiong trinh tam goi la dat yéu
cau khi khéng cé 16i bién dich va ciing khéng cé canh bdo (nhung chwa chdc da chay ding
két qual).
Cau hoi thém
Cdu héi 1: Hay dwa ra 3 1y do tai sao ngdn ngit C# la mot ngdn ngiv ldp trinh tot?
Cdu héi 2: IL va CLR viét tdt cho tir nao va y nghia ciia né?
Cau hoi 3: Pua ra cac buoc co ban trong chu trinh xdy dung chwong trinh?
Cau hoi 4: Trong bién dich dong lénh thi lénh nao dwoc sw dung dé bién dich ma ngué‘n .CS
va lénh nay goi chwong trinh nao?
Cdu héi 5: Phan mé réng nao ma chiing ta nén sir dung cho tdp tin ma nguon C#?
Cdu hoi 6: Mt tdp tin .txt chita md nguon C# c6 phdi la mét tdp tin md nguon C# hop 1é
hay khéng? C6 thé bién dich dwoc hay khéng?
Cdu hoi 7: Ngon ngir mdy la gi? Khi bién dich ma nguon C# ra tdp tin .exe thi tdp tin ndy la
ngon ngir gi?
Céu héi 8: Néu thuc thi mot chwong trinh da bién dich va no khong thuc hién dung nhu
mong doi ciia chiing ta, thi diéu gi chiing ta can phdi lam?

Céu héi 9: Mot 16i twong tw nhw bén duoi thuong xudt hién khi nao?

34
Ngon Ngii C#



Ngon Ngii Lap Trinh C#

mycode.cs(15,5): error CS1010: NewLine in constan
Cdu hoi 10: Tai sao phdi khai bao static cho ham Main cua lop?
Cdu hoi 11: Mot md nguon C# cé phdi chira trong cdc 16p hay la cé thé ton tai bén ngodi lép
nhu C/C++?
Cdu hoi 12: So sanh sw khdc nhau co ban gita C# va C/C++, C# véi Java, hay bdt cik ngén
ngit cdp cao ndao ma ban da biét?
Cdu héi 13: Con tré c6 con duge sit dung trong C# hay khéng? Néu cé thi né dwoc qudn Iy
nhu thé nao?
Cdu héi 14: Khdi niém va y nghia cia namespace trong C#? Piéu gi xdy ra néu nhw ngon
ngit Idp trinh khéng hé tro namespace?
Bai tdp
Bai tap 1: Dung trinh soan thao van ban mo chuwong trinh exe ma ta da bién dich tw cac
chwong trinh nguon truéc va xem sw khdc nhau giita hai tdp tin nay, heu ¥ sao khi déng tdp
tin nay ta khong chon luu tdp tin.
Bai tap 2: Nhdp vao chwong trinh sau va bién dich no. Cho biét chwong trinh thuc hién diéu
gi?

using System;
class variables

{
public static void Main()

{
int radius = 4;
const double PI = 3.14159;
double circum, area;
area = PI * radius* radius;
circum = 2 * PI * radius;
// in két qua
Console.WriteLine("Ban kinh = {03}, PI = {1}", radius, PI);
Console.WriteLine("Dien tich {0}”, area);

Console.WriteLine(“Chu vi {0}", circum);

Bai tdp 3: Nhdp vdo chwong trinh sau va bién dich. Cho biét chwong trinh thiee hién diéu gi?

class AClass

35
Ngon Ngii C#



Ngon Ngii Lap Trinh C#

{
static void Main()
{
int x, y;
for( x = 0; x < 10; x++, System.Console.Write(“\n"));
for(y = 0; y < 10; y++, System.Console.WriteLine(*{03}",y));
b
b

Bai tdp 4: Chwong trinh sau c6 chira 16i. Nhdp vao va sira nhitng 16i d6

Bai tdp 5: Sita 16i va bién dich chirong trinh sau

class Test
{
pubic static void Main()
{
Console.WriteLine(“Xin chao”);
Consoile.WriteLine("Tam biet”);
b

Bai tdp 6: Sita 16i va bién dich chirong trinh sau

class Test
{
pubic void Main()
{
Console.WriteLine(*Xin chao’);
Consoile.WriteLine(*Tam biet’);
b

Bai tdp 7: Viét chiong trinh xudt ra bai tho:
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Ram Thang Giéng
Ram xuan 16ng 16ng trang soi,
S6ng xudn nudc 1An mau trdi thém xuan.
Gilta dong ban bac viéc quan
Khuya vé bat ngat trang ngan day thuyén.
HO Chi Minh.
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NEN TANG NGON NGU C#

o Kiéu dir liéu
e Kiéu dir li¢u xAy dung sin
e Chon kiéu dir li¢u
e Chuyén doi cac kiéu dir liéu
e Bién va hang
e Gan gia tri xac dinh cho bién
. Hﬁng
e Kiéu liét ké
e Kiéu chudi ky tu
e Dinh danh
e Biéu thirc
e Khoang tring
e Caulénh
e Phan nhinh khong cé diéu kién
e Phan nhinh cé diéu kién
e Caulénh lap
e Toan twr
e Namespace
e Cic chi din bién dich

e Cau héi & bai tap

Nén Tang Ngbén Ngii C#
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Trong chuwong trudc ching ta di tim hiéu mot chuong trinh C# don gian nhat. Chuong
trinh d6 chua du dé dién ta mot chuong trinh viét biang ngdn ngit C#, ¢6 qua nhiéu phan va
chi tiét da bo qua. Do vay trong chuong niy ching ta s& di sau vao tim hiéu ciu trac va ca
phép cua ngon ngir C#.

Chuong nay s& thao luan vé hé thong kiéu dir liéu, phan biét giira kiéu dir liéu xay dung
san (nhu int, bool, string...) v6i kiéu dit liéu do ngudi dung dinh nghia (16p hay céu tric do
nguoi 1ap trinh tao ra...). Mot s6 co ban khac vé 1ap trinh nhu tao va su dung bién dit liéu hay
héng cling duoc dé cap cung voi cAu trac liét ké, chudi, dinh danh, biéu thirc va cau 1énh.

Trong phﬁn hai cua chuong hudng dan va minh hoa viéc su dung 1énh phan nhanh if,
switch, while, do...while, for, va foreach. Va cac toan tir nhu phép gan, phép toan logic,
phép toan quan h¢, va toan hoc...

Nhu chung ta da biét C# 1a mot ngdn nglr hudng dbi tuong rat manh, va cong viéc cia
nguoi 1ap trinh 12 ké thira dé tao va khai thac cac d6i tuong. Do vy dé ndm viing va phat trién
t6t ngudi 1ap trinh can phai di tir nhitng budc di dau tién tic 1a di vao tim hiéu nhiing phan co
ban va cdt 16i nhit cua ngdn ngi.

Kiéu dir ligu

C# la ngdn ngir 1ap trinh manh vé kiéu dir liéu, mot ngdn nglr manh vé kiéu dit lidu 1a phai
khai bao kiéu cua mdi d6i twong khi tao (kiéu sb nguyén, sb thuc, kiéu chudi, kiéu diéu
khién...) va trinh bién dich s& gitp cho ngudi 1ap trinh khong bi 161 khi chi cho phép mot loai
kiéu dir liéu c6 thé duoc gan cho cac kiéu dir liéu khac. Kiéu dit liéu cua mot dbi twong 1a mot
tin hiéu dé trinh bién dich nhan biét kich thudc ctiia mot déi twong (kiéu int co kich thude 1a 4
byte) va kha ning ctia n6 (nhu mot dbi twong button c6 thé v&, phan tmg khi nhan,...).

Tuong tu nhu C++ hay Java, C# chia thanh hai tap hop kiéu dir liéu chinh: Kiéu xay dung
san (built- in) ma ngdn ngir cung cip cho ngudi 1ap trinh va kiéu duoc ngudi dung dinh nghia
(user-defined) do nguoi lap trinh tao ra.

C# phan tap hop kiéu dit liéu nay thanh hai loai: Kiéu dit liéu gia tri (value) va kiéu dir
liéu tham chiéu (reference). Viéc phan chi nay do su khac nhau khi luu kiéu dit liéu gia tri va
kiéu dir liéu tham chiéu trong bo nhé. Dbi voi mot kiéu dir lidu gid tri thi s& duoc luu giit kich
thude that trong bd nhé da cip phat 1a stack. Trong khi d6 thi dia chi cta kiéu dit liéu tham
chiéu thi duoc luu trong stack nhung d6i twong that su thi luu trong bd nhd heap.

Néu chiing ta c6 mot ddi twong c6 kich thude rat 16n thi viéc luu gitt chung trén bd nhd
heap rét co ich, trong chuong 4 s& trinh bay nhing loi ich va bt loi khi 1am viéc voi kiéu dir
liéu tham chiéu, con trong chuwong nay chi tap trung kiéu dir kiéu co ban hay kiéu xdy dung
san.

Y\Ghi chii: Tat ca cac kiéu dir liéu xay dung sin 1a kiéu dir liéu gia tri ngoai trir cac doi
tugng va chudi. Va tat ca cac kiéu do nguoi dung dinh nghia ngoai trir kiéu cau trac déu la

kiéu dir liéu tham chiéu.
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Ngoai ra C# ciing hd tro mot kiéu con tro C++, nhung hiém khi duoc st dung, va chi khi nao
lam viéc voi nhiing doan ma Iénh khong dugc quan ly (unmanaged code). Ma Iénh khong
dugc quan 1y 1a cac 1énh duoc viét bén ngoai nén .MS.NET, nhu 13 cic dbi tugng COM.
Kiéu dir ligu xdy dung sin

Ngbn ngit C# dua ra cac kiéu dir lidu xay dung san rat hiru dung, pht hop v6i mot ngon
ngir l4p trinh hién dai, mdi kiéu dir lidu dugc anh xa dén mot kiéu dit liéu duoc hd tro boi hé
théng xac nhan ngdn ngir chung (Common Language Specification: CLS) trong MS.NET.
Viéc anh xa cac kiéu dir liéu nguyén thuy ciia C# dén cac kiéu dir liéu ctia .NET s& dam bao
cac db6i tuong dugc tao ra trong C# co thé duoc st dung déng thoi voi cac ddi tuong duogc tao
boi bat cir ngdn nglt khac duogc bién dich boi .NET, nhu VB.NET.

Mbi kiéu dir liéu c6 mot sy xac nhan va kich thudc khong thay dbi, khong gidng nhu
C++, int trong C# ludn co kich thudc 1a 4 byte boi vi né duge anh xa tir kiéu Int32 trong .
NET.

Bang 3.1 sau s€ md ta mot so cac kiéu dir liéu duoc xay dung san

Kiéu C# SO byte Kiéu .NET M5 ta

byte 1 Byte S6 nguyén dwong khong diu tir 0-255

char 2 Char Ky tu Unicode

bool 1 Boolean Gia tr1 logic true/ false

sbyte 1 Sbyte S6 nguyén c6 dau ( tir -128 dén 127)

short 2 Int16 S6 nguyén c6 dau gid tri tr -32768 dén
32767.

ushort 2 vint16 S6 nguyén khong déu 0 — 65.535

int 4 Int32 S6 nguyén co ddu —2.147.483.647 va
2.147.483.647

uint 4 Uint32 S6 nguyén khong déu 0 — 4.294.967.295

float 4 Single Kiéu ddu chim dong, gia tri xép xi tr 3,4E-
38 dén 3,4E+38, v6i 7 chit sd c6 nghia..

double 8 Double Kiéu dau chim dong c6 do chinh xac gp

d6i, gia tri xap xi tir 1,7E-308 dén 1,7E+308,
v6i 15,16 chir s6 c6 nghia.

decimal 8 Decimal C6 d6 chinh xac dén 28 con s6 va gia tri thap
phan, dugc dung trong tinh todn tai chinh,
kiéu nay doi hoi phai c¢6 hau té “m” hay “M”

theo sau gié tri.
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long 8 Int64 Kiéu s6 nguyén c6 dau co gia tri trong
khoang :
-9.223.370.036.854.775.808 dén
9.223.372.036.854.775.807
ulong 8 Uint64 Sb nguyén khong dau tir 0 dén
Ox fEFEereereee

Bang 3.1 : M6 ta cdc kiéu dir lidu xdy dung san.

Y\Ghi chii: Kiéu gia tri logic chi ¢ thé nhan duoc gia tri 13 true hay false ma thoi. Mot gia
tri nguyén khong thé gan vao mot bién kiéu logic trong C# va khong co bét cir chuyén dbi
ngam dinh nao. Pidu nay khac vi C/C++, cho phép bién logic duoc gan gia tri nguyén, khi
do gié tri nguyén 0 1a false va céc gia tri con lai 1a true.
Chon kiéu div liéu

Thong thuong dé chon mot kiéu dit liéu nguyén dé st dung nhu short, int hay long
thudng dya vao do 16n cua gia tri mudn st dung. Vi du, mét bién ushort c6 thé luu giir gia tri
tir 0 d&én 65.535, trong khi bién ulong c6 thé luu gitr gia tri tir 0 dén 4.294.967.295, do @6 tiry
vao mién gia tri cia pham vi st dung bién ma chon cac kiéu dit liéu thich hop nhat. Kiéu dir
lidu int thuong duoc sir dung nhiéu nhat trong 1ap trinh vi véi kich thudc 4 byte ctia n6 ciing
du dé luu cac gia tri nguyén can thiét.
Kiéu sb6 nguyén co dau thuong dugc lua chon st dung nhiéu nhit trong kiéu sd trir khi co 1y

do chinh dang dé str dung kiéu dir liéu khong dau.

Stack va Heap
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Stack 1a mot ciu trac dir lidu luu trit thong tin dang xép chong tirc 14 vao

sau ra trugc (Last In First Out : LIFO), diéu nay gidng nhu ching ta c6 mot

chdng cac dia, ta cir xép cac dia vao chong va khi lay ra thi dia nao nim

trén cung s€ dugc 1ap ra trude, tic 1a dia vao sau sé dugc léy ra trudc.

Trong C#, kiéu gia tri nhu kiéu s6 nguyén duoc cap phat trén stack, day 1a

ving nhd dugc thiét 1ap dé luu cac gia tri, va ving nhé nay duge tham

chiéu béi tén ctia bién.

Kiéu tham chiéu nhu cac ddi twong thi duogc cp phat trén heap. Khi mot

d6i twong dugc cap phat trén heap thi dia chi ctia né duge tra vé, va dia chi

nay dugc gan dén mot tham chiéu.

Thinh thoang co ché thu gom s& hily ddi tugng trong stack sau khi mot

ving trong stack duwoc danh déau 1a két thac. Thong thuong mot ving trong

stack dugc dinh nghia bdi mdt ham. Do do, néu chung ta khai bao mot

bién cuc bd trong mot ham 1a mot dbi tuong thi ddi tugng nay s€ danh dau

dé hily khi két thuc ham.

Nhiing dbi twgng trén heap s& duoc thu gom sau khi mot tham chiéu cudi

cung dén dbi twong d6 duoc goi.
Cach tot nhat khi st dung bién khong dau 1a gid tri cua bién ludn ludén duong, bién nay
thuong thé hién mot thude tinh ndo d6 c6 mién gia tri dwong. Vi du khi can khai bao mét bién
lwu gitr tudi ctia mot ngudi thi ta dung kiéu byte (s6 nguyén tir 0-255) vi tudi ctia ngudi
khong thé ndo am dugc.
Kiéu float, double, va decimal dua ra nhiéu mac d6 khac nhau vé kich thude cling nhu do
chinh x4c.Véi thao tac trén cac phan sé nho thi kiéu float 14 thich hop nhét. Tuy nhién luu y
rang trinh bién dich ludn ludn hiéu bat cr mot sé thuc nao ciing 1a mot sd kiéu double trir khi
chung ta khai bao rd rang. Dé gan mot sb kiéu float thi sb phai ¢6 ky tu f theo sau.

float soFloat = 24f;

Kiéu dit liéu ky tu thé hién cac ky tu Unicode, bao gdm céc ky tu don gian, ky tu theo ma
Unicode va cac ky tu thoat khac dugc bao trong nhitng ddu nhay don. Vi dy, A 13 mot ky tu
don gian trong khi \u0041 1a mot ky tu Unicode. Ky tu thoat 13 nhitng ky tu dic biét bao gdm
hai ky tu lién tiép trong d6 ky tu dau tién 1a ddu chéo °\’. Vi dy, \t 1a ddu tab. Bang 3.2 trinh
bay céc ky tu dac bi¢t.

‘ Ky tu ‘ Y nghia
\ Dau nhay don
\” Dau nhay kép
\\ DAu chéo
\0 Ky tu null
\a Alert
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\b Backspace

\f Sang trang form feed
\n Dong méi

\r Pau dong

\t Tab ngang

\V Tab doc

Bang 3.2 : Cdc kiéu ky tw dic biét.
Chuyén doi cdc kiéu div liéu

Nhiing d6i twong ciia mot kiéu dir liéu nay c6 thé duoc chuyén sang nhitng d6i twong cua
mot kiéu dir liéu khac thong qua co ché chuyén dbi twong minh hay ngam dinh. Chuyén doi
nham dinh duge thuc hién mot cach tu dong, trinh bién dich s€ thyc hién cong viéc nay. Con
chuyén d6i twong minh dién ra khi chung ta gan ép mot gié tri cho kiéu dit liéu khac.

Viéc chuyén ddi gia tri ngﬁm dinh dugc thyc hién mot cach ty dong va dam bao 1a khong
mat thong tin. Vi dy, chung ta c6 thé gan ngam dinh mot sé kiéu short (2 byte) vao mot sd
kiéu int (4 byte) mot cach ngdm dinh. Sau khi gén hoan toan khong mét dir liéu vi bat ctr gia
tri nao cua short ciing thude vé int:

short x = 10;
inty = x; // chuyén d&i ngdm dinh
Tuy nhién, néu chung ta thuc hién chuyén doi ngugc lai, chic chin chung ta s€ bi mét thong
tin. Néu gia tri cta s nguyén d6 16n hon 32.767 thi né s& bi cét khi chuyén doi. Trinh bién
dich s& khong thyc hién viée chuyén doi ngém dinh tir s6 kiéu int sang s6 kiéu short:
short x;
inty = 100;
X =y; // Khodng bién dich, 16i !!!
Pé khong bi 18i chung ta phai dung 1énh gan tuong minh, doan mi trén dugc viét lai nhu sau:
short x;
int y = 500;
x = (short) y; // Ep kiéu tudng minh, trinh bién dich khéng béo 15i
Bién va hang

Mot bién 1a mot ving luu trir véi mot kiéu dir liéu. Trong vi du trude ca x, va y didu la
bién. Bién c6 thé dugc gan gia tri va ciing c6 thé thay doi gia tri khi thuc hién céc 1énh trong
chuong trinh.

Pé tao mot bién chiing ta phai khai bao kiéu ctia bién va gan cho bién mét tén duy nhat. Bién
c¢6 thé dugc khoi tao gia tri ngay khi dugc khai bao, hay né ciing c6 thé duge gan mot gia tri
m&i vao bat ctr lic ndo trong chuong trinh. Vi du 3.1 sau minh hoa str dung bién.

B Vidu 3.1: Khéi tao va gan gid tri dén mot bién.
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class MinhHoaC3

{
static void Main()
{
int bienl = 9;
System.Console.WriteLine("Sau khi khoi tao: bienl ={0}", bienl);
bienl = 15;
System.Console.WriteLine("Sau khi gan: bienl ={0}", bienl);
b
b

Ket qua:
Sau khi khoi tao: bienl = 9

Sau khi gan: bienl = 15

Ngay khi khai béo bién ta dd gan gia tri 1a 9 cho bién, khi xuét bién nay thi bién c6 gia tri 13 9.
Thuyc hién phép gan bién cho gia tri mai 1a 15 thi bién s& co gia tri 1a 15 va xuét két qua 1a 15.
Gdn gid tri xdc dinh cho bién

C# doi héi céac bién phai duogc khoi tao trude khi dugc st dung. Pé kiém tra luét nay
chung ta thay doi dong 1énh khoi tao bién bienl trong vi du 3.1 nhu sau:

int bienl;
va gift nguyén phan con lai ta dugc vi du 3.2:
B Vidu 3.2: Sir dung mot bién khong khoi tao.

class MinhHoaC3

{
static void Main()
{
int bien1;
System.Console.WriteLine("Sau khi khoi tao: bienl ={0}", bienl);
bienl = 15;
System.Console.WriteLine("Sau khi gan: bienl ={0}", bienl);
¥
¥

Khi bién dich doan chuong trinh trén thi trinh bién dich C# s& thong bao mot 15i sau:

...error CS0165: Use of unassigned local variable ‘bienl’
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Viéc str dung bién khi chua duoc khdi tao 1a khong hop 18 trong C#. Vi du 3.2 trén khong hop
1€.
Tuy nhién khong nhat thiét luc nao chiing ta ciing phai khoi tao bién. Nhung dé dung duoc thi
bat budc phai gan cho chiing mot gia tri trudc khi c6 mot 1énh nao tham chiéu dén bién do.
Diéu nay duoc goi 1a gan gia tri xac dinh cho bién va C# bat budc phai thuc hién diéu nay.
Vi du 3.3 minh hoa mét chuong trinh diing.
=Y Vidu 3.3: Bién khong dwoc khi tao nhung sau do dwoc gan gia tri.

class MinhHoaC3

{
static void Main()
{
int bienl;
bienl = 9;
System.Console.WriteLine("Sau khi khoi tao: bienl ={03}", bienl);
bienl = 15;
System.Console.WriteLine("Sau khi gan: bienl ={0}", bienl);
b
b
Hiing

Hang ciing 1a mot bién nhung gia tri ctia hing khong thay ddi. Bién 14 cong cu rit manh,
tuy nhién khi 1am viéc voi mot gia tri duoc dinh nghia 1a khong thay doi, ta phai dam bao gia
tri ciia nd khong duoc thay doi trong subt chuwong trinh. Vi du, khi 1ap mot chuong trinh thi
nghi¢m hoéa hoc lién quan dén nhiét do soi, hay nhiét do dong cua nudc, chuong trinh can
khai bao hai bién 1a DoSoi va DoDong, nhung khong cho phép gia tri ctia hai bién nay bj thay
dbi hay bi gan. Dé ngin ngira viéc gan gia tri khac, ta phai st dung bién kiéu hang.

Hing dugc phan thanh ba loai: gia tri hang (literal), biéu twong hang (symbolic constants),
kiéu liéu ké (enumerations).
Gia tri hiang: ta c6 mot cau 1énh gan nhu sau:

X = 100;

Gia tri 100 1a gia tri hang. Gia tri cua 100 ludn 13 100. Ta khong thé gan gia tri khac cho 100
duoc.

Biéu twong hang: gan mot tén cho mot gia tri hiang, dé tao mot biéu twong hang dung tir khoa
const va ct phap sau:

<const> <type> <tén hang> = <gia tri>;
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Mot biéu tuong héng phai dugc khoi tao khi khai bao, va chi khéi tao duy nhat mot lan trong
sudt chuong trinh va khong duoc thay d6i. Vi du:
const int DoSoi = 100;
Trong khai béo trén, 32 1a mot hing sé va DoSoi 1a mot biéu twong hing co kiéu nguyén. Vi
du 3.4 minh hoa viéc sir dung nhing biéu tuong hing.
B Vidu 3.4: Sir dung biéu twong hang.

class MinhHoaC3

{
static void Main()
{
const int DoSoi = 100; //B6C
const int DoDong = 0; //B6C
System.Console.WriteLine( “Do dong cua nuoc {0}"”, DoDong );
System.Console.WriteLine( “Do soi cua nuoc {0}"”, DoSoi );
b
b

Két qua:
Do dong cua nuoc 0

Do soi cua nuoc 100

Vi du 3.4 tao ra hai biéu twong hang chira gia tri nguyén: DoSoi va DoDong, theo qui tic dat
tén hang thi tén hang thudng dugc dat theo ¢t phap Pascal, nhung diéu nay khong doi hoi boi
ngdn ngit nén ta c6 thé dat tiy y.

Viéc ding biéu thirc hang nay s& lam cho chuong trinh dugc viét ting thém phan y nghia
cuing véi sy dé hiéu. That sy chiing ta c6 thé dung hang s6 1a 0 va 100 thay thé cho hai biéu
tuong hing trén, nhung khi 6 chuong trinh khong dugc dé hiéu va khong duoc tu nhién 1dm.
Trinh bién dich khong bao gid chip nhan mot 1énh gan gia tri mdi cho mot biéu tuong hang.

Vi du 3.4 trén ¢6 thé duge viét lai nhu sau

class MinhHoaC3
{
static void Main()
{
const int DoSoi = 100; // B6C
const int DoDong = 0; //DP6C

System.Console.WriteLine( “Do dong cua nuoc {0}"”, DoDong );
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System.Console.WriteLine( “Do soi cua nuoc {0}"”, DoSoi );
DoSoi = 200;

b
Khi @6 trinh bién dich s& phat sinh mét 15i sau:

error CS0131: The left-hand side of an assignment must be a wvariable,
property or indexer.
Kiéu ligt ké

Kiéu liét ké don gian 13 tdp hop céac tén hing c6 gia tri khong thay ddi (thudong duoc goi 1a
danh séch liét ké).
Trong vi du 3.4, c6 hai biéu twong hing c6 quan hé véi nhau:

const int DoDong = 0;

const int DoSoi = 100;
Do muc dich m¢ rong ta mong mudn thém mot sd héng s6 khac vao danh sach trén, nhu cac
hang sau:

const int DoNong = 60;

const int DoAm = 40;

const int DoNguoi = 20;
Céc biéu tuong hing trén diéu co ¥ nghia quan hé voi nhau, cung noéi vé nhiét do cia nudc,
khi khai bao ting hing trén c6 vé cong kénh va khong duoc lién két chit ché cho 1am. Thay
vao d6 C# cung cap kiéu liét ké dé giai quyét van dé trén:

enum NhietDoNuoc

{
DoDong = 0,
DoNguoi = 20,
DoAm = 40,
DoNong = 60,
DoSoi = 100,
¥

MBJi kiéu liét ké c6 mot kiéu dir lidu co so, kiéu dir liéu co thé 1a bat ctr kiéu dit liéu nguyén
nao nhu int, short, long... tuy nhién kiéu dit liéu cua liét ké khong chép nhén kiéu ky tu. pé
khai bao mét kiéu liét ké ta thuc hién theo cu phap sau:
[thudc tinh] [bd sung] enum <tén liét ké> [:ki€u cc sd] {danh sach cac thanh phan
liét ké};
Thanh phan thudc tinh va bd sung 1a tu chon s& duogc trinh bay trong phan sau cta sach.
Trong phan nay chiing ta s& tip trung vao phan con lai cua khai bao. Mot kiéu liét ké bat dau

v6i tir khoa enum, tiép sau 1a mot dinh danh cho kiéu liét ké:

47
Nén Tang Ngon Ngii C#



Ngon Ngii Lap Trinh C#

enum NhietDoNuoc
Thanh phan kiéu co s& chinh 13 kiéu khai béo cho cic muc trong kiéu liét ké. Néu bo qua
thanh phan nay thi trinh bién dich s& gan gia tri mac dinh 1a kiéu nguyén int, tuy nhién ching
ta c6 thé st dung bét ctr kiéu nguyén nao nhu ushort hay long,..ngoai trir kiéu ky tu. Poan vi
du sau khai bao mot kiéu liét ké sir dung kiéu co so 1a s6 nguyén khong dau uint:

enum KichThuoc :uint

{
Nho =1,
Vua = 2,
Lon = 3,
b

Luu y 14 khai bao mot kiéu liét ké phai két thiic bang mot danh sach liét ké, danh sach liét ké
nay phai c6 cac hing dugc gan, va mdi thanh phan phai phan cach nhau du phay.

Ta viét lai vi du minh hoa 3-4 nhu sau.

B Vidu 3.5: Sir dung kiéu liét ké dé don gian chwong trinh.

class MinhHoaC3

{
// Khai béo kiéu liét ké

enum NhietDoNuoc

{
DoDong = 0,
DoNguoi = 20,
DoAm = 40,
DoNong = 60,
DoSoi = 100,

b

static void Main()

{
System.Console.WriteLine( “Nhiet do dong: {0}", NhietDoNuoc.DoDong);
System.Console.WriteLine( “Nhiet do nguoi: {0}", NhietDoNuoc.DoNguoi);
System.Console.WriteLine( “"Nhiet do am: {0}"”, NhietDoNuoc.DoAm);
System.Console.WriteLine( “Nhiet do nong: {0}”, NhietDoNuoc.DoNong);
System.Console.WriteLine( “Nhiet do soi: {0}", NhietDoNuoc.DoSoi);

b

Két qua:
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Nhiet do dong: 0
Nhiet do nguoi: 20
Nhiet do am: 40
Nhiet do nong: 60

Nhiet do soi: 100

MGdi thanh phan trong kiéu liét ké tuong img véi mot gia tri s, trong truong hop nay 1a mot
sd nguyén. Néu chung ta khong khoi tao cho cac thanh phan nay thi ching s& nhan céc gia tri
tiép theo véi thanh phan dau tién 1a 0.

Ta xem thir khai bdo sau:

enum Thutu

{
ThuNhat,
ThuHai,
ThuBa = 10,
ThuTu

b

Khi d6 gia tri ctia ThuNhat 1a 0, gia tri ctia ThuHai 1a 1, gia tri cia ThuBa la 10 va gia tri cia
ThuTula 11.
Kiéu liét ké 1a mot kiéu hinh thic do d6 bat budc phai thuc hién phép chuyén doi tuong minh
vo6i cac kiu gié tri nguyén:
int x = (int) ThuTu.ThuNhat;
Kiéu chuéi ky tr
Kiéu dit liéu chudi kha than thién v6i nguoi 1ap trinh trong bat clr ngdn ngi 1ap trinh nao,
kiéu dir liéu chudi luu gitt mot mang nhimg ky tu.
Pé khai bao mdt chudi chung ta st dung tur khod string tuong tu nhu cach tao mot thé hién
ctia bat ctr ddi twong nao:
string chuoi;
Mot hang chudi dugc tao bang cach dit cac chudi trong diu nhay doi:
“Xin chao”
Pay 1a cach chung dé khai tao mot chudi ky tu voi gia tri hang:
string chuoi = “Xin chao”
Kiéu chudi s& dugc dé cap siu trong chuong 10.
Dinh danh
Dinh danh Ia tén ma nguoi 1ap trinh chi dinh cho cac kiéu dit liéu, cac phuong thic, bién,
hang, hay ddi tugng.... Mot dinh danh phai bt dau véi mot ky tu chir cai hay diu gach dudi,
cac ky tu con lai phai 1a ky tu chir céi, chir sd, dau gach dudi.
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Theo qui wéc dit tén ciia Microsoft thi d& nghi st dung cii phdp lac da (camel notation) bit
dau bang ky ty thuong dé dat tén cho cac bién 1a cii phdp Pascal (Pascal notation) véi ky tur
déu tién hoa cho cach dat tén ham va hau hét cac dinh danh con lai. Hau nhu Microsoft khong
con dung cu phap Hungary nhu iSoNguyen hay déu gach du6i Bien Nguyen dé dit cac dinh
danh.
Céc dinh danh khong duoc tring véi cac tir khoa ma C# dua ra, do d6 chung ta khong thé tao
cac bién c6 tén nhu class hay int dugc. Ngoai ra, C# ciing phan biét cac ky tu thuong va ky tur
hoa vi vdy C# xem hai bién bienNguyen va bienguyen 1a hoan toan khac nhau.
Biéu thirc

Nhitng cau I¢nh ma thyc hién viéc danh gia mot gia tri goi la biéu thirc. Mot phép gan mot

gia tri cho mot bién cling 1a mdt biéu thire:
varl = 24;
Trong ciu 1énh trén phép danh gia hay dinh luong chinh 1a phép gan c6 gia tri 13 24 cho bién
varl. Luu y la toan tir gan (‘=") khong phai la toan tir so sdnh. Do vay khi st dung toan tir nay
thi bién bén trai s& nhan gi4 trj ctia phan bén phai. Cac toan tir ctia ngdn ngit C# nhu phép so
sanh hay phép gan s& duogc trinh bay chi tiét trong muc toan tir ciia chuong nay.
Do varl = 24 1a mdt biéu thirc duge dinh gia tri 1a 24 nén biéu thirc nay co thé duoc xem nhu
phan bén phai cia mot biéu thirc gan khac:
var2 = varl = 24;
Lénh nay s€ duoc thuc hién tir bén phai sang khi do bién varl s& nhan duoc gia tri la 24 va
tiép sau do thi var2 ciing dugc nhan gi trj 1a 24. Do vy ca hai bién déu cting nhan mot gia
tri 1a 24. C6 thé dung 1énh trén dé khoi tao nhiéu bién co cung mat gia tri nhu:
a=b=c=d=24;
Khodng tring (whitespace)

Trong ngdn ngit C#, nhiing khoang tring, khoang tab va cac dong dugc xem nhu la
khoang tring (whitespace), giéng nhu tén goi vi chi xuét hién nhitng khoang tring dé dai dién
cho cac ky tur d6. C# s& bo qua tit ca cac khoang tring d6, do vay chung ta co thé viét nhu
sau:

varl = 24;
hay
varl = 24 ;
va trinh bién dich C# s& xem hai c4u Iénh trén 13 hoan toan giéng nhau.
Tuy nhién luu ¥ 1a khoang trang trong mot chudi s& khong dugc bo qua. Néu chung ta viét:

System.WriteLine(“Xin chao!”);

mdi khoang tring & giita hai chit “Xin” va “chao” déu duoc d6i xir binh thudng nhu céc ky tu

khac trong chudi.
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Hau hét viéc sir dung khoang trang nhu mot sy tiy ¥ cia nguoi 1ap trinh. Diéu cbt yéu 1a viée
st dung khoang tring s& lam cho chuong trinh d& nhin d& doc hon Ciing nhu khi ta viét mot
vian ban trong MS Word néu khong trinh bay t6t thi s& kho doc va gdy mat cam tinh cho
nguoi xem. Con ddi véi trinh bién dich thi viéc ding hay khong dung khoang trang 1a khong
khac nhau.
Tuy nhién, ciing can luu y khi sir dung khoang tring nhu sau:

int x = 24;
tuong ty nhu:

int x=24;
nhung khong gidng nhu:

intx=24;
Trinh bién dich nhén biét dugc cac khoang tring & hai bén cua phép gan 13 phu va c6 thé bo
qua, nhung khoang trang giira khai béo kiéu va tén bién thi khong phai phu hay thém ma bat
budc phai co t6i thiéu mot khoang tring. Didu nay khong co gi bat hop 1y, vi khoang tring
cho phép trinh bién dich nhan biét dugc tir khod int va khong thé nao nhan dugc intx.
Tuong tu nhu C/C++, trong C# cau Iénh dugc két thac v6i diu chim phéy 5’. Do vay c6 thé
mot cu 1énh trén nhidu dong, va mot dong c6 thé nhiéu cau 1énh nhung nhat thiét 14 hai cau

1énh phai cach nhau mot diu chim phay.
Cau lénh (statement)
Trong C# mdt chi dan lap trinh day du duoc goi 1a cau 1énh. Chuong trinh bao gém nhiéu

cau 1énh tudn tu v&i nhau. Mdi cau 1énh phai két thic véi mot diu chdm phéy, vi du nhu:

int x; // mot cau Iénh

X = 32; // cau lénh khac

int y =x; // day cling 1a mét cau lénh
Nhitng cau 1énh nay s& dugc xu 1y theo thir tu. Pau tién trinh bién dich bt dau & vi tri dau
cta danh sach cac cau 1énh va lan luot di tung cau 1énh cho dén 1énh cubi cung, tuy nhién chi
dung cho trudng hop céac cau 1énh tuan tw khong phan nhanh.
Co6 hai loai cau 1énh phan nhanh trong C# 13 : phan nhanh khong c6 diéu kién (unconditional
branching statement) va phan nhanh c6 diéu kién (conditional branching statement).
Ngoai ra con c6 cac cau 1€nh lIam cho mot s6 doan chuong trinh dugc thuc hi¢n nhiéu lan, cac
cau 1énh nay duogc goi la cau 1énh 1ap hay vong 1ap. Bao gém cac 1énh 13p for, while, do, in,
va each s& dugc dé cip toi trong muc tiép theo.
Sau ddy ching ta s& xem xét hai loai 1énh phan nhanh phé bién nhét trong 1ap trinh C#.
Phén nhdnh khong cé diéu kién

Phan nhanh khong c6 diéu kién c6 thé tao ra bang hai cach: goi mot ham va dung tir khoa

phan nhanh khong diéu kién.
a Goi ham
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Khi trinh bién dich xtr Iy dén tén ctia mot ham, thi s& ngung thyc hién ham hién thoi ma bt
dau phan nhénh dé tao mot goi ham méi. Sau khi ham vira tao thyc hién xong va tra vé mot
gié tri thi trinh bién dich s& tiép tuc thyuc hién dong Iénh tiép sau ctia ham ban dau. vi du 3.6
minh hoa cho viéc phan nhanh khi goi ham.
Y Vidu 3.6: Goi mét ham.

using System;

class GoiHam

{
static void Main()
{
Console.WriteLine( "Ham Main chuan bi goi ham Func()...” );
Func();
Console.WriteLine( “Tro lai ham Main()” );
b
static void Func()
{
Console.WriteLine( “---->Toi la ham Func()...”);
b
b

Keét qua:
Ham Main chuan bi goi ham Func()...
-—-—->Toi la ham Func() ...

Tro lai ham Main ()

Luéng chuong trinh thyc hi¢n bat dAu tr ham Main xtr ly dén dong 1énh Func(), Iénh Func()
thuong duoc goi 1a mot 10i goi ham. Tai diém nay ludng chuong trinh s& r& nhanh dé thyc
hién ham vira goi. Sau khi thuc hién xong ham Func, thi chuong trinh quay lai ham Main va
thuc hién cau 1énh ngay sau cau Iénh goi ham Func.
a  Tir khod phin nhanh khéng diéu kién

Pé thuc hién phan nhanh ta goi mdt trong céc tir khoa sau: goto, break, continue, return,
statementthrow. Viéc trinh bay cac tir khoa phan nhanh khong diéu kién nay s& dwoc dé cap
trong chuong tiép theo. Trong phan nay chi dé cap chung khong di vao chi tiét.
Phén nhdnh cé diéu kién

Phan nhanh c6 diéu kién duogc tao bai cac 1énh diéu kién. Céc tir khoa cua cac 1énh nay
nhu : if, else, switch. Su phan nhanh chi duoc thyc hién khi biéu thirc diéu kién phan nhanh
duogc xéc dinh la ding.
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a Cdu lgnh if...else
Céu Iénh phan nhanh if...else dya trén mot diéu kién. Diéu kién 12 mot biéu thirc s& dugc
kiém tra gia tri ngay khi bat dau gip cau 1énh d6. Néu diéu kién duoc kiém tra 1a ding, thi cau
1énh hay mot khdi céc cau 1€nh bén trong than cta cau lénh if dugc thuc hién.
Trong ciu diéu kién if...else thi else 1a phan tiy chon. Cac ciu Iénh bén trong than cua else
chi duoc thyuc hién khi diéu kién cua if 1a sai. Do vay khi cau 1énh déy du if...else dugc dung
thi chi c6 mot trong hai if hodc else dugc thuc hién. Ta c6 ct phap cau diéu kién if... else
sau:
if (biu thirc diéu kién)
<KhGi Iénh thuc hién khi diéu kién dang>
[else
<KhGi [énh thuc hién khi diéu kién sai>]
Néu cac cau 1énh trong than cua if hay else ma 16n hon mdt I¢nh thi cac 1¢énh nay phai dugc
bao trong mot khéi 1énh, tirc 12 phai nam trong déu khéi { }:
if (biéu thirc diéu kién)

{
<lénh 1>
<lénh 2>
b
[else
{
<lénh 1>
<lénh 2>
1]

Nhu trinh bay bén trén do else 1a phin tiy chon nén dugc dit trong diu ngodc vudng [...].
Minh hoa 3.7 bén dudi cach st dung cau 1€nh if...else.
e Vidu3.7: Dung cdu lénh diéu kién if...else.

using System;

class ExIfElse

{
static void Main()
{
int varl = 10;
int var2 = 20;

if ( varl > var2)
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{
Console.WriteLine( “varl: {0} > var2:{1}", varl, var2);
b
else
{
Console.WriteLine( “var2: {0} > varl:{1}", var2, varl);
b
varl = 30;
if ( varl > var2)
{
var2 = varl++;
Console.WriteLine( “Gan gia tri varl cho var2”);
Console.WriteLine( “Tang bien varl len mot ”);
Console.WritelLine( “Varl = {0}, var2 = {1}", varl, var2);
b
else
{
varl = var2;
Console.WriteLine( “Thiet lap gia tri varl = var2”);
Console.WriteLine( “varl = {0}, var2 = {1}", varl, var2 );
b

Keét qua:
Gan gia tri varl cho var?
Tang bien varl len mot

Varl = 31, var2 = 30

Trong vi du 3.7 trén, cau 1énh if dau tién s& kiém tra xem gia tri cua varl co6 16n hon gié tri
ctia var2 khong. Biéu thirc diéu kién nay sir dung toan tr quan hé 16n hon (>), cc toan tir
khac nhu nhé hon (<), hay bang (==). Céc toan tir nay thuong xuyén dugc sir dung trong lap
trinh va két qua tra 1a gi4 tri dung hay sai.
Viéc kiém tra xac dinh gia tri varl 16n hon var2 1a sai (vi varl = 10 trong khi var2 = 20),
khi d6 cac 1énh trong else s& dugc thuc hién, va cac 1é€nh nay in ra man hinh:

var2: 20 > varl: 10
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Tiép theo dén cau 1énh if tht hai, sau khi thuc hién 1énh gan gia tri cua varl = 30, lac nay
diéu kién if diing nén cac ciu lénh trong khdi if s& dugc thuc hién va két qua 13 in ra ba dong
sau:

Gan gia tri varl cho var2

Tang bien varl len mot

Varl = 31, var2 = 30
a Cdu lénh if long nhau

Céc 1énh diéu kién if c6 thé 16ng nhau dé phuc vu cho viée xir 1y cac cau diéu kién phirc
tap. Viéc nay ciing thuong xuyén gip khi 1ap trinh. Gia sir chiing ta can viét mot chuong trinh
¢6 yéu cau xac dinh tinh trang két hon ciia mot cong dan dua vao cac thong tin nhu tudi, gioi
tinh, va tinh trang hon nhan, dya trén mdt ) thong tin nhu sau:

e Néu cong dan 12 nam thi d6 tudi co thé két hon 1a 20 véi diéu kién 1a chua c6 gia dinh.

e Néu cong dan 1a nit thi do tudi co thé két hon 14 19 ciing véi diéu kién 1a chwa co gia

dinh.

e Tét ca cac cong dan c6 tudi nho hon 19 didu khong duge két hon.
Dua trén cac yéu cAu trén ta c6 thé dung céc Iénh if léng nhau dé thuc hién. Vi du 3.8 sau sé&
minh hoa cho viéc thyc hién cac yéu cAu trén.
Y Vidu 3.8: Céc lénh if léng nhau.

using System;
class TinhTrangKetHon
{
static void Main()
{
int tuoi;
bool coGiaDinh; // 0: chua c6 gia dinh; 1: da c6 gia dinh
bool gioiTinh; // 0: gigi tinh nir; 1: gigi tinh nam
tuoi = 24;
coGiaDinh = false; // chua c6 gia dinh

gioiTinh = true; // nam

if (tuoi >= 19)
{
if ( coGiaDinh == false)
{
if ( gioiTinh == false) // nu
Console.WriteLine(™ Nu co the ket hon”);

else // nam
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if (tuoi >19) // phai I8n hon 19 tuoi méi dugc két hon
Console.WriteLine(™ Nam co the ket hon™);
}
else // da co gia dinh
Console.WriteLine(™ Khong the ket hon nua do da ket hon”);

}
else // tuoi < 19

Console.WriteLine(™ Khong du tuoi ket hon” );

Két qua:

Nam co the ket hon

Theo trinh tu kiém tra thi cAu 1énh if ddu tién duoc thyuc hién, biéu thirc didu kién ding do
tudi co gia tri 1a 24 16n hon 19. Khi d6 khéi 1énh trong if s& dugc thyc thi. O trong khdi nay
lai xuét hién mét Iénh if khac dé kiém tra tinh trang xem nguoi do da cd gia dinh chua, két
quéa didu kién if 1a dung vi coGiaDinh = false nén biéu thirc so sanh coGiaDinh == false s&
tra vé gia tri dung. Tiép tuc xét xem gidi tinh ciia ngudi d6 1a nam hay nif, vi chi ¢6 nam trén
19 tudi méi duoc két hon. Két qua kiém tra 1a nam nén cdu 1énh if thr ba dugc thuc hién va
xut ra két qua : “Nam co the ket hon”.
a Cau lénh switch

Khi c6 qua nhiéu diéu kién dé chon thyc hién thi dung ciu 1énh if s& rat rdi ram va dai
dong, Cac ngdn ngit 1ap trinh cp cao déu cung cip mot dang cdu 1énh switch liét ké cac gia
tri va chi thyc hién cac gié tri thich hop. C# ciing cung cap céu 1énh nhay switch ¢ ct phép
sau:

switch (bi€u thirc diéu kién)

{
case <gia tri>:
<Cac cau lénh thuc hién>
<lénh nhay>
[default:
<Cac cau lénh thuc hién mac dinh>]
b

Ciing tuong tu nhu cau Iénh if, biéu thic dé so sanh dugc dat sau tir khda switch, tuy nhién
gia tri so sanh lai dugc dat sau mdi cac tir khoa case. Gia tri sau tir khoa case 1a cac gia tri

hang s nguyén nhu da dé cap trong phan trude.
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Néu mot cau 1énh case dugc thich hop tirc 1a gid tri sau case bang véi gia tri cua biéu thic
sau switch thi cac cau 1énh lién quan dén cau lénh case nay s€ duoc thyc thi. Tuy nhién
phai c6 mét cau Iénh nhay nhu break, goto dé diéu khién nhay qua cac case khac.Vi néu
khong c6 cac 1énh nhay nay thi khi d6 chuong trinh s& thuc hién tit ca cac case theo sau. Dé
d& hiéu hon ta s& xem xét vi du 3.9 dudi day.
Y Vidu 3.9: Céu Iénh switch.

using System;
class MinhHoaSwitch
{
static void Main()
{
const int mauDo = 0;
const int mauCam = 1;
const int mauVang = 2;
const int maulLuc = 3;
const int mauLam = 4;
const int mauCham = 5;
const int mauTim = 6;

int chonMau = mauluc;

switch ( chonMau )
{
case mauDo:
Console.WriteLine( “Ban cho mau do” );
break;
case mauCam:
Console.WriteLine( “Ban cho mau cam”);
break;
case mauVang:
//Console.WriteLine( “Ban chon mau vang”);
case mauluc:
Console.WriteLine( “Ban chon mau luc”);
break;
case maulLam:
Console.WriteLine( “Ban chon mau lam”);
goto case mauCham;

case mauCham:
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Console.WriteLine( “Ban cho mau cham”);
goto case mauTim;
case mauTim:
Console.WriteLine( “Ban chon mau tim");
goto case mauluc;
default:
Console.WriteLine( “Ban khong chon mau nao het”);
break;

by

Console.WriteLine( “Xin cam on!”);

Trong vi du 3.9 trén liét ké bay loai mau va ding cau 1énh switch dé kiém tra cac trudng hop
chon mau.O day chiing ta thir phan tich tirg cau 1énh case ma khong quan tim dén gia tri

bién chonMau.

Gia tri chonMau Cau lénh case thyuc hién Két qua thuc hién
mauDo case mauDo Ban chon mau do
mauCam case mauCam Ban chon mau cam
mauVang case mauVang Ban chon mau luc

case mauluc

mauluc case mauluc Ban chon mau luc
maulLam case maulLam Ban chon mau lam
case mauCham Ban chon mau cham
case mauTim Ban chon mau tim
case mauluc Ban chon mau luc
mauCham case mauCham Ban chon mau cham
case mauTim Ban chon mau tim
case mauluc Ban chon mau luc
mauTim case mauTim Ban chon mau tim
case mauluc Ban chon mau luc

Bang 3.3: M6 ta cdc trueong hop thuc hién cdu lénh switch.

Trong doan vi du do gia tri cua bién chonMau = maulLuc nén khi vao 1énh switch thi case

mauLuc s€ dugc thuc hién va két qua nhu sau:

Két qud vi du 3.9
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Ban chon mau luc

Xin cam on!

Y™ Ghi chit: D1 voi nguoi 1ap trinh C/C++, trong C# ching ta khong thé nhay xudng mot
truong hop case tiép theo néu cau 1énh case hién tai khong rong. Vi vay ching ta phai viét
nhu sau:

case 1: // nhay xudng
case 2:
Nhu minh hoa trén thi trudng hop xir 1y case 1 1a rdng, tuy nhién chiing ta khong thé viét
nhu sau:
case 1:
DoAnything();
// Trudng hop nay khéng thé nhay xudng case 2
case 2:
trong doan chwong trinh thir hai truong hop case 1 ¢6 mot cau 1énh nén khong thé nhay
xudng duge. Néu mudn trudng hop casel nhay qua case 2 thi ta phai sir dung cdu 1énh goto
mot cac tuong minh:
case 1:
DoAnything();
goto case 2;
case 2:

Do vay khi thuc hién xong cac cau 1énh ciia mot truong hop néu mudn thue hién mot truong

hop case khéc thi ta dung cau I¢nh nhdy goto v&i nhan cua trudong hop do:

goto case <gia tri>

Khi gdp 1énh thoat break thi chuong trinh thoat khoi switch va thuc hién 1énh tiép sau khbi

switch do.

Néu khong c6 truong hop nao thich hop va trong cau 1énh switch c6 dung cau 1énh defalut

thi cac cau Iénh cua truong hop default s¢ dugc thuc hién. Ta co thé dung default dé canh

bao mot 11 hay xir Iy mot trudng hop ngoai tit ca cac truong hop case trong switch.

Trong vi du minh hoa cau 1énh switch trudc thi gia tri dé kiém tra cac truong hop thich hop

1a cac hang sd nguyén. Tuy nhién C# con c6 kha ning cho phép chung ta ding cau lénh

switch v6i gia tri 1 mot chudi, c¢6 thé viét nhu sau:
switch (chuoil)

{

case “mau do”:

break;

case “mau cam”:
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break;
b
Cau lénh lap

C# cung cép mot b0 mé rong cac cau Iénh lap, bao gém cac cau lénh lap for, while va
do... while. Ngoai ra ngdn ngit C# con bd sung thém mét cau 1énh 1ip foreach, 1énh nay
méi d6i véi ngudi 1ap trinh C/C++ nhung kha than thién voi nguoi 1ap trinh VB. Cubi cung 1a
cac cau I¢nh nhay nhu goto, break, continue, va return.

a Cau lénh nhay goto

Lénh nhay goto 1a mot 1énh nhay don gian, cho phép chuong trinh nhay vé diéu kién t6i
mot vi tri trong chuong trinh thong qua tén nhan. Tuy nhién viéc st dung I¢énh goto thuong
lam mét di tinh céu trac thuét toan, viéc lam dung s& dan dén mot chuong trinh nguén ma gidi
1ap trinh goi 14 “mi dn lién” r6i nhu mé bong bong vay. Hau hét cac nguoi 1ap trinh ¢ kinh
nghi¢m déu tranh dung I¢nh goto. Sau day la cach su dung 1énh nhay goto:

¢ Tao mdt nhan

¢ goto dén nhin
Nhién 1a mot dinh danh theo sau béi ddu hai chdm (:). Thuong thudng mot 1énh goto gin véi
mét diéu kién nao do, vi du 3.10 sau s& minh hoa céc st dung 1énh nhay goto trong chuong
trinh.

B Vidu 3.10: Sir dung goto.

using System;

public class UsingGoto

{
public static int Main()
{
inti=0;
lap: // nhan
Console.WriteLine(“i:{03}",i);
i++;
if (i<10)
goto lap; // nhdy vé nhan lap
return 0;
¥
¥
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Néu chung ta vé luu dd cua mot chuong trinh c6 st dung nhiéu 1énh goto, thi ta s& théy két
qué rat nhiéu dudng chong chéo 1én nhau, gidng nhu 1a cac sgi mi vdy. Chinh vi vy nén
nhitng doan ma chuong trinh c6 dung 1énh goto con duoc goi 1a “spaghetti code”.
Vi¢c tranh dung I¢énh nhdy goto trong chuong trinh hoan toan thyc hién dugce, cé thé dung
vong lap while dé thay thé hoan toan cac cau 1énh goto.
a Vong lap while
Y nghia ctia vong lip while 13: “Trong khi diéu kién diing thi thue hién cdc cong viéc nay’”.
Cu phép str dung vong lap while nhu sau:

while (Biéu thurc)

<Cau Iénh thuc hién>

Biéu thirc ctia vong lip while 1a diéu kién dé cac 1énh dugc thyuc hién, biéu thirc nay bt budc
phai tra vé mot gia tri kiéu bool 1 true/false. Néu c6 nhiéu cau 1énh can dugc thyc hién trong
vong 1ap while thi phai dat cac 1énh nay trong khéi 1énh. Vi du 3.11 minh hoa viéc st dung
vong lap while.
= Vidu 3.11: Sir dung vong ldp while.

using System;

public class UsingWhile

{
public static int Main()
{
inti=0;
while (i< 10)
{

Console.WriteLine(™ i: {03} “,i);
i++;
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return 0;

]
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Doan chuong trinh 3.11 ciing cho két qua twong tw nhu chuong trinh minh hoa 3.10 dung
1énh goto. Tuy nhién chuong trinh 3.11 rd rang hon va cd ¥ nghia tw nhién hon. C6 thé dién
giai ngén ngit tw nhién doan vong 1ap while nhu sau: “Trong khi i nho hon 10, thi in ra gia
tri cua i va tang i lén mot don vi”.
Luu y rang vong lip while sé& kiém tra diéu kién trude khi thyc hién cac 1énh bén trong, diéu
nay dam bao néu ngay tir dau diéu kién sai thi vong lap s& khong bao gio' thyc hién. do vay
néu khoi tao bién i co gia tri 1a 11, thi vong lap s€ khong dugc thyuc hién.
a Vong lap do...while
D6i khi vong lap while khong thoa méan yéu cau trong tinh hudng sau, chiing ta mudn chuyén
ngit nghia cta while 1a “chay trong khi diéu kién ding” thanh ngit nghia khac nhu “lam diéu
nay trong khi diéu kién van con dung”. Noi cach khac thuc hién mot hanh dong, va sau khi
hanh dong dugc hoan thanh thi kiém tra diéu kién. Ct phap sir dung vong lip do...while nhu
sau:

do

<Cau lénh thuc hién>

while ( diéu kién )
O day c6 su khac biét quan trong giira vong lip while va vong lip do...while 13 khi dung
vong 13p do...while thi tdi thiéu s& c6 mot lan cac cau 1énh trong do...while dugc thyc hién.
Diéu nay ciing dé hiéu vi 1an dau tién di vao vong lip do...while thi diéu kién chua dugc
kiém tra.
Y Vidu 3.12: Minh hoa viéc sir dung vong lap do..while.
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using System;

public class UsingDoWhile

{
public static int Main( )
{
inti=11;
do
{
Console.WriteLine(“i: {0}",i);
i++;
¥} while (i <10)
return 0;
b
b

Két qua:

i: 11

Do khoi tao bién i giatrila 11, nén diéu kién cua while 14 sai, tuy nhién vong 1ap do...while
van duge thuc hién mot 1an.
a Vong lap for
Vong lap for bao gdbm ba phan chinh:
e Khoi tao bién dém vong lap
e Kiém tra diéu kién bién dém, néu dang thi s€ thyc hién cac 1¢énh bén trong vong for
e Thay ddi budc lap.
Cu phap st dung vong lap for nhu sau:
for ([ phan khdi tao] ; [biéu thirc diéu kién]; [budc 13p])
<Cau Iénh thuc hién>
Vong 1ap for dugc minh hoa trong vi du sau:
= Vidu 3.13: Sir dung vong ldp for.

using System;
public class UsingFor

{
public static int Main()

{

for (inti=0; i< 30; i++)
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{
if (i %10 ==0)
{
Console.WriteLine(“{0} ”,i);
b
else
{
Console.Write(“{0} ”,i);
b
b
return 0;

Kétqud:

0

12345678910

11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29

Trong doan chwong trinh trén c¢6 sir dung toan tir chia liy du modulo, toan tir nay s& dugc dé
cip dén phan sau. Y nghia 1énh i%10 == 0 1a kiém tra xem i c6 phai 1 boi sé cia 10 khong,
néu i 1a boi sb cua 10 thi s dung lénh WriteLine dé xuit gia tri i va sau dé dua cursor vé dau
dong sau. Con nguoc lai chi can xuét gia tri ciia i va khong xubng dong.

Pau tién bién i dugc khai tao gia tri ban dau 13 0, sau do chuong trinh s& kiém tra diéu kién,
do 0 nhé hon 30 nén diéu kién dang, khi d6 céac cau I¢nh bén trong vong 1ap for s€ dugc thuc
hién. Sau khi thuc hi¢n xong thi bién i s& duoc tang thém maot don vi (i++).

C6 mot didu Iuu ¥ 12 bién i do khai bao bén trong vong lip for nén chi c6 pham vi hoat dong
bén trong vong ldp. Vi du 3.14 sau s€ khong dugc bién dich vi xuét hién mot 16i.

= Vidu 3.14: Pham vi ciia bién khai bdo trong vong Idp.

using System;
public class UsingFor
{
public static int Main()
{
for (inti=0; i< 30; i++)
{
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if (i %10 ==0)
{
Console.WriteLine(“{0} ”,i);
b
else
{
Console.Write(“{0} ”,i);
b

by

// Lénh sau sai do bién i chi dudc khai bao bén trong vong lap
Console.WriteLine(™ Ket qua cuoi cung cua i:{0}",i);

return 0;

a Cdu lénh lap foreach

Vong 1dp foreach cho phép tao vong lap thong qua mot tap hop hay mdt mang. Day
la mdt cau 1énh lap madi khong cé trong ngdn nglt C/C++. Cau 1énh foreach c6 cu phap
chung nhu sau:

foreach ( <ki€u tdp hdp> <tén truy cap thanh phan > in < tén tdp hdp>)

<Cac cau lénh thuc hién>

Do lip dya trén mot mang hay tip hop nén toan b vong lap s& duyét qua tit ca cac thanh
phan cua tap hop theo thi tu duoc sip. Khi duyét dén phan tir cubi ciing trong tip hop thi
chuong trinh sé thoat ra khdi vong 1ap foreach.
Y Vidu 3.15 minh hoa viéc sir dung vong lap foreach.

using System;

public class UsingForeach

{

public static int Main()

{
int[] intArray = {1,2,3,4,5,6,7,8,9,10%};
foreach( int item in intArray)
{

Console.Write("{0} “, item);

b
return 0;

b
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Kétqud:
12345678910

a Cdu l¢nh nhay break va continue

Khi dang thuc hi¢n céc Iénh trong vong 1ap, c6 yéu cau nhu sau: khong thyuc hién céac
1énh con lai ntta ma thoat khdi vong lap, hay khong thue hién cac cong viée con lai cua vong
lap hién tai ma nhay qua vong lap tiép theo. Dé dap tmg yéu cau trén C# cung cap hai 1énh
nhay 12 break va continue dé thoat khoi vong lap.
Break khi dugc st dung s€ dua chuong trinh thoat khéi vong lap va tiép tuc thuc hién cac
1énh tiép ngay sau vong lap.
Continue ngimg thyc hién cac cong viéc con lai ctia vong lap hién thoi va quay vé dau vong
lap dé thyc hién budc lap tiép theo
Hai 1énh break va continue tao ra nhiéu diém thoat va lam cho chwong trinh khé hiéu ciing
nhu 14 khé duy tri. Do vay phai can trong khi sir dung cac 1énh nhay nay.
Vi du 3.16 s& dugc trinh bay bén dudi minh hoa cach s dung 1énh continue va break.
Doan chuong trinh mo phong hé thdng xir Iy tin hiéu giao thong don gian. Tin hiéu mé phong
1a cac ky tu chir hoa hay s6 dugc nhap vao tir ban phim, sir dung ham ReadLine cua 16p
Console dé doc mot chudi ky tur tir ban phim.
Thuat toan cia chuong trinh kha don gidn: Khi nhan tin hi¢u ‘0’ c¢6 nghia la moi vi¢c binh
thuong, khong can phai lam bét clr cong vige gi ca, ké ca viéc ghi lai cac sy kién. Trong
chuong trinh nay don gidn nén céc tin hi¢u dugc nhap tir ban phim, con trong ing dung that
thi tin hiéu nay s& duogc phat sinh theo cic mau tin thoi gian trong co s& dit liéu. Khi nhan
duogc tin hiéu thoat (md phong boi ky tu “T”) thi ghi lai tinh trang va két thuc xir 1y. Cudi
cling, bat cir tin hiéu nao khac s& phat ra mot thong bao, co thé 1a thong bao dén nhan vién
canh sat chang han... Truong hop tin hidu 1a X’ thi ciing s& phat ra mot thong bao nhung sau
vong lap xtr Iy ciing két thuc.
Y Vidu3.16: Sir dung break va continue.

using System;
public class TrafficSignal
{
public static int Main()
{
string signal = “0”; // Khdi tao tin hiéu
// bat dau chu trinh xUr ly tin hiéu
while ( signal '= "X")
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//nhap tin hiéu
Console.Write("Nhap vao mot tin hieu: ”);
signal = Console.ReadLine();
// xuat tin hiéu hién thgi
Console.WriteLine("Tin hieu nhan duoc: {0}", signal);
// phan xtr ly tin hiéu
if (signal =="T")
{
// Tin hiéu thoat dugc gédi
// luu lai su kién va thoat
Console.WriteLine("Ngung xu ly! Thoat\n");

break;

b

if ( signal == "0")

{
// Tin hiéu nhan dudc binh thudng
// Luu lai su kién va tiép tuc
Console.WriteLine("Tat ca dieu tot!\n");
continue;

b

// Thuc hién mot s6 hanh dong nao dé

// va tiép tuc

Console.WriteLine(™---bip bip bip\n”);
b

return 0;

Ket qua: sau khi nhdp tuan tw cac tin hiéu : “0”, “B”, “T”
Nhap vao mot tin hieu: O
Tin hieu nhan duoc: 0

Tat ca dieu tot!

Nhap vao mot tin hieu: B
Tin hieu nhan duoc: B

---bip bip bip
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Nhap vao mot tin hieu: T
Tin hieu nhan duoc: T

Ngung xu ly! Thoat

Piém chinh yéu cua doan chuong trinh trén 1a khi nhép vao tin hi¢u “T” thi sau khi thyc hi¢n
mot s6 hanh dong can thiét chuong trinh s& thoat ra khoi vong lap va khong xuat ra cau thong
bao bip bip bip. Ngugc lai khi nhan dugce tin hi¢u 0 thi sau khi Xuét thong bao chuong trinh sé
quay vé dau vong lap dé thuc hién tiép tuc va ciing khong xuét ra cau thong bao bip bip bip.
Toan tu

Toan tir duoc ki hiéu bﬁng mot biéu tuong dung dé thuc hién mot hanh dong. Cac kiéu
dir liéu co ban ctua C# nhu kiéu nguyén hd tro rit nhiéu cac toan tir nhu toan tir gan, toan tr
toan hoc, logic....

Toan tw gan

Pén lic ndy toan tir gan kha quen thudc voi chung ta, hau hét cac chuong trinh minh
hoa tir dau sach déu da sir dung phép gan. Toan tir gan hay phép gan lam cho toan hang bén
trai thay doi gia tri bang voi gia tri clia toan hang bén phai. Toan tir gan 13 toan tir hai ngoi.
Day la toan tir don gian nhit thong dung nhit va ciing d& sir dung nhat.

Toan tir toan hoc

Ngbén ngir C# cung cip ndm toan tir toan hoc, bao gdm bén toan tir dau cac phép toan
co ban. Toan tir cudi cung 13 toan tir chia nguyén 1iy phan du. Ching ta s& tim hiéu chi tiét
cac phép toan nay trong phan tiép sau.

a  Cdc phép todn sé hoc co ban (+,-,%/)

Cac phép toan nay khong thé thiéu trong bt cir ngdn ngit 1ap trinh ndo, C# ciing
khong ngoai 18, cac phép toan sb hoc don gian nhung rat can thiét bao gdm: phép cong (+),
phép trur (-), phép nhan (*), phép chia (/) nguyén va khong nguyén.

Khi chia hai sb nguyén, thi C# s& bo phan phén s, hay bo phan du, tirc 1a néu ta chia 8/3 thi
s& duoc két qua 1a 2 va s& bo phan du 1a 2, do vay dé 1y duoc phan du nay thi C# cung cép
thém toan tir 1y du s& duogc trinh bay trong phan ké tiép.

Tuy nhién, khi chia cho sb thuc c6 kiéu nhu float, double, hay decimal thi két qua chia duoc
tra vé 1a mot sd thuc.

a Phép todn chia ldy du

Pé tim phan du cta phép chia nguyén, chung ta sir dung toan tir chia lay du (%). Vi
du, cau 1énh sau 8%?3 thi két qua tra vé 1a 2 (day la phan du con lai ctia phép chia nguyén).
That sy phép toan chia 1y du rat hiru dung cho ngudi 1ap trinh . Khi ching ta thuc hién mot
phép chia du n cho mét sb khac, néu sé nay 13 boi sé cua n thi két qua cta phép chia du 1a 0.

Vidu 20 % 5 = 0 vi 20 1a mot bdi s6 cua 5. Pidu nay cho phép ching ta img dung trong
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vong lap, khi mubn thuc hién mot cong viéc nao dé cach khoang n lén, ta chi cAn kiém tra
phép chia du n, néu két qua bang 0 thi thyc hién cong viéc. Cach sir dung nay di ap dung
trong vi du minh hoa str dung vong 1dp for bén trén. Vi du 3.17 sau minh hoa sir dung cac
phép toan chia trén cac s6 nguyén, thuc...
B Vidu 3.17: Phép chia va phép chia ldy du.

using System;
class Tester
{
public static void Main()
{
intil, i2;
float f1, f2;
double d1, d2;

decimal decl, dec2;

i1=17;

i2 =4;

fl1 = 17f;

f2 = 4f;

dl=17;

d2 = 4;

decl =17;

dec2 = 4;

Console.WriteLine(“Integer: \t{0}", i1/i2);
Console.WriteLine(“Float: \t{0}", f1/f2);
Console.WriteLine("Double: \t{0}"”, d1/d2);
Console.WriteLine("Decimal: \t{0}", decl/dec2);
Console.WriteLine(™\nModulus: : \t{0}”, i1%i2);
b

Két qua:
Integer: 4
float: 4.25
double: 4.25
decimal: 4.25
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Modulus: 1

Toan tir tang va giam

Khi str dung cac bién sb ta thuong c6 thao tac la cong mot gia tri vao bién, trir di mot
gia tri tir bién d0, hay thyuc hién céc tinh toan thay ddi gia tri ctia bién sau d6 gan gia tri méi
vira tinh toan cho chinh bién doé.
Q Tinh toan va gan tro lai

Gia st ching ta c6 mot bién tén Luong luu gia tri luvong cua mot nguoi, bién Luong
nay cé gia tri hién thoi 1a 1.500.000, sau d6 dé tang thém 200.000 ta c6 thé viét nhu sau:

Luong = Luong + 200.000;
Trong ciu 1énh trén phép cong duoc thuc hién trude, khi d6 két qua cua vé phai 1a 1.700.000
va két qua nay s€ dugc gan lai cho bién Luong, cubi cung Luong co6 gia tri 1a 1.700.000.
Chuing ta c6 thé thuc hién viéc thay doi gia trj rdi gan lai cho bién vé6i bat ky phép toan s hoc
nao:

Luong = Luong * 2;

Luong = Luong - 100.000;

Do viéc ting hay giam gia tri ciia mot bién rat thudng xay ra trong khi tinh toan nén C# cung

cAp cac phép toan tu gan (self- assignment). Bang sau liét ké cac phép toan ty gan.

Toan tir Y nghia

+= Cong thém gia tri todn hang bén phai
vao gia tri toan hang bén trai

-= Toan hang bén trai dugc trir bét di mot
luong bang gia tri cta toan hang bén
phai

*= Toan hang bén trai dugc nhan vé1 mot
luong bang gia tri cta toan hang bén
phai.

/= Toén hang bén trai dugc chia véi mat
luong bang gia tri cta toan hang bén
phai.

%= To4n hang bén trai dugc chia 13y du voi
mot luong bang gia tri cia toan hang
bén phai.

Bang 3.4: Mo ta cac phép toan tw gan.

Dua trén cac phép toan ty gan trong bang ta co thé thay thé cac 1énh ting giam luong nhu sau:
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Luong += 200.000;

Luong *= 2;

Luong -= 100.000;
Két qua ctia 1énh thir nhét 1a gia tri cua Luong sé& ting thém 200.000, 1énh thir hai s& lam cho
gi4 tri Luong nhan di tirc 14 ting gip 2 lan, va 1énh cudi cing s& trir bot 100.000 ciia Luong.
Do viéc tang hay giam 1 rt phd bién trong lap trinh nén C# cung cap hai toan tir ddc biét 1a
tang mdt (++) hay gidm mot (--).
Khi d6 mudn tang di mot gia tri cta bién dém trong vong lip ta c6 thé viét nhu sau:

bienDem++;
a Todn ti tng gidm tién t6 va tang giam hdu té

Gia sir mudn két hop céc phép toan nhu gia ting gia tri ciia mot bién va gan gia tri cua
bién cho bién thir hai, ta viét nhu sau:

varl = var2++;
Cau hoi dugc dit ra 1a gan gia tri trude khi cong hay gan gid tri sau khi da cong. Hay noi cach
khéc gia tri ban dau cua bién var2 1a 10, sau khi thuc hién ta muén gia tri cua varl la 10,
var21a 11, hay varl 1a 11, var2 ciing 11?
Dé giai quyét yéu cau trén C# cung cip thir tu thyuc hién phép toan ting/giam véi phép toan
gan, thr tu nay duoc goi 1a tién t6 (prefix) hay hdu 16 (postfix). Do d6 ta c6 thé viét:

varl = var2++; // Hau t6
Khi 1énh nay dugc thuc hién thi phép gan s& duoc thyuc hién trude tién, sau d6 méi dén phép
toan tang. Két qua 1a varl = 10 va var2 = 11. Con ddi véi truong hop tién to:

varl = ++var2;
Khi d6 phép tang s& dugc thuc hién trude tirc 1a gia tri ciia bién var2 s& 1a 11 va cudi cing
phép gan duoc thyc hién. Két qua ca hai bién varl va var2 diéu c6 gia tri la 11.
Dé hiéu rd hon vé hai phép toan niy chung ta s& xem vi du minh hoa 3.18 sau

B Vidu 3.18: Minh hoa sir dung todn tir tang triede va tang sau khi gdn.

using System;
class Tester
{
static int Main()
{
int valueOne = 10;
int valueTwo;
valueTwo = valueOne++;
Console.WriteLine("Thuc hien tang sau: {0}, {1}”,
valueOne, valueTwo);
valueOne = 20;
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valueTwo = ++valueOne;
Console.WriteLine("Thuc hien tang truoc: {0}, {1}”,
valueOne, valueTwo);

return 0;

Keét qua:
Thuc hien tang sau: 11, 10

Thuc hien tang truoc: 21, 21

Toan tir quan hé

Nhitng toan tir quan hé duoc dung dé so sanh giita hai gia tri, va sau do tra vé két qua
12 mét gia tri logic kiéu bool (true hay false). Vi du toan tir so sanh 16n hon (>) tra vé gia tri
1a true néu gia tri bén trai ctia toan tir 16n hon gia tri bén phai cta toan tir. Do viy 5 > 2 tra
vé mot gia tri 14 true, trong khi 2 > 5 tra vé gi4 tri false.
Cac toan tir quan h¢ trong ngén ngtt C# dugc trinh bay ¢ bang 3.4 bén dudi. Céc todn tir trong
bang dugc minh hoa voi hai bién 1a valuel va value2, trong do valuel co6 gia tri la 100 va

value2 c¢o gia tri la 50.

Tén toan tir Ki hi¢u Biéu thirc so sanh Két qua so sanh
So sanh bing == valuel == 100 true
valuel == 50 false
Khong bang I= value2 != 100 false
value2 I= 90 true
Loén hon > valuel > value2 true
value2 > valuel false
Lén hon hay bang >= value2 >= 50 true
Nho hon < valuel < value2 false
value2 < valuel true
Nho hon hay bang <= valuel <= value2 false

Bang 3.4: Cac toan tir so sanh (gia su valuel = 100, va value2 = 50)).
Nhu trong bang 3.4 trén ta luu ¥ toan tir so sanh bang (==), toan tir nay duoc ky hiéu boi hai
dau bang (=) lién nhau va cing trén mot hang , khong c6 bat ky khoang trong nao xuat hién

giita chung. Trinh bién dich C# xem hai dau nay nhu mét toan tir.

Toan tir logic
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Trong ciu lénh if ma chung ta da tim hiéu trong phan trudc, thi khi diéu kién 1a true
thi biéu thirc bén trong if méi duge thuc hién. P6i khi chiing ta mudn két hop nhiéu didu kién
v6i nhau nhu: bat budc ca hai hay nhiéu diéu kién phai ding hodc chi can mot trong cac diéu
kién dang 1a da hodc khong c6 diéu kién nao ding...C# cung cip mot tip hop cac toan tir
logic d& phuc vu cho ngudi 1ap trinh.

Béng 3.5 liét ké ba phép toan logic, bang nay ciing st dung hai bién minh hoa lax, va y trong
doxcogiatrilaSvaycogiatrila?.

Tén toan tir ‘ Ky hiéu ‘ Biéu thirc logic Gia tri Logic
and && (x == 3) && (y == false C4 hai diéu kién
7) phai ding
or [ (x==3) || (y ==7) true Chi can mot diéu
kién dling
not ! I(x==3) true Biéu thtic trong

ngoac phai sai.
Bang 3.5: Cac toan tu logic (gia siwx =5,y = 7).

Toan tir and s& kiém tra ca hai diéu kién. Trong bang 3.5 trén c6 minh hoa biéu thirc logic sir

dung toén tir and:
(x == 3) && (y == 7)
Toan bd biéu thirc duoc xac dinh 12 sai vi ¢6 diéu kién (x == 3) 1a sai.

Vi toan tir or, thi mot hay ca hai diéu kién dang thi dang, biéu thirc s& c6 gia tri 1a sai khi ca
hai diéu kién sai. Do vay ta xem biéu thirc minh hoa toan tur or:

x==3) [l (y==7)
Biéu thtrc ndy duoc xac dinh gia tri 1a dung do c6 mot diéu kién ding 1a (y == 7) 1a dang.
Déi v6i toan tir not, biéu thic s& ¢6 gia tri dung khi diéu kién trong ngodc 1a sai, va nguoc lai,
do d6 biéu thirc:

I(x == 3)
c6 gia tri 1a ding vi diéu kién trong ngodc tirc 12 (x == 3) 1a sai.
Nhu chiing ta d biét di vai phép toan logic and thi chi cAn mét diéu kién trong biéu thic sai
1a toan bd biéu thirc 12 sai, do vay that 1a du thira khi kiém tra cac diéu kién con lai mot khi co
mot diéu kién da sai. Gia sir ta 6 doan chuong trinh sau:

int x = 8;

if (x == 5) && (y == 10))
Khi d6 biéu thuc if s& dung khi ca hai biéu thic con 1a (x == 5) va (y == 10) dung. Tuy
nhién khi xét biéu thire thir nhit do gia tri x 1 8 nén biéu thic (x == 5) 1a sai. Khi d6 khong
can thiét dé xac dinh gia tri ctia biéu thuc con lai, tirc 13 véi bat ky gia tri nao ciia biéu thirc (y
== 10) thi toan bo biéu thirc diéu kién if van sai.
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Tuong tu voi biéu thire logic or, khi x4ac dinh dugc mot biéu thirc con dang thi khong can
phai xac dinh céc biéu thtrc con con lai, vi toan tur logic or chi can mot diéu kién dang 1a du:

int x =8;

if ((x==28) || (y ==10))
Khi kiém tra biéu thirc (x == 8) c6 gia tri 1a dung, thi khong can phai x4c dinh gi4 tri ctia
biéu thirc (y == 10) nira.
Ngon ngit 14p trinh C# str dung logic nhu chung ta dd thao luan bén trén dé loai bo cac tinh
toan so sanh du thtra va cling khong logic nira!
D¢ wu tién toan tir

Trinh bién dich phai xac dinh thur ty thyc hién cac toan tu trong truong hop mot biéu
thirc ¢6 nhiéu phép toan, gia str, c6 biéu thirc sau:

varl = 54+7%3;
Biéu thirc trén c6 ba phép toan dé thuc hién bao gdm (=, +,*). Ta thir xét cac phép toan theo
thi tu tir trai sang phai, dau tién 1a gan gia tri 5 cho bién var1, sau d6 cong 7 vao 5 1a 12 cudi
cung la nhan voi 3, két qua tra vé 1a 36, diéu nay that su co van dé, khong dung véi muc dich
yéu cau cua chiing ta. Do viy viéc xay dung mot trinh tu xir Iy cac toan tir 1a hét sirc can thiét.
Céac luat vé do uu tién xu 1y s€ bao trinh bién dich biét dugc toan tir ndo duoc thuc hién trudce
trong biéu thirc. Twong tu nhu trong phép toan dai sb thi phép nhan c6 d6 wu tién thuc hién
truéc phép toan cong, do vy 5+7*3 cho két qua 1a 26 dung hon két qua 36. Va ca hai phép
toan cong va phép toan nhan diéu c6 do wu tién cao hon phép gan. Nhu vay trinh bién dich s&
thue hién cac phép toan rdi sau d6 thuc hién phép gan ¢ bude cudi cung. Két qua dung cua
cau 1énh trén 1a bién varl s& nhan gia tri la 26.
Trong ngdn ngit C#, ddu ngodc duoc sir dung dé thay doi thir tu xtr 1y, diéu nay cling giéng
trong tinh toan dai s6. Khi d6 mudn két qua 36 cho bién varl c6 thé viét:

varl = (5+7) * 3;
Biéu thuc trong ngoidc s& duge xir 1y trude va sau khi co két qua 1a 12 thi phép nhan duoc
thue hién.

Bang 3.6: Liét ké thir tu do uu tién cac phép toan trong C#.

STT Loai toan tw Toan tw Thur tw
1 Phép toan co ban (x) x.y f(x) a[x] x++ x—new typeof Trai

sizeof checked unchecked

2 + -1~ +4+x -x (T)X Trai
3 Phép nhan */ % Trai
4 Phép cong + - Trai
5 Dich bit << >> Trai
6 Quan hé <><=>=is Trai
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So sanh bang == I= Phai
Phép toan logic & Trai
AND
9 Phép toan logic ~ Trai
XOR
10  Phép toan logic OR | Tréi
11 Diéukién AND && Tréi
12 Diéukién OR I Trai
13 Diéukién 2 Phai
14 Phép gan = *= [= %= += -= <<= >>= &= Phai

N= |=

Badng 3.6: Thir tw wu tién cac toan tu.

Cac phép toan duogc liét ké cung loai s€ co6 thur tu theo muc thir thy cta bang: thir tu trai tuc la
dd uu tién cua cac phép toan tir bén trai sang, thur tuy phai thi cdc phép toan c6 do uu tién tur
bén phai qua trai. Cac toan tu khac loai thi c6 do uu tién tir trén xuéng dudi, do vay cac toan
tir loai co ban s& c6 dd wu tién cao nhat va phép toan gan s& c6 do wu tién thip nhit trong cac
toan tu.
Toan tw ba ngoi

Hau hét cac toan tir doi héi c6 mot toan hang nhu todn tir (++, --) hay hai todn hang
nhu (+,-,%,/,...). Tuy nhién, C# con cung cip thém mot toan tir co ba toan hang (?:). Toan tir
nay co6 cu phép st dung nhu sau:

<Biéu thirc diéu kién > ? <Biéu thlc thir 1> : <Biéu thic thir 2>
Toan tir nay s& xac dinh gid tri cia mot biéu thirc diéu kién, va biéu thirc diéu kién nay phai
tra vé mot gi tri kiéu bool. Khi diéu kién dtng thi <biéu thic thir 1> s& duoc thuc hién, con
nguoc lai diéu kién sai thi <biu thirc thr 2> s& duoc thyc hién. C6 thé dién giai theo ngdn
ngir ty nhién thi toan tr ndy c6 y nghia : “Néu diéu kién ding thi lam céng viéc thir nhat, con
nguwoc lai diéu kién sai thi lam céng viéc thir hai”. Cach st dung toan tir ba ngdi nay duoc
minh hoa trong vi du 3.19 sau.
= Vidu 3.19: Sir dung todn tir bao ngdi.

using System;
class Tester

{
public static int Main()

{

int valuel;
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int value2;

int maxValue;

valuel = 10;

value2 = 20;

maxValue = valuel > value2 ? valuel : value2;

Console.WriteLine(“Gia tri thu nhat {0}, gia tri thu hai {17},
gia tri lon nhat {2}”, valuel, value2, maxValue);

return 0;

Két qua:

Gia tri thu nhat 10, gia tri thu hai 20, gia tri lon nhat 20

Trong vi du minh hoa trén toan tir ba ngdi dugc sir dung deé kiém tra xem gié tri cta valuel
c6 16n hon gia tri cua value2, néu dung thi trd veé gia tri cua valuel, tirc 1 gan gia tri valuel

cho bién maxValue, con ngugc lai thi gan gia tri value2 cho bién maxValue.

Namespace
Chuong 2 da thao luan viéc str dung dic tinh namespace trong ngén ngit C#, nhim
tranh su xung dot giita viéc st dung cac thu vién khac nhau tir cac nha cung cap. Ngoai ra,
namespace dugc xem nhu 13 tp hop cac 16p dbi tugng, va cung cip duy nhat cac dinh danh
cho cac kiéu dir liéu va duoc dit trong mot cdu tric phan cdp. Viée sir dung namespace trong
khi 1ap trinh 1a mot théi quen tot, boi vi cong viée nay chinh 1a cach luu cac ma ngudn dé sir
dung vé sau. Ngoai thu vién namespace do MS.NET va céac hing thir ba cung cip, ta co thé
tao riéng cho minh cac namespace. C# dua ra tir khoa using dé khai bao str dung namespace
trong chuong trinh:
using < Tén namespace >
Dé tao mdt namespace dung ct phap sau:
namespace <Tén namespace>
{
< Dinh nghia I6p A>
< Dinh nghia I6p B >

DPoan vi du 3.20 minh hoa viéc tao mdt namespace.
B Vidu 3.20: Tao mét namespace.
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namespace MyLib

{
using System;
public class Tester
{
public static int Main()
{
for (inti =0; i < 10; i++)
{
Console.WriteLine( “i: {0}", i);
b
return 0;
b
b
b

Vi duy trén tao ra mdt namespace co6 tén la MyLib, bén trong namespace nay chira mot 16p co
tén 1a Tester. C# cho phép trong mot namespace c6 thé tao mot namespace khac 10ng bén
trong va khong gioi han muc d6 phan cip nay, viéc phan cip nay duoc minh hoa trong vi du
3.21.

¥ Vidu 3.21: Tao cic namespace long nhau.

namespace MyLib

{
namespace Demo
{
using System;
public class Tester
{
public static int Main()
{
for (inti =0; i < 10; i++)
{
Console.WriteLine( “i: {0}", i);
b
return 0;
b
b
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L&p Tester trong vi du 3.21 duoc dat trong namespace Demo do d6 ¢é thé tao mot 16p Tester
khac bén ngoai namespace Demo hay bén ngoai namespace MyLib ma khong c6 bét cir su
tranh cap hay xung dot nao. Dé truy cap 16p Tester dung cti phap sau:

MyLib.Demo.Tester
Trong mot namespace mot 16p co thé goi mot 10p khac thude cic cip namespace khac nhau,
vi du tiép sau minh hoa vi¢c goi mdt ham thugc mot 16p trong namespace khac.
Y Vidu 3.22: Goi mét namespace thanh vién.

using System;

namespace MyLib

{
namespace Demol
{
class Examplel
{
public static void Show1()
{
Console.WriteLine(“Lop Examplel”);
b
b
b
namespace Demo2
{
public class Tester
{
public static int Main()
{
Demol.Examplel.Show1();
Demol.Example2.Show2();
return 0;
b
b
b
b

// L6p Example2 cé cung namespace MyLib.Demo1l vdi
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//16p Examplel nhung hai khai bdo khong cung mot khdi.

namespace MyLib.Demol

{
class Example2
{
public static void Show2()
{
Console.WriteLine(“Lop Example2”);
b
b
b

Ket qua:
Lop Exemplel

Lop Exemple?

Vi du 3.22 trén c6 hai diém can luu ¥ 1a cach goi mdt namespace thanh vién va cach khai bao
cac namspace. Nhu chiing ta thay trong namespace MyLib ¢ hai namespace con ciing cap 1a
Demol va Demo2, ham Main cia Demo2 s€ dugc chuong trinh thyc hién, va trong ham Main
nay c6 goi hai ham thanh vién tinh ctia hai 16p Examplel va Example2 ciia namespace
Demol.

Vi du trén cling dua ra cach khai bao khac cac 16p trong namespace. Hai 16p Examplel va
Example2 diéu cung thudc mdt namespace MyLib.Demo1, tuy nhién Example2 dugc khai bao
mot khoi riéng 1é bang cach sir dung khai bao:

namespace MyLib.Demol

{
class Example2
{
b

b

Viéc khai béo riéng 1é nay co thé cho phép trén nhiéu tap tin ngudn khac nhau, mién sao dam
bao khai bao diing tén namspace thi chiing van thudc vé cling mot namespace.
Cac chi ddn bién dich

Bdi voi cac vi du minh hoa trong cac phén trudce, khi bién dich thi toan by chuong

trinh s& duoc bién dich. Tuy nhién, c6 yéu cau thyc té 1a ching ta chi mudn mot phan trong

79
Nén Tang Ngon Ngii C#



Ngon Ngii Lap Trinh C#

chuong trinh dugc bién dich ddc 1ap, vi du nhu khi debug chuong trinh hodc xay dung cac
ung dung...
Trude khi mot ma nguén dugc bién dich, mot chuong trinh khac dugc goi 1a chuong trinh
tién xur 1y s€ thuc hi¢n trudce va chuén bj cac doan ma nguén dé bién dich. Chuong trinh tién
xtr Iy nay s& tim trong ma ngudn cac ki hiéu chi din bién dich dac biét, tat ca cac chi dan bién
dich nay déu dugc bat dau véi dau rao (#). Cac chi dan cho phép chung ta dinh nghia cac dinh
danh va kiém tra cac su ton tai cta cac dinh danh do.
Dinh nghia dinh danh

Cau lénh tién xt Iy sau:

#define DEBUG
Lénh trén dinh nghia mdt dinh danh tién xir 1y c6 tén 1a DEBUG. Mac du nhiing chi thi tién xir
1y khac c6 thé duoc dat bat cit & dau trong chuong trinh, nhung véi chi thi dinh nghia dinh
danh thi phai dat trudc tat ca cac lénh khac, bao g6m ca cau I¢nh using.
Dé kiém tra mot dinh danh d3 duoc dinh nghia thi ta dung ct phap #if <dinh danh>. Do d6 ta
c6 thé viét nhu sau:

#define DEBUG

//...Cac doan ma ngudn binh thudng, khong bi tac dong bdi trinh tién xr ly

#if DEBUG
// Cac doan ma nguon trong khdi if debug dudc bién dich
#else
// Cac doan ma nguodn khong dinh nghia debug va khong dugc bién dich
#endif
//...Cac doan ma ngudn binh thudng, khong bi tac dong bdi trinh tién xr ly

Khi chuong trinh tién xur 1y thuc hién, chung s€ tim théy cau lénh #define DEBUG va luu lai
dinh danh DEBUG nay. Tiép theo trinh tién xtr 1y nay s& bo qua tat ca cac doan mi binh
thuong khac cia C# va tim cac khdi #if, #else, va #endif.

Cau 1énh #if s& kiém tra dinh danh DEBUG, do dinh danh nay da dugc dinh nghia, nén doan
mi ngudn gitra khéi #if dén #else s& dugc bién dich vao chuong trinh. Con doan mi ngudn
gilta #else va #endif s& khong duoc bién dich. Tuc 1a doan md ngudn nay sé& khong duoc
thue hién hay xuét hién bén trong ma hop ngir ctia chuong trinh.

Truong hop cau 1énh #if sai tuc 1a khong c6 dinh nghia mgt dinh danh DEBUG trong chuong
trinh, khi d6 doan mé ngudn ¢ gitta khdi #if va #else s& khong duoc dua vao chuong trinh dé
bién dich ma nguoc lai doan ma nguén O gilra khdi #else va #endif s& duoc bién dich.

Y= Luu y: Tt ca cac doan ma ngudn bén ngoai #if va #endif thi khong bi tac dong boi trinh

tién xur 1y va tat ca cac ma nay déu dugc dua vao dé bién dich.
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Khong dinh nghia dinh danh

Str dung chi thi tién xur Iy #undef dé xac dinh trang thai cua mot dinh danh 1a khong
dugc dinh nghia. Nhu chung ta da biét trinh tién xur 1y s€ thuc hi¢n tir trén xuéng dudi, do vay
mot dinh danh da dugc khai bao bén trén voi chi thi #define sé c6 hi¢u qua dén khi mot goi1
cau lénh #undef dinh danh d6 hay dén cudi chuong trinh:

#define DEBUG

#if DEBUG

// Boan code nay dudc bién dich
#endif

#undef DEBUG

#if DEBUG
// Boan code nay khong dugc bién dich
#endif

#if dau tién ding do DEBUG duoc dinh nghia, con #if thir hai sai khong duoc bién dich vi
DEBUG da dugc dinh nghia lai 1a #undef.

Ngoai ra con co chi thi #elif va #else cung cp cac chi din phirc tap hon. Chi dan #elif cho
phép sir dung logic “else-if”. Ta c6 thé dién giai mot chi dan nhu sau: “Néu DEBUG thi lam

céng viée 1, ngieoe lai néu TEST thi lam cong viéc 2, néu sai tat ca thi lam truong hop 37:

#if DEBUG
// Boan code nay dugc bién dich néu DEBUG dudc dinh nghia
#elif TEST
//Poan code nay dudc bién dich néu DEBUG khong dudc dinh nghia
// va TEST dugc dinh nghia
#else
//Poan code nay dugc bién dich néu ca DEBUG va
//TEST khong dugc dinh nghia.
#endif

Trong vi du trén thi chi thi tién xur 1y #if dau tién sé kiém tra dinh danh DEBUG, néu dinh
danh DEBUG da dugc dinh nghia thi doan ma nguén o gitra #if va #elif s¢ dugc bién dich, va
tat ca cac phén con lai cho dén chi thi #endif déu khong dugc bién dich. Néu DEBUG khong

dugc dinh nghia thi #elif s€ kiém tra dinh danh TEST, doan mi & gitra #elif va #else s¢ duogc
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thuc thi khi TEST duoc dinh nghia. Cudi cung néu ca hai DEBUG va TEST déu khong duoc
dinh nghia thi cac doan ma ngudn giira #else va #endif s& dugc bién dich.

Cau hoi va tra loi

Cdu hoi I: Su khac nhau giira dua trén thanh phan (Component-Based) va hudéng ddi tuong
(Object- Oriented)?

Trd loi 1: Phat trién dua trén thanh phd‘n cé thé dwgc xem nhw la mé rong cua lap trinh
huong doi twong. Mot thanh phdn la mét khoi ma ngué‘n riéng co thé thuee hién mot nhiém vu
ddc biét. Lap trinh dya trén thanh phcfn bao g5m viéc tao nhiéu cdc thanh phcfn tw hoat dong
6 thé dwoc ding lai. Sau dé chiing ta c6 thé lién két ching lai dé xdy dung cdc g dung.
Cdu hdi 2: Nhitng ngdn ngit ndo khac dugce xem nhu 12 hudng ddi tuong?

Tra loi 2: Cac ngon ngit nhw la C++, Java, SmallTalk, Visual Basic. NET ciing co thé duoc
sir dung cho ldp trinh huéng doi twong. Con rdt nhiéu nhitng ngén ngit khdc nhung khong
dwoc phé bién lam.

Cdu hoi 3: Tai sao trong kiéu s6 khong nén khai bao kiéu dit liéu 16n thay vi dung kiéu dit
liéu nhé hon?

Trd loi 3: Mdc dir diéu cé thé xem la khd hop Iy, nhung thét sw khong hiéu qua lam. Chiing ta
khéng nén sir dung nhiéu tai nguyén bé nhé hon mirc can thiét. Khi dé vira lang phi bé nhé
lai vira han ché téc dé cia chwong trinh.

Cdu héi 4: Chuyén gi xay ra néu ta gan gia tri 4m vao bién kiéu khong dau?

Trd loi 4: Ching ta sé nhdn dwoc 16i ciia trinh bién dich néi rang khéng thé gan gid tri am
cho bién khéng ddu trong truong hop ta gan gid tri hang am. Con néu trong truong hop két
qua la ém dyoc tinh trong biéu thirc khi chay chirong trinh thi ching ta sé nhdan dwoc 16i di
liéu. Viéc kiém tra va xir Iy 16 dit liéu sé dwoc trinh bay trong cdc phdn sau.

Cdu héi 5: Nhitng ngon ngit ndo khac hd tré Common Type System (CTS) trong Common
Language Runtime (CLR)?

Trd loi 5: Microsoft Visual Basic (Version 7), Visual C++.NET ciing hé tro- CTS. Thém vio
dé la mét sé phién ban ciia ngén ngir khdc ciing dwoc chuyén vao CTS. Bao gom Python,
COBOL, Perl, Java. Chiing ta c6 thé xem trén trang web ciia Microsoft dé biét thém chi tiét.
Cdu héi 6: Co phai con nhitng cau 1énh diéu khién khac?

Tra loi 6: Pung, cdc cau lénh nay nhw sau: throw, try, catch va finally. Chung ta sé dwoc hoc
trong chuong xu ly ngoai lé.

Cdu héi 7: Co thé sir dung chudi véi cau 1énh switch?

Trd loi 7: Hoan todn dwoc, ching ta si dung bién gid tri chudi trong switch réi sau dé
diing gid tri chudi trong cdu 1énh case. Lieu ¥ la chudi la nhitng ky tw don gian nam giita hai
ddu ngodc nhay.

Cau hoi thém

Cdu héi_1: C6 bao nhiéu cdch khai bdo comment trong ngén ngit C#, cho biét chi tiét?
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Cdu hoi 2: Nhitng tir theo sau tie nao la tie khoa trong C#: field, cast, as, object, throw,
football, do, get, set, basketball.

Cdu hoi 3: Nhitng khdi niém chinh ciia ngén ngit ldp trinh hwéng doi tuwong?

Cdu hoi 4: Sy khac nhau giita hai lénh Write va WriteLine?

Cdu héi 5: C# chia lam mdy kiéu dit liéu chinh? Néu ta tao mét 16p tén myClass thi I6p nay
duwoc xé}) vao kiéu dir liéu nao?

Cdu hoi 6: Kiéu chudi trong C# la kiéu dir liéu nao?

Céu héi 7: Dit liéu ciia bién kiéu dit liéu tham chiéu duoc luu & dau trong bo nho?

Cdu hoi 8: Su khdc nhau gitta I6p va cdu tric trong C#? Khi nao thi ding cdu tric tot hon la
dung class?

Cdu hoi 8: Sw khdc nhau giita kiéu unsigned va signed trong kiéu sé nguyén?

Céu hdi 9: Kiéu dir liéu nao nhé nhat cé thé lwu trit duoc gid tri 45?

Cau hoi 10:
Cau hoi 11:
Cau hoi 12:

S6 16n nhat, va nhé nhat ciia kiéu int la s6 ndo?
Co bao nhiéu bit trong mot byte?
Kiéu dir liéu nao trong .NET tuwong g véi kiéu int trong C#?

Cau hoi 13:
Cau hoi 14:
Cau hoi 15:
Cau hoi 16:
Cau hoi 17:
Cau hoi 18:
Cau hoi 19:
Cau hoi 20:
Cau hoi 21:
Cau hoi 22:

enu

{

b
Cau hoi 23
Bai tip
Bai tap I:
gi?

Nhitng tir khéa nao lam thay doi luong ciia chwong trinh?
Két qua ciia 15%4 la bao nhiéu?

S khdc nhau gitta chuyén doi twong minh va chuyén doi ngam dinh?
C6 thé chuyén tir mot gid tri long sang gid tri int hay khong?
Sé lan téi thiéu cac lénh trong while dvwoc thuc hién?

Sé lan téi thiéu cac lénh trong do while dvoc thuc hién?
Lénh ndo ding d@é thodt ra khéi vong lap?

Lénh ndo ding dé qua vong ldp ké tiép?

Khi ndo ding bién va khi nao ding hang?

Cho biét gid tri CanhCut trong kiéu liét ké sau:

m LoaiChim

HaiAu,

BoiCa,
DaiBang = 50,
CanhCut

: Cho biét cdc lénh phan nhanh trong C#?

Nhdp vao, bién dich va chay chwong trinh. Héy cho biét chirong trinh lam diéu
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class BaiTap3_1

{
public static void Main()
{
int x = 0;
for(x = 1; x < 10; x++)
{
System.Console.Write("{0:03}", x);
b
b
b

Bai tdp 2: Tim 16i ciia chwong trinh sau? sira 16i va bién dich chwong trinh.

class BaiTap3_2

{
public static void Main()
{
for(int i=0; i < 10 ; i++)
System.Console.WriteLine(“so :{1}", i);
b
b

Bai tdp 3: Tim 16i ciia chwong trinh sau. Sita 16i va bién dich lai chwong trinh.

using System;
class BaiTap3_3
{
public static void Main()
{
double myDouble;
decimal myDecimal;
myDouble = 3.14;
myDecimal = 3.14;
Console.WriteLine("*My Double: {0}", myDouble);

Console.WriteLine("My Decimal: {0}"”, myDecimal);
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Bai tdp 4: Tim 16i ciia chwong trinh sau. Sita 16i va bién dich lai chwong trinh.

class BaiTap3_4

{
static void Main()
{
int value;
if (value > 100);
System.Console.WriteLine(*Number is greater than 100");
b
b

Bdi tdp 5: Viét chwong trinh hién thi ra man hinh 3 kiéu sau:

* $$$5S$$ *

* K $$5$$ ok

* %k ok %k $$ %k % %k ok %k ok %k ok %

ko ok ok ok ok sk $ sk ok ok sk ok ok sk ok sk ok ok
a) b) c)

Bdi tdp 6: Viét chicong trinh hién ra trén man hinh.

Nén Tang Ngbén Ngii C#

85



Ngon Ngii Lap Trinh C#

232
34543
4567654
567898765
67890109876
7890123210987
8901234543210098
90123456765432109
0123456789876543210
Bdi tdp 7: Viét chwong trinh in ky tw s6 (0..9) va ky tw chit (a..z) véi ma ky tw twong iing ciia

tung ky tw
Vi du:
‘0 : 48
‘1°: 49

Bdi tdp 8: Viét chuong trinh gidi phwong trinh bdc nhat, cho phép nguwoi dimg nhdp vao gid
tri a, b.

Bdi tdp 9: Viét chwong trinh gidi phwong trinh bdc hai, cho phép nguoi ding nhdp vdo gid tri
a, b, c.

Bdi tdp 10: Viét chwong trinh tinh chu vi va dién tich ciia cac hinh sau: dwong tron, hinh chir
nhat, hinh thang, tam gidc.
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XAY DUNG LOP - POI TUQNG

¢ Dinh nghia lép
e Thugc tinh truy cap
e Tham sb ciia phwong thirc
e Tao dbi twong
. B6 khéi dung
e  Khéi tao bién thanh vién
. B¢ khéi dung sao chép
o Tiur khoa this
®  Sit dung cac thanh vién static
e  Goi phuwong thirc static
e Sir dung bo khéi dung static
e Sir dung bo khéi dung private
e Sir dung thugc tinh static
e Hiy dbi twong
. Truyén tham s6
e Nap chong phuong thirc
e Doéng géi dir liéu véi thanh phén thude tinh
e Thudc tinh chi doc

e Cau héi & bai tap

Chuong 3 thao luan rat nhiéu kiéu dit liéu co ban cua ngdn ngtr C#, nhuint, long and

char. Tuy nhién trai tim va linh hon ctua C# 1a kha ning tao ra nhiing kiéu dir liéu méi, phirc
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tap. Nguoi 1ap trinh tao ra cac kiéu dir liéu méi bang cach xay dung cac 16p ddi tuong va do
ciing chinh 1a cac van dé chung ta can thao luan trong chuong nay.

bay 1a kha nang dé tao ra nhitng kiéu dir liéu méi, mot dic tinh quan trong cua ngon
ngit 1ap trinh hudng d6i tuong. Chung ta co thé xay dung nhiing kiéu dir liu méi trong ngon
ngit C# bang cach khai bao va dinh nghia nhing 16p. Ngoai ra ta ciing c6 thé dinh nghia cac
kiéu dit liéu véi nhitng giao dién (interface) s& dugc ban trong Chwong 8 sau. Thé hién cua
mot 16p duoc goi 1 nhitng ddi twong (object). Nhitng ddi twong nay dugc tao trong bd nhd
khi chuong trinh dugc thuc hién.

Su khac nhau giita mot 16p va mot ddi tugng ciing gidng nhu sy khac nhau giita khai
niém giita loai méo va mot con méo Mun dang nim bén chan cua ta. Chung ta khong thé
dung cham hay dua gidn v6i khai niém méo nhung c6 thé thyc hién diéu d6 duoc véi méo
Mun, né 1a mot thuc thé séng dong, chtr khong triru tugng nhu khai niém ho loai meo.

Mot ho meéo md ta nhitng con meo c6 cac dac tinh: co6 trong lugng, co chiéu cao, mau
mét, mau 16ng,...chiing cling c6 hanh dong nhu 1a an ngu, leo tréo,...mJt con meo, vi du nhu
meo Mun chéng han, né cling c6 trong lugng xac dinh 1a 5 kg, chiéu cao 15 cm, mau mat den,
long den...N6 cling ¢6 nhitng kha nang nhu an ngu leo tréo,..

Loi ich to 16n cta nhiing 16p trong ngdn ngilr 1ap trinh la kha nang dong goi cac thudc
tinh va tinh chat ciia mot thuc thé trong mot khéi don, tu co nghia, tu kha nang duy tri . Vi du
khi chting ta mudn sip ndi dung nhiing thé hién hay dbi twong cuia 16p didu khién ListBox trén
Windows, chi can goi cac ddi tugng nay thi chiing s& tu sap xép, con viéc ching lam ra sao
thi ta khong quan tim, va ciing chi can biét bay nhiéu d6 thoi.

DPong goi cung véi da hinh (polymorphism) va ké thira (inheritance) 13 cac thudc tinh
chinh yéu ciia bat ky mot ngdn ngir 1ap trinh hudng ddi tugng nao.

Chuong 4 nay sé trinh bay cac ddc tinh ciia ngon ngit 1ap trinh C# dé xay dung cac 16p
ddi tuong. Thanh phﬁn cua mdt 16p, cac hanh vi va céc thudc tinh, dugc xem nhu 1a thanh
vién cia 16p (class member). Tiép theo chuong ciing trinh nay khai niém vé phuong thirc
(method) dugc dung dé dinh nghia hanh vi cua mdt 16p, va trang thai cia cac bién thanh vién
hoat dong trong mot 16p. Mot ddc tinh méi ma ngon ngit C# dua ra dé xay dung 16p 1a khai
niém thudc tinh (property), thanh phan thudc tinh nay hoat dong giéng nhur cach phuong thirc
dé tao mot 10p, nhung ban chat ciia phuong thirc nay 1 tao mot 16p giao dién cho bén ngoai
tuong tac v6i bién thanh vién mot cach gian tiép, ta s& ban sau van dé nay trong chuong.
Dinh nghia lop

Pé dinh nghia mot kiéu dir 1iéu méi hay mot 16p dau tién phai khai bao réi sau d6 mai
dinh nghia cac thudc tinh va phuong thic cta kiéu dir liéu d6. Khai bao mot 16p bang cach sir
dung tir khoa class. Ct phap ddy du cta khai bao mot 16p nhu sau:

[Thudc tinh] [B6 sung truy cép] class <Pinh danh I8p> [: L&p cd sd]

{
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<Phan than cta Idp: bao gém dinh nghia cac thudc tinh va
phuong thifc hanh déng >
b
Thanh phan thudc tinh ciia ddi tugng s& duoc trinh bay chi tiét trong chwong sau, con thanh
phan bd sung truy cap ciing s& duge trinh bay tiép ngay muc dudi. Dinh danh 16p chinh 14 tén
ctia 16p do ngudi xay dung chuong trinh tao ra. Lop co so 1a 10p ma ddi tugng s& ké thira dé
phat trién ta s& ban sau. Tt ca cac thanh vién ciia 16p duoc dinh nghia bén trong than cia 16p,
phan than nay s& dugc bao boc boi hai dau ({}).
Y™\ Ghi chii: Trong ngdn ngit C# phan két thuc cua 16p khong c6 ddu cham phay gidng nhu
khai bao 16p trong ngdén ngit C/C++. Tuy nhién néu ngudi 1ap trinh thém vao thi trinh bién
dich C# van chap nhan ma khong dua ra canh bao 15i.
Trong C#, moi chuyén déu xay ra trong mot 16p. Nhu cac vi du ma chiing ta da tim hiéu trong
chuong 3, cac ham diéu duoc dua vao trong mot 16p, ké ca ham dau vao cia chuong trinh
(ham Main()):

public class Tester

{
public static int Main()
{
//....
b
b

Diéu can noi & day la ching ta chua tao bat ctr thé hién nao cua 16p, tic 1a tao dbi tugng cho
16p Tester. Piéu gi khac nhau giira mot 16p va thé hién cua 16p? dé tra 16i cho cau hoi nay
chung ta bat dau xem xét sy khac nhau giira kiéu dit liéu int va mot bién kiéu int . Ta co viét
nhu sau:

int varl = 10;
tuy nhién ta khong thé viét duogc

int = 10;
Ta khong thé gan gi4 tri cho mot kiéu dit liéu, thay vao dé ta chi dwoc gan dir liéu cho mot
d6i tuong cua kiéu dir liéu dé, trong trudng hop trén dbi tugng 13 bién vari.
Khi chung ta tao mdt 16p mai, do chinh 1a viéc dinh nghia cac thudc tinh va hanh vi cua tat ca
cac dbi twong cua 16p. Gia sir chung ta dang 1ap trinh dé tao cac diéu khién trong cic ung
dung trén Windows, cac diéu khién nay giup cho ngudi dung twong tac tot véi Windows, nhu
la ListBox, TextBox, ComboBox,...M{t trong nhiing diéu khién thong dung 1a ListBox, diéu
khién nay cung cAp mot danh sach liét ké cac muc chon va cho phép ngudi ding chon cic
muc tin trong do.
ListBox nay ciing cd cac thudc tinh khac nhau nhu: chiéu cao, bé day, vi tri, va mau sic thé
hién va céc hanh vi ciia chung nhu: chung c6 thé thém bdi muc tin, sép xép,...
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Ngon ngit 1ap trinh hudng ddi twong cho phép chung ta tao kiéu dir liu méi 1a 16p ListBox,
16p nay bao boc cac thudc tinh cling nhu kha nang nhu: cic thudc tinh height, width,
location, color, cac phuong thirc hay hanh vi nhu Add(), Remove(), Sort(),...
Chung ta khong thé gan dit liéu cho kiéu ListBox, thay vao d6 ddu tién ta phai tao mot ddi
tugong cho 16p do:

ListBox myListBox;
Mot khi chung ta da tao mot thé hién cua 16p ListBox thi ta c6 thé gan dir li¢u cho thé hién do.
Tuy nhién doan 1énh trén chua thé tao d6i twgng trong bd nhd dugc, ta s& ban tiép. Bay gio ta
s& tim hiéu cach tao mot 16p va tao cac thé hién thong qua vi du minh hoa 4.1. Vi du nay tao
mot 16p c6 chirc ning hiéu thi thoi gian trong mot ngay. Lop ndy ¢ hanh vi thé hién ngay,
thang, ndm, gio, phut, gidy hién hanh. Dé lam dugc diéu trén thi 16p nay ¢ 6 thudc tinh hay
con goi 14 bién thanh vién, ciing véi mot phuong thirc nhu sau:

B Vidu 4.1: Tao mét 16p Thoigian don gidn nhw sau.

using System;
public class ThoiGian
{
public void ThoiGianHienHanh()
{
Console.WriteLine(“Hien thi thoi gian hien hanh”);
b
// Céac bién thanh vién
int Nam;
int Thang;
int Ngay;
int Gio;
int Phut;
int Giay;

by

public class Tester
{
static void Main()
{
ThoiGian t = new ThoiGian();
t.ThoiGianHienHanh();
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Két qua:

Hien thi thoi gian hien hanh

L6p ThoiGian chi ¢6 mot phuong thirc chinh & ham ThoiGianHienHanh(), phan than cia
phuong thirc nay duoc dinh nghia bén trong ctia 16p ThoiGian. Piéu nay khac véi ngon ngit
C++, C# khong doi hoi phai khai bdo trudce khi dinh nghia mt phuong thtrc, va cling khong
hd trg viéc khai bao phuong thire trong mot tap tin va sau d6 dinh nghia & mdt tap tin khac.
C# khong c6 cac tap tin tiéu d&, do vay tat ca cac phuwong thirc duge dinh nghia hoan toan bén
trong ctia 16p. Phan cubi cta dinh nghia 16p 1a phan khai béo cac bién thanh vién: Nam,
Thang, Ngay, Gio, Phut, va Giay.
Sau khi dinh nghia xong 16p ThoiGian, thi tiép theo 1a phan dinh nghia 16p Tester, 16p nay c6
chira mot ham kha than thién véi chung ta 1a ham Main(). Bén trong ham Main cé mdt thé
hién cua 16p ThoiGian duogc tao ra va gan gia tri cho ddi tuong t. Bdi vi t 1a thé hién cua d6i
tugng ThoiGian, nén ham Main() c6 thé sir dung phuong thure cua t:

t.ThoiGianHienHanh();
Thugc tinh truy cdp
Thudc tinh truy cap quyét dinh kha ning cac phuong thirc cta 16p bao gom viée cac phuong
thire ctia 16p khac co thé nhin thay va st dung cac bién thanh vién hay nhitng phuong thirc

bén trong 16p. Bang 4.1 tom tit cac thudc tinh truy cap cua mot 1op trong C#.

Thudc tinh Gié6i han truy cap

public Khoéng han ché. Nhiing thanh vién dugc danh dau
public ¢6 thé dugc dung boi bat ki cac phuong thirc cia
16p bao gdm nhirng 16p khac.

private Thanh vién trong mét 16p A duoc danh dau 1a private

thi chi dugc truy cép bdi cac phuong thuc cua l6p A.

protected Thanh vién trong 16p A dugc danh diu 13 protected
thi chi dugc cac phuong thurc bén trong 16p A va nhiing
phuong thirc dan xuat tir 16p A truy cp.

internal Thanh vién trong 16p A dugc danh diu 13 internal thi
dugc truy cap boi nhitng phuong thic cua bat cir 16p
nao trong cung khdi hop ngit véi A.

protected internal Thanh vién trong 16p A dugc danh dau 1a protected
internal dugc truy cap bdi cac phuong thirc cta 16p A,
cac phuong thirc ctia 16p dan xuit ciia A, va bét ctr 16p

nao trong cung khbi hop ngit ctia A.
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Bang 4.1: Thugc tinh truy cdp.

Mong mudn chung 1a thiét ké cac bién thanh vién cta 16p & thude tinh private. Khi d6 chi c6

phuong thire thanh vién cua 16p truy cap duoc gia tri cua bién. C# xem thudc tinh private 1a
mac dinh nén trong vi du 4.1 ta khong khai bado thudc tinh truy cép cho 6 bién nén mac dinh
chung 1a private:

// Cac bién thanh vién private

int Nam;

int Thang;

int Ngay;

int Gio;

int Phut;

int Giay;

Do 16p Tester va phuong thurc thanh vién ThoiGianHienHanh cia l6p ThoiGian dugc khai

bao 13 public nén bét ky 16p nao ciing c6 thé truy cap dugc.

Y Ghi chii: Thoi quen 1ap trinh t6t 13 khai bao tuong minh cac thudc tinh truy cép cua bién
thanh vién hay cac phuong thirc trong mot 16p. Mic du chung ta biét chic chin rang cac
thanh vién cda 16p 1a dugc khai béo private mic dinh. Viéc khai b4o tuong minh nay s€ lam
cho chuong trinh d& hiéu, rd rang va ty nhién hon.

Tham sé ciia phwong thirc

Trong cac ngdn ngit 1ap trinh thi tham s6 va d6i muc duoc xem 14 nhu nhau, ciing twong
tu khi dang noi vé ngdn ngit huéng d6i twong thi ta goi mot ham 14 mot phuong thirc hay
hanh vi. T4t ca cac tén nay diéu twong dong voi nhau.

Mot phuong thic ¢ thé 1dy bat ky sé lwong tham sb nao, Cac tham sb nay theo sau boi
tén cua phuong thirc va duoc bao boc bén trong diu ngodc tron (). Mdi tham sb phai khai bao
kém véi kiéu dit liéu. vi du ta c6 mot khai béo dinh nghia mot phuong thirc c6 tén 1a Method,
phuong thire khong tra vé gia tri nao ca (khai bao gid trj tra vé 13 void), va c6 hai tham s 1a
mét kiéu int va button:

void Method( int param1, button param?2)

{

//...

¥
Bén trong than cua phuong thic, cac tham sé nay dugc xem nhu nhitng bién cuc bd, gidng
nhu 13 ta khai béo bién bén trong phuong thirc va khoi tao gia tri bang gia tri caa tham s
truyén vao. Vi du 4.2 minh hoa viéc truyén tham s6 vao mot phuong thirc, trong truong hop
nay thi hai tham s6 cua kiéu 1a int va float.
= Vidu 4.2: Truyén tham sé cho phiong thirc.
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using System;

public class Class1

{
public void SomeMethod(int p1, float p2)
{
Console.WriteLine(®"Ham nhan duoc hai tham so: {0} va {1}”,
p1,p2);
b
b
public class Tester
{
static void Main()
{
int varl = 5;
float var2 = 10.5f;
Classl c = new Class1();
c.SomeMethod( varl, var2 );
b
b

Két qua:

Ham nhan duoc hai tham so: 5 va 10.5

Phuong thirc SomeMethod sé& Iy hai tham sd int va float rdi hién thi ching ta man hinh bang
viéc dung ham Console.WriteLine(). Nhitng tham ) nay co tén l1a p1 va p2 dugc xem nhu la
bién cuc bd bén trong cta phuong thirc.
Trong phuong thirc goi Main, ¢ hai bién cuc bd dugc tao ra la varl va var2. Khi hai bién nay
duge truyén cho phuong thirc SomeMethod thi chiing dugc 4nh xa thanh hai tham sé p1 va
p2 theo thu tu danh sach bién dua vao.
Tao doi tuong
Trong Chuong 3 c6 dé cip dén sy khac nhau giira kiéu dir liéu gia tri va kiéu dir liéu tham
chiéu. Nhitng kiéu dit liéu chuan caa C# nhu int, char, float,... 12 nhitng kiéu dit liéu gia tri,
va cac bién duoc tao ra tir cac kiéu dir liéu nay duoc luu trén stack. Tuy nhién, voi cac ddi
tuong kiéu dit liéu tham chiéu thi dugc tao ra trén heap, st dung tr khoa new dé tao mot ddi
tuong:

ThoiGian t = new ThoiGian();
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t that sy khong chura gié tri cta dbi tuong ThoiGian, n6 chi chua dia chi cia ddi tugng dugc
tao ra trén heap, do vay t chi chtra tham chiéu dén mot ddi tuong ma thoi.
B¢ khoi dung
Thtr xem lai vi du minh hoa 4.1, cau 1énh tao mot ddi tuong cho 16p ThoiGian twong tu nhu
viéc goi thuc hién mot phuong thirc:

ThoiGian t = new ThoiGian();
bung nhu vay, mét phuong thic s€ dugc goi thuc hién khi ching ta tao mdot ddi tuong.
Phuong thic nay dugc goi 1a bd khoi dung (constructor). Cac phuong thic nay dugc dinh
nghia khi x4y dung 16p, néu ta khong tao ra thi CLR s& thay mit chiing ta ma tao phuong thirc
khéi dung mdt cach mac dinh. Chirc nang cua b khoi dung 1a tao ra ddi tuong dugc xac dinh
bo1 mot 16p va dat trang thai nay hop 1¢. Trudce khi bd khéi dung dugce thuc hi¢n thi ddi tuong
chua duoc cép phat trong bd nhd. Sau khi by khoi dung thuc hién hoan thanh thi bd nhé s€
lru gitt mot thé hién hop 16 cta 16p vira khai bao.
L6p ThoiGian trong vi du 4.1 khong dinh nghia bo khoi dung. Do khong dinh nghia nén trinh
bién dich s€ cung cép mot bd khéi dung cho chung ta. Phuong thirc khoi dung mac dinh duoc
tao ra cho mot déi tuong s¢ khong thuc hién bt cr hanh dong nao, tc la bén trong than cua
phuong thire rdng. Céc bién thanh vién dugc khéi tao cac gid tri tam thuong nhu thudc tinh
nguyén c6 gia tri 1a 0 va chudi thi khoi tao réng,..Bang 4.2 sau tom tit cac gia trj mic dinh

dugc gan cho cac ki€u dir liéu co ban.

Kiéu dir li¢u Gi4 tri mic dinh
int, long, byte,... 0

bool false

char "\0’ (null)

enum 0

reference null

Bang 4.2: Gia tri mac dinh cua kiéu dir liéu co ban.

Thuong thudng, khi mudn dinh nghia mot phuong thirc khoi dung riéng ta phai cung cip céc
tham s6 dé ham khoi dung c6 thé khoi tao cac gia tri khac ngoai gia tri mac dinh cho cac ddi
tugng. Quay lai vi du 4.1 gia sir ta mudn truyén thoi gian hién hanh: nam, thang, ngay,...dé
dbi tuong c6 y nghia hon.

Dé dinh nghia mot bo khdi dung riéng ta phai khai bao mot phuong thirc c6 tén giéng nhu tén
16p da khai bao. Phuong thirc khoi dung khong co gia tri tra vé va dugc khai bao 1a public.
Néu phuong thirc khoi dung nay duge truyén tham sb thi phai khai bao danh sach tham s6
gidng nhu khai bao véi bat ky phuong thirc nao trong mot 16p. Vi du 4.3 duoc viét lai tir vi du
4.1 va thém mot bg khoi dung riéng, phuong phirc khdi dung nay s€ nhan mot tham s6 1a mot
dbi tuong kiéu DateTime do C# cung cép.
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Y Vidu 4.3: Pinh nghia mot bo khoi dung.

using System;
public class ThoiGian
{
public void ThoiGianHienHanh()
{
Console.WriteLine(™ Thoi gian hien hanh la : {0}/{1}/{2}
{3}:{4}:{5}", Ngay, Thang, Nam, Gio, Phut, Giay);
b
// Ham khdi dung
public ThoiGian( System.DateTime dt )
{
Nam = dt.Year;
Thang = dt.Month;
Ngay = dt.Day;
Gio = dt.Hour;
Phut = dt.Minute;
Giay = dt.Second;
b
// Bién thanh vién private
int Nam;
int Thang;
int Ngay;
int Gio;
int Phut;
int Giay;
b
public class Tester
{
static void Main()
{
System.DateTime currentTime = System.DateTime.Now;
ThoiGian t = new ThoiGian( currentTime );
t.ThoiGianHienHanh();
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Két qua:

Thoi gian hien hanh la: 5/6/2002 9:10:20

Trong vi du trén phuong thirc khoi dung 1y mot d6i twong DateTime va khoi tao tat ca cac
bién thanh vién duya trén gia tri ciia ddi tugng nay. Khi phuwong thirc nay thyc hién xong, mot
ddi tuong ThoiGian dugc tao ra va céc bién cua ddi tugng cling da dugc khoi tao. Ham
ThoiGianHienHanh dugc goi trong ham Main() sé& hién thi gia tri thoi gian lac dbi tugng dugc
tao ra.
Chung ta thir b mot s6 1énh khai tao trong phuong thirc khai dung va cho thyc hién chwong
trinh lai thi cac bién khong duoc khoi tao sé co gia tri mac dinh 1a 0, do 1a bién nguyén. Mot
bién thanh vién kiéu nguyén s& dugc thiét 1ap gia tri 13 0 néu chung ta khong gan n6 trong
phuong thire khoi dung. Cht y rang kiéu dit liéu gia tri khong thé khong dwoc khoi tao, néu ta
khong khoi tao thi trinh bién dich s& cung cap cac gia tri mic dinh theo bang 4.2.
Ngoai ra trong chuong trinh 4.3 trén c6 sir dung ddi tuong ctia 16p DateTime, 16p DateTime
nay dugc cung cip boi thu vién System, 16p nay ciing cung cip cac bién thanh vién public
nhu: Year, Month, Day, Hour, Minute, va Second tuong tu nhu 16p ThoiGian cia chung ta.
Thém vao d6 1a 16p nay cé dua ra mot phuong thire thanh vién tinh tén 1a Now, phuong thurc
Now s& tra vé mot tham chiéu dén mot thé hién cuia mot dbi tuong DateTime dugc khoi tao
v6i thoi gian hién hanh.
Theo nhu trén khi 1énh :

System.DataTime currentTime = System.DateTime.Now();
dugc thuc hién thi phuong thirc tinh Now() s& tao ra mot déi tugng DateTime trén bd nhd
heap va tra vé mot tham chiéu va tham chiéu nay dugc gan cho bién ddi twong currentTime.
Sau khi dbi tuong currentTime dugc tao thi cau 1énh tiép theo s€ thuc hién viéc truyén ddi
tuong currentTime cho phuong thire khoi dung dé tao mot ddi tuong ThoiGian:

ThoiGian t = new ThoiGian( currentTime );
Bén trong phuong thirc khoi dung ndy tham sb dt s& tham chiéu dén déi twong DateTime 1a
d6i tuong vira tao ma currentTime ciing tham chiéu. Néi cach khac lic nay tham sb dt va
currentTime cung tham chiéu dén mot dbi tugng DateTime trong b nhé. Nho vy phuong
thirc khéi dung ThoiGian c6 thé truy cdp dugc cac bién thanh vién public cua ddi tuong
DateTime dugc tao trong ham Main().
Co6 mot su nhén manh ¢ day la dédi tugng DateTime duogc truyén cho bd dung ThoiGian chinh
1a d6i tugng da duoc tao trong ham Main va 1a kiéu dit liéu tham chiéu. Do vy khi thyc hién
truyén tham sb 1a mot kiéu dir liéu tham chiéu thi con tré dugc anh xa qua chtr hoan toan

khong c6 mdt doi tugng nao dugc sao chép lai.

96
Xay Dung Ldp - Béi Tugng



Ngon Ngii Lap Trinh C#
Khéi tao bién thanh vién
Céc bién thanh vién c6 thé duge khéi tao truc tiép khi khai béo trong qué trinh khéi tao, thay
vi phai thuc hién viéc khoi tao céc bién trong bo khoi dung. Pé thuc hién viéc khoi tao nay
rat don gian 1a viéc sir dung phép gan gia tri cho mot bién:

private int Giay = 30; // Khdi tao

Viéc khai tao bién thanh vién s& rat co ¥ nghia, vi khi xac dinh gia tri khoi tao nhu vay thi
bién s& khong nhan gia tri mic dinh ma trinh bién dich cung cdp. Khi d6 néu cac bién nay
khong duogc gan lai trong cac phuong thirc khoi dung thi no s€ co6 gia tri ma ta da khoi tao. Vi
du 4.4 minh hoa viéc khdi tao bién thanh vién khi khai béo. Trong vi du nay s€ c6 hai bo
dung ngoai bo dung mac dinh ma trinh bién dich cung cép, mot bo dung thuc hién viéc gan
gia tri cho tat ca cac bién thanh vién, con bd dung thr hai thi cling twong tu nhung s& khong
gan gia tri cho bién Giay.
1 Vidu 4.4: Minh hoa sir dung khoi tao bién thanh vién.

public class ThoiGian

{
public void ThoiGianHienHanh()
{
System.DateTime now = System.DateTime.Now;
System.Console.WriteLine(™\n Hien tai: \t {0}/{1}/{2} {3}:{4}:{5}",
now.Day, now.Month, now.Year, now.Hour, now.Minute, now.Second);
System.Console.WriteLine(™ Thoi Gian:\t {0}/{1}/{2} {3}:{4}:{5}",
Ngay, Thang, Nam, Gio, Phut, Giay);
¥
public ThoiGian( System.DateTime dt)
{
Nam = dt.Year;
Thang = dt.Month;
Ngay = dt.Day;
Gio = dt.Hour;
Phut = dt.Minute;
Giay = dt.Second; // c6 gan cho bién thanh vién Giay
¥

public ThoiGian(int Year, int Month, int Date, int Hour, int Minute)
{

Nam = Year;

Thang = Month;

Ngay = Date;
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Gio = Hour;
Phut = Minute;
b
private int Nam;
private int Thang;
private int Ngay;
private int Gio;
private int Phut;
private int Giay = 30 ; // bién dugc khdi tao.

b
public class Tester
{
static void Main()
{
System.DateTime currentTime = System.DateTime.Now;
ThoiGian t1 = new ThoiGian( currentTime );
t1.ThoiGianHienHanh();
ThoiGian t2 = new ThoiGian(2001,7,3,10,5);
t2.ThoiGianHienHanh();
b
b

Két qua:
Hien tai: 5/6/2002 10:15:5
Thoi Gian: 5/6/2002 10:15:5

Hien tai: 5/6/2002 10:15:5
Thoi Gian: 3/7/2001 10:5:30

Néu khong khoi tao gia tri ctia bién thanh vién thi bo khoi dung mic dinh s& khoi tao gid tri 1a
0 mic dinh cho bién thanh vién c6 kiéu nguyén. Tuy nhién, trong truong hop nay bién thanh
vién Giay dugc khoi tao gia tri 30:

Giay = 30; // Khdi tao
Trong trudng hop bo khai tao thir hai khong truyén gia tri cho bién Giay nén bién nay vén lay
gia tri ma ta da khdi tao ban dau 1a 30:

ThoiGian t2 = new ThoiGian(2001, 7, 3, 10, 5);

t2.ThoiGianHienHanh();
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Nguoc lai, néu mot gia tri dugc gan cho bién Giay nhu trong bd khoi tao thir nhét thi gia tri
moi nay s& dugc chong 1én gia tri khoi tao.
Trong vi du trén lan dau tién tao doi tuong ThoiGian do ta truyén vao ddi tuong DateTime
nén ham khoi dung thu nhét dugc thuc hién, ham nay s€ gan gid tri 5 cho bién Giay. Con khi
tao ddi tugng ThoiGian th hai, ham khoi dung tht hai dugc thuc hién, ham nay khong gan
gié tri cho bién Giay nén bién nay van con luu giit lai gia tri 30 khi khoi tao ban dau.
B¢ khoi dung sao chép
B6 khéi dung sao chép thuc hién vi¢e tao mot ddi tuong moi béng cach sao chép tat ca cac
bién tir mot doi tuong da c6 va cung mot kiéu dir liéu. Vi du ching ta mudn dua mot ddi
tuong ThoiGian vao bd khoi dung 16p ThoiGian dé tao mot dbi tuong ThoiGian moi c6 cung
gia trj v6i d6i twong ThoiGian cii. Hai ddi tuong nay hoan toan khac nhau va chi giéng nhau &
gia tri bién thanh vién sao khi khéi dung.
Ngbén ngit C# khong cung cap bd khai dung sao chép, do d6 chung ta phai tu tao ra. Viéc sao
chép cac thanh phan tir mot ddi twong ban dau cho mot dbi twong méi nhu sau:
public ThoiGian( ThoiGian tg)
{
Nam = tg.Nam;
Thang = tg.Thang;
Ngay = tg.Ngay;
Gio = tg.Gio;
Phut = tg.Phut;
Giay = tg.Giay;
b
Khi d6 ta co thé sao chép tor mot ddi tuong ThoiGian da hién hitu nhu sau:
ThoiGian t2 = new ThoiGian( t1 );
Trong d6 t1 1a ddi tuong ThoiGian da tdn tai, sau khi 1énh trén thuc hién xong thi ddi tuong
t2 duoc tao ra nhu ban sao cua doi tuong t1.
Tur khoa this
Tir khoa this dugc dung dé tham chiéu dén thé hién hién hanh ctia mot ddi tugng. Tham
chiéu this nay duoc xem 1a con tré 4n dén tt cac phuong thirc khong c6 thudc tinh tinh trong
mot 16p. M&i phuong thirc ¢6 thé tham chiéu dén nhiing phwong thirc khac va cac bién thanh
vién thong qua tham chiéu this nay.
Tham chiéu this nay duoc sir dung thuong xuyén theo ba cach:
o Su dung khi cac bién thanh vién bi che lap boi tham s6 dua vao, nhu truong hop sau:
public void SetYear( int Nam)
{

this.Nam = Nam;
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Nhu trong doan mé trén phuong thirc SetYear s& thiét lap gié tri ciia bién thanh vién Nam, tuy
nhién do tham s dwa vao c6 tén 1a Nam, tring v6i bién thanh vién, nén ta phai ding tham
chiéu this dé xac dinh 1 cac bién thanh vién va tham s6 dugc truyén vao. Khi d6 this.Nam
chi dén bién thanh vién ctia ddi twong, trong khi Nam chi dén tham sb.

o Su dung tham chiéu this dé truyén d6i tugng hién hanh vao mot tham s ciia mot phwong

thirc ciia ddi twong khac:

public void Method1( OtherClass otherObject )

{

// St dung tham chiéu this dé€ truyén tham s& la ban

// than daéi tugng dang thuc hién.

otherObject.SetObject( this );

b

Nhu trén cho thiy khi can truyén mot tham sb 13 chinh ban than cua d6i twgng dang thuc hién

thi ta bat budc phai dung tham chiéu this dé truyén.

o Céc thir ba st dung tham chiéu this 13 mdng chi muc (indexer), phan nay s& duoc trinh

bay chi tiét trong chuong 9.

S dung cac thanh vién tinh (static member)

Nhitng thudc tinh va phuong thirc trong mot 16p co thé 13 nhing thanh vién thé hién
(instance members) hay nhirng thanh vién tinh (static members). Nhitng thanh vién thé hién
hay thanh vién cua dbi twong lién quan dén thé hién ctia mot kiéu dir liéu. Trong khi thanh
vién tinh duoc xem nhu mot phan cua 16p. Chung ta cé thé truy cap dén thanh vién tinh cua
mot 16p thong qua tén 16p da dugc khai bao. Vi du ching ta ¢c6 mot 16p tén 1a Button va cé
hai thé hién cua 16p tén 1a btnUpdate va btnDelete. Va gia sir 16p Button nay c6 mot phuong
thire tinh 1a Show(). Dé truy cap phuong thirc tinh nay ta viét :

Button.Show();

Dung hon 1a viét:

btnUpdate.Show();

Y=\Ghi chii: Trong ngdn ngit C# khong cho phép truy cap dén cac phuong thirc tinh va céac
bién thanh vién tinh thong qua mot thé hién, néu chung ta c¢b 1am diéu dé thi trinh bién dich
C# s& bao 161, diéu nay khac v6i ngdn ngir C++.

Trong mdt s ngdn ngit thi co su phan chia giita phuong thirc cua 16p va cac phuong thirc

khac (toan cuc) ton tai bén ngoai khong phu thudc bit ¢ mot 16p nao. Tuy nhién, diéu nay

khong cho phép trong C#, ngdn ngit C# khong cho phép tao cac phuong thuc bén ngoai cua
16p, nhung ta co thé tao dugc cac phuong thic gidng nhu vay bang cach tao cac phuong thirc

tinh bén trong mat 16p.
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Phuong thirc tinh hoat dong it nhiéu giéng nhu phuong thirc toan cuc, ta truy cép phwong
thirc niy ma khong can phai tao bat cr thé hién hay ddi tuong ciia 16p chira phuong thirc toan
cuc. Tuy nhién, lgi ich ctia phuong thirc tinh vugt xa phuong thire toan cuc vi phuong thuce
tinh dugc bao boc trong pham vi ciia mot 16p noi n6é duge dinh nghia, do vay ta s€ khong gap
tinh trang 16n x0n gitta cac phuong thirc trung tén do ching dugc dat trong namespace.
W™ Ghi chii: Chiing ta khong nén bi cam dd boi viée tao ra mot 16p chira toan b cac phuong
thirc linh tinh. Didu nay c6 thé tién cho cong viéc lap trinh nhung sé& diéu khong mong mudn
va giam tinh ¥ nghia cta viéc thiét ké huéng d6i twong. Vi dic tinh cua viéc tao cac ddi
tuong 1a x4y dung cac phuong thirc va hanh vi xung quanh céc thudc tinh hay dit liéu cua ddi
tuong.
Goi mot phwong thirc tinh

Nhu ching ta d3 biét phuong thirc Main() 14 mot phuong thirc tinh. Phuong tinh dugc
xem nhu 14 phan hoat dong cta 16p hon 1a cia thé hién mot 16p. Chung ciing khong can c6
mot tham chiéu this hay bat ¢l thé hién nao tham chiéu t6i.
Phuong thtrc tinh khong thé truy cip truc tiép dén cac thanh vién khong co tinh chit tinh
(nonstatic). Nhu vay Main() khong thé goi mot phuong thirc khong tinh bén trong 16p. Ta
xem lai doan chuong trinh minh hoa trong vi du 4.2:
using System;

public class Class1

{
public void SomeMethod(int p1, float p2)
{
Console.WriteLine("*Ham nhan duoc hai tham so: {0} va {1}”, p1,p2);
b
b
public class Tester
{
static void Main()
{
int varl = 5;
float var2 = 10.5f;
Classl ¢ = new Class1();
c.SomeMethod( varl, var2 );
b
b

Phuong thirc SomeMethod() 1a phuong thirc khong tinh cua 16p Class1, do d6 dé truy cap

duoc phuong thire ctia 16p ndy cn phai tao mot thé hién 1a mot ddi twong cho 16p Class1.
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Sau khi tao thi c6 thé thong qua ddi tuong c ta c6 thé goi duge duoc phuong thirc Some-
Method().
Sur dung by khoi dung tinh

Néu mot 16p khai bdo mot b khdi tao tinh (static constructor), thi dugc dam bao réng
phuong thirc khéi dung tinh nay s€ dugc thyuc hién trudc bat ctr thé hién nao cua 16p dugc tao
ra.
¥S.Ghi chii: Chung ta khong thé diéu khién chinh xac khi nao thi phuong thic khéi dung tinh
nay duogc thuc hién. Tuy nhién ta biét chic ring né s& duoc thuc hién sau khi chwong trinh
chay va trudc bat ki bién ddi tuong nao duogc tao ra.
Theo vi du 4.4 ta c6 thé thém mot bd khai dung tinh cho 16p ThoiGian nhu sau:

static ThoiGian()

{

Ten = "Thoi gian”;

b
Luu ¥ rang & day khong co bat ctr thudc tinh truy cdp nao nhu public trude bo khoi dung tinh.
Thuoc tinh truy cap khong cho phép theo sau mot phuong thuc khéi dung tinh. Do phuong
thire tinh nén khong thé truy cap bat cir bién thanh vién khong thudc loai tinh, vi vdy bién
thanh vién Name bén trén ciing phai dugc khai bao 1a tinh:

private static string Ten;
Cudi cung ta thém mot dong vao phuong thirc ThoiGianHienHanh() cta 16p ThoiGian:

public void ThoiGianHienHanh()

{
System.Console.WriteLine(™ Ten: {0}”, Ten);
System.Console.WriteLine(™ Thoi Gian:\t {0}/{1}/{2} {3}:{4}:{5}",
Ngay, Thang, Nam, Gio, Phut, Giay);
b

Sau khi thay ddi ta bién dich va chay chuong trinh duogc két qua sau:
Ten: Thoi Gian
Thoi Gian: 5/6/2002 18:35:20
Maic du chuong trinh thuc hién tdt, nhung khong can thiét phai tao ra by khoi dung tinh dé
phuc vu cho muc dich nay. Thay vao d6 ta c6 thé dung chirc ning khdi tao bién thanh vién
nhu sau:

private static string Ten = “Thoi Gian”;
Tuy nhién, bd khoi tao tinh ¢6 hitu dung khi chung ta can cai dat mot sb cong viéc ma khong
thé thuc hién duoc thong qua chirc nang khoi dung va cong vi¢e cai dat nay chi duoc thuc

hién duy nhat mot lan.

102
Xay Dung Ldp - Béi Tugng



Ngon Ngii Lap Trinh C#

Sur dung by khoi dung private

Nhu di noéi ngdn ngit C# khong co phuong thire toan cuc va hang sé toan cuc. Do vy
chung ta c6 thé tao ra nhitng 16p tién ich nho chi dé chta cac phuong thic tinh. Cach thuc
hién nay luén c6 hai mat tdt va khong tdt. Néu ching ta tao mot 16p tién ich nhu vay va
khong mudn bat ctr mot thé hién nao duoc tao ra. Dé ngan ngua viéc tao bat cr thé hién cua
16p ta tao ra bo khoi dung khong c6 tham sb va khong lam gi ca, tirc 1a bén trong than cua
phuong thirc réng, va thém vao d6 phuong thirc ndy duge danh dau 1a private. Do khong co
bd khoi dung public, nén khong thé tao ra bt ctr thé hién nao cua 16p.
S dung cdc thugc tinh tinh

Mot van dé dat ra 1a lam sao kiém soat duoc s6 thé hién cua mot 16p dugc tao ra khi thuc
hién chuong trinh. Vi hoan toan ta khong thé tao dugc bién toan cuc dé 1am cong viéc dém s6
thé hién cua mot 10p.
Thong thuong cac bién thanh vién tinh duoc dung dé dém sb thé hién da duoc dugce tao ra cua
mdt 16p. Cach sir dung nay dugc ap dung trong minh hoa sau:
Y Vidu4.5: Sir dung thugc tinh tinh dé dem so thé hién.

using System;

public class Cat

{
public Cat()
{
instance++;
b
public static void HowManyCats()
{
Console.WriteLine("{0} cats”, instance);
b
private static int instance =0;
b
public class Tester
{
static void Main()

{
Cat.HowManyCats();

Cat mun = new Cat();
Cat.HowManyCats();

Cat muop = new Cat();
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Cat miu = new Cat();
Cat.HowManyCats();

Két qua:
0 cats
1 cats

3 cats

Bén trong 16p Cat ta khai bdo mot bién thanh vién tinh tén 13 instance bién nay dung dé dém
s6 thé hién cua 16p Cat, bién nay dugc khoi tao gia tri 0. Luu y rﬁng bién thanh vién tinh dugc
xem 1 thanh phéan cua 16p, khong phai 1a thanh vién cia thé hién, do vay no6 s& khong duoc
khoi tao boi trinh bién dich khi tao cac thé hién. Khoi tao twong minh 13 yéu cau bét budc véi
cac bién thanh vién tinh. Khi mot thé hién dugce tao ra thi bo dung cua 16p Cat s€ thuc hién
tang bién instance 1én mot don vi.

Huy doi twong

Ngbén ngit C# cung cap co ché thu don (garbage collection) va do vay khong can phai khai
bao tuong minh cac phuong thirc huy. Tuy nhién, khi lam viéc véi cac doan ma khong duoc
quan 1y thi can phai khai bao tudng minh cac phwong thirc huy dé giai phong cac tai nguyén.
C# cung cép ngan dinh mot phuong thic dé thuc hién didu khién cong viée ndy, phuong thirc
do 1a Finalize() hay con goi l1a bo két thuc. Phuong thirc Finalize nay s€ dugc goi boi co ché
thu don khi d6i twong bi huy.

Phuong thire két thuc chi giai phong cac tai nguyén ma dbi twong nim giir, va khong tham
chiéu dén cac ddi twong khac. Néu voi nhimg doan mé binh thuong tirc 1a chtra cac tham
chiéu kiém soat duoc thi khong can thiét phai tao va thuc thi phwong thirc Finalize(). Chung
ta chi lam diéu nay khi xtr Iy cac tai nguyén khong kiém soét duoc.

Chung ta khong bao gio goi mdt phuong thure Finalize() ciia mot ddi tuong mot cach truc
tiép, ngoai trir goi phwong thirc nay cia 16p co so khi ¢ bén trong phuong thirc Finalize() cta

chung ta. Trinh thu don s€ thuc hién vi¢c goi Finalize() cho chung ta.

Cach Finalize thuc hién
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B6 thu don duy tri mét danh sach nhimg ddi tuong c6 phuong
thirc Finalize. Danh sach nay duogc cap nhat mdi 1an khi dbi
tuong cudi cung duoc tao ra hay bi huy.

Khi mot d6i tugng trong danh sach két thic cua bo thu don duoc
chon dau tién. N6 s& duoce dit vao hang doi (queue) cung voi
nhitng ddi twong khac dang cho két thiic. Sau khi phuong thirc
Finalize cua d6i tugng thyc thi by thu don s€ gom lai dbi tuong
va cap nhat lai danh sach hang doi, ciing nhu 14 danh séch két
thiic ddi twong.

B¢ huy cua C#

Cu phap phuong thirc hily trong ngén ngit C# ciing gidng nhu trong ngdn ngit C++.
Nhung vé hanh dong cu thé ching c6 nhidu diém khac nhau. Ta khao bao mot phuong thirc
hay trong C# nhu sau:

~Class1() {}

Tuy nhién, trong ngdn ngit C# thi ci phap khai bao trén 1a mot shortcut lién két dén mot
phuong thire két thiic Finalize duoc két véi 16p co so, do vay khi viét

~Class1()

{

// Thuc hién mot sé cong viéc

b
Ciing twong tu nhu viét :

Class1.Finalize()

{

// Thuc hién mot sé cong viéc
base.Finalize();

b
Do su twong tu nhu trén nén kha niang dan dén sy 16n x6n nhim 1an 1a khong tranh khoi, nén
chung ta phai tranh viét cac phuong thtrc huy va viét cac phuong thic Finalize tudng minh

néu co6 thé duoc.

Phuwong thirc Dispose

Nhu ching ta da biét thi viéc goi mot phuong thirc két thuc Finalize trong C# 1a khong
hop 1€, vi phuong thirc nay danh cho bd thu don thuc hién. Néu ching ta xur 1y c4c tai nguyén
khong kiém soat nhu xtr Iy cac handle cua tap tin va ta muén duoc dong hay giai phong nhanh
chéng bat cir lac nao, ta co thuc thi giao di¢n IDisposable, phén chi tiét IDisposable s& duoc
trinh bay chi tiét trong Chuong 8. Giao dién IDisposable yéu cau nhitng thanh phan thuc thi
cua n6 dinh nghia mdt phuong thic tén 1a Dispose() dé thuc hién cong viéc don dep ma ta
yéu cau. Y nghia ctia phuong thirc Dispose 1a cho phép chuong trinh thuc hién cac cong viéc
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don dep hay giai phong tai nguyén mong mudn ma khong phai chd cho dén khi phuong thirc
Finalize() dugc goi.

Khi ching ta cung cap mot phuong thirc Dispose thi phai ngung bé thu don goi phwong
thirc Finalize() trong d6i twong cua chung ta. D& ngung bd thu don, chung ta goi mét phuong
thirc tinh cia 16p GC (garbage collector) la GC.SuppressFinalize() va truyén tham sb 1a tham
chiéu this cia dbi twong. Va sau d6 phuong thirc Finalize() sit dung dé goi phuong thirc
Dispose() nhu doan ma sau:

public void Dispose()

{
// Thuc hién cdng viéc don dep
// Yéu cau bo thu doc GC trong thuc hién két thuc
GC.SuppressFinalize( this );

b

public override void Finalize()

{
Dispose();
base.Finalize();

b

Phuwong thirc Close

Khi xay dung cac d6i tuong, ching ta ¢6 mudn cung cip cho ngudi st dung phuong thirc
Close(), vi phuong thirc Close ¢ vé tir nhién hon phuong thirc Dispose trong cac ddi twong
c¢6 lién quan dén xtr 1y tap tin. Ta c6 thé xdy dung phuong thirc Dispose() véi thude tinh 1a
private va phuong thirc Close() véi thudc tinh public. Trong phuong thitc Close() don gian
la goi thuc hién phuong thirc Dispose().

Cau lénh using

Khi xay dung cc ddi twong chung ta khong thé chic chin duoc ring nguoi st dung co
thé goi ham Dispose(). Va ciling khong kiém soat dugc lac nao thi bo thu don GC thuc hién
viéc don dep. Do d6 dé cung cap kha ning manh hon dé kiém soét viéc giai phong tai nguyén
thi C# dua ra cu phap chi dan using, ct phap nay dam bao phuong thirc Dispose() s& duoc goi
som nhét c6 thé duoc. Y tuong 1a khai bao cac ddi twong voi ci phap using va sau d6 tao mot
pham vi hoat dong cho cac d6i tugng nay trong khbi duge bao boi dau ({}). Khi khdi pham vi
nay két thic, thi phuong thirc Dispose() cua dbi tuong sé dugc goi mot cach ty dong.

B Vidu 4.6: Sir dung chi dan using.

using System.Drawing;

class Tester

{
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public static void Main()
{
using ( Font Afont = new Font(“Arial”,10.0f))

{
// BDoan ma s dung AFont
}// Trinh bién dich s& goi Dispose dé giai phdng AFont
Font TFont = new Font(*Tahoma”,12.0f);
using (TFont)

{
// BDoan ma s dung TFont

}// Trinh bién dich goi Dispose dé giai phdng TFont

Trong phﬁn khai bao dau cua vi du thi d6i tuong Font dugc khai bao bén trong cau 1énh
using. Khi cau Iénh using két thac, thi phuong thirc Dispose cua dbi tugng Font s€ dugc
goi.
Con trong phén khai bao thir hai, mot d6i tugng Font dugc tao bén ngoai cau 1énh using. Khi
quyét dinh dung ddi tuong nay ta dit nd vao cau 1énh using. Va ciing twong tu nhu trén khi
khéi cau 1énh using thyc hién xong thi phuong thirc Dispose() cua font duoc goi.
Truyén tham sé

Nhu di thao luan trong chuong trude, tham sb co kiéu dir liéu 13 gia tri thi s& duoc truyén
gia tri vao cho phuong thirc. Piéu nay c6 nghia rang khi mot ddi tuong c6 kiéu 1a gia tri duoc
truyén vao cho mot phuong thirc, thi c6 mot ban sao chép ddi tugng d6 dugc tao ra bén trong
phuong thire. Mot khi phuong thire dugc thuc hién xong thi ddi tuong sao chép nay s& duoc
huy. Tuy nhién, day chi 13 trudng hop binh thudng, ngdn ngit C# con cung cip kha ning cho
phép ta truyén cac dbi tuong co kiéu gia tri dudi hinh thirc 13 tham chiéu. Ngon ngir C# dwa ra
mot bo sung tham s6 13 ref cho phép truyén cac dbi turong gia tri vao trong phuong thirc theo
kiéu tham chiéu. Va tham s6 bd sung out trong truong hop mudn truyén dudi dang tham
chiéu ma khong can phai khoi tao gia tri ban dau cho tham sd truyén. Ngoai ra ngdén ngir C#
con hd trg bd sung params cho phép phuong thirc chip nhan nhiéu sb lugng cac tham sb.
Truyén tham chiéu

Nhiing phuong thire chi c6 thé tra vé duy nhét mot gia tri, mdc du gia tri ndy co thé 1a mot
tap hop cac gid tri. Néu chiing ta mudn phuong thirc tra vé nhidu hon mét gia tri thi cach thuc
hién 1 tao cac tham s dudi hinh thirc tham chiéu. Khi d6 trong phuong thirc ta s& xir Iy va
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gan cac gia tri mdi cho cac tham sb tham chiéu nay, két qua 1a sau khi phuong thirc thyc hién
xong ta ding cc tham s truyén vao nhu 13 cac két qua tra vé. Vi du 4.7 sau minh hoa viéc
truyén tham sb tham chiéu cho phuong thuc.

B Vidu4.7: Tra gid tri trd vé thng qua tham sé.

using System;

public class Time

{
public void DisplayCurrentTime()
{
Console.WriteLine(“"{0}/{1}/{2}/ {3}:{4}:{5}", Date,
Month, Year, Hour, Minute, Second);
b
public int GetHour()
{
return Hour;
b
public void GetTime(int h, int m, ints)
{
h = Hour;
m = Minute;
s = Second;
b
public Time( System.DateTime dt)
{

Year = dt.Year;
Month = dt.Month;
Date = dt.Day;
Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
b
private int Year;
private int Month;
private int Date;
private int Hour;
private int Minute;
private int Second;
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b
public class Tester
{
static void Main()
{
System.DateTime currentTime = System.DateTime.Now;
Time t = new Time( currentTime);
t.DisplayCurrentTime();
int theHour = 0;
int theMinute = 0;
int theSecond = 0;
t.GetTime( theHour, theMinute, theSecond);
System.Console.WriteLine("Current time: {0}:{1}:{2}",
theHour, theMinute, theSecond);
b
b

Két qua:
8/6/2002 14:15:20

Current time: 0:0:0

Nhu ta thiy, két qua xuit ra & dong cudi cing 1a ba gia tri 0:0:0, 1d rang phuong thirc
GetTime() khong thyc hi¢én nhu mong muén 1a gan gia tri Hour, Minute, Second cho céac
tham sd truyén vao. Tirc 14 ba tham sb nay duoc truyén vao dudi dang gia tri. Do d6 dé thyc
hién nhu myc dich cia chiing ta 1a 1dy cac gia tri ciia Hour, Minute, Second thi phuong thirc
GetTime() c¢6 ba tham sb duge truyén dudi dang tham chiéu. Ta thyuc hién nhu sau, dau tién,
thém 1a thém khai bao ref vio trudc cac tham sb trong phuong thirc GetTime():
public void GetTime( ref int h, ref int m, ref int s)
{
h = Hour;
m = Minute;
s = Second;
b
Diéu thay d6i thi hai 1 bo sung cach goi ham GetTime dé truyén cac tham sé dudi dang tham
chiéu nhu sau:
t.GetTime( ref theHour, ref theMinute, ref theSecond);
Néu chung ta khong thyc hién budc thir hai, tirc 1a khong dua tir khoa ref khi goi ham thi
trinh bién dich C# s& bao mot 18i rang khong thé chuyén tham sé tir kiéu int sang kiéu ref int.
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Cubi cung khi bién dich lai chuong trinh ta dwoc két qua ding nhu yéu cau. Bang viéc khai
bao tham sé tham chiéu, trinh bién dich s& truyén cac tham s6 dudi dang cac tham chiéu, thay
cho vi¢c tao ra mdt ban sao chép cac tham ) nay. Khi d6 cac tham s6 bén trong GetTime() s¢
tham chiéu dén cung bién da duoc khai bao trong ham Main(). Nhu vay moi sy thay ddi voi
cac bién nay diéu c6 hiéu luc tuong tu nhu 1a thay dbi trong ham Main().
Tom lai co ché truyén tham sb dang tham chiéu sé& thuc hién trén chinh dbi tuong dugc dua
vao. Con co ché truyén tham sd gia tri thi s€ tao ra cac ban sao cac débi tugng dugc truyén vao,
do d6 moi thay ddi bén trong phuong thirc khong 1am anh huéng dén cac déi tuong duoc
truyén vao dudi dang gia tri.
Truyén tham chiéu véi bién chwa khéi tao

Ngbn ngit C# bat budc phai thuc hién mot phép gan cho bién trudce khi sir dung, do d6 khi
khai bao mot bién nhu kiéu co ban thi trudce khi ¢6 1énh nao sir dung cac bién nay thi phai co
Iénh thuc hién viéc gan gia tri xac dinh cho bién. Nhu trong vi du 4.7 trén, néu chung ta
khong khoi tao bién theHour, theMinute, va bién theSecond trudc khi truyén nhu tham sb
vao phuong thitc GetTime() thi trinh bién dich s& bao 1i. Néu ching ta sua lai doan ma ctua
vi du 4.7 nhu sau:

int theHour;

int theMinute;

int theSecond;

t.GetTime( ref int theHour, ref int theMinute, ref int theSecond);
Viéc str dung cac doan 1é€nh trén khong phai hoan toan vé ly vi muc dich ctia chiing ta 1a nhan
cac gia tri cua ddi tuong Time, viéc khoi tao gia tri ciia cac bién dua vao la khong can thiét.
Tuy nhién khi bién dich véi doan ma 1énh nhu trén s& duoc bao cac 16i sau:

Use of unassigned local variable ‘theHour’

Use of unassigned local variable ‘theMinute’

Use of unassigned local variable ‘theSecond’
DPé mo rong cho yéu cau trong truong hop nay ngdn ngit C# cung cAp thém mot bd sung tham
chiéu 13 out. Khi str dung tham chiéu out thi yéu cau bat budc phai khoi tao cac tham sé
tham chiéu duoc bé qua. Nhu cac tham sb trong phuong thirc GetTime(), cac tham sé nay
khong cung cip bat cir thong tin nao cho phuong thirc ma chi don gian 1a co ché nhan théng
tin va dwa ra bén ngoai. Do viy ta c6 thé danh dau tat ca cac tham sb tham chiéu nay 13 out,
khi d6 ta s& giam dugc cong viée phai khoi tao cic bién nay trude khi dua vao phuong thirc.
Luu ¥ 13 bén trong phuong thirc c6 cac tham sb tham chiéu out thi cac tham sé ndy phai duoc
gan gia tri trude khi tra vé. Ta c6 mot sb thay doi cho phuong thirc GetTime() nhu sau:

public void GetTime( out int h, out int m, out int s)

{

h = Hour;
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m = Minute;
s = Second;
b
va cach goi méi phuong thuc GetTime() trong Main():
t.GetTime( out theHour, out theMinute, out theSecond);
Tom lai ta c6 cac cach khai bao cac tham s trong mot phuong thirc nhu sau: kiéu dir liéu gia
tri dugc truyén vao phuong thirc bang gia tri. Str dung tham chiéu ref dé truyén kiéu dir liéu
gi4 tri vao phuong thirc dudi dang tham chiéu, cach nay cho phép vira sir dung va c6 kha ning
thay ddi cac tham s bén trong phuong thirc dugc goi. Tham chiéu out duoc st dung chi dé
tra vé gia tri tir mot phuong thirc. Vi du 4.8 sau sir dung ba kiéu tham s trén.
Y Vidu4.8: Sir dung tham 50.

using System;

public class Time

{
public void DisplayCurrentTime()
{
Console.WriteLine(™{0}/{1}/{2} {33}:{43}:{5}",
Date, Month, Year, Hour, Minute, Second);
b
public int GetHour()
{
return Hour;
b
public void SetTime(int hr, out int min, ref int sec)
{
// Néu sb gidy truyén vao >30 thi tang s6 Minute va Second = 0
if (sec >=30)
{
Minute++;
Second = 0;
b
Hour = hr; // thiét lap gia tri hr dugc truyén vao
// Tra vé gia tri méi cho min va sec
min = Minute;
sec = Second;
b

public Time( System.DateTime dt)
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Year = dt.Year;
Month = dt.Month;
Date = dt.Day;
Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
b
// bi€n thanh vién private
private int Year;
private int Month;
private int Date;
private int Hour;
private int Minute;
private int Second;
b
public class Tester
{
static void Main()
{
System.DateTime currentTime = System.DateTime.Now;
Time t = new Time(currentTime);
t.DisplayCurrentTime();
int theHour = 3;
int theMinute;
int theSecond = 20;
t.SetTime( theHour, out theMinute, ref theSecond);
Console.WriteLine("The Minute is now: {0} and {1} seconds ”,
theMinute, theSecond);
theSecond = 45;
t.SetTime( theHour, out theMinute, ref theSecond);
Console.WriteLine("The Minute is now: {0} and {1} seconds”,
theMinute, theSecond);

Két qua:
8/6/2002 15:35:24
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The Minute is now: 35 and 24 seconds

The Minute is now: 36 and 0 seconds

Phuong thirc SetTime trén da minh hoa viéc str dung ba kiéu truyén tham sé vao mot phuwong
thirc. Tham sd thir nhét theHour duoc truyén vao dang gié tri, muc dich ctia tham sb nay la dé
thiét 1ap gia tri cho bién thanh vién Hour va tham sé nay khong duogc st dung dé vé bét cir gia
tri nao.
Tham s6 thit hai 14 theMinute dugc truyén vao phuong thirc chi dé nhan gié tri tra vé ciia bién
thanh vién Minute, do d6 tham sb nay duoc khai bao véi tir khoa out.
Cubi cung tham sb theSecond dugc truyén vao véi khai bao ref, bién tham sb nay vira ding
dé thiét 1ap gia trj trong phuong thirc. Néu theSecond 16n hon 30 thi gi tri cta bién thanh
vién Minute ting thém mot don vi va bién thanh vién Second dugc thiét 1ap vé 0. Sau cung
thi theSecond dugc gan gia tri cua bién thanh vién Second va duoc tra vé.
Do hai bién theHour va theSecond duoc sir dung trong phuong thirc SetTime nén phai duoc
khoi tao trude khi truyén vao phuong thirc. Con véi bién theMinute thi khong can thiét vi n6
khong duogc st dung trong phuong thirc ma chi nhan gia tri tra vé.
Nap chéng phwong thuc
Thong thuong khi xay dung cac 16p, ta c6 mong mudn 14 tao ra nhidu ham c6 cung tén. Ciing
nhu hau hét trong cac vi du trudce thi cac 16p diéu c6 nhiéu hon mot phuong thirc khoi dung.
Nhu trong 16p Time ¢6 cac phuong thirc khai dung nhan cac tham sé khac nhau, nhu tham sé
1a dbi tuong DateTime, hay tham s6 ¢o thé duoc tuy chon dé thiét 1ap cac gia tri cua cac bién
thanh vién thong qua cac tham sd nguyén. Tém lai ta c6 thé xdy dung nhiéu cac phuong thirc
cung tén nhung nhan cac tham sb khac nhau. Chirc ning nay duoc goi 13 nap chéng phuong
thtrc.
Mot ky hi€u (signature) ctia mdt phuong thirc dugc dinh nghia nhu tén cua phuong thirc cung
v6i danh sach tham sb ctia phuong thic. Hai phuong thirc khac nhau khi ky hiéu cta ching
khac 1a khac nhau tirc 13 khac nhau khi tén phuong thitc khac nhau hay danh sach tham sb
khéac nhau. Danh sach tham s6 dugc xem 1a khac nhau bai sd lugng cac tham sb hodc 1a kiéu
dir liéu ctia tham s6. Vi du doan ma sau, phuong thirc thir nhat khic phuong thirc thir hai do
s6 luong tham sb khac nhau. Phuong thuc thir hai khac phuong thirc thir ba do kiéu dit liéu
tham s6 khac nhau:

void myMethod( int p1 );

void myMethod( int p1, int p2);

void myMethod( int p1, string p2 );
Mot 16p o6 thé co bat ctr s6 luong phuong thirc ndo, nhung mdi phuong thirc trong 16p phai

c¢6 ky hiéu khac véi tit ca cac phuong thire thanh vién con lai cua 16p.
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Vi du 4.9 minh hoa 16p Time c6 hai phuong thirc khéi dung, mot phuong thirc nhan tham s6
1a mot ddi twong DateTime con phuong thirc thr hai thi nhan sau tham sé nguyén.
= Vidu 4.9: Minh hoa nap chong phwong thirc khoi ding.

using System;

public class Time

{
public void DisplayCurrentTime()
{
Console.WriteLine("{0}/{1}/{2} {3}:{4}:{5}",
Date, Month, Year, Hour, Minute, Second);
b
public Time( System.DateTime dt)
{
Year = dt.Year;
Month = dt.Month;
Date = dt.Day;
Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
b

public Time(int Year, int Month, int Date, int Hour, int Minute, int Second)

{
this.Year = Year;
this.Month = Month;
this.Date = Date;
this.Hour = Hour;
this.Minute = Minute;
this.Second = Second;

b

// Bién thanh vién private

private int Year;

private int Month;

private int Date;

private int Hour;

private int Minute;

private int Second;
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public class Tester

{
static void Main()
{
System.DateTime currentTime = System.DateTime.Now;
Time t1 = new Time( currentTime);
t1.DisplayCurrentTime();
Time t2 = new Time(2002,6,8,18,15,20);
t2.DisplayCurrentTime();
b
b

Két qua:
2/1/2002 17:50:17
8/6/2002 18:15:20

Nhu chiing ta thdy, 16p Time trong vi du minh hoa 4.9 ¢6 hai phuong thirc khéi dung. Néu hai
phuong thirc ¢6 ctng ky hiéu thi trinh bién dich s& khong thé biét dugc goi phuwong thirc nao
khi khoi tao hai dbi twong 14 t1 va t2. Tuy nhién, ky hiéu cta hai phuong thirc nay khac nhau
vi tham sd truyén vao khac nhau, do d6 trinh bién dich sé xac dinh dugc phuong thirc nao
duoc goi dya vao cac tham $6.

Khi thyc hién nap ché)ng mdt phuong thue, bt budc chung ta phai thay ddi ky hi¢u cua
phuong thirc, s6 tham sd, hay kiéu dit liéu ctia tham sb. Chiing ta ciing c6 thé toan quyén thay
db6i gia tri tra vé, nhung day 1a tiiy chon. Néu chi thay ddi gi tri trd vé thi khong phai nap
chdng phuong thirc ma khi d6 hai phuong thirc khic nhau, va néu tao ra hai phuong thirc
cung ky hi¢u nhung khac nhau kiéu gia tri tra vé s& tao ra mot 15i bién dich.

Y Vidu 4.10: Nap chong phwong thirc.

using System;

public class Tester

{
private int Triple( int val)
{
return 3*val;
b
private long Triple(long val)
{

return 3*val;
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b
public void Test()
{
int x =5;
int y = Triple(x);
Console.WriteLine(“x: {0} y: {1}", x, v);
long Ix = 10;
long ly = Triple(lx);
Console.WriteLine(“Ix: {0} ly:{1}", Ix, ly);
b
static void Main()
{
Tester t = new Tester();
t.Test();
b

Két qua:
x: 5 y: 15
1x: 10 1ly:30

Trong vi du nay, 16p Tester nap chong hai phuong thic Triple(), mot phuong thirc nhan tham
s6 nguyén int, phuong thirc con lai nhan tham s 13 s nguyén long. Kiéu gi4 tri tra vé cta hai
phuong thirc khac nhau, mic du diéu nay khong doi hoi nhung rat thich hop trong truong hop
nay.

Dong goéi dit liéu véi thanh phin thudc tinh

Thuoc tinh 1a khai niém cho phép truy cap trang thai cua 16p thay vi thong qua truy cap
truc tiép cac bién thanh vién, né s& duoc thay thé bang viéc thuc thi truy cap thong qua
phuong thtrc cta 16p.

Day that su 1a mot diéu Iy tuong. Cac thanh phan bén ngoai (client) mudn truy cp trang
thai cia mot dbi twong va khéng mudn lam viée v6i nhitng phuong thirc. Tuy nhién, nguoi
thiét ké 16p mudn diu trang thai bén trong cta 16p ma anh ta xay dung, va cung cap mot cach
gian tiép thong qua mot phuong thic.

Thudc tinh 13 mot dic tinh méi duoc gidi thiéu trong ngdn ngir C#. Pic tinh nay cung cp
kha ning bao vé cac truong dit liéu bén trong mot 16p bang viée doc va viét chung thong qua
thudc tinh. Trong ngdén nglr khac, diéu nay co thé dugc thuc hién thong qua viéc tao cac

phuong thirc 13y dit liéu (getter method) va phuong thirc thiét lap dit liéu (setter method).
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Thudc tinh duoc thiét ké nhadm vao hai muyc dich: cung cdp mot giao dién don cho phép
truy cip cac bién thanh vién, Tuy nhién cach thirc thyc thi truy cdp giéng nhu phuong thirc
trong do cac dir li¢u dugc che d4u, dam bao cho yéu cAu thiét ké hudng dbi tugng. Dé hiéu o
ddc tinh nay ta s€ xem vi du 4.11 bén dudi:

Y Vidu4.11: Sir dung thugc tinh.

using System;

public class Time

{

public void DisplayCurrentTime()
{

Console.WriteLine("Time\t: {0}/{1}/{2} {3}:{4}:{5}",

date, month, year, hour, minute, second);

b
public Time( System.DateTime dt)
{

year = dt.Year;

month = dt.Month;

date = dt.Day;

hour = dt.Hour;

minute = dt.Minute;

second = dt.Second;
b
public int Hour
{

get

{

return hour;

b

set

{

hour = value;

b

b

// Bién thanh vién private
private int year;

private int month;

private int date;
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private int hour;
private int minute;

private int second;

public class Tester
{
static void Main()
{
System.DateTime currentTime = System.DateTime.Now;
Time t = new Time( currentTime );
t.DisplayCurrentTime();
// Lay d{* liéu tu thuoc tinh Hour
int theHour = t.Hour;
Console.WriteLine(™ Retrieved the hour: {0}”, theHour);
theHour++;
t.Hour = theHour;
Console.WriteLine(“"Updated the hour: {0}”, theHour);

Két qua:
Time : 2/1/2003 17:55:1
Retrieved the hour: 17

Updated the hour: 18

Dé khai bao thudc tinh, dau tién 1a khai bao tén thudc tinh dé truy cap, tiép theo la phan than
dinh nghia thudc tinh nam trong cap dau ({}). Bén trong than cua thudc tinh 13 khai bao hai
bo truy cap ly va thiét 1ap dir lidu:
public int Hour
{
get
{

return hour;

hour = value;
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MGdi bd truy cap dugc khai bao riéng biét dé 1am hai cong viéc khac nhau 1a lay hay thiét lap
gia tri cho thugc tinh. Gia tri thudc tinh c6 thé duoc luu trong co s& dir 1iéu, khi dé trong phﬁn
than cua bd truy cdp s€ thuc hién cac cong viéc tuong tic voi co s¢ dir liéu. Hodc 1a gié tri
thudc tinh dugc luu trit trong cic bién thanh vién cta 16p nhu trong vi dy:

private int hour;

Truy cdp ldy dii liéu (get accessor)

Phan khai bao tuong tu nhu mot phuong thire ctia 16p ding dé tra vé mot ddi twong co
kiéu dit liéu cua thudc tinh. Trong vi du trén, b truy cap léy dr li¢u get cua thudc tinh Hour
cling twong tu nhu mot phuwong thirc tra vé mot gia tri int. N6 tra vé gia tri cta bién thanh
vién hour noi ma gia tri cia thude tinh Hour luu trir:

get

{

return hour;

b
Trong vi du nay, mot bién thanh vién cuc bd duge tra ve, nhung no cling co thé truy cap dé
dang mdt gia tri nguyén tir co s¢ dit 1i€u, hay thuc hién viéc tinh toan tuy y.

Bét ctr khi nao chung ta tham chiéu dén mot thudc tinh hay 1a gan gia tri thudc tinh cho mét
bién thi bd truy cap léy dit liéu get s& duoc thuc hién dé doc gia tri cua thudc tinh:

Time t = new Time( currentTime );

int theHour = t.Hour;

Khi I¢nh thtr hai dugc thuc hién thi gia tri cia thude tinh sé dugc tra v, tirc 1a bd truy cap léy
dit liéu get s& duoc thuc hién va két qua la gia tri cua thudc tinh dugc gan cho bién cuc bd
theHour.

B§ truy cdp thiét ldp div liéu ( set accessor)

B0 truy cap nay s€ thiét 1ap mdt gia tri madi cho thudc tinh va tuong ty nhu mot phuong
thirc tra vé mot gia tri void. Khi dinh nghia b truy cap thiét lap dir liéu chiing ta phai sir dung
tir khoa value dé dai dién cho tham sé duoc truyén vao va duoc luu trir boi thudc tinh:

set

{

hour = value;

b
Nhu di néi trude, do ta dang khai bao thudc tinh luu trit dudi dang bién thanh vién nén trong
phén than cua bd truy cap ta chi sir dung bién thanh vién ma théi. Bo truy cap thiét 1ap hoan
toan cho phép chung ta c6 thé viét gia tri vao trong co s¢ dit liéu hay cip nhat bit cir bién

thanh vién nao khac cua 16p néu can thiét.
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Khi chung ta gan mot gid tri cho thude tinh thi bd truy cép thiét l1ap dir li€u set s€ dugc tu
dong thyc hién va mot tham ) ngém dinh s& duoc tao ra dé luu gia tri ma ta mudn gan:

theHour++;

t.Hour = theHour;
Loi ich ctia hudng tiép can nay cho phép cic thanh phan bén ngoai (client) c6 thé twong tac
vo1 thudc tinh mot cach truc tiép, ma khong phai hy sinh viéc che dau dit liéu cling nhu dac
tinh dong géi dit liéu trong thiét ké hudng ddi tuong.
Thudc tinh chi doc

Gia str chung ta mudn tao mét phién ban khac cho 16p Time cung cip mot s gid tri static

dé hién thi ngay va gio hién hanh. Vi du 4.12 minh hoa cho cach tiép cin nay.
B Vidu4.12: Sir dung thuoc tinh hdng static.

using System;
public class RightNow
{
// Binh nghia bo khdi tao static cho cac bién static
static RightNow()
{
System.DateTime dt = System.DateTime.Now;
Year = dt.Year;
Month = dt.Month;
Date = dt.Day;
Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
¥
// Bién thanh vién static
public static int Year;
public static int Month;
public static int Date;
public static int Hour;
public static int Minute;

public static int Second;

public class Tester

{

static void Main()
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{
Console.WriteLine("This year: {0}”,
RightNow.Year.ToString());
RightNow.Year = 2003;
Console.WriteLine("This year: {0}”,
RightNow.Year.ToString());
b

Két qua:
This year: 2002
This year: 2003

Poan chuong trinh trén hoat dong tdt, tuy nhién cho dén khi c6 mot ai do thay ddi gia tri cia
bién thanh vién nay. Nhu ta thay, bién thanh Year trén di dugc thay d6i dén 2003. Piéu nay
thuc sy khéng nhu mong mudn ciia chung ta.
Chung ta mudn danh du cac thudc tinh tinh nay khong duoc thay doi. Nhung khai bao hang
ciing khong duoc vi bién tinh khong dugc khoi tao cho dén khi phuong thirc khoi dyng static
dugc thi hanh. Do vay C# cung cip thém tir khéa readonly phuc vu chinh xac cho muc dich
trén. V&1 vi du trén ta c6 cach khai bao lai nhu sau:

public static readonly int Year;

public static readonly int Month;

public static readonly int Date;

public static readonly int Hour;

public static readonly int Minute;

public static readonly int Second;
Khi d6 ta phai bo 1énh gan bién thanh vién Year, vi néu khong s& bi bao 15i:

// RightNow.Year = 2003; // error
Chuong trinh sau khi bién dich va thyc hién nhu muc dich cua ching ta.
Cau hoi va tra loi
Cdu hoi I: C6 phai chung ta chi nén st dung 16p voi cac dir 1i€u thanh vién?
Trd [oi 1: Noi chung la chiing ta khong nén sir dung I6p chi véi dir liéu thanh vién. Y nghia
ciia mét 16p hay cua ldp trinh huéng doi twong la kha ndang déng gdi cdc chire ndng va div
liéu vao trong mot goi don.
Cdu héi 2: Co phai tat ca nhimg dir liéu thanh vién luon luén duoc khai béo 1a public dé bén

ngoai c6 thé truy cap chung?
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Tra loi 2: N6i chung la khéng. Do vin dé che dau dir liéu trong ldp trinh huéng doi twong,
xu hwong la dir liéu bén trong chi nén dung cho cac phwong thirc thanh vién. Tuy nhién, nhuw
chiing ta da biét khai niém thudc tinh cho phép cdc bién thanh vién dwoc truy cdp tir bén
ngoai thong qua hinh thirc nhw la phuong thirc.
Cdu hoi 3: C6 phai co rat nhiéu 16p duoc xay dung sin va t6i co thé tim chung & dau?
Tra 1o 3: Microsoft cung cdp rat nhiéu cdc 16p goi la cdc I6p co sé .NET. Nhitng 16p ndy
duge t6 chire bén trong cdc namespace. Chiing ta cé thé tim tai liéu vé cdc 16p nay trong thu
vién true tuyén ciia Microsoft. Va mét s6 16p thuong sir dung ciing dwoe trinh bay lan heot
trong cac vi du cua gido trinh nay.
Cdu hoi 4: Su khac nhau giita tham sé (parameter) va d6i muc (argument)?
Tra [oi 4: Tham s6 dwoc dinh nghia la nhitng thir dwoc truyén vao trong mot phwong thike.
Mot tham sé xudt hién véi dinh nghia cia phwong thire & dau phwong thire. Mot doi muc la
gid tri dwoc truyén vao phirong thire. Chiing ta truyén nhitng doi muc vao phirong thirc phil
hop véi nhitng tham sé da khai bdo ciia phirong thire.
Cdu hoi 5: Ching ta c6 thé tao phuong thirc bén ngoai cua 16p hay khong?
Tra loi 5: Mdc dit trong nhitng ngon ngit khdc, ching ta c¢é thé tao cdc phwong thirc bén
ngodi ciia 16p. Nhung trong C# thi khong, C# la hudng doi twong, do vy tdt ca cdc ma
nguon phai dwge dat bén trong mét I6p.
Cdu hoi 6: C6 phai nhitng phuong thirc va 16p trong C# hoat dong tuong tu nhu trong céac
ngon nglr khac nhu C++ hay Java?
Tra 101 6: Trong hau hét cdc phan thi ching twong tw nhw nhau. Tuy nhién, méi ngén ngir
ciing c6 nhitng khéc biét riéng. Mot vi du sw khdc nhau la C# khéng cho phép tham sé6 mdc
dinh bén trong mét phirong thirc. Trong ngén ngit C++ thi ching ta c¢é thé khai bdo cdc
tham s6 mdc dinh hic dinh nghia phwong thire va khi goi phirong thirc thi ¢é thé khéng can
truyén gid tri vao, phwong thirc sé ding gid tri mdc dinh. Trong C# thi khong dwoc phép. Noi
chung la con nhiéu sw khac nhau nita, nhung xin danh cho ban doc tu tim hiéu.
Cdu hoi 7: Phuong thic tinh c6 thé truy cdp duoc thanh vién nao va khong truy cép dugc
thanh vién nao trong mot 16p?
Tra loi 7: Phuong thirc tinh chi truy cdp dwoc cdc thanh vién tinh trong mot lop.
Cau hoi thém
Cau hoi 1: Sy khac nhau giita thanh vién dwoc khai bao la public va cac thanh vién khong
dwoc khai bao la public?
Cau hoi 2: T khoa nao dwoc sw dung trong viéc thyc thi thudc tinh cua lop?
Cdu héi 3: Nhitng kiéu dit liéu ndo dwoc tra vé tir phwong thirc?
Cdu héi 4: Sw khdc nhau giita truyén bién tham chiéu va truyén bién tham tri vao mét
phuong thirc?

Cdu héi 5: Lam sao truyén tham chiéu véi bién kiéu gid tri vao trong mét phirong thirc?
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Cdu hoi 6: Khi nao thi phwong thirc khoi dung dwoc goi?
Cdu hoi 7: Phuong thirc khoi dung tinh duoc goi khi nao?
Céu hoi 8: C6 thé truyén bién chua khéi tao vao mot ham duoc khong?
Cdu h6i 9: Sy khdc nhau gitta mét 16p va mét doi twong ciia 16p?
Cdu héi 10: Thanh vién nao trong mot 1op c6 thé duge truy cdp ma khéng phdi tao thé hién
cua lop?
Cdu héi 11: Lép ma ching ta xdy dung thudc kiéu dir liéu nao?
Cdu hoi 12: Tw khoa this dwoc dung lam gi trong mot lop?
Bai tip
Bai tdp 1: Xdy dung mot lop dwong tron luu gite ban kinh va tam cua dwong tron. Tao cac
phurong thirc d@é tinh chu vi, dién tich ciia dwong tron.
Bai tap 2: Thém thuoc tinh BanKinh vao lop dwoc tao ra tie bai tdp 1.
Bai tap 3: Tao ra mot lop lwu triv gia tri nguyén tén myNumber. Tao thuoc tinh cho thanh
vién nay. Khi sé dwoc luu trit thi nhdn cho 100. Va khi sé dwoc truy cdp thi chia cho 100.
Bai tdp 4: Chirong trinh sau ¢6 16i. Hay sira 16i ciia chwong trinh va bién dich chwong trinh.

Dong lénh nao gdy ra 16i?

using System;

using System.Console;

class VD1
{
public string first;
s
class Tester
{
public static void Main()
{
VD1 vd = new VDI1();
Write("Nhap vao mot chuoi: ”);
vd.first = ReadLine();
Write("Chuoi nhap vao: {03}”, vd.first);
s
s

Bai tdp 5: Chirong trinh sau ¢6 16i. Hay sira 16i ciia chwong trinh va bién dich chwong trinh.

Dong lénh nao gdy ra 16i?
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class Class1
{
public static void GetNumber(ref int x, ref int y)
{
X = 5;
y = 10;
b
public static void Main()
{
inta=0,b=0;
GetNumber(a, b);
System.Console.WriteLine(“a = {0} \nb = {1}", a, b);
b

Cdu hoi 6: Chuwong trinh sau ddy cé 16i. Hay sira 16i va cho biét lénh ndo phdt sinh 16i?

Class Tester

{
public static void Main()
{
Display();
b
public static void Display()
{
System.Console.WriteLine(“Hello!");
return 0;
b
b

Cdu hoi 7: Viét I6p gidi phwong trinh bédc hai. Lép ndy c¢é cdc thudc tinh a, b, ¢ va nghiém
x1, x2. Hay xdy dung theo huwéng doi twong I6p trén. Lép cho phép bén ngodi xem duwgc cdc

nghiém ciia phwong trinh va cho phép thiét ldp hay xem cdc gid tri a, b, c.
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KE THUA — DA HINH

e Dic bi¢t héa va tong quat hoa
e Su ké thira

Thue thi ké thira

Goi phwong thirc khéi dung cua 16p co

>

SO
. Goi phwong thirc cua lop co s
. Piéu khién truy xuit
e Da hinh
o Kiéu da hinh
. Phwong thirc da hinh
. Tiur khéa new va override
e Lop truru twong
®  Goc ciia tit ca cac 16p - 16p Object
e Boxing va Unboxing dir liéu
. Boxing thue hién ngdm dinh
. Unboxing phai thue hién twdng minh
®  Ciac l6p 16ng nhau
e  Cau hdéi & bai tap
Trong chuong trude da trinh bay cach tao ra nhiing kiéu dit liéu méi bang viéc xay
dung cac 16p ddi tuong. Tiép theo chuong niy s& dua ching ta di sdu vao mdi quan hé giira
nhitng d6i tuong trong thé gidi thuc va cach mo hinh héa nhimng quan hé trong xay dung

chuong trinh. Chuong 5 cling gidi thi¢u khai niém dac biét hoa (specialization) dugc cai dat

trong ngdn ngir C# thong qua su ké thira (inheritance).
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Khai niém da hinh (polymorphism) cling dugc trinh bay trong chuong 5, day la khai
niém quan trong trong lap trinh huéng ddi twong. Khai niém nay cho phép cic thé hién cua
16p ¢6 lién hé véi nhau c6 thé duoc xir Iy theo mot cach téng quat.

Cubi cung 14 phan trinh bay vé cac 16p c6 1ap (sealed class) khong duogc dit biét hoa,
hay cac 16p triru tugng st dung trong dic biét hoa. Lop ddi tuong Object 1a gde cia tat ca cac
16p ciing duoc thao luan ¢ phan cudi chuwong.

Ddc bi¢t héa va tong qudt héa

Lép va cac thé hién cua 16p tirc d6i twong tuy khong ton tai trong cing mot khdi, nhung
ching tdn tai trong mdt mang ludi sy phu thudc va quan hé 1an nhau. Vi du nhu con nguoi va
x4 hoi dong vat cung sdng trong mot thé gidi c6 quan hé loai véi nhau.

Quan h¢ 1a mdt (is-a) 1a mét sy ddac biét hoa. Khi chung ta noéi rz‘ing meo 1a mot loai dong
vat ¢ v, c6 nghia la chung ta da noi rz‘?lng meo 1a mot truong hop dac biét cua loai dong vat
c6 vi. N6 ¢6 tit ca cac dic tinh cua bat cu dong vat c6 va nao (nhu sinh ra con, c6 sira me va
co 16ng...). Tuy nhién, meo cé thém céac dac tinh riéng dugc xac dinh trong ho nha meéo ma
cac ho dong vat c6 va khac khong c6 duge. Cho cling 1a loai dong vat c6 vu, cho cling co tat
ca cac thudc tinh ctia dong vat c6 vu, va riéng no con c6 thém cac thudce tinh riéng xéc dinh
ho loai ché ma khac véi cac thudc tinh dac biét cua loai khac vi du nhu méo chéng han.

Quan hé dic biét hoa va tong quat hoa 1a hai mdi quan hé dbi ngdu va phan cap voi nhau.
Chung c6 quan h¢ ddi ngau vi dic biét duoc xem nhu 1a mit ngugc lai cla téng quat. Do do,
loai cho va méo la truong hop dac bi¢t cua dong vat cd va. Nguoc lai dong vat co va la
truong hop téng quat tir cac loai chd va méo.

M&bi quan hé 13 phan cdp béi vi chung ta tao ra mot cdy quan hé, trong do cac truong hop
dic biét 1a nhitng nhanh cta trudng hop tong quat. Trong cdy phan cip ndy néu di chuyén 1én
trén cung ta s& duoc truong hop tong quat hoa, va nguoc lai néu di chuyén xudng nguoc
nhanh thi ta duoc truong hop dic biét hoa. Ta c6 so d6 phan cAp minh hoa cho loai chd, méo

va dong vat c6 v nhu trén:

PONG
VAT
COVU

1

MEO CHO
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Twong tu, khi chiing ta néi rang ListBox va Button la nhitng Window, ta phai chi ra nhiing
ddc tinh va hanh vi ctia nhiitng Window c6 trong cd hai 16p trén. Hay noi cach khéac, Window
1a tdng quat héa chia xé nhimg thudc tinh ciia hai 16p ListBox va Button, trong khi d6 mdi

truong hop dac biét ListBox va Button s€ c6 riéng nhitng thudc tinh va hanh vi dac thu khac.

| Ngon ngit mé hinh héa théng nhit (UML)
UML ( Unified Modeling Language) 12 ngdén ngit chuan héa dé mé ta cho
mot hé thdng hodc thuong mai. Trong chuong nay st dung mét sé phan
ctia md hinh UML dé trinh bay cac biéu db quan hé giira cac 16p.
Trong UML, nhiing 16p duoc thé hién nhu cac khdi hop, tén cia 16p dugc
dit trén cung cta khdi hop, va cac phuong thic hay cac bién thanh vién
dugc dat bén trong hop.
Nhu trong hinh 5.1, m6 hinh quan hé téng quat hoa va dac biét hoa dugc
trinh bay qua UML, ghi cht rang mili tén di tir cac 10p dic biét hoa dén
16p tong quat hoa.

Window

1

Button List Box

Hinh 5.2: Quan hé giita thanh phan cira s6
Thong thudng luu v rang khi hai 16p chia xé chirc ning véi nhau, thi ching duogc trich ra
cac phan chung va dua vao 16p co so chia xé. Diéu nay hét stc ¢6 loi, vi nd cung cap kha

nang cao dé sur dung lai cdc ma ngudn chung va dé dang duy tri ma ngudn.

Window

i
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Hinh 5.3 Dén xudt tir Window
Gia su ching ta bt dau tao mot loat cac 16p dbi tuong theo hinh v€ 5.3 nhu bén trén. Sau
khi lam vi¢c v6i RadioButton, CheckBox, va CommandButton mot thoi gian ta nhan théy
chung chia xé nhiéu thudc tinh va hanh vi dic biét hon Window nhung lai kha téng quat cho
ca ba 16p nay. Nhu vay ta c6 thé chia cac thudc tinh va hanh vi thanh mot nhoém 16p co sé
riéng 14y tén 1 Button. Sau do ta sip xép lai cdu triic ké thira nhu hinh v& 5.4. Day 1a vi du vé

cach tong quat hoa duoc sir dung dé phat trién hudng ddi tuong.

Window

Eja

Button List Box

i

Check Box Command

f

Radio
Button

Hinh 5.4: Cdy quan hé I6p cira s6
Trong md hinh UML trén dugc vé lai quan hé gitra cac 16p. Trong do ca hai 16p Button va
ListBox diéu dan xuat tir 16p Window, trong d6 Button c6 trudng hop dic biét 1a CheckBox va
Command. Cudi ciing thi RadioButton dugc dan xut tir CheckBox. Chung ta ciing ¢ thé noi
rﬁng RadioButton la mdt CheckBox, va tiép tuc CheckBox la mdt Button, va cudi cung

Button la Window.

128
Ké Thtia - Ba Hinh



Ngon Ngii Lap Trinh C#

Su thiét ké trén khong phai 1a duy nhat hay cach tot nhat dé t6 chirc nhitng ddi twong,
nhung d6 1a khoi diém dé hiéu vé cach quan hé giira ddi twong véi cac ddi twong khac.
Sw ké thira

Trong ngdn ngt C#, quan hé dac biét hoa dugc thuc thi béng cach sur dung sw ké thira.
Pay khong phai 1a cach duy nhat dé thuc thi dic biét hoa, nhung no 1a cach chung nhét va tu
nhién nhét dé thyc thi quan hé nay.

Trong md hinh trudc, ta c6 thé ndi ListBox ké thira hay duoc dan xuét tir Window.
Window duoc xem nhu 13 16p co sd, va ListBox duoc xem nhu 1a 16p dan xuét. Nhu vay,
ListBox dan xudt tit ca cac thudc tinh va hanh vi tir 16p Window va thém nhitng phan dic biét
riéng dé x4c nhan ListBox.

Thuec thi ké thira

Trong ngdn ngit C# dé tao mot 16p dan xuat tir mot 16p ta thém dau hai chim vao sau tén
16p dan xuét va trude tén 16p co s6:

public class ListBox : Window

Poan 1énh trén khai bdo mot 16p moi tén la ListBox, 16p nay dugc dan xuét tir Window.
Ching ta co thé doc d4u hai chAm c6 thé duge doc nhu 13 “dan xudt tir.
L6p dan xuat s& ké thira tit ca cac thanh vién cua 16p co s&, bao gém tt ca cac phuong thirc
va bién thanh vién cua 16p co so. Lop dan xuét duoc tu do thuc thi cac phién ban ctia mdt
phuong thirc ciia 16p co so. Lop dan xuét ciing ¢ thé tao mot phuong thirc méi bang viéc
danh diu voi tir khoa new. Vi du 5.1 sau minh hoa viéc tao va sit dung céac 16p co s¢ va dan
xuat.

= Vidu 5.1: Sir dung I6p dén xudt.

using System;
public class Window
{
// Ham khdi dung |ay hai s6 nguyén chi
// dé&n vi tri clua clra s6 trén console
public Window( int top, int left)
{
this.top = top;
this.left = left;
b
// md phong vé clra sd
public void DrawWindow()

{
Console.WriteLine("Drawing Window at {0}, {1}", top, left);
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// C6 hai bién thanh vién private do doé
// hai bién nay sé khéng thay bén trong I&p
// dan xuét.
private int top;
private int left;
b
// ListBox dan xudt tor Window
public class ListBox: Window
{
// Khai dung cé tham s6
public ListBox(int top, int left,
string theContents) : base(top, left) // goi khdi dung cla I8p cd sé

mListBoxContents = theContents;
b
// Tao moét phién ban mdi cho phudng thifrc DrawWindow
// Vi trong 18p dan xudt mudn thay déi hanh vi thuc hién
// bén trong phuadng thic nay
public new void DrawWindow()
{
base.DrawWindow();
Console.WriteLine(" ListBox write: {0}", mListBoxContents);
b
// bi€n thanh vién private
private string mListBoxContents;
b
public class Tester
{
public static void Main()
{
// tao dGi tugng cho I8p cd sd
Window w = new Window(5, 10);
w.DrawWindow();
// tao d6i tugng cho 18p dan xuét
ListBox Ib = new ListBox( 20, 10, “Hello world!”);
Ib.DrawWindow();
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Keét qua:
Drawing Window at: 5, 10
Drawing Window at: 20, 10

ListBox write: Hello world!

Vi du 5.1 bét dau véi viéc khai bao mot 16p co s tén Window. Lop ndy thyc thi mot phuong
thirc khéi dung va mét phuong thirc don gian DrawWindow. Lp ¢6 hai bién thanh vién
private 1a top va left, hai bién nay do khai bao la private nén chi st dung bén trong cua lop
Window, cic 16p din xuat s& khong truy cap duoc. ta s& ban tiép vé vi du nay trong phan tiép
theo.
Goi phwong thirc khoi dung ciia lop co so
Trong vi du 5.1, mdt 16p méi tén 1a ListBox dugc dan Xuét tir 16p co s& Window, 16p
ListBox c6 mot phuong thirc khai dung 1iy ba tham sd. Trong phuong thirc khai dung cua 16p
dan xuat nay c6 goi phuong thirc khai dung cta 16p co sé. Cach goi dugce thue hién bang viéc
dit ddu hai chAm ngay sau phan khai bdo danh sich tham s6 va tham chiéu dén 16p co so
thong qua tir khoa base:
public ListBox(
int theTop,
int theleft,
string theContents):
base( theTop, thelLeft) // goi khdi tao I8p cc sd
Boi vi cac 16p khong duge ké thira cac phuong thire khoi dung cta 16p co so, do d6 16p dan
xuét phai thuc thi phuong thirc khéi dung riéng ctia nd. Va chi c6 thé str dung phuong thic
khéi dung cia 16p co s¢ thong qua viée goi tudng minh.
Mot diéu luu ¥ trong vi du 5.1 1a viéc 16p ListBox thuc thi mot phién ban méi ciia phuong
thirc DrawWindow():
public new void DrawWindow/()
Tir khoa new duoc sit dung & day dé chi ra rang nguoi 14p trinh dang tao ra mot phién ban
m&i cho phuong thic nay bén trong 16p dan xuit.
Néu 16p co sd c6 phuong thie khoi dung mic dinh, thi 16p dan xuét khong can bt budc phai
goi phuong thic khoi dung ctua 16p co sé mot cach tuong minh. Thay vao d6 phuong thuc
khéi dung mac dinh cta 16p co sé s€ dugc goi mot cach ngém dinh. Tuy nhién, néu 16p co so
khong c6 phuong thirc khoi dung mic dinh, thi tat ca cic 10p din xuét ctua nd phai goi
phuong thuc khéi dung ctia 16p co sé mdt cach tuong minh thong qua viéc st dung tir khoa
base.
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Y=\ Ghi chii: Ciing nhu thao luan trong chuong 4, néu chiing ta khong khai bao bat ctr phuong
thire khoi dung nao, thi trinh bién dich s€ tao riéng mot phuong thirc khoi dung cho ching
ta. Khi ma chung ta viét riéng cac phuong thirc khoi dung hay 1a st dung phuong thirc khoi
dung mic dinh do trinh bién dich cung cép hay khong thi phuong thic khdi dung mic dinh
khong ldy mot tham sé nao hét. Tuy nhién, Iuu ¥ rang khi ta tao bat cr phuong thire khoi
dung nao thi trinh bién dich s& khong cung cip phuong thirc khdi dung cho chiing ta.

Goi phwong thirc cua lop co so

Trong vi du 5.1, phuong thirc DrawWindow() cta 16p ListBox s& 1am 4n va thay thé
phuong thuc DrawWindow cua 16p co s& Window. Khi ching ta goi phuong thuc
DrawWindow cia mdt ddi twong cta 16p ListBox thi phuong thic ListBox.DrawWindow() s&
dugc thuc hién, khong phai phuong thirc Window.DrawWindow() cta 16p co s¢ Window. Tuy
nhién, ta c6 thé goi phuong thirc DrawWindow() ctia 16p co sé thong qua tir khoa base:

base.DrawWindow(); // goi phudng thirc cg sé
Tir khoa base chi dén 16p co s¢ cho ddi trgng hién hanh.
Diéu khién truy xudt

Kha nang hién hitu cia mot 16p va cac thanh vién cta n6 cé thé duoc han ché thong qua
viéc su dung céac bo sung truy cap: public, private, protected, internal, va protected
internal.

Nhu ching ta dd thay, public cho phép mot thanh vién ¢ thé duge truy cap boi mot
phuong thuc thanh vién ctia nhiing 16p khac. Trong khi do6 private chi cho phép cac phuong
thirc thanh vién trong 16p d6 truy xuét. Tir khoa protected thi mé rong thém kha ning cua
private cho phép truy xuét tir cdc 16p din xuét cua 16p d6. Internal mo rong kha ning cho
phép bt ctr phuong thirc cia 16p nao trong cung mot khéi két hop (assembly) ¢ thé truy xuét
dugc. Mot khéi két hop duoc hiéu nhu 1a mot khoi chia xé va ding lai trong CLR. Thong
thuong, khdi nay la tap hop cac tap tin vat Iy duoc luu trir trong mdt thu muc bao gf‘)m cac tap
tin tai nguyén, chuong trinh thuc thi theo ngén ngir IL.,...

Tur khoa internal protected di cung vdi nhau cho phép cac thanh vién cta cung mot

khéi assembly hoidc cac 16p din xuét cia né co thé truy cap. Chung ta c6 thé xem sy thiét ké
nay giéng nhu 1a internal hay protected.
Céc 16p ciing nhu nhitng thanh vién cua 16p co thé duoc thiét ké véi bat cir mire do truy xudt
nao. Mot 16p thuong c6 mirc d6 truy xuit mo rong hon cach thanh vién cia 16p, con cac
thanh vién thi muc d6 truy Xuét thuong cé nhiéu han ché. Do do, ta c6 thé dinh nghia mdt 16p
MyClass nhu sau:

public class MyClass

{

//...

protected int myValue;
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Nhu trén bién thanh vién myValue duoc khai bao truy xuét protected mic du ban than 16p
duogc khai bao 1a public. Mot 16p public 1a mot 16p san sang cho bat cir 16p nao khac mudn
tuong tac voi nd. Poi khi mot 16p duoc tao ra chi dé trg giup cho nhitng 16p khac trong mot
khdi assemply, khi d6 nhiing 16p nay nén dugc khai bao khoa internal hon 1a khoa public.

Da hinh

Co6 hai cach thirc kha manh dé thyuc hién viéc ké thira. Mot 13 sir dung lai ma ngudn, khi
chung ta tao ra 16p ListBox, chung ta c6 thé sir dung lai mot vai cac thanh phén trong 16p co
s& nhu Window.

Tuy nhién, cach st dung thtr hai chiing t6 dugc stic manh to 16n cua viéc ké thira do 1a
tinh da hinh (polymorphism). Theo tiéng Anh tir nay duoc két hop tir poly 1a nhiéu va morph
¢6 nghia 1 form (hinh thtrc). Do vay, da hinh duoc hiéu nhu 13 kha ning st dung nhiéu hinh
thire ctia mot kiéu ma khong can phai quan tdm dén ting chi tiét.

Khi mot téng dai dién thoai goi cho may dién thoai cua chung ta mot tin hi€u cé cude goi.
Tong dai khong quan tim dén dién thoai cta ta 13 loai nao. C6 thé ta dang dung mot dién
thoai cti dung motor dé rung chudng, hay 12 mdt dién thoai di¢n tir phat ra tiéng nhac sd.
Hoan toan cac thong tin vé& dién thoai cua ta khong c6 ¥ nghia gi voi tong dai, tong dai chi
biét mot kiéu co ban 1a dién thoai ma thoi va dién thoai nay s& biét cach bao chudng. Con viée
bao chudng nhu thé nao thi tong dai khong quan tim. Toém lai, tong dai chi can bao dién thoai
hay lam diéu gi d6 dé reng. Con phan con lai tirc 13 cach thirc reng 1a tuy thudc vao ting loai
dién thoai. DPay chinh Ia tinh da hinh.

Kiéu da hinh

Do mot ListBox 1a mdt Window va mot Button cling 1a mdt Window, ching ta mong
mudn sir dung ca hai kiéu dir liéu nay trong tinh hudng ca hai dwoc goi 1a Window. Vi du nhu
trong mot form giao dién trén MS Windows, form nay chira mot tip cac thé hién ctia Window.
Khi form dugc hién thi, n6 yéu cAu tt ca cac thé hién ctia Window tu thuc hién viéc to vé.
Trong truong hop ndy, form khong mudn biét thanh phan thé hién 13 loai nio nhu Button,
CheckBox,...,. Diéu quan trong 1a form kich hoat toan bd tap hop nay tu thuc hién viéc vé.
Hay néi ngan gon la form mudn ddi xir véi nhitng ddi twong Window nay mét cach da hinh.
Phuwong thirc da hinh

Dé tao mot phuong thirc hd tinh da hinh, chiing ta can phai khai bao khoa virtual trong
phuong thire cta 16p co s6. Vi dy, dé chi dinh rang phuong thitc DrawWindow() cua 16p
Window trong vi du 5.1 1a da hinh, don gian la ta thém tir khoa virtual vao khai bao nhu sau:

public virtual void DrawWindow()

Luc ndy thi cac 16p din xuit duoc tu do thuc thi cac cach xir riéng cua minh trong phién

ban méi cua phuong thirc DrawWindow(). Pé 1am duoc diéu nay chi can thém tir khoa
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override dé chong 1én phuong thirc 40 DrawWindow() ctia 16p co sd. Sau d6 thém cac doan
mé ngudn méi vao phuong thirc viét chong nay.
Trong vi du minh hoa 5.2 sau, 16p ListBox dan xudt tir 16p Window va thuc thi mgt phién ban
riéng cua phuong thirc DrawWindow():

public override void DrawWindow()

{

base.DrawWindow();
Console.WriteLine(“"Writing string to the listbox: {0}”, listBoxContents);

b
Tir khoa override bao véi trinh bién dich rang 16p nay thuc hién viéc phu quyét lai phuong
thirc DrawWindow() ciia 16p co so. Tuong ty nhu vdy ta ¢ thé thuc hién viéc phu quyét
phuong thirc nay trong mot 16p dan xuét khac nhu Button, 16p nay ciing dugc dan xuét tir
Window.
Trong phén than cia vi du 5.2, dau tién ta tao ra ba ddi tuong, dbi tugng tha nhét cua
Window, d6i tuong thir hai cua 16p ListBox va dbi twong cudi cing ctia 16p Button. Sau dé ta
thuc hién viéc goi phuong thirc DrawWindow() cho mdi ddi tuong sau:

Window win = new Window( 1, 2 );

ListBox Ib = new ListBox( 3, 4, “Stand alone list box");

Button b = new Button( 5, 6 );

win.DrawWindow();

Ib.DrawWindow();

b.DrawWindow();
Doan chwong trinh trén thyc hién cic cong viéc nhu yéu cau cia chiing ta, 1a timg dbi twong
thuc hién cong viéc t6 v& cuia nd. Tuy nhién, cho dén lac nay thi chua cé bat ctr su da hinh
nao duogc thyc thi. Moi chuyén van binh thuong cho dén khi ta mudn tao ra mot mang cac ddi
tuong Window, bdi vi ListBox ciing la mdt Window nén ta co thé tu do dat mot déi tuong
ListBox vao vi tri ctia mot dbi twong Window trong mang trén. Va twong tu ta ciing c6 thé dat
mot d6i twgng Button vao bat ¢ vi tri ndo trong mang cac dbi twong Window, vi mot Button
cling 1a mdt Window.

Window([] winArray = new Window[3];

winArray[0] = new Window( 1, 2 );

winArray[1] = new ListBox( 3, 4, “List box is array”);

winArray[2] = new Button( 5, 6 );
Chuyén gi xay ra khi chung ta goi phuong thitc DrawWindow() cho timg ddi tugng trong
mang winArray.

for(inti=0;i<3;i++)

{

winArray[i].DrawWindow();
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Trinh bién dich diéu biét ring c6 ba ddi twong Windows trong mang va phai thuc hién viéc
goi phuong thitc DrawWindow() cho céc ddi twong ndy. Néu ching ta khong danh dau
phuong thirc DrawWindow() trong 16p Window la virtual thi phuong thuc DrawWindow()
trong 16p Window s& dugc goi ba lan. Tuy nhién do chung ta da danh diu phuong thirc nay ao
& 16p co s va thuc thi viée phu quyét phuong thirc nay 6 cac 16p dan xuit.

Khi ta goi phuong thirc DrawWindow trong mang, trinh bién dich s€ do ra dugc chinh xéc
kiéu dit liéu nao duoc thuc thi trong mang khi d6 c6 ba kiéu s& duogc thuc thi 14 mot Window,
mot ListBox, va mdt Button. Va trinh bién dich s& goi chinh x4c phuong thirc cua timg dbi
tuong. Pay 1a diéu ¢t 18i va tinh hoa cia tinh chat da hinh. Poan chwong trinh hoan chinh
5.2 minh hoa cho su thyc thi tinh chat da hinh.

= Vidu 5.2: Sir dung phwong thirc do.

using System;
public class Window
{
public Window( int top, int left )
{
this.top = top;
this.left = left;
b
// phuang thic dugc khai bao ao
public virtual void DrawWindow()
{
Console.WriteLine( “"Window: drawing window at {0}, {1}", top, left );
b
// bién thanh vién cua Iép
protected int top;
protected int left;
b
public class ListBox : Window
{
// phuang thic khéi dung cé tham s
public ListBox( int top, int left, string contents ): base( top, left)
{
listBoxContents = contents;

b
// thuc hién viéc pha quyét phuong thifc DrawWindow
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public override void DrawWindow()

{

base.DrawWindow();

Console.WriteLine(™ Writing string to the listbox: {0}", listBoxContents);
b
// bién thanh vién cua ListBox

private string listBoxContents;

b

public class Button : Window

{
public Button( int top, int left) : base( top, left )
{
b

// phu quyét phudng thirc DrawWindow cua I8p ca s@
public override void DrawWindow()

{
Console.WriteLine(™ Drawing a button at {03}: {1}”, top, left);
b
b
public class Tester
{

static void Main()
{
Window win = new Window(1,2);
ListBox |Ib = new ListBox( 3, 4, * Stand alone list box");
Button b = new Button( 5, 6 );
win.DrawWindow();
Ib.DrawWindow();
b.DrawWindow();
Window([] winArray = new Window[3];
winArray[0] = new Window( 1, 2 );
winArray[1] = new ListBox( 3, 4, “List box is array”);
winArray[2] = new Button( 5, 6 );
for(inti=0;i<3;i++)
{

winArray[i].DrawWindow();

by

136
Ké Thtia - Ba Hinh



Ngon Ngii Lap Trinh C#

Két qua:

Window: drawing window at 1: 2

Window: drawing window at 3: 4

Writing string to the listbox: Stand alone list box
Drawing a button at 5: 6

Window: drawing Window at 1: 2

Window: drawing window at 3: 4

Writing string to the listbox: List box is array

Drawing a button at 5: 6

Luu ¥ trong sudt vi du nay, chung ta danh ddu mot phuong thirc phii quyét méi véi tir khoa
phi quyét override:

public override void DrawWindow()

Luc nay trinh bién dich biét cach st dung phuong thirc phu quyét khi gap dbi tuong mang
hinh thirc da hinh. Trinh bién dich chiu trach nhiém trong viéc phan ra kiéu di liéu that cua
dbi trong dé sau nay xu 1y. Do d6 phuong thirc ListBox.DrawWindow() s& dugc goi khi mot
ddi tuong Window tham chiéu dén mot dbi tugng that su 1a ListBox.

™ Ghi chi: Ching ta phai chi dinh rd rang véi tir khoa override khi khai bdo mot phuong
thirc phii quyét phuong thirc 4o cia 16p co so. Diéu nay d& 1am 1in v&i nguoi lap trinh C++
vi tir khoa nay trong C++ c6 thé bé qua ma trinh bién dich C++ van hiéu.

Tuwr khoa new va override

Trong ngdn ngit C#, nguoi 1ap trinh co thé quyét dinh phu quyét mot phuong thic 4o
bang cach khai bao tudng minh tir khoa override. Piéu nay gitp cho ta dua ra mot phién ban
m&i ctia chuong trinh va su thay ddi cta 16p co sé s& khong 1am anh huéng dén chuong trinh
viét trong cac 10p dan xuit. Viéc yéu cau str dung tir khoa override s& gitip ta ngin ngira van
dé nay.

Bay gio ta thir ban vé van dé ndy, gia sir 16p co sé Window ctia vi du trude duoc viét boi
mot cong ty A. Ciing gia st rang 16p ListBox va RadioButton duoc viét tir nhitng ngudi lap
trinh ctia cong ty B va ho dung 16p co s& Window mua dugc ctia cong ty A lam 16p co sé cho
hai 16p trén. Nguoi 1ap trinh trong coéng ty B khong c6 hodc co rit it sy kiém soat vé nhimng
thay d6i trong twong lai véi 16p Window do cong ty A phat trién.

Khi nhém 14p trinh cta cong ty B quyét dinh thém mot phuong thire Sort( ) vao 16p ListBox:
public class ListBox : Window

{
public virtual void Sort( ) {....}
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Viéc thém vao van binh thudng cho dén khi cong ty A, tac gia cta 16p co s Window, dua ra
phién ban tht hai cua 16p Window. Va trong phién ban mdi nay nhiing ngudi 1ép trinh cta
cong ty A da thém mot phuong thirc Sort( ) vao 16p co s Window:

public class Window

{

public virtual void Sort( ) {....}

b
Trong cac ngdn ngit lap trinh hudng ddi twong khac nhu C++, phuong thirc 40 mdi Sort()
trong 16p Window bay gid s& hanh dong giéng nhu 1d mét phuong thirc co so cho phuong
thirc 40 trong 16p ListBox. Trinh bién dich c6 thé goi phwong thirc Sort( ) trong 16p ListBox
khi ching ta c6 y dinh goi phuong thirc Sort( ) trong Window. Trong ngdn ngit Java, néu
phuong thirc Sort( ) trong Window c6 kiéu tra vé khac kiéu tra vé cia phuong thirc Sort( )
trong 16p ListBox thi s& dugc bao 16i 1a phuong thirc phu quyét khong hop 18.
Ngbn ngit C# ngin ngira su 1an 1on ndy, trong C# mot phuong thirc 4o thi duge xem nhur 1a
gdc ré cua sy phan phdi 40. Do vdy, mot khi C# tim thdy mot phuong thie khai bao 1 4o thi
n6 s& khong thuc hién bat cir viéc tim kiém nao trén cdy phan cép ké thira. Néu mot phuong
thirc 4o Sort( ) dugc trinh bay trong 16p Window, thi khi thuc hién hanh vi cua 16p Listbox
khong thay dbi.
Tuy nhién khi bién dich lai, thi trinh bién dich s€ dua ra mét canh bao giéng nhu sau:

..\classl.cs(54, 24): warning CS0114: ‘ListBox.Sort( )’ hides

inherited member *‘Window.Sort()’.

To make the current member override that implementation,

add the override keyword. Otherwise add the new keyword.
Dé loai bo canh bao nay, ngudi lap trinh phai chi 16 ¥ dinh ctia anh ta. Anh ta c6 thé danh dau
phuong thirc ListBox.Sort( ) voi tir khoa 1a new, va nd khong phai phu quyét ciia bat cir
phuong thirc 4o nao trong 16p Window:

public class ListBox : Window

{
public new virtual Sort( ) {....}

b
Viéc thuc hién khai bao trén s& loai bo duoc canh bao. Mic khac néu nguoi 1ap trinh mudn
phii quyét mot phuong thirc trong Window, thi anh ta can thiét phai dung tir khoa override
dé khai bao mot cach twong minh:

public class ListBox : Window

{
public override void Sort( ) {...}
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Lop troru twong

Mai 16p con cua 16p Window nén thuc thi mot phuong thic DrawWindow() cho riéng
minh. Tuy nhién diéu ndy khong thuc sy doi hoi phai thuc hién mét cach bét budc. Dé yéu
cau cac 16p con (16p dan xuét) phai thuc thi mot phuong thirc cua 16p co sd, chung ta phai
thiét ké mot phuong thirc mot cach triru tuong.

Mot phuong thire triru tugng khong co6 su thuc thi. Phuong thic nay chi don gian tao ra
mot t€n phuong thirc va ky hi¢u ctia phuong thirc, phuong thirc nay sé dugc thuc thi ¢ cac 16p
dan xuat.

Nhitng 16p triru twong duoc thiét 1ap nhu 13 co s cho nhitng 16p din xuét, nhung viée tao
cac thé hién hay cac dbi twong cho cac 16p triru twong dugce xem 1a khong hop 16. Mot khi
chung ta khai bdo mot phuong thire 13 triru twong, thi chung ta phai ngin cAm bat ¢ viée tao
thé hién cho 16p nay.

Do véy, néu chung ta thiét ké phuong thirc DrawWindow() nhu 13 triru tugng trong 16p
Window, chung ta c6 thé dan xut tir 16p nay, nhung ta khong thé tao bat cir dbi twong cho 16p
nay. Khi d6 mdi 16p dan xuit phai thuc thi phuong thic DrawWindow(). Néu 16p dan xuit
khong thue thi phuong thic triru twong cua 16p co so thi 16p dan xuat d6 ciing 1a 16p triru
tuong, va ta cling khong thé tao cac thé hién cua 16p nay dugc.

Phuong thire triru twong duge thiét 1ap bang cach thém tir khoa abstract vao dau cua phan
dinh nghia phuong thurc, cu phap thuc hién nhu sau:

abstract public void DrawWindow( );

Do phuong thirc khong can phan thuce thi, nén khong ¢6 déu ({}) ma chi c6 ddu chim phay (;)

sau phuong thirc. Nhu thé voi phuong thirc DrawWindow() duoc thiét ké 1a triru twong thi chi

can cau 1énh trén 1a du.

Néu mot hay nhiéu phuong thirc duoc khai béo 1a triru twong, thi phan dinh nghia 16p phai

duoc khai bao 1 abstract, v6i 16p Window ta c6 thé khai bao 1a 16p triru teong nhu sau:
abstract public void Window

Vi du 5.3 sau minh hoa viéc tao 16p Window triru twong va phuong thirc triru tuong

DrawWindow() cua 16p Window.

= Vidu 5.3: Sir dung phwong thire va I6p trivu twong.

using System;

abstract public class Window

{
// ham khdi dung ldy hai tham s6
public Window( int top, int left)

{
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by

this.top = top;
this.left = left;
b
// phuang thlrc triru tugng minh hoa viéc
// V& ra clra s
abstract public void DrawWindow();
// bi€n thanh vién protected
protected int top;
protected int left;

// 18p ListBox dan xuét tir I6p Window

public class ListBox : Window

{

by

// ham khai dung lay ba tham sG6
public ListBox( int top, int left, string contents) : base( top, left)
{
listBoxContents = contents;
b
// phu quyét phuang thic triu tugng DrawWindow()
public override void DrawWindow( )
{
Console.WriteLine(“"Writing string to the listbox: {0}”, listBoxContents);
b
// bién private cua I&p

private string listBoxContents;

// 18p Button dan xuét tU I6p Window

public class Button : Window

{

// ham khgi tao nhan hai tham s6

public Button( int top, int left) : base( top, left)
{

b

// thuc thi phugng thirc triru tugng

public override void DrawWindow()

{
Console.WriteLine("Drawing button at {03}, {1}\n”, top, left);
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b
public class Tester
{
static void Main()
{
Window[] winArray = new Window[3];
winArray[0] = new ListBox( 1, 2, “First List Box");
winArray[1] = new ListBox( 3, 4, “Second List Box");
winArray[2] = new Button( 5, 6);
for(inti=0; i <3 ; i++)
{
winArray[i].DrawWindow( );
b
b
b

Trong vi du 5.3, 16p Window dugc khai bao 1a 16p trou tugng va do vay nén chung ta khong
thé tao bat cir thé hién nao ciia 16p Window. Néu chung ta thay thé thanh vién dau tién cta
mang:

winArray[0] = new ListBox( 1, 2, “First List Box");
bang cau lénh sau:

winArray[0] = new Window( 1, 2);
Thi trinh bién dich s& bao mét 16i nhu sau:

Cannot create an instance of the abstract class or interface ‘Window’

Chung ta ¢6 thé tao dugc cac thé hién cia 10p ListBox va Button, boi vi hai 16p nay da phu

quyét phuong thire triru twong. Hay c6 thé néi hai 16p nay di duoc xac dinh (nguoc voi 16p

trou tugng).

% Han ché ciia I6p trivu twong

Mic du chung ta da thiét ké phuong thirc DrawWindow() nhu mét 16p triru twong dé hd
tro cho tat ca cac 16p dan xuét duge thuc thi riéng, nhung diéu nay c6 mot s6 han ché. Néu
chung ta din xuit mot 16p tir 16p ListBox nhu 16p DropDownlListBox, thi 16p nay khéng duoc
hd trg dé thuc thi phuong thirc DrawWindow( ) cho riéng né.

W™ Ghi chii: Khac v6i ngdn ngtt C++, trong C# phuong thirc Window.DrawWindow( ) khong
thé cung cip mot sy thuc thi, do d6 chiing ta s& khong thé 1ay duoc loi ich ciia phuong thirc
DrawWindow() binh thuong dung dé chia xé boi cac 16p dan xuat.

Cudi cung nhitng 16p triru tuong khong c6 su thuc thi can ban; chung thé hién y tudng vé mot

sy triru tugng, diéu nay thiét lap mot su giao udc cho tat ca cac 16p dan xuét. Noi cach khac
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cac 16p triru tugng mo ta mot phuong thire chung cua tit ca cac 16p duoc thuc thi mot cach
truu tugng.
Y tudng ciia 16p triru twong Window thé hién nhitng thudc tinh chung ciing véi nhitng hanh vi
clia tit ca cac Window, tham chi ngay ca khi ta khong c6 ¥ dinh tao thé hién cua chinh 16p
triru tuong Window.
Y nghia ctia mot 16p triru twong duge bao ham trong chinh tir “triru firong”. Lp ndy ding dé
thuc thi mdt “Window” truru tugng, va nd sé& duoc biéu 16 trong cac thé hién xac dinh cua
Windows, nhu 1a Button, ListBox, Frame,...
Céc 16p triru twong khong thé thyc thi duge, chi ¢é nhimng 16p xéac thuc tirc 1a nhitng 16p dan
Xut tir 16p trtru tuong nay méi cod thé thuc thi hay tao thé hién. Mot su thay ddi viée sir dung
triru tuong 1 dinh nghia mot giao dién (interface), phan nay s& duoc trinh bay trong Chuong
8 néi vé giao dién.
% Lop coé lap (sealed class)

Nguoc véi cac 16p triru tuong 14 cac 16p c6 1ap. Mot 16p triru twong duogc thiét ké cho cac

16p dan xuét va cung cip cac khudn miu cho cac 16p con theo sau. Trong khi mét 16p c6 1ap
thi khong cho phép cac 16p dan xuét tir n6. Dé khai bao mot 16p co lap ta dung tir khoa
sealed dit trude khai bao cua 16p khong cho phép dan xuat. Hau hét cac 16p thuong duoc
danh dau sealed nham ngin chin céc tai nan do sy ké thira gy ra.
Néu khai bao cua 16p Window trong vi du 5.3 duoc thay doi tir khoa abstract bang tir khoa
sealed (ciing co thé loai bo tir khoa trong khai bao ctia phuong thirc DrawWindow()). Chuong
trinh s& bi 13i khi bién dich. Néu ching ta ¢d thir bién dich chuong trinh thi s& nhan duoc 16i
tur trinh bién dich:

‘ListBox’ cannot inherit from sealed class ‘Window’

Pay chi 1a mot 18i trong sd nhitng 16i nhu ta khong thé tao mot phuong thic thanh vién
protected trong mot 16p khai bao 1a sealed.
Goc ciia tit cd cdc lop: Lép Object

T4t ca cac 10p cta ngdn ngir C# cua bét cir kiéu dit lidu nao thi cling dwoc dan xuit tir 16p
System.Object. Thu vi la bao gém ca cac kiéu dit liéu gia tri.

Mot 16p co s6 1a cha tryc tiép ctia mot 16p dan xuat. Lép dan xuét nay cling c6 thé lam co so
cho céac 16p dan xuét xa hon nita, viéc dan xuét nay s€ tao ra mot cay thura ké hay mot kién
trac phan cdp. Lop gde 1a 16p nam & trén cung cdy phan cap thira k&, con cac 10p dan xudt thi
nam bén dudi. Trong ngdn ngit C#, 16p gbc 1a 16p Object, 16p nay nam trén cing trong cay
phan cap cac 16p.

L&p Object cung cap mot s6 cac phuwong thire ding cho cac 16p dan xuét c6 thé thuc hién viéc
phu quyét. Nhitng phuong thirc ndy bao gdm Equals() kiém tra xem hai ddi twong c6 giéng
nhau hay khong. Phuong thirc GetType() tra vé kiéu ciia ddi twong. Va phuong thirc ToString
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() tra vé mot chudi thé hién 16p hién hanh. Sau déy 1a bang tom tit cac phuong thic cua 16p

Object.

Phwong thirc

Equal( )

Chirc nang

So sanh bang nhau gitta hai ddi tuong

GetHashCode( )

Cho phép nhiing ddi tuong cung cap riéng
nhiing ham bam cho st dung tép hop.

GetType( )
ToString( )

Finalize( )

Cung cap kiéu cua doi tuong
Cung cap chudi thé hién cua dbi tugng

Don dep cac tai nguyén

MemberwiseClone( ) Tao mdt ban sao tir ddi tuong.

Bdng 5.1: Tém tdt cac phieong thire ciia 16p Object.

Vi du 5.4 sau minh hoa vi¢c str dung phuong thirc ToString( ) thira ké tir 16p Object.

= Vidu 5.4: Thira ké tir Object.

using System;
public class SomeClass

{
public SomeClass( int val )
{
value = val;
b
// phu quyét phuaong thirc ToString cua I6p Object
public virtual string ToString()
{
return value.ToString();
b
// bién thanh vién private luu gia tri
private int value;
b
public class Tester
{

static void Main( )

{
inti =05;
Console.WriteLine("The value of i is: {0}", i.ToString());
SomecClass s = new SomeClass(7);
Console.WriteLine("The value of s is {0}", s.ToString());
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Console.WriteLine("The value of 5 is {0}"”,5.ToString());

Két qua:
The value of i is: 5
The value of s is 7

The value of 5 is 5

Trong tai li¢u cta 16p Object phuong thirc ToString() dugc khai bdo nhu sau:
public virtual string ToString();
Day la phuong thirc 40 public, phuwong thirc nay tra vé mot chudi va khong nhan tham sb. Tat
ca kiéu dit liéu duoc xay dung san, nhu kiéu int, dan xuét tir 16p Object nén né ciling co thé
thuc thi cac phuong thuc cta 16p Object.
L6p SomeClass trong vi du trén thyc hién viéc phi quyét phuong thirc ToString(), do d6
phuong thirc nay s& tra vé gia tri ¢6 nghia. Néu ching ta khong phu quyét phuong thic
ToString() trong 16p SomeClass, phuong thirc cta 16p co sé s& duoc thuc thi, va két qua xuit
ra s& c6 thay doi nhu sau:
The value of s is SomeClass
Nhu chung ta théy, hanh vi mac dinh da tra vé mot chudi chinh 1a tén cua 16p dang thé hién.
Céc 16p khong can phai khai bao twong minh viéc dan xuat tir 16p Object, viéc ké thira s&
duoc dua vao mot cach ngﬁm dinh. Nhu 16p SomeClass trén ta khong khai bao bt ctt dan
xuét ciia 16p nao nhung C# sé& ty dong dwa 16p Object thanh 16p dan xuat. Do d6 ta méi c6 thé
phit quyét phuwong thirc ToString() ciia 16p Object.
Boxing va Unboxing dir liéu
Boxing va unboxing 13 nhitng xtr 1y cho phép kiéu dit liéu gia tri (nhu int, long,...) duoc
dbi xtr nhu kiéu dir liéu tham chiéu (cac ddi twong). Mot gia tri duoc dua vao bén trong cta
dbi twong, duoc goi 1a Boxing. Truong hop nguoc lai, Unboxing s& chuyén tir d6i tuong ra
mot gid tri. X Iy ndy di cho phép chung ta goi phuong thirc ToString( ) trén kiéu di liéu int
trong vi du 5.4.
Boxing dwoc thuwe hién ngam dinh
Boxing la mét sy chuyén ddi ngﬁm dinh ctia mot kiéu dir liéu gia tri sang kiéu dit liéu
tham chiéu 1a ddi tuong. Boxing mot gia tri béng cach tao ra mot thé hién cua d6i tuong can
dung va sao chép gia tri trén vao dbi twong méi tao. Ta c6 hinh v& sau minh hoa qué trinh

Boxing m{t s0 nguyén.
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Stack Heap
i
123
inti=123;
1 boxed
[V}
123 p Int
123
object o=i;

Hinh 5.5: Boxing s6 nguyén.
Boxing dugc thuc hién ngém dinh khi ching ta dat mot kiéu gia tri vao mdt tham chiéu dang
cho doi va gia tri s& duge dua vao ddi twong mot cach ty dong ngdm dinh. Vi du, néu chung
ta gan mot kiéu du lidu co ban nhu kiéu nguyén int vao mot bién kiéu Object (diéu nay hoan
toan hop 1& vi kiéu int duoc din xudt tir 16p Object) thi gi4 tri nay s& dugc dua vao bién
Object, nhu minh hoa sau:
using System;

class Boxing

{
public static void Main()
{
inti =123;
Console.WriteLine("The object value = {0}", i);
b
b

Unboxing phdi dwoc thuc hién twong minh

Viéc dua mot gia tri vao mot ddi tuong duogc thuc hién mdt cach ngﬁm dinh. Va su thuc
hién nguoc lai, unboxing, tirc 1a dua tir mot ddi tuong ra mot gia tri phai dugc thuc hi¢n mot
cach tudng minh. Chung ta phai thiét 14p theo hai budc sau:
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O  Phai chic chin ring d6i tuong da boxing dung kiéu gia tri dua ra.

O Sao chép gia tri tir thé hién hay ddi twong vao bién kiéu gia tri.

Stack Heap
i
123
inti=123;
i boxed
0
123 pInt_|
123
object o=i;
k
123
int k = (int)o;

Hinh 5.6: Unboxing sau khi thuc hién Boxing.
Dé thyc hién unboxing thanh céng, thi d6i twong duoc unboxing phai dugc tham chiéu dén
mot déi tuong, va ddi tuong nay da dugc tao ra béng viéc boxing mdt gia tri cung véi kiéu
cua gia tri dugc dua ra. Boxing va Unboxing dugc minh hoa trong vi du 5.5.
¥ Vidu 5.5: Boxing va Unboxing.

using System;

public class UnboxingTest

{
public static void Main()
{
inti =123;
// Boxing

object o = i;

// Unboxing phai dugc tudng minh
int k = (int) o;
Console.WriteLine(“k: {03}", k);
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Vi du 5.5 tao mot $6 nguyén i va thyc hién boxing ngém dinh khi i dugc gan cho mot débi
tuong o. Sau d6 gia tri dugc unboxing mot cach tuong minh va gan dén mot bién nguyén int
méi, va cudi cung gia tri dugc hién thi.

Thong thuong, chiing ta s& bao boc cac hoat dong unboxing trong khdi try, s& duoc trinh bay
trong Chuong 13. Néu mot ddi twong duoc Unboxing 1 null hay 1 tham chiéu dén mot dbi
tuong co kiéu dir liéu khac, mot InvalidCastException s& duoc phat sinh.

Cic l6p long nhau

Céc 16p chira nhitng thanh vién, va nhitng thanh vién nay c6 thé 1a mot 16p khéac co kiéu
do nguoi dung dinh nghia (user-defined type). Do vdy, mot 16p Button c6 thé c6 mot thanh
vién cta kiéu Location, va kiéu Location nay chtra thanh vién cta kiéu dir liéu Point. Cudi
cling, Point co thé chira chira thanh vién cua kiéu int.

Cho dén lac nay, cac 16p duoc tao ra chi dé dung cho cac 16p bén ngoai, va chic ning cua
cac 16p d6 nhu 1a 16p tro giup (helper class). Chiing ta c6 thé dinh nghia mét 16p trg giup bén
trong cac 10p ngoai (outer class). Cac 16p dugc dinh nghia bén trong goi 1a cac 16p 1éng
(nested class), va 16p chtra dugc goi don gian 1a 16p ngoai.

Nhitng 16p 10ng bén trong co loi 1 c6 kha ning truy cip dén tat ca cac thanh vién cia 16p
ngoai. Mot phuong thirc cua 16p 16ng co thé truy cap dén bién thanh vién private cua 16p
ngoai.

Hon nita, 16p 10ng bén trong co6 thé an dbi véi tat ca cac 10p khac, 16p 16ng c6 thé 1a private
cho 16p ngoai.

Cudi cung, mot 16p lam 10ng bén trong 1a public va dugc truy cip bén trong pham vi cta 16p
ngoai. Néu mot 16p Outer 14 16p ngoai, va 16p Nested 13 16p public 16ng bén trong 16p Outer,
chung ta c6 thé tham chiéu dén 16p Tested nhu Outer.Nested, khi d6 16p bén ngoai hanh
dong it nhiéu gidng nhu mot namespace hay mot pham vi.

Y\Ghi chii: D6i véi ngudi 1ap trinh Java, 16p 16ng nhau trong C# thi gidng nhu nhing 16p
ndi static (static inner) trong Java. Khong c6 su tuong tng trong C# voi nhitng 16p nodi
nonstatic (nonstatic inner) trong Java.

Vi du 5.6 sau s& thém mot 16p 10ng vao 16p Fraction tén 13 FractionArtist. Chirc ning cta 16p
FractionArtis 1a v& mot phan sb ra man hinh. Trong vi du ndy, viéc vé& s& duoc thay thé bang
str dung ham WriteLine xuat ra man hinh console.

= Vidu 5.6: Sir dung 16p long nhau.

using System;

using System.Text;
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public class Fraction

{

public Fraction( int humerator, int denominator)
{
this.numerator = numerator;
this.denominator = denominator;

b
public override string ToString()

{
StringBuilder s = new StringBuilder();
s.AppendFormat(“{0}/{1}",numerator, denominator);
return s.ToString();

by

internal class FractionArtist

{

public void Draw( Fraction f)
{
Console.WriteLine("Drawing the numerator {0}”, f.numerator);

Console.WriteLine("Drawing the denominator {0}”, f.denominator);

b

// bién thanh vién private
private int nhumerator;
private int denominator;

by

public class Tester

{

static void Main()

{
Fraction f1 = new Fraction( 3, 4);
Console.WriteLine(“f1: {0}", f1.ToString());
Fraction.FractionArtist fa = new Fraction.FractionArtist();
fa.Draw( f1);

L&p Fraction trén n6i chung 1a khong co gi thay ddi ngoai trir viéc thém mot 16p 16ng bén
trong va lugc di mot sb phuong thirc khong thich hop trong vi du nay. Lop 16ng bén trong

148
Ké Thtia - Ba Hinh



Ngon Ngii Lap Trinh C#

FractionArtist chi cung cdp mot phuong thirc thanh vién duy nhat, phuong thirc Draw(). Diéu
tha vi trong phuong thitc Draw() truy cadp dir liéu thanh vién private la f.numerator va
f.denominator. Hai vién thanh vién private nay s& khong cho phép truy cip néu
FractionArtist khong phai 1a 16p 16ng bén trong cua 16p Fraction.
Luu ¥ 14 trong ham Main() khi khai bao mot thé hién cuia 16p 16ng bén trong, ching ta phai
xac nhan tén cua 16p bén ngoai, tuc 1a 16p Fraction:

Fraction.FractionArtist fa = new Fraction.FractionArtist();
Tham chi khi 16p FractionArtist 1a public, thi pham vi ctia 16p nay van nam bén trong cta 16p
Fraction.
Cau hoi va tra loi
Cdu hoi I: C6 can thiét phai chi dinh tir khoa override trong phuwong thitrc phu quyét cua 16p
dan xuét hay khong?
Trd 1oi 1: C6, chiing ta phdi khai bdo ré rang tir khéa override véi phwong thirc phii quyét
phirong thitc do (ctia I6p co ¢ ) bén trong 16p dan xudt.
Cdu héi 2: Lép triru tuong 13 thé nao? C6 thé tao ddi twong cho 16p triru twong hay khong?
Tra loi 2: Lop trueu twong khong co sw thuc thi, cac phuwong thirc cua no dwoc tao ra chi la
hinh thirc, tiec la chi co khai bao, do vay phdn dinh nghia bat budc phdai dwoc thuc hién o cac
16p dan xudt tir 16p trivu trong nay. Do chi la I6p trivu twong, khong c¢é sw thuce thi nén ching
ta khéng thé tao thé hién hay tao doi tiwong cho 16p trivu twong ndy.
Cdu héi 3: Co phai khi tao mot 16p thi phai ké thira tir mot 16p nao khong?
Trd loi 3: Khéng nhat thiét nhuw vdy, tuy nhién trong C# thi tdt cd cdc I6p dwoc tao diéu phai
dan xudt tir 16p Object. Cho dii chiing ¢6 dwoc khai bdo tuwong minh hay khéng. Do dé Object
la I6p géc ciia tat ca cdc 16p dwoc xdy dung trong CH#. Mot diéu thii vi la cdc kiéu dir liéu gid
tri nhuw kiéu nguyén, thuc, ky tw ciing dwoc dan xudt tir Object.
Cdu héi 4: Lép 16ng bén trong mot 16p 1a nhu thé nao?
Trd loi 4: Lop long bén trong mot 16p hay con goi la 16p néi dwoe khai bdo véi tir khéa
internal, chira bén trong pham vi ciia mét 1op. Lép néi cé thé truy cdp duwoc cdc thanh vién
private cua lop ma no chira bén trong
Cdu héi 5: C6 thé ké thira tir mot 16p co so duge viét trong ngdn ngit khac ngdn ngit C#?
Trd loi 5: Puwoe, mot trong nhitng ddc tinh ciia .NET la cdc 16p 6 thé ké thira tir cdc I6p
dwoc viét tir ngén ngit khdc. Do vdy, trong C# ta cé thé ké thira mét 16p dwoc viét tir ngon
ngit khdc ciia .NET. Va nhitng ngén ngit khéc ciing cé thé ké thiva tir cic I6p C# ma ta tao ra.
Cau hoi thém
Cdu hoi 1: Su dat biét hoa dwoc swr dung trong C# thong qua tinh gi?
Cdu hoi 2: Khdi niém da hinh la gi? Khi nao thi can sir dung tinh da hinh?
Cdu héi 3: Hay xdy dung cdy phdn cdp cdc I6p doi twong sau: Xe Toyota, Xe Dream,
Xe Spacy, Xe BMW, Xe Fiat, Xe DulLich, Xe May, Xe?
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Cdu hoi 4: Tiwr khoa new dwoc su dung lam gi trong cdc lop?
Cdu héi 5: Mét phwong thire do trong I0p co s6 ¢6 nhat thiét phdi dwoc phii quyét trong I6p
dan xudt hay khéng?
Cdu hi 6: Lép trivu twong c6 can thiét phdi xdy dung hay khong? Héy cho mét vi du vé mot
16p trivu tieong cho mét s6 16p.
Cdu héi 7: Lép ¢6 ldp la gi? C6 thé khai bdo protected cho cdc thanh vién cia né dwgc
khong?
Cdu hoi 8: Lép Object cung cdp nhitng phirong thirc ndo ma cdc Iop khdc thwong xuyén ké
thira dé sir dung.
Cdu h6i 9: Thé ndo la boxing va unboxing? Hay cho biét hai vi du vé qud trinh nay?
Bai tap
Bai tdp 1: Hay mé réng vi du trong chwong xdy dung thém cdc doi twong khdc ké thira 16p
Window nhuw: Label, TextBox, Scrollbar, toolbar, menu,...
Bdi tdp 2: Hay xdy dung cdc 16p doi twong trong cdu héi 3, thiét Idp cdc quan hé ké thira dua
trén cdy ké thira ma ban xdy dung. Méi doi twong chi can mét thue tinh la myNane dé cho
biét tén ciia né (nhw Xe_Toyota thi myName la “Toi la Toyota”...). Cdc ddi tiwong c6 phwong
thitc Who() cho biét gid tri myName ciia né. Hay thuc thi sw da hinh trén cdc l6p d6. Cudi
cung tao mot 16p Tester véi ham Main() dé tao mét mang cdc doi twong Xe, dwa ting doi
tieong cu thé vao mang doi twong Xe, sau dé cho Idp timg déi twong trong mang dé né tw gici
thiéu tén (bang cdach goi ham Who() ciia tirng déi tirong).
Bai tdp 3: Xdy dung cdc 16p déi twong hinh hoc nhw: diém, doan thang, dwong tron, hinh
chit nhdt, hinh vuéng, tam gidc, hinh binh hanh, hinh thoi. Moi 16p c6 cdc thuéc tinh riéng dé
xdc dinh dwoc hinh vé biéu dién cia né nhw doan thcfng thi ¢6 diém dau, diém cudi.... Méi
16p thue thi mét phwong thire Draw() phii quyét Draw() cia 10p co sé goc cua cdc hinh ma
né dan xudt. Hay xdy dung I6p co s ciia cdc 16p trén va thiee thi da hinh véi phirong thirc
Draw(). Sau dé tao 16p Tester ciing véi ham Main() dé thir nghiém da hinh giong nhw bai tdp
2 o trén.
Bai tdp 4: Chwong trinh sau ddy cé 16i. Hay sira 16i bién dich va chay chwong trinh. Cho biét

lénh nao gay ra l6i. Va nguyén nhdn gdy ra 16i?

using System;

abstract public class Animal

{
public Animal(string name)
{
this.name = name;
be
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by

// phuang thlrc triru tugng minh hoa viéc
// dua tén cua déi tugng

abstract public void Who();

// bién thanh vién protected

protected string name;

// 18p Dog dan xuét tir I6p Animal
public class Dog : Animal

{

by

// ham khdai dung |ay hai tham sé
public Dog(string name, string color) : base(name)
{
this.color = color;
b
// phu quyét phudng thic triru tugng Who()
public override void Who( )
{
Console.WriteLine("Gu gu! Toi la {0} co mau long {1}"”, name, color);
b
// bién private cua I&p

private string color;

public class Cat : Animal

{

by

// ham khdgi dung |ay hai tham s6
public Cat(string name, int weight) : base(name)
{
this.weight = weight;
b
// phu quyét phudng thic triru tugng Who()
public override void Who( )
{
Console.WriteLine(*Meo meo! Toi la {0} can nang {1}", name, weight);

b
// bién private cua I&p

private int weight;

public class Tester
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{
static void Main()
{
Animal[] Arr = new Animal[3];
Arr[0] = new Dog(“Lu Lu”, “*Vang”);
Arr[1] = new Cat(“*Mun”, 5);
Arr[2] = new Animal(“Noname”);
for(inti=0; i <3 ; i++)
{
Arr[i].Who();
b
b
b
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NAP CHONG TOAN TU

e Sir dung tir khoa operator

e Hb trg ngon ngir NET khac
e Sir dung toan tir

e Toan tir so sanh bang

e Toan tir chuyén doi

e Cau héi & bai tap

Hudng thiét ké ctia ngdn ngit C# 1a tit ca cac 16p do ngudi ding dinh nghia (user-
defined classes) c6 tat ca cac chiic ning cuia cac 16p duoc xy dung san. Vi du, gia sir chung
ta dinh nghia moét 16p dé thé hién mot phan sb6. Bé dam béao réng 16p nay co tat ca cac chirc
ning tuong tu nhu cac 16p duge xdy dung san, nghia 1a ching ta cho phép thuc hién cac phép
toan sd hoc trén cac thé hién cua phéan sb chung ta (nhu cac phép toan cong phan sd, nhan hai
phan sd,...) va chuyén d6i qua lai giita phan s6 va kiéu dir liéu xay dung sdn nhu kiéu nguyén
(int). Di nhién 1a ching ta c¢6 thé d& dang thuc hién cic toan tir bang cach goi mot phuong
thirc, twong ty nhu cau Iénh sau:

Fraction theSum = firstFraction.Add( secondFraction );
Mic du cach thyc hién nay khong sai nhung vé truc quan thi rat t¢ khong dugc ty nhién nhu
kiéu dit liéu duge xay dung san. Cach thyc hién sau s& t6t hon rat nhiéu néu ta thiét ké duoc:

Fraction theSum = firstFraction + secondFraction;

Céch thyc hién nay xem truc quan hon va gidng vai cach thyuc hién ciia cac 16p duge xdy
dung san, giong nhu khi thyc hién phép cong giita hai s6 nguyén int.
Trong chuong niy ching ta s& tim hiéu ky thuat thém cac toan tir chudn vao kiéu dir liéu do
nguoi dung dinh nghia. Va ching ta s& tim hiéu cac toan tir chuyén dbi dé chuyén ddi kiéu dir
lidu do nguoi ding dinh nghia mot cach tudng minh hay ngam dinh sang cac kiéu dir lidu
khac.

Suwr dung tw khoa operator

Trong ngdn ngit C#, cac toan tir 1a cac phuong thirc tinh, gia tri tra vé ctia nd thé hién két

qua cua mdt toan tir va nhirng tham s6 1a cac toan hang. Khi chung ta tao mot toan tir cho mot
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16p 1a ching ta da thyc viéc nap chong (overloaded) nhing toan tir d6, ciing gidng nhu 1a
chung ta c6 thé nap chong bat cir phuong thire thanh vién nao. Do d6, dé nap chdng toan tir
cong (+) chiing ta co thé viét nhu sau:

public static Fraction operator + ( Fraction |lhs, Fraction rhs)

Trong toan tir trén ta co sy qui wdc dit tén cua tham sb 13 Ihs va rhs. Tham s6 tén Ihs thay
thé cho “left hand side” tic 14 toan hang bén trai, tvong tu tham sd tén rhs thay thé cho “right
hand side” tirc 1a todn hang bén phai.

C phap ngdn ngit C# cho phép nap chong mot toan tir bang cach viét tir khoa operator
va theo sau 13 toan tir dugc nap chong. Tir khoa operator 13 mot bd sung phuong thirc
(method operator). Nhu vay, dé nap chong toan tir cong (+) chung ta c6 thé viét operator +.
Khi chung ta viét:

Fraction theSum = firstFraction + secondFraction;

Thi toan tr nap chéng + duoc thuc hién, vai firstFraction duoc truyén vao nhu 1a tham s6
dau tién, va secondFraction dugc truyén vao nhu 1 tham s6 thir hai. Khi trinh bién dich gap
biéu thirc:

firstFraction + secondFraction
thi trinh bién dich s& chuyén biéu thirc vao:

Fraction.operator+(firstFraction, secondFraction)

Két qua sau khi thuc hién 1a mot dbi tugng Fraction méi duoc tra vé, trong trudng hop
nay phép gan sé dugc thyc hién dé gan mot déi tuong Fraction cho theSum.

Y\ Ghi chi: D6i véi ngudi 1ap trinh C++, trong ngdn ngit C# khong thé tao duoc toan tir
nonstatic, va do vay nén toan tir nhi phan phai 13y hai toan hang.
H0 tro ngén ngiv .NET khdc

Ngbn ngit C# cung cap kha ning cho phép nap chong toan tir cho cac 16p ma chiing ta xay
dung, thdm chi diéu nay khong hodc dé cap rat it trong Common Language Specification
(CLS). Nhitng ngdn ngit .NET khac nhu VB.NET thi khong hd tro viéc nap chdng toan tir, va
mot diéu quan trong dé dam bao 13 16p ctia chung ta phai hd trg cac phuong thire thay thé cho
phép nhitng ngdn ngir khac c6 thé goi dé tao ra cac hiéu tmg tuong tu.

Do d6, néu chung ta nap chdng toan tir (+) thi chung ta nén cung cip mot phwong thirc
Add() ciing lam cung chirc ning 1 cong hai dbi twong. Nap chong toan tir co thé 1a mot ct
phap ngin gon, nhung né khong chi 13 dudng dan cho nhitng dbi trong cta ching ta thiét 1ap
mdt nhiém vu duoc dua ra.

Sur dung toan tir

Nap chong toan tir c6 thé lam cho md ngudn cua chung ta tryc quan va nhiing hanh dong

cta 16p ma chung ta xdy dung giéng nhu cac 16p duoc xay dyng sin. Tuy nhién, viéc nap

chdng toan tir ciing ¢6 thé 1am cho ma ngudn phtrc tap mot cach khé quan 1y néu chiing ta pha
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v cach thé hién thong thuong dé su dung nhiing toan tr. Han ché viéc st dung tuy ti€n cac
nap chdng toan tir bang nhiing cach sir dung méi va nhiing cach dic trung.

Vi dy, mic du ching ta c6 thé hip dan boi viée sir dung nap chong toan tir gia ting (++)
trong 16p Employee dé goi mot phuong thirc gia ting mirc lvong ciia nhan vién, didu nay c6
thé dem lai rat nhiéu nham 14n cho céc 16p client truy cép 16p Employee. Vi bén trong ctia 16p
con ¢6 thé ¢ nhiéu truong thudc tinh s6 khac, nhu sb tudi, nam 1am viéc,...ta khong thé danh
toan tir gia ting duy nhat cho thudc tinh lwvong dwoc. Cach tot nhét 1a sir dung nap chong toan
tir mot cach han ché, va chi sir dung khi nao nghia né rd rang va pht hop véi cac toan tir cia
cac 16p duge xay dung san.

Khi thuong thyc hién viée nap chdng toan tir so sanh bang (==) dé kiém tra hai d6i tuong
xem c¢6 bang nhau hay khéng. Ngon ngit C# nhin manh rang néu chung ta thuc hién nap
chdng toan tir bang, thi chung ta phai nap chong toan tir nghich véi toan tir bang 13 toan tir
khong bang (1=). Tuong tu, khi nap chdng toan tir nhé hon (<) thi ciing phai tao toan tir (>)
theo tirng cdp. Cling nhu todn tu (>=) di twong Uing voi toan tir (<=).

Theo sau 1a mot s luat duge ap dung dé thuc hién nap chéng toan tir:

O Dinh nghia nhiing toan tir trong kiéu dir liéu gia tri, kiéu do ngdn ngir xay dyung sén.

O Cung cip nhiing phuong thirc nap chdng toan tir chi bén trong cua 16p noi ma nhiing

phuong thirc dugc dinh nghia.

O Su dung tén va nhitng ki hiéu qui udc dugc mo ta trong Common Language Speci-
fication (CLS).

Str dung nap chong toan tir trong trudng hop két qua tra vé cta toan tir 1a that sy rd rang.

Vi duy, nhu thyc hién toan tir trir (-) gitta mot gia tri Time voi mdt gia tri Time khéac 1a mot
toan tir c6 ¥ nghia. Tuy nhién, néu chung ta thyc hién toan tir or hay toan tir and giita hai ddi
tuong Time thi két qua hoan toan khong ¢ nghia gi hét.

Nap chong toan tir ¢ tinh chat ddi xiémg. Vi du, néu ching ta nap chong toan tir bang
(==) thi ciing phai nap chdng toan tir khéng bang (1=). Do d6 khi thuc hién toan tir ¢6 tinh
chat ddi ximg thi phai thuc hién toan tir di xtmg lai nhu: < véi >, <= véi >=.

O Phai cung cép cac phuong thirc thay thé cho toan tir duoc nap chong. Pa s6 cac ngon
ngit diéu khong hd tro nap chong toan tir. Vi nguyén do nay nén chung ta phai thuc thi
cac phuong thirc thir hai cé cung chirc nang vdi cac todn tor. Common Language
Specification (CLS) doi hoi phai thuc hién phuong thirc thir hai twong ng.

Béng 6.1 sau trinh bay cac toan tir ciing v&i biéu tuong ciia toan tir va cac tén ciia phuong
thirc thay thé cac toan tir.

Biéu twong Tén phuong thirc thay thé  Tén toan tir
+ Add Toén tir cOng
- Subtract Toan tu tru

* Multiply Toan tir nhan
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/ Divide Toan tu chia

% Mod Toan tir chia lay du

A Xor Toan tir or loai trur

& BitwiseAnd Toan tor and nhi phan

| BitwiseOr Toén tr or nhi phan

&& And Toan tu and logic

[ Or Toan tir or logic

= Assign Toan tr gan

<< LeftShift Toan tir dich trai

>> RightShift Toan tu dich phai

== Equals To4n tir so sanh bing

> Compare Toan tir so sanh 16n hon

< Compare Toan tir so sanh nho hon

I= Compare Toén tir so sanh khong bang

>= Compare Toéan tr so sanh 16n hon hay
bang

<= Compare Toan tir so sanh nhé hon hay
bang

*= Multiply To4n tir nhan roi gan tro lai

-= Subtract Toan tir trir rdi gan tro lai

A= Xor Toén tir or loai trir rdi gan lai

<<= LeftShift Toan tir dich trai roi gan lai

%= Mod Toan tir chia du roi gan lai

+= Add Toan tir cong rdi gan lai

&= BitwiseAnd Toan tir and rdi gan lai

|= BitwiseOr Toén ti or roi gan lai

/= Divide Toén tt chia roi gan

-- Decrement Toan tur giam

++ Increment Toan tur tang

- Negate Toén tr pht dinh mot ngdi

+ Plus Toan tor cong mot ngoi

~ OnesComplement Toan tir bu

Bdng 6.1: Tém tat mt sé todan tir trong C#.

Todadn tur so sanh bang

Néu chiing ta nap chong toan tir bang (==), thi chiing ta ciing nén phu quyét phuong thirc 40

Equals() dugc cung cép bdi 16p object va chuyén lai cho toan tur bfmg thuc hién. Piéu nay cho

phép 16p ciia ching ta thé twong thich véi cac ngon ngit NET khac khong hd trg tinh nap
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chdng toan tir nhung hd tro nap chong phuong thirc. Nhing 16p FCL khong sir dung nap
chdng toan tir, nhung van mong doi 16p ciia chung ta thyc hién nhitng phuong thiic co ban
nay. Do d6 vi du 16p ArrayList mong mudn chiing ta thuc thi phuong thirc Equals().
Lop object thyc thi phuong thirc Equals() voi khai bao sau:

public override bool Equals( object 0 )
Bing cach phii quyét phuwong thirc nay, ching ta cho phép 1p Fraction hanh dong mot cach
da hinh vdi tat ca nhiing 16p khac. Bén trong than cua phuong thirc Equals() ching ta can
phai dam bao rang ching ta dang so sanh v&i mot Fraction khac, va néu nhu chung ta da thuc
thi mot todn tir so sanh bang thi ¢6 thé dinh nghia phwong thirc Equals() nhu sau:

pubic override bool Equals( object o)

{

if ( !(o is Fraction) )

{

return false;

b

return this == (Fraction) o;
be

Toén tir is dugc st dung dé kiém tra kiéu cta d6i tugng luc chay chwong trinh c¢6 tuong thich
v6i toan hang trong truong hop nay 1a Fraction. Do o 13 Fraction nén toan tir is sé tra vé true.
Todn tir chuyén doi
C# cho phép chuyén d6i tir kiéu int sang kiéu long mot cach ngdm dinh, va ciing cho phép
chung ta chuyén tir kiéu long sang kiéu int mot cach tudng minh. Viéc chuyén tir kiéu int sang
kiéu long dugc thuc hién ngém dinh boi vi hién nhién bat ky gia tri nao cuaint cling dugc
thich hop voi kich thudc cua kiéu long. Tuy nhién, diéu nguoc lai, tuc la chuyén tir kiéu long
sang kiéu int phai dugc thuc hién mot cach tuong minh (stir dung ép kiéu) bai vi ta c6 thé mat
thong tin khi gia trj ctia bién kiéu long vuot qua kich thudc cua int lwu trong b nhé:

int myInt = 5;

long mylLong;

myLong = mylInt; // ngam dinh

myInt = (int) myLong; // tuGng minh
Chiing ta mudn thuc hién viéc chuyén d6i nay véi 16p Fraction. Khi dua ra mot sd nguyén,
chung ta c6 thé hd tro ngdm dinh dé chuyén dbi thanh mot phan sb boi vi bat ky gia tri
nguyén nao ta ciing c6 thé chuyén thanh gia tri phan sd voi mau sb 13 1 nhu (24 == 24/1).
Khi dua ra mét phan s, chiing ta mudn cung cip mét su chuyén doi tudng minh trd lai mot
s6 nguyén, diéu nay co thé hiéu 1a mot sé thong tin s& bi méat. Do d6, khi ching ta chuyén

phan sb 9/4 thanh gia tri nguyén la 2.
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Tir ngit ngam dinh (implicit) dugc sir dung khi mot chuyén d6i dam thanh cong ma khong

mat bat clr thong tin nao cta dir liéu nguyén thuy. Truong hop nguoc lai, twong minh

(explicit) khong dam bao bao toan dit liéu sau khi chuyén d6i do do viéc nay s& duoc thuc

hién mdt cach cong khai.

Vi duy 6.1 s& trinh bay dudi ¢y minh hoa cach thirc ma chiing ta c6 thé thyc thi chuyén doi

tuong minh va ngém dinh, va thyc thi mdt vai céc todn tir cua lop Fraction. Trong vi du nay

chung ta st dung ham Console.WriteLine() dé xuét thong di¢p ra man hinh minh hoa khi

phuong thirc duge thi hanh. Tuy nhién cach tot nhét 14 chung ta sir dung trinh bebug dé theo

ddi tirng budce thyce thi cac 1énh hay nhdy vao tung phuong thuc dugc goi.
¥ Vidu 6.1: Dinh nghia cdc chuyén déi va todn tir cho 16p Fraction.

using System;

public class Fraction

{

public Fraction(int numerator,int denominator)

{
Console.WriteLine("In Fraction Constructor( int, int) ");
this.numerator = numerator;
this.denominator = denominator;

b

public Fraction(int wholeNumber)

{
Console.WriLine("In Fraction Constructor( int )");
numerator = wholeNumber;
denominator = 1;

b

public static implicit operator Fraction( int thelnt )

{
Console.WriteLine(" In implicit conversion to Fraction");
return new Fraction( thelnt );

by

public static explicit operator int( Fraction theFraction )

{

Console.WriteLine("In explicit conversion to int");

return theFraction.numerator / theFraction.denominator;

by

public static bool operator == ( Fraction lhs, Fraction rhs)

{
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Console.WriteLine("In operator ==");

if ( Ihs.numerator == rhs.numerator &&
lhs.denominator == rhs.denominator )
{

return true;

b

// thuc hién khi hai phan s6 khéng bang nhau
return false;
b
public static bool operator !'= ( Fraction lhs, Fraction rhs)
{
Console.WriteLine("In operator !=");
return !( lhs == rhs);
b
public override bool Equals( object o)
{
Console.WriteLine("In method Equals");
if ( !(o is Fraction ))
{
return false;
b
return this == ( Fraction ) o;
b
public static Fraction operator+( Fraction lhs, Fraction rhs )
{
Console.WriteLine("In operator +");
if (Ihs.denominator == rhs.denominator )
{
return new Fraction( lhs.numerator + rhs.numerator, Ihs.denominator );
b
//thuc hién khi hai mau s6 khéng b&ng nhau
int firstProduct = lhs.numerator * rhs.denominator;
int secondProduct = rhs.numerator * lhs.denominator;
return new Fraction( firstProduct + secondProduct,
Ihs.denominator * rhs.denominator);
b
public override string ToString()

{
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string s = numerator.ToString() + "/" + denominator.ToString();
return s;

b

//bién thanh vién luu t&r s6 va mau s8

private int nhumerator;

private int denominator;

b
public class Tester
{
static void Main()
{
Fraction f1 = new Fraction( 3, 4);
Console.WriteLine("f1:{0}",f1.ToString());
Fraction f2 = new Fraction( 2, 4);
Console.WriteLine("f2:{0}",f2.ToString());
Fraction f3 = f1 + f2;
Console.WriteLine("f1 + f2 = f3:{0}",f3.ToString());
Fraction f4 = f3 + 5;
Console.WriteLine("f4 = f3 + 5:{0}",f4.ToString());
Fraction f5 = new Fraction( 2, 4);
if( f5 ==1f2)
{
Console.WriteLine("f5:{0}==f2:{1}",
f5.ToString(), f2.ToString());
b
b
b

Lép Fraction bt dau voi hai ham khoi dung: mdt ham léy mot tir s6 va mau s, con ham kia
liy chi ldy mot s6 lam tir s5. Tiép sau hai bo khoi dung 1a hai toan tir chuyén doi. Toén tir
chuyén d6i dau tién chuyén mot s nguyén sang mot phan sb:

public static implicit operator Fraction( int thelnt )

{

return new Fraction( thelnt);
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Su chuyén ddi nay dugc thuc hién mot cach ngam dinh boi vi bat cir sb nguyén nao ciing c6
thé duoc chuyén thanh mot phan s bang cach thiét 1ap tir s bang gia tri sé nguyén va mau s6
c6 gid tri 1a 1. Viéc thyuc hién nay c6 thé giao lai cho phuong thirc khoi dung 1ay mot tham s6.
Toan tir chuyén ddi thtr hai duoc thuc hién mét cach tuong minh, chuyén tor mét Fraction ra
mot s6 nguyén:

public static explicit operator int( Fraction theFraction )

{

return theFraction.numerator / theFraction.denominator;

be
Boi vi trong vi du nay sir dung phép chia nguyén, phép chia niy s& cit bo phan phén chi liy
phan nguyén. Do vay néu phan sb c¢6 gia tri 1a 16/15 thi két qua sd nguyén tra vé la 1. Mot s6
cac phép chuyén ddi tot hon bang cach st dung lam tron sb.
Tiép theo sau 14 toan tir so sanh bang (==) va toan tir so sanh khong bang (!=). Chung ta nén
nh¢ rang khi thuc thi toan tir so sanh bang thi cling phai thyc thi toan tir so sanh khong bang.
Chung ta d4 dinh nghia gia tri bang nhau giita hai Fraction khi tir s6 bang tir s6 va mau sb
bang mau sd. Vi dy, nhu hai phan sb 3/4 va 6/8 thi khéng duoc so sanh 1a bang nhau. Mot
14n nita, mot sy thue thi tot hon la tbi gian tu s6 va mau sb khi d6 6/8 s& don gian thanh 3/4
va khi d6 so sanh hai phan sb s& bang nhau.
Trong 16p nay chiing ta ciing thyc thi pht quyét phwong thirc Equals() cua 16p object, do d6
dédi tuong Fraction cta chung ta co thé duoc ddi xur mot cach da hinh voi bat ctr dbi tuong
khac. Trong phan thyc thi ciia phuong thirc chung ta iy thac viéc so sanh lai cho toan tir so
sanh bang cach goi toan tir (==).
Lép Fraction co thé thuc thi hét tit ca cac toan tir s6 hoc nhu cong, trir, nhan, chia. Tuy nhién,
trong pham vi nho hep cua minh hoa ching ta chi thyc thi toan tir cng, va tham chi phép
cong ¢ day dugc thyc hién don gian nhéat. Chting ta thtr nhin lai, néu hai miu sb bﬁng nhau thi
ta cong tir s

public static Fraction operator + ( Fraction lhs, Fraction rhs)

{
if ( Ihs.denominator == rhs.denominator)
{
return new Fraction( Ihs.numerator + rhs.numerator, Ihs.denominator);
b
b

Néu méu s6 khong cling nhau, thi ching ta thyc hién nhan chéo:
int firstProduct = lhs.numerator * rhs.denominator;
int secondProduct = rhs.numerator * lhs.denominator;
return new Fraction( firstProduct + secondProduct, Ihs.denominator *
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rhs.denominator);
Cubi cung 13 sy phu quyét phuong thire ToString() cta 16p object, phuong thirc méi nay thuc
hién viét xuat ra noi dung ctia phan sb dudi dang : tir s6 / mau so:
public override string ToString()
{
string s = numerator.ToString() + “/” + denominator.ToString();
return s;
b
Chung ta tao mdt chudi méi bang cach goi phuong thirc ToString() ctia numerator. Do
numerator 1a mot dbi tugng, nén trinh bién dich sé€ ngém dinh thyc hién boxing ) nguyén
numerator va sau do goi phuong thirc ToString(), tra vé mot chudi thé hién gia tri cla $6
nguyén numerator. Sau d6 ta nbi chudi véi “/” va cudi cling 1a chudi thé hién gia tri ctia mau
50.
V6i 16p Fraction di tao ra, ching ta thyc hién kiém tra 16p nay. Pau tién chung ta tao ra hai
phan sb 3/4, va 2/4:
Fraction f1 = new Fraction( 3, 4);
Console.WriteLine("f1:{0}",f1.ToString());

Fraction f2 = new Fraction( 2, 4);
Console.WriteLine("f2:{0}",f2.ToString());
Két qua thyc hién cac 1¢nh trén nhu sau:
In Fraction Constructor(int, int)
fi: 3/4
In Fraction Constructor(int, int)
f2: 2/4
Do trong phuong phirc khoi dung ctia 16p Fraction chung ta c6 goi ham WriteLine() dé xuét
ra thong tin bo khoi dung nén khi tao ddi tuong (new) thi ciing cac thong tin nay s& dugc hién
thi.
Dong tiép theo trong ham Main() s& goi toan tir cong, day la phuong thire tinh. Myc dich cta
toan tir nay I cong hai phan s6 va tra vé mot phan s6 méi 14 tong ciia hai phan s6 dua vao:
Fraction f3 = f1 + f2;
Console.WriteLine(“f1 + f2 = f3: {0}", f3.ToString());
Hai ciu 1énh trén s& cho ra két qua nhu sau:
In operator +
In Fraction Constructor( int, int)
fl +f2=1f3:5/4
Toan tir + duoc goi trude sau d6 dén phuong thirc khdi dung cia dbi twong £3. Phuong thirc
khoi dyng nay Iy hai tham s nguyén dé tao tir s va mau sb ctia phan s6 méi f3.
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Hai cau lénh tiép theo cong mot gia tri nguyén vao phan sb 3 va gan két qua méi vé cho phan
s6 moi f4:

Fraction f4 = f3 + 5;

Console.WriteLine(“f3 + 5 = f4: {0}", f4.ToString());
Két qua dugc trinh bay theo thir ti sau:

In implicit conversion to Fraction

In Fraction Construction(int)

In operator+

In Fraction Constructor(int, int)

f3 + 5 ="f4: 25/4
Y™ Ghi chii: ring toan tir chuyén dbi ngdm dinh duoc goi khi chuyén 5 thanh mot phan sb.
Phan s6 duoc tao ra tir toan tir chuyén d6i ngam dinh nay goi phuong thirc khoi dung mot
tham sb dé tao phan sé méi 5/1. Phan sb méi nay s& dugc chuyén thanh toan hang trong phép
cong v6i phan s6 £3 va két qua tra vé 1a phan sb f4 13 tong cuia hai phan s trén.
Thir nghiém cudi cung 14 tao mot phan sé maéi f5, rdi sau d6 goi toan tir nap chong so sanh
bang dé kiém tra xem hai phan sb c6 bang nhau hay khong.
Cau hoi va tra loi
Cdu héi 1: C6 phai khi xay dung cac 16p chung ta chi cin dung nap chdng toan tir véi cac
chtrc nang tinh toan ?
Tra loi 1: Dung la nhu vay, viéc thuc hién nap chéng todn tir rat tw nhién va truc quan. Tuy
nhién mét so ngén ngiv NET nhw VB.NET khong hé tro viéc nap chong todn tir nén, tot nhat
néu muén cho 16p trong C# ciia chiing ta cé thé dwoc goi tir ngén ngir khdc khéng hé tro nap
chong todn tir thi nén xdy dung cdc phwong thirc twong dirong d@é thue hién cing chirc ning
nhw: Add, Sub, Mul,..
Cdu héi 2: Nhitng diéu luu ¥ ndo khi str dung nap chong toan tir trong mot 16p?
Trd loi 2: N6i chung 1 khi ndo thét can thiét va it gdy ra s nham lan. Vi du nhw ta xdy dung
I6p Employee c¢6 nhiéu thudc tinh sé6 nhw lirong, thdm nién, tuéi... Ching ta muon xdy dung
todn tir ++ cho lwong nhung cé thé lam nham lan véi viéc ting sé nam cong tac, hay ting
tuéi. Do vdy viéc sir dung nap chong todn tir ciing phdi cdn nhdc tranh gdy nham lan. Tot
nhdt la sir dung trong I6p ¢6 it thudc tinh s6...
Cdu héi 3: Khi xay dung toan tir so sanh thi ¢6 phai chi cAn ding toan tir so sanh bang?
Trd loi 3: Pung la néu can ding todn tir so sanh ndo thi chiing ta cé thé chi tao ra duy nhdt
todn tir so sanh dé ma théi. Tuy nhién, tot hon la ching ta ciing nén xdy dung thém todn tir so
sanh khac nhw: so sanh khac, so sanh nho hon, so sanh lon hon...Viéc nay sé lam cho lop cua

chung ta hoan thién hon.

Cau hoi thém
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Cdu héi 1: Khi nao sir dung todn tir chuyén dsi? Thé ndo la chuyén doi twong minh va
chuyén doi ngam dinh?
Cdu hoi 2: Cé thé tao ra ky hién todn tir riéng ciia ta va thuc thi nap chong todn tir dé hay
khong?
Cdu hoi 3: Co bao nhiéu toan tir ma .NET quy dinh? Ky hiéu cua tung toan tur?
Bai tip
Bai tdp 1: Hay tiép tuc phat trién 16p Fraction trong vi du ciia chirong bang cdch thém cdc
toan tir khac nhw trir, nhan, chia, so sanh...
Bai tdp 2: Xdy dung I6p diém trong khéng gian hai chiéu, véi cdc todn tir céng, trir, nhdn,
chia.
Bai tdp 3: Twong tw nhw bai tdp 2 nhung diém nam trong khéng gian 3 chiéu.
Bai tdp 4: Xay dung 16p s6 phiic (s6 do) véi cdc phép todn cdng, triv, nhan, chia.
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CAU TRUC

e Dinh nghia mot cau tric

e Tao ciu tric
e Ciu triic 12 mdt kiéu gia tri
e Goi b¢ khéi dung mic dinh
e Tao cAu triic khong goi new

e Chu héi & bai tap

Céu truc 1a kiéu dir liéu don gian do nguoi dung dinh nghia, kich thudc nho dung dé thay thé
cho 16p. Nhiing ciu triic thi twong ty nhu 16p ciing chita cic phwong thirc, nhimng thudc tinh,
cac trudng, cac toan tir, cac kiéu dir liéu 10ng bén trong va bd chi muc (indexer).
C6 mdt sb sy khac nhau quan trong giita nhitng 16p va céu trac. Vi du, cu trac thi khong hd
trg ké thira va bo huy giéng nhu kiéu 16p. Mot didu quan trong nhét 14 trong khi 16p 1a kiéu
dir liéu tham chiéu, thi cu tric 1a kiéu dir liéu gia tri (Chuong 3 da thao luan vé kiéu dir liéu
tham chiéu va kiéu dir liéu gia tri). Do d6 cu trac thudng dung dé thé hién cac dbi tuong
khong doi hoi mot ngit nghia tham chiéu, hay mot 16p nho ma khi dat vao trong stack thi c6
lgi hon 1a dat trong bd nhd heap.
Mot su nhan xét dugc rut ra 1a chung ta chi nén st dung nhiing ciu tric chi voi nhitng kiéu
dir liéu nho, va nhimng hanh vi hay thudc tinh ctia n6 giéng nhu cac kiéu dir lidu dugc xay
dung san.
Céu tric ¢ hiéu qua khi chiing ta sir dung ching trong mang by nhé (Chuong 9). Tuy nhién,
cdu trac s& kém hiéu qua khi ching ta sir dung dang tap hop (collections). Tap hop duoc xay
dung hudng toi cac kiéu dit liéu tham chiéu.
Trong chuong nay ching ta s& tim hiéu cac dinh nghia va lam viéc véi kiéu ciu triic va cach
su dung bd khoi dung dé khoi tao nhiing gia tri ciia cAu truc.
Dinh nghia mgt céu tric
Ct phéap dé khai bao mdt cdu tric ciing twong tu nhu cach khai bao mot 16p:

[thudc tinh] [bd sung truy cip] struct <tén ciu tric> [: danh sach giao dién]

{

[thanh vién cua cdu truc]
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Vi du 7.1 sau minh hoa cach tao mét ciu trac. Kiéu Location thé hién mot diém trong
khong gian hai chiéu. Luu ¥ rang cdu tric Location nay dugc khai béao chinh xac nhu khi thuc
hién khai bao voi mot 16p, ngoai trir viée sir dung tir khoa struct. Ngoai ra cling luu y ring
ham khoi dung ciia Location ldy hai s nguyén va gan nhing gié tri ciia ching cho cac bién
thanh vién, x va y. Toa d§ x va y cua Location dugc khai bao nhu 1a thudc tinh.

Y Vidu 7.1 Tao mét cdu triic.

using System;

public struct Location

{
public Location( int xCoordinate, int yCoordinate)
{
xVal = xCoordinate;
yVal = yCoordinate;
b
public int x
{
get
{
return xVal;
b
set
{
xVal = value;
b
b
public int y
{
get
{
return yVal;
b
set
{
yVal = value;
b
b
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public override string ToString()
{
return (String.Format(“{03}, {1}”, xVal, yVal));
b
// thuoc tinh private luu toa do x, y
private int xVal;

private int yVal;

b
public class Tester
{
public void myFunc( Location loc)
{
loc.x = 50;
loc.y = 100;
Console.WriteLine(“Loc1 location: {0}”, loc);
b
static void Main()
{
Location locl = new Location( 200, 300);
Console.WriteLine(“Locl location: {0}", locl);
Tester t = new Tester();
t.myFunc( locl );
Console.WriteLine(“Locl location: {0}", locl);
b
b

Khong giéng nhu nhing 16p, cu truc khong hd tro viée thira ké. Ching dugc thira ké ngdm
dinh tir 16p object (twong ty nhu tit ca cac kiéu dir liéu trong C#, bao gdm cac kiéu dit liéu
xdy dung sin) nhung khong thé ké thira tir cac 16p khac hay céu trac khac. Cu trac ciing
dugc ngdm dinh 13 sealed, diéu nay c6 y nghia 1a khong c6 16p nido hay bét cir cau tric nao
c6 thé dan xudt tir no. Tuy nhién, ciing giéng nhu cac 10p, cau trac ¢ thé thyc thi nhiéu giao
dién. Sau day 1a mot s6 su khac nhau nita 1a:
=  Khong c¢6 bd huy va bd khéi tao méc dinh tuy chon: Nhitng ciu truc khong c6 bd huy va
ciing khong c6 bo khoi tao mic dinh khong tham sb tily chon. Néu chung ta khong cung
cép bat ctr bd khoi tao nao thi ciu trac s& duge cung cép mot bd khdi tao mac dinh, khi do
gia tri 0 s€ dugc thiét 1ap cho tat ca cac dit liu thanh vién hay nhiing gi4 tri mac dinh
twong tng cho timg kiéu dir liéu (bang 4.2). Néu ching ta cung cip bat cir bo khoi dung
nao thi ching ta phai khoi tao tat ca cac trudng trong cau tric.
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= Khéng cho phép khdi tao: ching ta khong thé khdi tao cac truong thé hién (instance

fields) trong cdu triic, do d6 doan mi ngudn sau s& khdng hop 1é:

private int xVal = 20;
private int yVal = 50;

mic du diéu nay thyc hién tot di voi 16p.
Céhu trac duogc thiét ké hudéng té1 don gidn va gon nhe. Trong khi cac dir liu thanh vién
private hd tro viéc che diu dix li¢u va sy dong goi. Mot vai ngudi 1ap trinh c6 cam giac réng
diéu nay pha héng cAu tric. Ho tao mot dit liéu thanh vién public, do vay don gian thyc thi
mot cau tric. Nhitng ngudi 1ap trinh khac c¢6 cam giac rang nhimng thudc tinh cung cip mot
giao dién rd rang, don gian va viéc thyc hién 1ap trinh tot doi hoi phai che ddu dir liéu tham
chi véi dit liéu rt don gian. Chung ta s€ chon cach nao, n6i chung 1a phu thudc vao quan ném
thiét ké cua timg nguoi 1ap trinh. DU chon cach nao thi ngén ngit C# ciing hd tro ca hai cach
tiép can.
Tao cdu tric

Chung ta tao mot thé hién cta ciu tric béng cach str dung tir khoa new trong cau 1€nh
gan, nhu khi chiing ta tao mot ddi tuong cua 1op. Nhu trong vi du 7.1, 16p Tester tao mot thé
hién ctia Location nhu sau:

Location locl = new Location( 200, 300);
O day mot thé hién moi tén 14 locl va nd duoc truyén hai gié tri 1a 200 va 300.
Cau triic la mét kiéu gid tri
Phan dinh nghia cta 16p Tester trong vi du 7.1 trén bao gdm mot dbi twong Location 1a locl
duoc tao voi gid tri 1a 200 va 300. Dong 1énh sau s€ goi thuc hién bd khoi tao cia cAu trac
Location:

Location locl = new Location( 200, 300);
Sau d6 phuong tirc WriteLine() dugc goi:

Console.WriteLine(“Locl location: {0}", locl);
Di nhién 1a WriteLine chd doi mot ddi tugng, nhung Location 1a mot cAu tric (mot kiéu gia
tri). Trinh bién dich s& tu dong boxing cdu tric (ciing gidng nhu trinh bién dich da lam vai
cac kiéu dir liéu gia tri khac). Mot ddi twong sau khi boxing dugc truyén vao cho phuong thirc
WriteLine(). Tiép sau d6 1a phuong thirc ToString() dugc goi trén dédi tuong boxing nay, do
céu triic ngdm dinh ké thira tir 16p object, va n6 ciing c6 thé dap tmg sy da hinh, bang cach
phit quyét cac phuong thirc nhu bat ctr dbi tugng nao khéc.

Loc1 location 200, 300
Tuy nhién do cdu tric 13 kiéu gia tri, nén khi truyén vao trong mot ham, thi chung chi truyén
gia tri vao ham. Ciing nhu ta thiy ¢ dong 1énh ké tiép, khi d6 mot ddi tuong Location duoc
truyén vao phuong thirc myFunc():

t.myFunc( locl );
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Trong phuong thirc myFunc() hai gia tri méi dugce gan cho x va y, sau d6 gia tri médi s€ dugc
xuét ra man hinh:

Loc1 location: 50, 100
Khi phuong thirc myFunc() tra vé cho ham goi ( Main()) va chung ta goi tiép phuong thirc
WriteLine() mot lan nita thi gia tri khong thay ddi:

Loc1 location: 200, 300
Nhu vay cAu trac duge truyén vao ham nhu mot d6i tuong gia tri, va mdt ban sao s€ dugc tao
bén trong phuong thitc myFunc(). Néu chiing ta thir d6i khai bao cua Location 13 class nhu
sau:

public class Location
Sau d6 chay lai chuong trinh thi c6 két qua:

Loc1 location: 200, 3000

In myFunc loc: 50, 100

Loc1 location: 50, 100
Luc niy Location 1a mot dbi twong tham chiéu nén khi truyén vao phwong thirc myFunc() thi
viéc gan gia tri méi cho x va y diéu 1am thay doi ddi twong Location.
Goi by khoi dung mdc dinh

Nhu dé cap & phén truge, néu chung ta khong tao bo khoi1 dung thi mot bd khéi dung mac
dinh ngém dinh s€ duoc trinh bién dich tao ra. Chung ta co thé nhin théy diéu nay néu bo bd
khéi dung tao ra:

/*public Location( int xCoordinate , int yCoordinate)

{
xVal = xCoordinate;
yVal = yCoordinate;
b

*/
va ta thay dong 1€nh dau tién trong ham Main() tao Location c6 hai tham ) bé“mg cau lénh tao
khong tham sé nhu sau:

//Location locl = new Location( 200, 300)

Location locl = new Location();
Boi vi luc nay khong c6 phuong thirc khoi dung nao khai bdo, mot phuong thirc khoi dung
ngam dinh s& duoc goi. Két qua khi thuc hién gidng nhu sau:

Locl location 0, O

In myFunc loc: 50, 100

Locl location: 0, O

B6 khoi tao mic dinh da thiét 1ap tat ca cac bién thanh vién véi gia tri 0.
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Y™ Ghi chii: Di véi lap trinh vién C++ luu ¥, trong ngon ngit C#, tir khoa new khong phai
ludn ludn tao d6i tugng trén bo nhd heap. Céc 16p thi dwoc tao ra trén heap, trong khi cac cu
tric thi dugce tao trén stack. Ngoai ra, khi new dugc bo qua (sé ban tiép trong phan sau), thi
b6 khoi dung s& khong duoc goi. Do ngdn ngit C# yéu cau phai co phép gan trude khi sir
dung, chung ta phai khoi tao twong minh tat ca cic bién thanh vién trudc khi sir dung ching
trong céu truc.

Tao céu triic khong goi new

Béi vi Location 1a mét cu tric khong phai 1a 16p, do do cac thé hién cua no s& dugce tao
trong stack. Trong vi du 7.1 khi toan tor new duoc goi:
Location locl = new Location( 200, 300);

két qua mot ddi tuong Location duoc tao trén stack.

Tuy nhién, toan tir new goi bd khoi dung cia 16p Location, khong gidng nhu véi mot 16p,
ciu trac co thé dugc tao ra ma khong can phai goi toan tir new. Diéu nay gidng nhu cac bién
ctia cac kiéu dit liéu duge xdy dung san (nhu int, long, char,..) duoc tao ra. Vi du 7.2 sau
minh hoa viéc tao mot ciu trac khong str dung toan tir new.
™ Ghi chii: Day 1a mot su khuyén cdo, trong vi du sau chung ta minh hoa cach tao mét cAu
truc ma khong phai st dung toan tir new boi vi cé sy khac nhau gitta C# va ngdén ngir C++
va su khac nhau nay chinh 13 cach ngén ngir C# ddi xtr v6i nhitng 16p khac nhitng cau tric.
Tuy nhién, vi¢c tao mot cAu tric ma khong dung tir khoa new s& khong co 191 va co thé tao
mot chuwong trinh khé hiéu, tiém an nhiéu 16i, va khé duy tri. Chuong trinh hoa sau s& khong
duoc khuyén khich.

B Vidu 7.2: Tao mét cdu tric ma khong sw dung new.

using System;
public struct Location

{

public Location( int xCoordinate, int yCoordinate)
{
xVal = xCoordinate;
yVal = yCoordinate;
¥
public int x
{
get
{

return xVal;
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set
{
xVal = value;
b
b
public int y
{
get
{
return yVal;
b
set
{
yVal = value;
b
b
public override string ToString()
{
return (string.Format(“{0} ,{1}”, xVal, yVal));
b

// bién thanh vién luu toa d6 x, y
public int xVal;
public int yVal;

b
public class Tester
{
static void Main()
{
Location locl;
locl.xVal = 100;
locl.yVal = 250;
Console.WriteLine(“locl”);
b
b

Trong vi du 7.2 ching ta khdi tao bién thanh vién mot cach truc tiép, trude khi goi bat ctr
phuong thirc nao cia locl va trude khi truyén ddi twong cho phwong thirc WriteLine():
locl.xVal = 100;
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loc2.yVal = 250;
Néu chung ta thir bo mot 1énh gén va bién dich lai:
static void Main()
{
Location locl;
locl.xVal = 100;
//locl.yVal = 250;
Console.WriteLine( locl );
b
Chiing ta s& nhan mot 16i bién dich nhu sau:
Use of unassigned local variable ‘locl’
Mot khi ma chung ta dd gan tat ca cac gia tri ciia cdu trac, chung ta co thé truy cap gia tri
thong qua thudc tinh x va thudc tinh y:
static void Main()
{
Location locl;
// gan cho bién thanh vién
locl.xVal = 100;
locl.yVal = 250;
// st dung thudc tinh
locl.x = 300;
locl.y = 400;
Console.WriteLine( locl );
b
Hay can than véi viée sir dung cac thude tinh. Mic du cdu trac cho phép chung ta hd tro dong
201 béng viée thiét 1ap thudce tinh private cho céc bién thanh vién. Tuy nhién ban than thudc
tinh that sy 12 phuong thirc thanh vién,va chiing ta khong thé goi bat cir phwong thic thanh
vién nao cho dén khi chung ta khoi tao tit ca cac bién thanh vién.
Nhu vi du trén ta thiét 1ap thudce tinh truy cap cua hai bién thanh vién xVal va yVal 1a public
vi ching ta phai khoi tao gia tri cia hai bién thanh vién nay bén ngoai cta cdu trac, trude khi
cac thudc tinh dugc st dung.
Cau hoi va tra loi
Cdu héi I: Co su khac nhau giira cdu trac va 16p?
Trd loi 1: Puing cé mot s6 sw khdc nhau giita cau triic va I6p. Nhwe da dé cdp trong 1y thuyét
thi lop la kiéu dir lidu tham chiéu con cau tric la kiéu dir liéu gia tri. DPiéu nay duwoc xem la
sw khdc nhau can ban giita cdu triic va 16p. Ngodi ra cdu tric ciing khéng cho phép ¢é ham

hiy va tao bé khoi dung khéng tham sé twong minh. Cdu tric ciing khdc 16p la cdu tric la
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kiéu c6 ldp twong minh, tirc la khong cho phép ké thira tir né. Va né ciing khéng ké thira dwrge
tir bdt civ 16p nao khdc. Mdc nhién, cac cdu tric van ké thira tiv Object nhw bat cir kiéu div
liéu gid tri nao khac trong CH#/.
Cdu hdi 2: Trong hai dang mang va tap hop thi lai nao chira cdu tric tot hon?
Tra 161 2: Cdu triic ¢ hiéu qua khi sir dung trong mdng hon la heu chiing dwdi dang tdp hop.
Dang tap hop 16t v&i kiéu dit liéu tham chiéu.
Cdu hoi 3: Céu tric duoe luu trit & dau?
Trd loi 3: Céu tric nhw da dé cap la kiéu dir liéu giad tri nén no dwoc luu triv trén stack cua
chirong trinh. Nguoc véi kiéu tham chiéu dwoc ddt trén heap.
Cdu hoi 4: Khi truyén ciu tric cho mot phuwong thirc thi dudi hinh thirc nao?
Tra loi 4: Do la kiéu gid tri nén khi truyén mot doi tiwong cau triic cho mét phirong thirc thi
né dwoc truyén dudi dang tham tri chir khong phai tham chiéu.
Cdu hoi 5: Vay 1am thé nao truyén cdu tric dudi dang tham chiéu cho mot phuong thire?
Trd 161 5: Ciing giong nhw truyén tham chiéu mét kiéu gid tri nhw int, long, char. Ta khai bdo
khéa ref cho cdc tham sé kiéu cdu tricc. Va khi goi phwong thirc thi thém tir khéa ref vio
trude déi muc cdu tric dwoc truyén vdo.
Cau hoi thém
Cdu héi 1: Chiing ta c6 thé khéi tao gid tri ban dau cho cdc bién thanh vién ciia né nhw bén
duoi dwoc khong? Néu khong duoc tai sao?
struct myStruct

{

private int mNum = 100;

¥

Cau hoi 2: Su khac nhau giita kiéu dir liéu tham chiéu va kiéu dir liéu gia tri?

Cau hoi 3: Su khac nhau giita bo khoi dung cua cau tric va bg khéi dung cua lop?

Cdu hoi 4: C6 nhat thiét phdi ding tir khéa new dé tao doi twong kiéu cdu triic hay khéng?
Néu khéng thi con cdch néo khéc nita?

Cdu héi 5: Qud trinh boxing va unboxing ¢6 dién ra véi mot doi twong la kiéu cdu tric hay
khong?

Bai tip

Bai tdp 1: Chwong trinh sau ddy c6 16i. Hay sita 16i, bién dich, va chay chwong trinh. Poan

lénh nao gay ra 16i?

using System;
struct TheStruct
{
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public int x;
public TheStruct()

{
x = 10;

by

class TestClass

{
public static void structtaker( TheStruct s)

{
s.x = 5;
b
public static void Main()
{
TheStruct a = new TheStruct();
a.x=1;
structtaker( a);

Console.WriteLine("a.x = {0}", a.x);

Bdi tdp 2: Hay tinh két qua bang tay ma chwong trinh sau xudt ra. Sau dé bién dich va chay

chirong trinh d@é doi sanh két qua.

using System;
class TheClass

{

public int x;

struct TheStruct

{

public int x;
b
class TestClass
{

public static void structtaker( TheStruct s)
{
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s.Xx =5;
b
public static void classtaker(TheClass c)
{
c.x =5;
b
public static void Main()
{

TheStruct a = new TheStruct();
TheClass b = new TheClass();
a.x=1;

b.x=1;

structtaker( a);

classtaker(b);
Console.WriteLine("a.x = {0}", a.x);
Console.WriteLine("b.x = {0}", b.x);

Bdi tdp 3: Hay sira chuong trinh trong bai tdp 2 dé két qua gid tri a.x cua doi twong a dirge

thay doi khi ra khéi ham structtaker(). Ding truyén tham chiéu cho cdu triic.
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THUC THI GIAO DIEN

e Thuec thi giao dién
e  Thuec thi nhiéu giao di¢n
e  Mé rong giao di¢n
e  Kéthop cac giao dién
e Truy cap phuong thirc giao dién
e Gan d6i twrgng cho mot giao dién
J Toan tir is
. Toan tir as
o Giao dién ddi 1ap véi triru twong
e Thuec thi phii quyét giao dién
e Thuec thi giao dién twdng minh
. Lua chon thé hi¢n phwong thirc giao di¢n
o A n thanh vién
e Cau héi & bai tap

Giao dién la rang budc, giao udc dam bao cho cac 16p hay céac cAu trac s& thuc hién
mot didu gi d6. Khi mot 16p thuc thi mot giao dién, thi 16p nay bao cho cac thanh phan client
biét rang 16p nay c6 hd trg cac phuong thirc, thudc tinh, su kién va cac chi myc khai bao trong
giao dién.

Mot giao dién dua ra mot sy thay thé cho céc 16p triru tugng dé tao ra cac sy rang
budc giira nhitng 16p va cac thanh phan client cia no. Nhiing rang budc nay duoc khai bao
bang cach sir dung tir khoa interface, tir khoa nay khai bao mot kiéu dir liéu tham chiéu dé
dong gobi cac rang budc.

Mot giao dién thi gidng nhu mét 16p chi chira cac phuwong thirc triru tugng. Mot 16p

triru tuong duogce ding 1am 16p co s& cho mot ho cac 16p dan xuat tir nd. Trong khi giao dién
1a sy tron 1an véi cac cay ké thira khac.
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Khi moét 16p thyc thi mot giao dién, 16p nay phai thyc thi tat ca cac phuong thure cta
giao di¢n. Pay 1a mdt bét budc ma cac 16p phai thuc hién.

Trong chuong nay chung ta s€ thdo luan cach tao, thuc thi va st dung céc giao dién.
Ngoai ra chung ta ciing s& ban t6i cach thyc thi nhiéu giao dién cung véi cach két hop va mo
rong giao di¢n. Va cudi cung la cac minh hoa dung dé kiém tra khi mot 16p thuc thi mét giao
dién.

Thuc thi mot giao dién

Ct phap dé dinh nghia mot giao dién nhu sau:

[thudc tinh] [bd sung truy cip] interface <tén giao dién> [: danh sach cd sd]

{

<phéan thén giao dién>

¥

Phan thudc tinh chung ta s& dé& cap sau. Thanh phan bd sung truy cip bao gdm:
public, private, protected, internal, va protected internal di dugc ndi dén trong
Chuong 4, y nghia tuong tu nhu cac bd sung truy cip cua 16p.

Theo sau tur khoa interface la tén cua giao dién. Thong thuong tén cua giao dién
duoc bat dau voi tir I hoa (diéu nay khong bat budce nhung viée dit tén nhu vy rat 1 rang va
dé hiéu, tranh nham 13n v&i cac thanh phan khac). Vi du mot sé giao dién c6 tén nhu sau:
IStorable, ICloneable,...

Danh sach co s¢ 1a danh sach cac giao dién ma giao dién nay mé rong, phan nay s&
duoc trinh bay trong phan thuc thi nhiéu giao dién ciia chuong. Phan than cua giao dién chinh
1a phan thue thi giao dién s& dugc trinh bay bén dudi.

Gia st chiing ta mudn tao mot giao dién nham mé ta nhitng phuong thic va thudc tinh
ctia mot 16p can thiét dé luu trix va truy cdp tir mot co so dit liéu hay cac thanh phan luu trit
dir liéu khac nhu 1a mot tap tin. Chung ta quyét dinh goi giao dién nay la IStorage.

Trong giao di¢n nay chung ta xac nhan hai phuong thirc: Read() va Write(), khai bao
nay s& duoc xuat hién trong phan than cua giao dién nhu sau:

interface IStorable

{

void Read();
void Write(object);

¥

Muc dich ctia mot giao dién 1a dé dinh nghia nhitng kha ning ma ching ta muén c6
trong mot 16p. Vi dy, ching ta c6 thé tao mot 16p tén 1a Document, 16p nay luu trit cac dit
liéu trong co so dir liéu, do d6 ching ta quyét dinh 16p nay nay thuc thi giao dién IStorable.

Pé 1am duoc diéu ndy, chung ta sir dung cu phap giébng nhu viéc tao mot 16p méi
Document duoc thira ké tir IStorable bang dung ddu hai chdm (:) va theo sau 14 tén giao dién:
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public class Document : IStorable
{
public void Read()
{

b
public void Write()

{

b

Bay gi¢ trach nhiém cua chung ta, véi vai tro 1a nguoi xay dung 16p Document phai
cung cap mot thyc thi c6 ¥ nghia thuc sy cho nhitng phuong thirc cua giao dién IStorable.
Chung ta phai thyc thi tit ca cic phuong thirc ciia giao dién, néu khong trinh bién dich s& bao
mot 16i. Sau day 1a doan chwong trinh minh hoa viéc xy dung 16p Document thuc thi giao
dién IStorable.
Y Vidu8.1: S dung mot giao dién.

using System;
// khai bdo giao dién
interface IStorable
{
// giao dién khdng khai bdo bd sung truy cap
// phuang thirc la public va khéng thuc thi
void Read();
void Write(object obj);
int Status
{
get;
set;

b
// tao mot I&p thuc thi giao dién IStorable
public class Document : IStorable

{

public Document( string s)

{

Console.WriteLine(“Creating document with: {0}", s);
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// thuc thi phudgng thirc Read()
public void Read()
{
Console.WriteLine(“"Implement the Read Method for IStorable”);
b
// thuc thi phudng thirc Write
public void Write( object 0)
{
Console.WriteLine(“"Impleting the Write Method for IStorable”);
b
// thuc thi thuoc tinh
public int Status
{
get
{

return status;

status = value;

b
// luu trir gid tri thudc tinh
private int status = 0;
b
public class Tester
{
static void Main()
{
// truy cap phudng thic trong déi tugng Document
Document doc = new Document(“"Test Document”);
doc.Status = -1;
doc.Read();
Console.WriteLine("Document Status: {0}”, doc.Status);
// gan cho mot giao dién va s dung giao dién
IStorable isDoc = (IStorable) doc;
isDoc.Status = 0;
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isDoc.Read();
Console.WriteLine(“IStorable Status: {0}", isDoc.Status);

Két qua:

Creating document with: Test Document
Implementing the Read Method for IStorable
Document Status: -1

Implementing the Read Method for IStorable

IStorable Status: 0

Vi du 8.1 dinh nghia mét giao dién IStorable véi hai phuong thirc Read(), Write() va mot
thudc tinh tén 1 Status c6 kiéu 1a s6 nguyén.. Luu ¥y rang trong phan khai bao thudc tinh
khong co phén thuc thi cho get() va set() ma chi don gian la khai bdo c6 hanh vi 1a get() va
set():

int Status { get; set;}
Ngoai ra phan dinh nghia cac phwong thirc ciia giao dién khong co phan bd sung truy cap (vi
du nhu: public, protected, internal, private). Vi¢c cung cép céc bd sung truy cap s¢€ tao ra
mot 16i. Nhitng phuong thtrc cua giao dién duogc ngém dinh 14 public vi giao dién la nhiing
rang budc dugc sir dung boi nhitng 16p khac. Chung ta khong thé tao mot thé hién cia giao
dién, thay vao d6 chung ta s€ tao thé hién cua 16p c6 thyc thi giao dién.
Mot 16p thyc thi giao dién phai dap img day du va chinh xéac cac rang budc di khai béo trong
giao dién. Lép Document phai cung cdp ca hai phuong thirc Read() va Write() cling voi
thudc tinh Status. Tuy nhién cach thuc hién nhitng yéu cau nay hoan toan phu thudc vao 16p
Document. Mic dil IStorage chi ra rang 16p Document phai c6 mot thudc tinh 1 Status
nhung n6 khong biét hay ciing khéng quan tim dén viéc 16p Document luu trit trang thai that
su cua cac bién thanh vién, hay viéc tim kiém trong co s¢ dit liéu. Nhiing chi tiét nay phu
thudc vao phan thyc thi cua 16p.
Thuec thi nhiéu giao di¢n
Trong ngdn ngit C# cho phép chung ta thuc thi nhiéu hon mét giao dién. Vi du, néu 16p
Document c6 thé duge luu trit va dit lidu cling dugc nén. Ching ta c6 thé chon thuc thi ca hai
giao dién IStorable va ICompressible. Nhu vdy chiing ta phai thay d6i phan khai bao trong
danh sach co s dé chi ra rang ca hai giao dién diéu duogc thuc thi, sit dung ddu phay (,) dé
phan céch gitra hai giao dién:

public class Document : IStorable, ICompressible
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Do d6 Document cling phdi thuc thi nhitng phuong thirc dugc xdc nhan trong giao di¢n
ICompressible:

public void Compress()

{
Console.WriteLine(“"Implementing the Compress Method”);
b
public void Decompress()
{
Console.WriteLine(“"Implementing the Decompress Method”);
b

B6 sung thém phan khai bao giao dién ICompressible va dinh nghia cic phuong thirc cua
giao dién bén trong 16p Document. Sau khi tao thé hién 16p Document va goi cac phuong
thirc tir giao dién ta c6 két qua twong tu nhu sau:
Creating document with: Test Document
Implementing the Read Method for IStorable
Implementing Compress
Mo rong giao dién

C# cung cap chirc ning cho chung ta mé rong mot giao dién di c6 bang cach thém cac
phuong thitc va cac thanh vién hay bo sung cach 1am viéc cho cac thanh vién. Vi du, ching ta
c6 thé mo rong giao dién ICompressible voi mdt giao dién mdi 1a ILoggedCompressible.
Giao dién méi ndy mé rong giao dién cii bang cach thém phuong thire ghi log cac dir liéu da
luu:

interface ILoggedCompressible : ICompressible

{
void LogSavedBytes();

b
Cac 16p khac co thé thue thi tu do giao di¢n ICompressible hay ILoggedCompressible tuy
thudc vao muc dich c6 can thém chirc ning hay khong. Néu mot 16p thuc thi giao dién
ILoggedCompressible, thi 16p nay phai thuc thi tat ca cac phuong thirc cia ca hai giao dién
ICompressible va giao dién ILoggedCompressible. Nhiing ddi tuong cua lop thuc thi giao
dién ILoggedCompressible c6 thé duoc gan cho ca hai giao dién ILoggedCompressible va

ICompressible.
Két hop cdc giao dién

Mot cach tuong tur, ching ta c6 thé tao giao dién mdi bang cach két hop cac giao dién
cili va ta co thé thém céc phuong thirc hay cac thudc tinh cho giao di¢n méi. Vi dy, chiung ta

quyét dinh tao mot giao dién IStorableCompressible. Giao di¢én mdi nay sé két hop nhiing
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phuong thire cua ca hai giao dién va ciing thém vao mot phuong thirc méi dé luu trir kich
thudc nguyén thuy cta cac dir liéu trudce khi nén:
interface IStorableCompressible : IStoreable, ILoggedCompressible

{
void LogOriginalSize();

b
Y Vi du 8.2: Minh hoa viéc mé rong va két hop cac giao dién.

using System;

interface IStorable

{
void Read();
void Write(object obj);
int Status { get; set;}
b

// giao dién mgi
interface ICompressible
{

void Compress();

void Decompress();
b
// Mm@ rong giao dién
interface ILoggedCompressible : ICompressible
{

void LogSavedBytes();
b
// két hgp giao dién

interface IStorableCompressible : IStorable, ILoggedCompressible

{
void LogOriginalSize();
b
interface IEncryptable
{
void Encrypt();
void Decrypt();
b
public class Document : IStorableCompressible, IEncryptable
{
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// bb khdi tao I6p Document |lay moét tham so
public Document( string s)
{
Console.WriteLine(“Creating document with: {0}", s);
b
// thuc thi giao dién IStorable
public void Read()

{
Console.WriteLine(“"Implementing the Read Method for IStorable”);
b
public void Write( object 0)
{
Console.WriteLine(“"Implementing the Write Method for IStorable”);
b
public int Status
{
get
{
return status;
b
set
{
status = value;
b
b

// thuc thi ICompressible

public void Compress()

{
Console.WriteLine(“"Implementing Compress”);
b
public void Decompress()
{
Console.WriteLine(“"Implementing Decompress”);
b

// thuc thi giao dién ILoggedCompressible
public void LogSavedBytes()

{

Console.WriteLine(“"Implementing LogSavedBytes”);
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by

// thuc thi giao dién IStorableCompressible
public void LogOriginalSize()
{
Console.WriteLine(“"Implementing LogOriginalSize”);
b
// thuc thi giao dién
public void Encrypt()

{

Console.WriteLine(“Implementing Encrypt”);
b
public void Decrypt()
{

Console.WriteLine(“Implementing Decrypt”);
b

// bién thanh vién luu dif liéu cho thudc tinh

private int status = 0;

public class Tester

{

public static void Main()

{

// tao dGi tugng document

Document doc = new Document(*Test Document”);
// gan dadi tugng cho giao dién

IStorable isDoc = doc as IStorable;

if (isDoc != null)

{
isDoc.Read();
b
else
{
Console.WriteLine(“IStorable not supported”);
b

ICompressible icDoc = doc as ICompressible;
if (icDoc != null)
{

icDoc.Compress();
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b
else
{
Console.WriteLine("Compressible not supported”);
b

ILoggedCompressible ilcDoc = doc as ILoggedCompressible;
if (ilcDoc != null)

{
ilcDoc.LogSavedBytes();
ilcDoc.Compress();
// ilcDoc.Read(); // khéng thé goi dugc
b
else
{
Console.WriteLine(“LoggedCompressible not supported”);
b

IStorableCompressible isc = doc as IStorableCompressible;
if (isc!= null)

{
isc.LogOriginalSize(); // IStorableCompressible
isc.LogSavedBytes(); // ILoggedCompressible
isc.Compress(); // ICompress
isc.Read(); // IStorable
b
else
{
Console.WriteLine("StorableCompressible not supported”);
b
IEncryptable ie = doc as IEncryptable;
if (ie!=null)
{
ie.Encrypt();
b
else
{
Console.WriteLine(“Encryptable not supported”);
b
b
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Két qua:

Creating document with: Test Document
Implementing the Read Method for IStorable
Implementing Compress

Implementing LogSavedBytes

Implementing Compress

Implementing LogOriginalSize

Implementing LogSaveBytes

Implementing Compress

Implementing the Read Method for IStorable

Implementing Encrypt

Vi du 8.2 bét dau bﬁng viéc thyc thi giao dién IStorable va giao di€én ICompressible. Sau do6
13 phan mé rong dén giao dién ILoggedCompressible 1di sau d6 két hop ca hai vao giao dién
IStorableCompressible. Va giao di¢n cudi cung trong vi du 1a IEncrypt.
Chuong trinh Tester tao dbi twong Document méi va sau d6 gan 1an lugt vao cac giao dién
khéc nhau. Khi mot d6i tugng dugc gan cho giao dién ILoggedCompressible, chung ta co6 thé
dung giao dién nay dé goi cac phwong thirc cua giao dién ICompressible béi vi ILogged-
Compressible m& rong va thira ké cac phwong thirc tir giao dién co s6:

ILoggedCompressible ilcDoc = doc as ILoggedCompressible;

if (ilcDoc != null)

{
ilcDoc.LogSavedBytes();
ilcDoc.Compress();
// ilcDoc.Read(); // khéng thé goi dugc
b

Tuy nhién, ¢ ddy ching ta khong thé goi phuong thirc Read() boi vi phuong thirc nay ciia
giao dién IStorable, khong lién quan dén giao dién nay. Néu chiing ta thém 1énh nay vao thi
chuong trinh s& bién dich 16i.
Néu chung ta gan vao giao dién IStorableCompressible, do giao dién nay két hop hai giao
dién IStorable va giao dién ICompressible, chiing ta c6 thé goi tit ca nhiing phwong thirc cia
IStorableCompressible, ICompressible, va IStorable:

IStorableCompressible isc = doc as IStorableCompressible;

if (isc!= null)

{

isc.LogOriginalSize(); // IStorableCompressible

186
Thuc Thi Giao Dién



Ngon Ngii Lap Trinh C#

isc.LogSaveBytes(); // ILoggedCompressible
isc.Compress(); // ICompress
isc.Read(); // IStorable
b
Truy cdp phwong thurc giao dién
Chiing ta c6 thé truy cip nhiing thanh vién cta giao dién IStorable nhu thé 1a cac thanh vién
cua 16p Document:
Document doc = new Document("Test Document”);
doc.status = -1;
doc.Read();
hay 14 ta c6 thé tao thé hién cua giao dién bang cach gan ddi twong Document cho mét kiéu
dir liéu giao dién, va sau d6 st dung giao dién nay dé truy cip cac phuong thirc:
IStorable isDoc = (IStorable) doc;
isDoc.status = 0;
isDoc.Read();
Y\Ghi chi: Ciing nhu di ndi trude ddy, ching ta khong thé tao thé hién cua giao dién mot
cach truc tiép.Do d6 chung ta khong thé thyc hién nhu sau:
IStorable isDoc = new IStorable();
Tuy nhién ching ta c6 thé tao thé hién cta 16p thuc thi nhu sau:
Document doc = new Document("Test Document”);
Sau d6 ching ta c6 thé tao thé hién cua giao dién bang cach gan dbi tuong thuc thi dén kiéu
dir li€u giao dién, trong truong hop nay la IStorable:
IStorable isDoc = (IStorable) doc;
Chuing ta c6 thé két hop nhitng budc trén nhu sau:
IStorable isDoc = (IStorable) new Document(“Test Document”);
No6i chung, cach thiét ké t6t nhat 1a quyét dinh truy cap nhirng phuong thirc cia giao dién
thong qua tham chiéu cua giao di¢n. Do vay cach tdt nhat 1a st dung isDoc.Read(), hon la su
dung doc.Read() trong vi du trude. Truy cip thong qua giao dién cho phép ching ta ddi xur
giao dién mét cach da hinh. Néi cach khac, chung ta tao hai hay nhiéu hon nhiing 16p thuc thi
giao dién, va sau d6 bang cach truy cp 16p nay chi théng qua giao dién.
Gdn doi twong cho mot giao dién
Trong nhiéu truong hop, chung ta khong biét trudec mot ddi tuong co hd tro mot giao
dién dua ra. Vi dy, gid sir ching ta c6 mét tap hop nhiing dbi tuong Document, mdt vai dbi
tuong da duoc luu trit va sé con lai thi chwa. Va gia sir chung ta da thém giao dién giao dién
thir hai, ICompressible cho nhiing d6i twong dé nén dit liéu va truyén qua mail nhanh chéng:
interface ICompressible

{

187
Thuc Thi Giao Dién



Ngon Ngii Lap Trinh C#

void Compress();
void Decompress();

b
Néu dwa ra mot kiéu Document, va ta ciing khong biét 1a 16p nay c6 hd tro giao dién
IStorable hay ICompressible hodc ca hai. Ta co thé co doan chuong trinh sau:

Document doc = new Document(*Test Document”);

IStorable isDoc = (IStorable) doc;

isDoc.Read();

ICompressible icDoc = (ICompressible) doc;

icDoc.Compress();
Néu Document chi thuc thi giao dién IStorable:

public class Document : IStorable
phép gan cho ICompressible van dugc bién dich boi vi ICompressible 1a mot giao dién hop
1¢. Tuy nhién, do phép gan khong hop 1€ nén khi chuong trinh chay thi s€ tao ra mt ngoai 1¢
(exception):

A exception of type System.InvalidCastException was thrown.
Phan ngoai 18 s& duoc trinh bay trong Chuong 11.
Toan tiris
Chung ta muén kiém tra mot dbi tuong xem no co hd trg giao dién, dé sau do thuc hién cac
phuong thirc twong tmg. Trong ngdn ngit C# ¢ hai cach dé thuc hién diéu nay. Phuong phap
dau tién 13 st dung toan tir is.
Cu phép cua toan tu is la:

<biéu thirc> is <kiéu dit liéu>
Toan tir is tra vé gid trj true néu biéu thirc thuong 1a kiéu tham chiéu c6 thé duoc gan an toan
dén kiéu dit liéu can kiém tra ma khong phat sinh ra bét ctr ngoai 1€ nao. Vi du 8.3 minh hoa
viéc st dung toan tu is dé kiém tra Document c6 thuc thi giao dién IStorable hay
ICompressible.
& Vidu 8.3: Su dung toan ti is.

using System;
interface IStorable

{
void Read();
void Write(object obj);
int Status { get; set; }
¥

// giao dién mgi
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interface ICompressible

{

by

void Compress();

void Decompress();

// Document thuc thi IStorable

public class Document : IStorable

{

by

public Document( string s)
{
Console.WriteLine(“Creating document with: {0}", s);
b
// IStorable
public void Read()
{
Console.WriteLine(“"Implementing the Read Method for IStorable”);

)
// IStorable.WriteLine()

public void Write( object 0)

{
Console.WriteLine(“"Implementing the Write Method for IStorable”);

}
// IStorable.Status

public int Status

{
get

{

return status;

status = value;

by

// bien thanh vien luu gia tri cua thuoc tinh Status

private int status = 0;

public class Tester
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static void Main()

Document doc = new Document(*Test Document”);

// chi gan khi an toan
if ( doc is IStorable )

IStorable isDoc = (IStorable) doc;
isDoc.Read();

// viéc kiém tra nay sé& sai

if ( doc is ICompressible )

ICompressible icDoc = (ICompressible) doc;

icDoc.Compress();

{
{
{
b
{
b
b
b

Trong vi du 8.3, ham Main() luc nay s€ thuc hién viéc gan véi interface khi dugc kiém tra

hop 1€. Viéc kiém tra nay dugc thuc hién bdi cau 1énh if:
if ( doc is IStorable )
Biéu thtrc diéu kién s€ tra vé gia tri true va phép gan s€ dugc thuc hién khi dbi tugng co6 thuc

thi giao di¢n bén phai cua toan tur is.

Tuy nhién, vi¢c st dung toan tur is dua ra mét viéc khong c6 hi€u qua. Beé hiéu duoc diéu nay,

chung ta xem doan chuong trinh dugc bién dich ra ma IL. O day sé cd6 mot ngoai 1€ nho, cac

dong bén dudi la st dung hé¢ thap luc phan:
IL_0023:isinst ICompressible

IL_0028:
IL_002a:
IL_002b:
IL_0030:
IL_0031:
IL_0032:
IL_0037:
IL_0039:

brfalse.s IL_0039
Idloc.0

castclass ICompressible

stloc.2

Idloc.2

callvirt instance void ICompressible::Compress()
br.s IL_0043

Idstr “Compressible not supported”

Diédu quan trong xay ra 1a khi phép kiém tra ICompressible & dong 23. Tir khoa isinst 1a ma

MSIL tuong tng véi toan tir is. Néu viéc kiém tra dbi tuong (doc) ding kiéu ciia kiéu bén
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phai. Thi chuong trinh s€ chuyén dén dong 1énh 2b dé thuc hién tiép va castclass dugc goi.
Diéu khong may 1a castcall ciing kiém tra kiéu cua dbi twong. Do d6 viéc kiém tra s& duoc
thuc hién hai lan. Giai phap hiéu qua hon 13 viéc sir dung toan tir as.
Toan tir as

Toan tir as két hop toan tir is va phép gan bang cach dau tién kiém tra hop 1& phép
gan (kiém tra toan tir is tra vé true) roi sau d6 phép gan dugc thyc hién. Néu phép gan khong
hop 1¢ (khi phép gan tra & gia tri false), thi toan tir as tra vé gia tri null.
Y\Ghi chii: Tir khéa null thé hién moét tham chiéu khong tham chiéu dén dau ca (null
reference). D6 trong c6 gia tri null tirc 13 khong tham chiéu dén bat ky ddi tuong nao.
Str dung toan tur as dé loai bo viéc thuc hién céac xtr ly ngoai 1€. Déng thoi cling né tranh viée
thuc hién kiém tra du thira hai 1an. Do vay, viéc st dung tdi wu cua phép gén cho giao dién la
st dung as.
Cu phép st dung toan tir as nhu sau:

<biéu thlrc> as <kiéu dir liéu>
Poan chuong trinh sau thay thé viéc sir dung toan tu is béng toan tir as va sau do thuc hién
viéc kiém tra xem giao dién duoc gan co null hay khong:

static void Main()

{

Document doc = new Document("Test Document”);
IStorable isDoc = doc as IStorable;

if (isDoc !'= null)

{
isDoc.Read();
b
else
{
Console.WriteLine(“IStorable not supported”);
b

ICompressible icDoc = doc as ICompressible;

if (icDoc != null)

{
icDoc.Compress();
¥
else
{
Console.WriteLine("Compressible not supported”);
¥
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Ta c6 thé so sanh doan ma IL sau v&i doan ma IL s dung todn tu is trudc s€ théy doan ma
sau c6 nhiéu hiéu qua hon:

IL_0023: isinst ICompressible

IL_0028: stloc.2

IL_0029: Idloc.2

IL_002a: brfalse.s IL_0034

IL_002c: |Idloc.2

IL_002d: callvirt instance void ICompressible::Compress()

Y Ghi chii: Néu muc dich cua chung ta la kiém tra mot dbi tuong c6 hd tro mot giao dién va
sau d6 1a thuc hién viéc gan cho mot giao di¢n, thi cach t6t nhit 1a st dung toan tuir as 1a hi¢u
quéa nhit. Tuy nhién, néu chiing ta chi muén kiém tra kiéu dir liéu va khong thuc hién phép
gan ngay lac d6. Co 1& ching ta chi mudn thyuc hién viéc kiém tra nhung khong thuc hién
viéc gan, don gian 1 ching ta muén thém no vao danh sach néu chung thuc su 1 mot giao
dién. Trong trudng hop nay, sir dung toan tir is 14 cach lua chon tét nhat.

Giao dién déi lgp vdi Iop trivu twong

Giao dién rat gidng nhu cac 16p triru twong. That vay, chung ta co thé thay thé khai
bao cua IStorable tr¢ thanh mdt 16p triru tuong:
abstract class Storable
{
abstract public void Read();
abstract public void Write();
¥

Bay gid 16p Document c6 thé thira ké tir 16p triru twong IStorable, va ciing khong co gi khac

nhiéu so véi viée st dung giao di¢n.

Tuy nhién, gia str chiing ta mua mot 16p List tir mot hing thir ba va chung ta mudn két hop

v6i 16p c6 san nhu Storable. Trong ngdn ngir C++ chung ta c6 thé tao ra mot 16p StorableList

ké thira tir List va ca Storable. Nhung trong ngoén ngit C# chung ta khong thé lam duoc,
chung ta khong thé ké thira tir 16p triru tugng Storable va tir 16p List boi vi trong C# khong
cho phép thuc hién da ké thira tir nhitng 16p.

Tuy nhién, ngdén ngit C# cho phép chiing ta thuc thi bat cir nhitng giao dién nao va dan xuét

tor mot 16p co sd. Do do, br:ing cach lam cho Storable 1a mot giao dién, chung ta co thé ké

thira tir 10p List va ciing tir IStorable. Ta c6 thé tao 16p StorableList nhu sau:
public class StorableList : List, IStorable

{
// phuang thirc List...
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public void Read()
{..}
public void Write( object 0)
{..}
/...
b
Thuec thi phu quyét giao dién
Khi thuc thi mot 16p ching ta c6 thé tir do danh dau bat ky hay tit ca cac phuong thirc
thuc thi giao di¢n nhu 1a mdt phuong thirc do0. Vi du, 16p Document thuc thi giao di¢n
IStorable va ¢ thé danh dau cac phuong thitc Read() va Write() nhu 1a phwong thire 0. Lop
Document c6 thé doc va viét ndi dung ciia né vao mot kiéu dit liéu File. Nhitng ngudi phat
trién sau c6 thé dan xuit mot kiéu dir liéu méi tir 16p Document, c6 thé 1a 16p Note hay 16p
EmailMessage, va nhitng nguoi ndy mong mudn 16p Note doc va viét vao co so dit liéu hon
la vao mot tap tin.
Vi du 8.4 m¢ rong tur vi du 8.3 va minh hoa viéc phu quyét mot thyc thi giao di¢én. Phuong
thic Read() duge danh dau nhu phuong thirc do va thuc thi bédi Document.Read() va cudi
cung 1a dugc phu quyét trong kiéu dit liéu Note dugc dan xuét tir Document.
1 Vi du 8.4: Phi quyét thyee thi giao dién.

using System;
interface IStorable
{
void Read();
void Write();
b
// 16p Document dan gian thuc thi giao dién IStorable
public class Document : IStorable
{
// bd khéi dung
public Document( string s)

{

Console.WriteLine("Creating document with: {0}”, s);

ks
// danh dau phuadng thirc Read ao

public virtual void Read()
{

Console.WriteLine("Document Read Method for IStorable”);
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by

// khong phai phudng thic ao
public void Write()
{

Console.WriteLine("Document Write Method for IStorable”);

// 18p dan xuét tir Document

public class Note : Document

{

by

public Note( string s) : base(s)
{
Console.WriteLine("Creating note with: {0}”, s);
b
// phu quyét phudng thirc Read()
public override void Read()
{
Console.WriteLine("Overriding the Read Method for Note!");
b
// thuc thi mot phuang thirc Write riéng cua I6p
public void Write()
{

Console.WriteLine(“"Implementing the Write method for Note!"”);

public class Tester

{

static void Main()
{
// tao moét doi tugng Document
Document theNote = new Note("Test Note”);
IStorable isNote = theNote as IStorable;
if (isNote != null)
{
isNote.Read();
isNote.Write();
b

Console.WriteLine(™\n");
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// truc ti€p goi phuang thirc
theNote.Read();
theNote.Write();
Console.WriteLine(™\n");
// tao dGi tugng Note
Note note2 = new Note("Second Test”);
IStorable isNote2 = note2 as IStorable;
if (isNote != null )
{

isNote2.Read();

isNote2.Write();
b
Console.WriteLine(™\n");
// truc ti€p goi phuang thirc
note2.Read();
note2.Write();

Két qua:

Creating document with: Test Note
Creating note with: Test Note
Overriding the Read method for Note!

Document Write Method for IStorable

Overriding the Read method for Note!

Document Write Method for IStorable

Creating document with: Second Test
Creating note with: Second Test
Overriding the Read method for Note!

Document Write Method for IStorable

Overriding the Read method for Note!

Implementing the Write method for Note!

Trong vi du trén, 16p Document thuc thi mét giao dién don gian 1a IStorable:

interface IStorable
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void Read();
void Write();

b
Nguoi thiét ké ciia 16p Document thyc thi phuong thirc Read() 1a phuong thirc 40 nhung
khong tao phuong thirc Write() twong tu nhu vay:

public virtual void Read()
Trong tng dung thé gi6i thuc, ching ta cling danh diu ca hai phuong thirc nay 1a phuong thirc
40. Tuy nhién trong vi du nay chung ta minh hoa viéc nguoi phat trién co thé tiiy ¥ chon cac
phuong thirc 4o cta giao di¢n ma 16p thyc thi.
Mot 16p méi Note dan xuét tir Document:

public class Note : Document
Viéc phii quyét phuong thirc Read() trong 16p Note 1 khong can thiét, nhung ¢ day ta tu do
lam diéu nay:

public override void Read()
Trong 16p Tester, phuong thirc Read() va Write() dugc goi theo bdn céch sau:
= Thong qua 16p co so tham chiéu dén dbi twong cuia 16p dan xuat
= Thong qua mdt giao dién tao tir 16p co s¢ tham chiéu dén ddi twong dan xuat
= Thong qua mot d6i tuong dan xuat
= Thong qua giao dién tao tir dbi tugng dan xuét
Thyc hién cach goi tha nhat, mot tham chiéu Document dugc tao ra, va dia chi cia mot d6i
tuong moéi 1a 16p dén xuit Note dugc tao trén heap va gan tré lai cho ddi twong Document:

Document theNote = new Note("Test Note”);
Mot tham chiéu giao dién dugc tao ra va toan tir as dugc sir dung dé gan Document cho tham
chiéu giao dién IStorable:

IStorable isNote = theNote as IStorable;
Sau d6 goi phuong thirc Read() va Write() théng qua giao dién. Két xuit ciia phuong thirc
Read() dugc thyc hién mot cach da hinh nhung phuong thic Write() thi khong, do do ta co
két xudt sau:

Overriding the Read method for Note!

Document Write Method for IStorable
Phuong thirc Read() va Write() cling dugc goi truc tiép tir ban than di tuong:

theNote.Read();

theNote.Write();
va mot 1an nira chung ta théy viéc thuc thi da hinh lam viéc:

Overriding the Read method for Note!

Document Write Method for IStorable
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Trong trudng hop nay, phuong thirc Read() cua 16p Note dugc goi, va phuong thuc Write()
cua l6p Document dugc goi.
Dé chung t6 rang két qua nay ciia phuong thirc phu quyét, ching ta tiép tuc tao ddi twong
Note thir hai va luc nay ta gan cho mot tham chiéu Note. Diéu nay dugc st dung dé minh hoa
cho nhimng truong hop cudi cing (goi thong qua ddi twong din xuit va goi théng qua giao
dién duoc tao tir dbi twong dan xuat):

Note note2 = new Note(“Second Test”);
Mot 14n nita, khi chung ta gan cho mét tham chiéu, phuong thirc phu quyét Read() dwoc goi.
Tuy nhién, khi nhitng phuong thirc dugc goi truc tiép tir dbi tugng Note:

note2.Read();

note2.Write();
két qua cho ta thiy ring cach phuong thirc ciia Note duoc goi chir khéng phai cua mot
phuong thirc Document:

Overriding the Read method for Note!

Implementing the Write method dor Note!
Thuee thi giao dién twong minh
Trong viéc thuc thi giao dién cho téi gio, nhitng 16p thuc thi (trong truong hop nay la
Document) tao ra cac phuong thirc thanh vién cung ky hiéu va kiéu tra vé nhu 1a phuong thirc
duoc mé ta trong giao dién. Ching ta khong can thiét khai bao tudng minh rang day 1a mot
thuc thi ctia mot giao di€n, viéc nay dugc hiéu ngém ba1i trinh bién dich.
Tuy nhién, c6 van d& xay ra khi mot 16p thuc thi hai giao dién va ca hai giao dién nay c6 cac
phuong thirc cung mot ky hi€u. Vi du 8.5 tao ra hai giao di¢n: IStorable va ITalk. Sau do6 thuc
thi phuwong thirc Read() trong giao dién ITalk dé doc ra tiéng ndi dung ctia mot cudn sach.
Khéng may 1a phuong thirc nay s& tranh chap voi phuong thitc Read() cia IStorable ma
Document phai thuc thi.
Boi vi ca hai phuong thirc IStorable va ITalk ¢c6 cung phuong thirc Read(),viéc thuc thi 16p
Document phai sir dung thuc thi twong minh cho méi phuong thitc. Vi viée thuc thi tudng
minh, 16p thuc thi Document s& khai bao tudng minh cho mdi phuong thirc:

void ITalk.Read();
Diéu nay sé& giai quyét viéc tranh chip, nhung no sé& tao ra hang loat cic hiéu tng tha vi.
Dau tién, khong can thiét sir dung thuc thi tudng minh véi nhitng phuong thic khac cia Talk:

public void Talk();
vi khong c6 sy tranh chdp cho nén ta khai bao nhu théng thuong.
Diéu quan trong 14 cac phuong thirc thuc thi tudng minh khong c6 bd sung truy cip:

void ITalk.Read();

Phuong thirc ndy duoc hiéu ngdm 13 public.
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That vay, mot phuong thirc dugc khai béo tudng minh thi s€ khong dugc khai bao véi céc tur
khoa bd sung truy cap: abstract, virtual, override, va new.
Mot diéu quan trong khac 1a chiing ta khong thé truy cap phwong thic thyc thi trong minh
thong qua chinh ddi twong. Khi chung ta viét:
theDoc.Read();
Trinh bién dich chi hiéu ring chung ta thuc thi phuong thirc giao dién ngam dinh cho
IStorable. Chi mot cach duy nhét truy cap cac phuong thirc thyc thi twdng minh 1a thong qua
viéc gan cho giao dién dé thuc thi:
ITalk itDoc = theDoc as ITalk;
if (itDoc !'= null)
{
itDoc.Read();
b
Str dung thuc thi tudng minh dugc ap dung trong vi du 8.5
Y Vidu 8.5: Thuc thi twong minh.

using System;

interface IStorable

{
void Read();
void Write();
b
interface ITalk
{
void Talk();
void Read();
b

// 18p Document thuc thi hai giao dién
public class Document : IStorable, ITalk
{
// b0 khéi dung
public Document( string s)
{
Console.WriteLine(“Creating document with: {0}",s);

b

// tao phuang thic do
public virtual void Read()
{
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by

Console.WriteLine(“"Implementing IStorable.Read”);

// thuc thi binh thudng
public void Write()

{

by

Console.WriteLine(“"Implementing IStorable.Write");

// thuc thi tudng minh
void ITalk.Read()

Console.WriteLine(“"Implementing ITalk.Read”);

public void Talk()

Console.WriteLine(“"Implementing ITalk.Talk”);

public class Tester

static void Main()

{
b
{
b
b
{
{
b
b

// tao dGi tugng Document
Document theDoc = new Document(*Test Document”);
IStorable isDoc = theDoc as IStorable;
if (isDoc !'= null)
{
isDoc.Read();
b
ITalk itDoc = theDoc as ITalk;
if (itDoc !'= null)
{
itDoc.Read();
b
theDoc.Read();
theDoc.Talk();

Thuc Thi Giao Dién
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Két qua:
Creating document with: Test Document
Implementing IStorable.Read
Implementing ITalk.Read
Implementing IStorable.Read
Implementing ITalk.Talk

Luwa chon viéc thé hi¢n phwong thive giao dién

Nhirng nguoi thiét ké 16p co thé thu dugc loi khi mot giao dién duoc thyc thi thong qua thuc
thi tuong minh va khéng cho phép cac thanh phan client cua 16p truy cép trir phi sit dung
thong qua viéc gan cho giao dién.

Gia str nghia cua dbi twong Document chi ra ring né thuc thi giao dién IStorable,
nhung khéng mudn phuong thirc Read() va Write() 13 phan giao dién public cua 16p
Document. Chung ta ¢ thé str dung thuc thi tudng minh dé chéc chin chi co thé truy cap
thong qua viéc gan cho giao dién. Piéu nay cho phép chung ta luu trit ngit nghia cua 16p
Document trong khi van c6 thé thuc thi dugc giao dién IStorable. Néu thanh phan client
mubn ddi tuong thuc thi giao di¢n IStorable, nd co thé thuc hién gan tuong minh cho giao
dién dé goi cac phuong thirc thuc thi giao dién. Nhung khi str dung ddi twong Document thi
nghia la khong c6 phuong thirc Read() va Write().

That vay, ching ta c6 thé Iya chon thé hién nhitng phuong thirc théng qua thyc thi
tuong minh, do d6 ching ta c6 thé trung bay mot vai phuong thirc thuc thi nhu 14 mot phan
ciia 16p Document va mot sé phuong thirc khac thi khong. Trong vi du 8.5, d6i tuong
Document trung bay phuong thuc Talk() nhu la phuong thic cua 16p Document, nhung
phuong thirc Talk.Read() chi dugc thé hién thong qua gan cho giao dién. Tham chi néu
IStorable khong c6 phuong thirc Read(), ching ta ciing c6 thé chon thyuc thi tudng minh
phuong thirc Read() dé phuong thirc khong duoc thé hién ra bén ngoai nhu cac phuong thire
cua Document.

Chiing ta luu ¥ rang vi thuc thi giao dién tudong minh ngin ngira viéc sir dung tir khoa
virtual, mot 16p dan xuét c6 thé dugc hd tro dé thuc thi lai phuong thic. Do dé, néu Note
dan xuit tir Document, n6 c6 thé duogc thuc thi lai phuong thirc Talk.Read() bdi vi 16p
Document thyc thi phuong thirc Talk.Read() khong phai 4o.

A n thanh vién
Ngon ngir C# cho phép 4n cac thanh vién cua giao dién. Vi duy, chung ta c6 mot giao di¢n
IBase voi1 mot thudc tinh P:

interface IBase
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int P { get; set;}
b
va sau d6 chung ta dan xudt tur giao dién nay ra mot giao dién khac, IDerived, giao dién mai
nay lam 4n thudc tinh P v6i mot phuong thirc méi P():
interface IDerived : IBase
{
new int P();
b
Viéc cai dat nay 1a mot y tudng tot, bay gid chung ta c¢6 thé an thudc tinh P trong 16p co s6.
Mot thyuc thi ciia giao dién dan xudt nay doi hoi t6i thiéu mot thanh vién giao dién tudng
minh. Chiing ta ¢6 thé sir dung thuc thi twong minh cho thudc tinh ciia 16p co sé hodc cta
phuong thirc din xuat, hodc chung ta c6 thé sir dung thuc thi tudng minh cho ca hai. Do do,
ba phién ban dugc viét sau déu hop 1¢:

class myClass : IDerived

{
// thuc thi tudng minh cho thudc tinh cc sé
int IBase.p { get{...}}
// thuc thi ngdm dinh phuong thirc dan xuét
public int P() {...}

b

class myClass : IDerived

{
// thuc thi ngam dinh cho thubc tinh cd s@
public int P { get{...}}
// thuc thi tudng minh phuong thirc dan xuét
int IDerived.P() {...}

b

class myClass : IDerived

{
// thuc thi tudng minh cho thudc tinh cc sé
int IBase.P { get{...}}
// thuc thi tudng minh phuong thirc dan xuét
int IDerived.P(){...}

b

Truy cdp l6p khéng cho din xuit va kiéu gid tri
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Noi chung, viéc truy cdp nhitng phuong thirc ciia mot giao di¢n thong qua viéc gan cho giao
dién thi thuong duoc thich hon. Ngoai trir dbi vai kiéu gia tri (nhu cu trac) hodc voi cac 16p
khong cho din xuat (sealed class). Trong trudng hop nay, cach vu chudng hon 1a goi phuong
thirc giao dién thong qua ddi twong.
Khi chung ta thyc thi mét giao dién trong mét clu truc, 1a chung ta dang thyc thi n6 trong mot
kiéu dir liéu gia tri. Khi chung ta gan cho mét tham chiéu giao dién, c6 mot boxing ngam dinh
ctia d6i tuong. Ching may khi ching ta sir dung giao dién dé bo sung ddi twong, n6 1a mot dbi
tuong da boxing, khong phai 1a ddi tugng nguyén thity can duge bo sung. Xa hon nira, néu
ching ta thay d6i kiéu dir liéu gi4 tri, thi kiéu di liéu dwoc boxing van khong thay d6i. Vi du
8.6 tao ra mot cAu tric va thuc thi mét giao dién IStorable va minh hoa viéc boxing ngém
dinh khi gén mot cAu trac cho mot tham chiéu giao di¢n.
B Vidu 8.6: Tham chiéu dén kiéu dir liéu gid tri.

using System;
// khai bdo mot giao dién don
interface IStorable
{
void Read();
int Status { get; set;}
b
// thuc thi théng qua cau trac
public struct myStruct : IStorable

{
public void Read()
{
Console.WriteLine(“"Implementing IStorable.Read”);
b
public int Status
{
get
{
return status;
b
set
{
status = value;
b
b
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// bién thanh vién luu gia tri thudc tinh Status
private int status;
b
public class Tester
{
static void Main()
{
// tao moét d6i tugng myStruct
myStruct theStruct = new myStruct();
theStruct.Status = -1; // khdi tao
Console.WriteLine(“theStruct.Status: {0}”, theStruct.Status);
// thay déi gié tri
theStruct.Status = 2;
Console.WriteLine("Changed object”);
Console.WriteLine(“theStruct.Status: {0}”, theStruct.Status);
// gan cho giao dién
// boxing ngam dinh
IStorable isTemp = (IStorable) theStruct;
// thiét 1ap gia tri thong qua tham chiéu giao dién
isTemp.Status = 4;
Console.WriteLine("Changed interface”);
Console.WriteLine(“theStruct.Status: {0}, isTemp: {1}”,
theStruct.Status, isTemp.Status);
// thay déi gia tri mot [an nita
theStruct.Status = 6;
Console.WriteLine("Changed object.”);
Console.WriteLine(“theStruct.Status: {0}, isTemp: {1}”",
theStruct.Status, isTemp.Status);

Két qua:

theStruct.Status: -1

Changed object.
theStruct.Status: 2

Changed interface
theStruct.Status: 2, isTemp: 4

Changed object
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theStruct.Status: 6, isTemp: 4

Trong vi du 8.6, giao dién IStorable c6 mdt phuong thirc Read() va mot thudc tinh 1a Status.
Giao dién nay dugc thuc thi bdi mot cAu trac tén 1a myStruct:
public struct myStruct : IStorable
Poan ma nguén tha vi bén trong Tester. Chung ta bt dau béng viéc tao mot thé hién cua cAu
triic va khdi tao thudce tinh 1a —1, sau d6 gia tri cua status dugc in ra:0
myStruct theStruct = new myStruct();
theStruct.Status = -1; // khdi tao
Console.WriteLine(“theStruct.Status: {0}"”, theStruct.status);
Két qua 1a gia tri ctia status dugc thiét 1ap:
theStruct.Status = -1;
K¢é tiép chung ta truy cap thudc tinh dé thay ddi status, mot 1an nira thong qua dbi twong gia
tri:
// thay déi gié tri
theStruct.Status = 2;
Console.WriteLine("Changed object”);
Console.WriteLine(“theStruct.Status: {0}”, theStruct.Status);
két qua chi ra sy thay doi:
Changed object
theStruct.Status: 2
Tai diém nay, chung ta tao ra mét tham chiéu dén giao dién IStorable, mot dbi tuong gia
tri theStruct dugc boxing ngdm va gan lai cho tham chiéu giao dién. Sau d6 chung ta dung
giao dién dé thay di gia tri cua status bang 4:
// gan cho mot giao dién
// boxing ngam dinh
IStorable isTemp = (IStorable) theStruct;
// thiét 1ap gia tri thong qua tham chiéu giao dién
isTemp.Status = 4;
Console.WriteLine("Changed interface”);
Console.WriteLine(“theStruct.Status: {0}, isTemp: {1},
theStruct.Status, isTemp.Status);
nhu chiing ta da thay két qua thyc hién co mot diém khéc biét:
Changed interface
theStruct.Status: 2, isTemp: 4
Diéu xay ra la: dbi twong duoc giao dién tham chiéu dén thay ddi gia tri status bang 4, nhung
d6i tuong gié tri cau tric khong thay d6i. Tham chi ¢6 nhidu tha vi hon khi chiing ta truy cap
phuong thirc thong qua ban than dbi tuong:
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// than d6i gia tri Ian nira

theStruct.Status = 6;

Console.WriteLine("Changed object”);

Console.WriteLine(“theStruct.Status: {0}, isTemp: {1}”",

theStruct.Status, isTemp.Status);

két qua ddi twong gia tri thay d6i nhung dbi twong duoc boxing va duoc giao dién tham chiéu
khong thay doi:

Changed object

theStruct.Status: 6, isTemp: 4

Ta thir xem doan ma IL dé hiéu tham vé cach thuc hién trén:

Y Vidu8.7: MSIL phat sinh tir vi du 8.6.

method private hidebysig static void Main() il managed
{
.entrypoint
// Code size 206 (Oxce)
.maxstack 4
.Jocal ([0] value class myStruct theStruct,
[1] class IStorable isTemp,
[2] int32 V_2)

IL_0000: Idloca.s theStruct

IL_0002: iniobj myStruct

IL_0008: Idloca.s theStruct

IL_00Oa: Idc.i4.ml

IL_000b: call instance void myStruct::set_status(int32)

IL_0010: Idstr “theStruct.Status: {0}”

IL_0015: Idloca.s theStruct

IL_0017: call instance int32 myStruct::get_status()

IL_0O01c: stloc.2

IL_001d: Idloca.s V_2

IL_001f: box [mscorlib]System.Int32

IL_0024: call void [mscorlib] System.Console::WriteLine
(class System.String, class System.Object)

IL_0029: Idloca.s theStruct

IL_002b: Idc.i4.2

IL_002c: call instance void myStruct::set_status(int32)
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“Changed object”

void [mscorlib]System.Console: :WriteLine

“theStruct.Status: {0}”
theStruct

instance int32 myStruct::get_status()

V_2
[mscorlib]System.Int32

void [mscorlib]System.Console: :WriteLine

(class System.String, class System.Object)

(class System.String, class System.Object, class System.Object)

theStruct
myStruct

instance void IStorable::set_status(int32)
“Changed interface”

void [mscorlib]System.Console: :WriteLine
“theStruct.Status: {0}, isTemp: {1}”
theStruct

instance int32 mySystem::get_status()

V_2
[mscorlib]System.Int32

instance int32 IStorable::get_status()
V_2
[mscorlib]System.Int32
void [mscorlib]System.Console: :WriteLine

theStruct

instance void myStruct::set_status(int32)

“Changed object”

IL_0031: Idstr
IL_0036: call
(class System.String)
IL_003b: Idstr
IL_0040: Idloca.s
IL_0042: call
IL_0047: stloc.2
IL_0048: Idloca.s
IL_004a: box
IL_004f: call
IL_0054: Idloca.s
IL_0056: box
IL_005b: stloc.1
IL_005c: Idloc.1
IL_005d: Idc.i4.4
IL_OO5e: callvirt
IL_0063: Idstr
IL_0068: call
(class System.String)
IL_006d: Idstr
IL_0072: Idloca.s
IL_0074: call
IL_0079: stloc.2
IL_007a: Idloca.s
IL_007c: box
IL_0081: Idloc.1
IL_0082: callvirt
IL_0087: stloc.2
IL_0088: Idloca.s
IL_008a: box
IL_008f: call
IL_0094: Idloca.s
IL_0096: Idc.i4.6
IL_0097: call
IL_009c: Idstr
IL_OOal: call
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(class System.String)

IL_00a6: Idstr “theStruct.Status: {0}, isTemp: {1}”
IL_00ab: Idloca.s theStruct

IL_0Oad: call instance int32 myStruct::get_status()
IL_00b2: stloc.2

IL_00b3: Idloca.s V_2

IL_00b5: box [mscorlib]System.Int32

IL_OOba: Idloc.1

IL_0Obb: callvirt instance int32 IStorable::get_status()
IL_00cO: stloc.2

IL_0Oc1: Idloca.s V_2

IL_00c3: box [mscorlib]System.Int32

IL_00c8: call void [mscorlib]System.Console: :WriteLine

(class System.String, class System.Object, class System.Object)
IL_00cd: ret
} // end fo method Tester::Main

Trong dong 1énh IL_00b, gié tri cua status dugc thiét 1ap thong qua viée goi ddi tuong gia tri.
Tiép theo chung ta thy 1énh goi thir hai & dong IL_0017. Luu ¥ rang viéc goi WriteLine() din
dén viéc boxing mot gia tri nguyén dé phuong thirc GetString ciia 16p object dugc goi.

Piéu mudn nhin manh 1a & dong 1énh IL_0056 khi mdt cAu trac myStruct da dugc boxing.
Vi¢c boxing nay tao ra mdt kiéu dit liéu tham chiéu cho tham chiéu giao dién. Va diéu quan
trong 1a ¢ dong IL_005e luc nay IStorable::set_status dugc goi chir khong phai la
myStruct::setStatus.

Diéu quan trong muén trinh bay ¢ day 1a khi ching ta thuc thi mot giao dién véi mot kiéu gia
tri, phai chic chin rang truy cip cac thanh vién ciia giao dién thong qua dbi twong hon 1a
thong qua mot tham chiéu giao dién.

Cau hoi va tra loi

Cdu hoi I: So sanh gitra 16p va giao dién?

Trd loi 1: Giao dién khéc véi Iop & mét s6 diém sau: giao dién khéng cung cdp bat cir sw
thyee thi ma nguén ndo ca. Piéu nay sé duwoc thyc hién tqi cac lop thwc thi giao dién. Mot
giao dién dwa ra chi dé néi rang cé cung cdp mot sé sw xdc nhdn hudng dan cho nhitng diéu
@i dé xdy ra va khéng di vao chi tiét. Mot diéu khdc nita la tdt ca cdc thanh vién cia giao
dién dwoc gia sir la public ngam dinh. Néu chiing ta c¢é thay doi thudc tinh truy cdp cia
thanh vién trong giao dién thi sé nhan dwoc 16i.

Giao dién chi chita nhitng phwong thirc, thuoc tinh, sy kién, chi muc. Va khong chwea dir liéu

thanh vién, bo khdi dung, va bé hiy. Chiing ciing khéng chira bat cir thanh vién static nao cd.
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Cdu hoi 2: Sy khac nhau gitra giao di¢n va 16p truru tugng?
Trd 1oi 2: S khdc nhau co ban 1 sw ké thira. Mot lop co thé ké thira nhiéu giao dién cung
mét lic, nhung khong thé ké thira nhiéu hon mét 16p trivu twong.
Cdu hoi 3: Cac 16p thuc thi giao dién s€ phai lam gi?
Tra 161 3: Cdc I6p thue thi giao dién phdi cung cdp cdc phan thue thi chi tiét cho cdc phwong
thuee, thugc tinh, chi muc, sy kién dwoc khai bdo trong giao dién.
Cdu hoi 4: C6 bao nhiéu cach goi mot phuong thirc dugce khai béo trong giao di¢n?
Tra loi 4: Co 4 cach goi phwong thirc dwoc khai bao trong giao dién:

= Théng qua I6p co sé tham chiéu dén doi tiwong cia I6p dan xudt

= Théng qua mét giao dién tao tir I6p co s6 tham chiéu dén doi twong dan xudt

= Théng qua mét doi tiwong dan xudt

= Théng qua giao dién tao tir doi twong dan xudt
Cdu hoi 5: Cac thanh vién cta giao dién co thé co nhitng thudc tinh truy cip nao?
Tra loi 5: Mdc dinh cdc thanh vién cua giao dién la public. Vi muc tiéu cua giao dién la xdy
dung cho cdc 16p khac siv dung. Néu ching ta thay doi thudc tinh nay nhw la internal,
protected hay private thi sé gdy ra loi.
Cdu héi 6: Ching ta c6 thé tao thé hién cia giao dién mot cach truc tiép duoc khong?
Tra 1oi 6: Khéong thé tao thé hién cua giao dién truc tiép bang khai bdo new dwoe. Ching ta
chi ¢é thé tao thé hién giao dién thong qua mét phép gan véi doi twong thuec thi giao dién.
Cau hoi thém
Cau hoi 1: Toan tw is dwoc dung lam gi trong giao dién?
Céu héi 2: Todn tir as ¢é loi hon todn tir is vé mdt ndo khi dwoc sir dung lién quan dén giao
dién?
Céu héi 3: Giao dién la kiéu dir liéu tham chiéu hay kiéu gia tri?
Cdu hdi 4: Khi thuc thi giao dién véi cau tric. Thi truy cdp cdc thanh vién cia giao dién
théng qua doi twong hay théng qua tham chiéu giao dién la tot nhat?
Céu héi 5: S6 giao dién co thé dwoc ké thira cho mét lop?
Cdu héi 6: Viéc thuc thi giao dién twong minh la thwc thi nhw thé nao? Trong trieong hop
ndo thi can thuc hién twong minh?
Bii tip
Bai tap 1: Hay viét mot giao dién khai bao mot thuoc tinh ID chira chudi gid tri. Viét mot lop
Employee thuc thi giao dién do.
Bdi tdp 2: Poan md nguén sau ddy cé 16i hdy sit 16i va hdy cho biét tai sao c6 16i nay. Sau

khi sira 16i hay viét mot 16p Circle thue thi giao dién ndy?

public interface IDimensions
{
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long width;
long height;
double Area();
double Circumference();
int Side();

Bai tdp 3: Chwrong trinh sau ddy cé 16i hay sir 16i, bién dich va chay lai chwong trinh? Gidi

thich tai sao chirong trinh cé I6i.

using System;

interface IPoint

{
// Property signatures:
int x
{
get;
set;
b
inty
{
get;
set;
b
b
class MyPoint : IPoint
{
// Fields:

private int myX;
private int myY;
// Constructor:
public MyPoint(int x, int y)
{
myX = X;
myY =y;
b
// Property implementation:
public int x
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return myX;

myX = value;

b
public int y
{

get

{

return myy;

myY = value;

by

class MainClass
{
private static void PrintPoint(IPoint p)
{
Console.WriteLine("x={0}, y={1}", p.x, p.y);
b
public static void Main()
{
MyPoint p = new MyPoint(2,3);
Console.Write("My Point: ");
PrintPoint(p);
IPoint p2 = new IPoint();
PrintPoint(p2);
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Bdi tdp 4: Xdy dung mét giao dién IDisplay cé khai bdo thudc tinh Name kiéu chudi. Hay
viét hai lép Dog va Cat thuc thi giao dién IDisplay, cho biét thudc tinh Name la tén cia doi

tuwong.
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MANG, CHI MUC, VA TAP HQP

® Ming
e Khai bao mang
® Gia tri mac dinh
e Truy cip cac thanh phin trong mang
e Khéi tao thanh phin trong mang

®  Sir dung tir kh6a params

Cau Iénh lap foreach

Mang da chiéu
o Ming da chiéu cung kich thuéc
. Ming da chiéu kich thwéc khac nhau
o Chuyén déi mang
o System.Array
e B0 chi muc
o B0 chi muc va phép gan

e Sir dung kiéu chi sé khac

Giao dién tap hgp

Chu héi & bai tap

Moi truong NET cung cip rat da dang sd luong cac 16p vé tap hop, bao gém: Array,
ArrayList, Queue, Stack, BitArray, NameValueCollection, va StringCollection.

Trong s6 d6 tap hop don gian nhit 1a Array, day 1a kiéu dit liéu tdp hop ma ngdn ngir C#
hd tro xdy dung sdn. Chuong nay ching ta s& tim hiéu cach lam viéc voi mang mot chiéu,
mang da chiéu, va mang cic mang (jagged array). Chung ta ciing dugc gidi thiéu phan chi
muc indexer, day 1a cach thiét 1ap dé lam cho viéc truy cap nhitng thudc tinh giéng nhau trg

nén don gian hon, mot 16p dugc chi muc thi gibng nhu mot mang.
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NET ciing cung cép nhiéu cac giao dién, nhu IEnumerable va ICollection. Nhiing phin
thuc thi ciia cac giao dién ndy cung cap cac tiéu chuan dé tuong tac voi cac tap hop. Trong
chuong nay ching ta s€ dugc cach st dung hi€u qua cia cac giao di¢n. Ciing thong qua
chuong nay ching ta s€& dugc gidi thi¢u cach sir dung chung cua céc tap hop trong .NET, bao
gém: ArrayList, Dictionary, Hashtable, Queue, va Stack.

Mang

Mang 1a mét tdp hop c6 thr ty cna nhitng dbi twong, tat ca cac dbi twong ndy cting mot
kiéu. Mang trong ngdn ngit C# c6 mot vai sy khac biét so véi mang trong ngdn ngit C++ va
mot s6 ngdn ngir khac, boi vi chung 13 nhitng dbi tuong. Diéu nay s& cung cip cho mang sir
dung cac phuong thirc va nhiing thudc tinh.

Ngbn ngit C# cung cap cu phap chuin cho viéc khai bao nhitng ddi twong Array. Tuy
nhién, cai that sy duoc tao ra 1a dbi tuong cua kiéu System.Array. Mang trong ngdén ngir C#
két hop cu phap khai bao mang theo kiéu ngon ngit C va két hop voi dinh nghia 16p do d6 thé
hién ctia mang c6 thé truy cip nhitng phuong thirc va thudc tinh ctia System.Array.

Mot sb céc thudc tinh va phuong thirc cua 16p System.Array

Thanh vién Mo ta

BinarySearch() Phuong thuc tinh public tim kiém mot mang mot chiéu da
sap thi tu.

Clear() Phuong thirc tinh public thiét 1ap cac thanh phan ciia mang

vé 0 hay null.

Copy() Phuong thtc tinh public da nap chéng thyc hién sao chép
mot vung cua mang vao mang khac.

Createlnstance()  Phuong thuc tinh public da nap chéng tao mot thé hién méi
cho mang

IndexOf() Phuong thure tinh public tra vé chi muc cua thé hién dau tién
chira gia tri trong mang mot chidu

LastIndexOf() Phuong thtic tinh public tra vé chi muc cua thé hién cudi

cung cua gia tri trong mang mat chiéu

Reverse() Phuong thire tinh public déo thtr tu ciia céc thanh phan trong
mang mot chiéu

Sort() Phuong thirc tinh public sip xép gia tri trong mang mot
chiéu.

IsFixedSize Thudc tinh public gia tri bool thé hién mang co kich thudc
cb dinh hay khéng.

IsReadOnly Thudc tinh public gia tri bool thé hién mang chi doc hay
khong

213

Mang, Chi Muc, va Tap Hdp



Ngon Ngii Lap Trinh C#

IsSynchronized Thudc tinh public gia tri bool thé hién mang co hd tro
thread-safe

Length Thudc tinh public chiéu dai cta mang

Rank Thudc tinh public chia sb chiéu cua mang

SyncRoot Thudc tinh public chira ddi twong dung dé dong bo truy cap
trong mang

GetEnumerator()  Phuong thirc public tra vé IEnumerator
GetLength() Phuong thtic public tra vé kich thuéc ctia mot chiéu ¢d dinh
trong mang
GetLowerBound() = Phuong thirc public tra vé can dudi ciia chiéu xac dinh trong
mang
GetUpperBound()  Phuong thirc public tra vé cén trén cua chiéu xac dinh trong
mang
Initialize() Khoi tao tat ca gia tri trong mang kiéu gia tri béng cach goi
bd khéi dung mac dinh cia ting gia tri.
SetValue() Phuong thire public thiét 1ap gia tri cho mot thanh phan xac
dinh trong mang.
Bang 9.1: Cac phwong thirc va thudc tinh cua System.Array.
Khai bdao mang
Chiing ta c6 thé khai bao mot mang trong C# vé6i cl phap theo sau:
<kiéu dir liéu>[] <tén mang>
Vi du ta co6 khai bao nhu sau:
int[] mylntArray;

Cap dau ngodc vuodng ([]) bao cho trinh bién dich biét rang ching ta dang khai bao mot mang.

Kiéu dir liéu 13 kiéu cta cac thanh phin chira bén trong mang. Trong vi du bén trén.
myIntArray duoc khai bao 1a mang sé nguyén.

Chiing ta tao thé hién ctia mang bang cach str dung tir khoa new nhu sau:

mylIntArray = new int[6];

Khai bao nay sé thiét 1ap bén trong bd nhd mot mang chira sau sd nguyén.

Y=\Ghi chii: danh cho 1ap trinh vién Visual Basic, thanh phan dau tién ludn bét dau 0, khong
¢6 cach nao thiét 1ap can trén va can dudi cia mang, va chung ta ciing khong thé thiét 1ap lai
kich thuéc cua mang.

Diéu quan trong dé phan biét gitta ban than mang (tdp hop cac thanh phan) va cac thanh phan

trong mang. Dbi twong myIntArray 1d mot mang, thanh phan 1a nim sb nguyén duoc luu gitr.

Mang trong ngdn ngit C# 1a kiéu dir liéu tham chiéu, duoc tao ra trén heap. Do d6
myIntArray duoc cip trén heap. Nhitng thanh phan cta mang duogc cip phat dua trén cac kiéu

dir liéu cua ching. S6 nguyén 1a kiéu dir lidu gia tri, va do d6 nhitng thanh phan cia
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mylIntArray 1a kiéu dit liéu gia tri, khong phai s nguyén dugc boxing. Mot mang cua kiéu dir
lidu tham chiéu s& khong chira gi ca nhung tham chiéu dén nhiing thanh phan dugc tao ra trén
heap.
Gia tri mdc dinh
Khi chung ta tao mot mang c6 kiéu dit liéu gia tri, mdi thanh phén s€ chura gia tri mac dinh
ctia kiéu dir liéu (xem bang 4.2, kiéu dit liéu va cac gia tri mic dinh). Vi khai bao:

mylIntArray = new int[5];
s€ tao ra mot mang nam ) nguyén, va moi thanh phén duoc thiét l1ap gid tri mac dinh 1a 0,
day ciing 1a gia trji mic dinh cua s nguyén.
Khéng giéng voi mang kiéu dir liéu gia tri, nhitng kiéu tham chiéu trong mot mang khong
duoc khoi tao gia tri mac dinh. Thay vao do, chung s€ dugc khoi tao gia tri null. Néu chung ta
¢b truy cap dén mot thanh phan trong mang kiéu dit liéu tham chiéu trude khi chung duoc
khéi tao gia tri xac dinh, ching ta s€ tao ra mdt ngoai I¢.
Gia st chiing ta tao ra mot 16p Button. Chung ta khai bdo mot mang cac ddi tugng Button voi
cu phap sau:

Button[] myButtonArray;
va chiing ta tao thé hién ctia mang nhu sau:

myButtonArray = new Button[3];

Y=\Ghi chii: chiing ta c6 thé viét ngan gon nhu sau:

Button muButtonArray = new Button[3];

Khéng gidng voi vi du mang s6 nguyén trude, cau 1énh nay khong tao ra mot mang véi nhirng
tham chiéu dén ba dbi twong Button. Thay vao d6 viéc ndy sé& tao ra mot mang
myButtonArray v6i ba tham chiéu null. Bé sir dung mang nay, dau tién chung ta phai tao va
gan d6i tuong Button cho timg thanh phan tham chiéu trong mang. Chung ta c6 thé tao d6i
tugng trong vong lap va sau d6 gan timg d6i twong vao trong mang.

Truy cdp cdc thanh phén trong mdng

Dé truy cap vao thanh phan trong mang ta ¢ thé sir dung toan tir chi muc ([]). Mang dung
co s& 0, do d6 chi muc cia thanh phan dau tién trong mang luén luén 1a 0. Nhu vi du trude
thanh phén dau tién la myArray[0].

Nhu da trinh bay ¢ phén trudc, mang 1a dbi tuong, va do d6 n6 c6 nhiing thudc tinh. Mot
trong nhiing thudc tinh hay sir dung 1a Length, thudc tinh nay s& bao cho biét sb ddi twong
trong mot mang. Mot mang c6 thé duge danh chi muc tir 0 dén Length —1. Do d6 néu c6 nam
thanh phén trong mang thi cac chi muc la: 0, 1, 2, 3, 4.

Vi du 9.1 minh hoa vi¢c sir dung cac khai niém vé mang tur dau chuong té1 gio. Trong vi du
mot 16p tén 1a Tester tao ra mot mang kiéu Employee va mot mang sd nguyén. Tao cac ddi

tuong Employee sau d6 in hai mang ra man hinh.
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B Vidu 9.1: lam viéc véi mét mang.

namespace Programming_CSharp

{

using System;

// tao mét I8p don gidn dé Iuu trit trong mang

public class Employee

{

by

// b0 khdi tao Idy mot tham sé
public Employee( int emplID )

{
this.empID = emplD;
b
public override string ToString()
{
return emplID.ToString();
b

// bi€n thanh vién private
private int emplID;

private int size;

public class Tester

{

static void Main()
{
int[] intArray;
Employee[] empArray;
intArray = new int[5];
empArray = new Employee[3];
// tao dGi tugng dua vao mang
for(inti = 0; i < empArray.Length; i++)
{
empArray[i] = new Employee(i+5);
b
// xuat mang nguyén
for(inti = 0; i < intArray.Length; i++)
{
Console.Write(intArray[i].ToString()+"\t");
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// xuat mang Employee
for(inti = 0; i < empArray.Length; i++)
{
Console.WriteLine(empArray[i].ToString()+"\t");

Kétqud.‘
0o 0 0 0 0 5 6 7

Vi du bat dau véi viée dinh nghia mot 16p Employee, 16p nay thuc thi mot bo khoi dung iy
mot tham s6 nguyén. Phuong thirc ToString() duoc ké thira tir 16p Object duge phu quyét dé
in ra gia tri empID cua dbi tuong Employee.
Céc kiéu tao ra 1a khai bao rdi méi tao thé hién ciia hai mang. Mang s6 nguyén dugc ty dong
thiét 1ap gia tri 0 mdc dinh cho timg sd nguyén trong mang. Noi dung ciia mang Employee
dugc tao bang cac 1énh trong vong lap.
Cubi cung, ndi dung cua ca hai mang dugc xudt ra man hinh console dé dam bao két qua nhu
mong mudn; nim gia tri ddu ctia mang nguyén, ba s sau cing 1a ciia mang Employee.
Khdi tao thanh phén ciia mang

Chiing ta c6 thé khdi tao ndi dung ciia mot mang ngay luc tao thé hién ciia mang bang
cach dat nhitng gia tri bén trong déu ngodc ({}). C# cung cip hai ci phap dé khoi tao céac
thanh phan cia mang, mot cu phap dai va mot ca phap ngan:

int[] myIntArray = new int[5] { 2, 4, 6, 8, 10};

int[] myIntArray = { 2, 4, 6, 8, 10};
Khéng c6 su khac biét gitta hai cti phap trén, va hau hét cac chuong trinh déu st dung ct
phap ngdn hon do su tu nhién va luoi ddnh nhiéu 1énh cua ngudi 1ap trinh.
Sur dung tw khoa params

Chung ta c6 thé tao mot phuong thirc r0i sau d6 hién thi cac sé nguyén ra man hinh
console bing cach truyén vao mdt mang cac sd nguyén va sir dung vong lip foreach dé
duyét qua timg thanh phan trong mang. Tir khéa params cho phép chung ta truyén mot sb
bién ciia tham s6 ma khong can thiét phai tao mot mang.
Trong vi du Kké tiép, chung ta s€ tao mdt phuong thic tén DisplayVals(), phuong thirc nay sé
14y mot s cac bién cua tham sb nguyén:

public void DisplayVals( params int[] intVals)
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Phuong thic co thé xem mang nay nhu thé mot mang dugc tao ra tudng minh va dugc truyén
vao tham sb. Sau d6 chung ta co thé tu do lap lan luot qua céc thanh phén trong mang giéng
nhu thue hién véi bat ctr mang nguyén nao khac:

foreach (int i in intVals)

{

Console.WriteLine("DisplayVals: {0}", i);

b
Tuy nhién, phuong thirc goi khong can thiét phai tao tuong minh mot mang, né chi don gian
truyén vao cac s6 nguyén, va trinh bién dich s& két hop nhiing tham sb nay vao trong mot
mang cho phuong thirc DisplayVals, ta c6 thé goi phurong thirc nhu sau:

t.DisplayVals(5,6,7,8);
va ching ta c6 thé ty do tao mot mang dé truyén vao phuong thire néu mudn:

int [] explicitArray = new int[5] {1,2,3,4,5%};

t.DisplayArray(explicitArray);
Vi du 9.3 cung cip tat ca ma ngudn dé minh hoa st dung ct phap params.

Y Vidu 9.3: minh hoa sir dung params.

namespace Programming_CSharp

{
using System;
public class Tester
{
static void Main()
{
Tester t = new Tester();
t.DisplayVals(5,6,7,8);
int[] explicitArray = new int[5] {1,2,3,4,5};
t.DisplayVals(explicitArray);
b
public void DisplayVals( params int[] intVals)
{
foreach (int i in intVals)
{
Console.WriteLine(“DisplayVals {03}", i);
b
b
b
b
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Két qua:
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals

DisplayVals

g s, W N P JdJ o0 U]

DisplayVals

Cau lénh lap foreach
Cau I¢nh 1ap foreach khd mai voi nhitng nguoi da hoc ngdén ngtr C, tr khoa nay dugc su
dung trong ngdn ngit Visual Basic. Cau 1énh foreach cho phép ching ta lip qua tit ca cac
muc trong mot mang hay trong mot tap hop.
Cu phép su dung 1énh 13p foreach nhu sau:
foreach (<kiéu dif liéu thanh phan> <tén truy cdp> in <mang/tap hap> )
{
// thuc hién thong qua <tén truy cép> tuong U'ng vdi
// ting muc trong mang hay tap hgp
¥
Do vay, ching ta c6 thé cai tién vi du 9.1 trudc bang cach thay viéc st dung vong lap for
bang vong lip foreach dé truy cap dén timg thanh phan trong mang.
B Vidu9.2: Sir dung foreach.

namespace Programming_CSharp
{
using System;
// tao mot I8p don gian dé Iuu trit trong mang
public class Employee
{
// b0 khdi tao 18y mot tham s
public Employee( int emplD )
{
this.empID = emplD;
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public override string ToString()

{
return emplID.ToString();

b
// bi€n thanh vién private
private int emplD;
private int size;
b
public class Tester
{
static void Main()
{
int[] intArray;
Employee[] empArray;
intArray = new int[5];
empArray = new Employee[3];
// tao dGi tugng dua vao mang
for(inti = 0; i < empArray.Length; i++)
{
empArray[i] = new Employee(i+10);
b
// xuadt mang nguyén
foreach (int i in intArray)
{
Console.Write(i.ToString()+"\t");
b
// xuat mang Employee
foreach ( Employee e in empArray)

{
Console.WriteLine(e.ToString()+"\t");

Két qua cua vi du 9.2 cling twong ty nhu vi du 9.1. Tuy nhién, véi viéc st dung vong lap for
ta phai xac dinh kich thudc cia mang, str dung bién dém tam thoi dé truy cap dén ting thanh
phan trong mang:
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for (inti = 0 ; i < empArray.Length; i++)
{
Console.WriteLine(empArray[i].ToString());
b
Thay vao d6 ta st dung foreach , khi d6 vong 1ap s€ tu dong trich ra ting muc tudn tu trong
mang va gan tam vao mot tham chiéu déi tuong khai bao & dau vong lap:
foreach ( Employee e in empArray)
{
Console.WriteLine(e.ToString()+"\t");
b
Déi twong dugc trich tir mang c6 kiéu dir liéu twong tmg. Do d6 chung ta c¢6 thé st dung bat
ctr thanh vién public cta ddi tuong.
Ming da chiéu
Tir ddu chuong dén gid chung ta chi néi dén mang cc sé nguyén hay mang cac dbi tuong.
Tat ca cac mang nay déu 1a mang mot chiéu. Mang mot chiéu trong d6 cac thanh phan cua né
chi don gian 1a cac d6i twong kiéu gia tri hay ddi twong tham chiéu. Mang c6 thé dugc t6 chic
phtic tap hon trong d6 mdi thanh phan 13 mot mang khac, viéc to chirc ndy goi 1a mang da
chiéu.
Mang hai chiéu duoc to chirc thanh cac dong va cdt, trong d6 cac dong 1a duoc tinh theo hang
ngang cia mang, va cac cot dugc tinh theo hang doc cua mang.
Mang ba chiéu ciing c6 thé dugc tao ra nhung thuong it sit dung do kho hinh dung. Trong
mang ba chiéu nhimg dong bay gio 1a cdc mang hai chiéu.
Ngbén ngit C# hd tro hai kiéu mang da chiéu 1a:
=  Mang da chiéu cung kich thuéc: trong mang nay mdi dong trong mang cé cung kich
thudc voi nhau. Mang nay c6 thé 13 hai hay nhiéu hon hai chiéu.
= Mang da chiéu khong cung kich thudc: trong mang nay cac dong c6 thé khong cing
kich thude voi nhau.
Ming da chiéu cung kich thwoc
Maing da chiéu cung kich thudc con goi 1 mang hinh chit nhat (rectanguler array). Trong
mang hai chiéu cd dién, chiéu dau tién dugc tinh bang s6 dong ciia mang va chiéu thir hai
dugc tinh bang s6 cot clia mang.
Dé khai bao mang hai chiéu, chiing ta c6 thé sir dung ct phap theo sau:
<kiéu dir liéu> [,] <tén mang>
Vi du dé khai bao mot mang hai chiéu co tén 1a myRectangularArray dé chura hai dong va ba
cot cac sb nguyén, ching ta c6 thé viét nhu sau:

int [ , ] myRectangularArray;
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Vi du tiép sau day minh hoa viéc khai bao, tao thé hién, khoi tao va in nodi dung ra man hinh
cua mot mang hai chiéu. Trong vi du nay, vong lap for dugc su dung dé khéi tao cac thanh
phan trong mang.
e Vi du 9.4: Mang hai chiéu.

namespace Programming_CSharp

{
using System;
public class Tester
{
static void Main()
{
// khai bdo s6 dong va s6 c6t cia mang
const int rows = 4;
const int columns = 3;
// khai bdo mang 4x3 s6 nguyén
int [,] rectangularArray = new int[rows, columns];
// khdi tao cac thanh phan trong mang
for(inti = 0; i < rows; i++)
{
for(int j = 0; j < columns; j++)
{
rectangularArray[i,j] = i+j;
b
b
// xuat n6i dung ra man hinh
for(inti = 0; i < rows; i++)
{
for(int j = 0; j < columns; j++)
{
Console.WriteLine(“rectangularArray[{0},{1}] = {2}",
i, j, rectangularArray[i, j1);
b
b
b
b
b
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Két qua:

rectangularArray[0,0] =
rectangularArray[0,1] =
rectangularArray[0,2] =
rectangularArray[1l,0] =
rectangularArray[l,1] =
rectangularArray[l,2] =
rectangularArray[2,0] =
rectangularArray([2,1] =
rectangularArray([2,2] =
rectangularArray[3,0] =

rectangularArray[3,1] =

g o w WD NN RO

rectangularArray[3,2] =

Trong vi du nay, chung ta khai bao hai gia tri:

const int rows = 4;

const int columns = 3;
hai gia tri nay duogc sir dung dé khai bao s6 chiéu clia mang;

int [,] rectangularArray = new int[rows, columns];
Luu ¥ trong ct phép nay, ddu ngodc vudng trong int[,] chi ra rang dang khai bao mot kiéu dir
lidu 1a mang s6 nguyén, va dau phay (,) chi ra rang dy la mang hai chiéu (hai dau phay khai
bao mang ba chiéu, va nhiéu hon nira). Viéc tao thé hién thuc sy cua mang ¢ 1énh new int
[rows,columns] dé thiét 1ap kich thudc cua mdi chiéu. O day khai bao va tao thé hién duge
két hop véi nhau.
Chuong trinh khoi tao tit ca cac gia tri cac thanh phan trong mang théng qua hai vong lap
for. Lip thong qua mdi cot cuia mdi dong. Do do, thanh phan dau tién dwoc khéi tao 1a
rectangularArray[0,0], tiép theo bdi rectangularArray[0,1] va dén rectangularArray[0,2].
Mot khi diéu nay thyc hién xong thi chuong trinh s& chuyén qua thyuc hién tiép ¢ dong tiép
tuc: rectangularArray[1,0], rectangularArray[1,1], rectangularArray[1,2]. Cho dén khi tat
ca cac cOt trong tit ca cac dong da dugc duyét qua tirc 13 tat ca cac thanh phan trong mang da
duoc khot tao.
Nhu chung ta di biét, chiing ta c6 thé khoi tao mang mot chiéu bang cach sir dung danh sach
cac gia tri bén trong ddu ngodc ({}). Ching ta ciing c6 thé lam twong ty voi mang hai chiéu.
Trong vi du 9.5 khai bdo mang hai chiéu rectangularArray, va khoi tao cac thanh phén cua no
thong qua cac danh sach céc gia tri trong ngodc, sau do in ra ndi dung cta ndi dung.
Y Vidu 9.5: Khéi tao mang da chiéu.
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namespace Programming_CSharp
{
using System;
public class Tester
{
static void Main()
{
// khai béo bién luu s6 dong s6 cot mang
const int rows = 4;
const int columns = 3;
// khai bdo va dinh nghia mang 4x3
int[,] rectangularArray = {
{0,1,2%}, {3,4,5}, {6,7,8},{9,10,11%}
i
// xuat néi dung clua mang
for(inti = 0; i < rows; i++)
{
for(int j = 0; j < columns; j++)
{
Console.WriteLine(“rectangularArray[{0},{1}] = {2}",

i, j, rectangularArray[i,j]);

Két qua:

rectangularArray[0,0] =
rectangularArray[0,1] =
rectangularArray[0,2] =
rectangularArray[1l,0] =
rectangularArray[l,1] =
rectangularArray[l,2] =
rectangularArray[2,0] =
rectangularArray([2,1] =

rectangularArray([2,2] =

© 0 @~ o g w NP O

rectangularArray[3,0] =
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rectangularArray|[3,1] 10

rectangularArray|[3, 2] 11

Vi duy trén cling twong tu nhu vi du 9.4, nhung trong vi du nay chiing ta thuc hién viéc khoi
tao truc tiép khi tao cac thé hién:
int[,] rectangularArray =
{
{0,1,2%, {3,4,5}, {6,7,8},{9,10,11}
i
Gié tri dugc gan thong qua bdn danh sach trong ngodc moc, mdi trong s6 d6 1a c6 ba thanh
phén, bao ham mdt mang 4x3.
Néu chung ta viét nhu sau:
int[,] rectangularArray =
{
{0,1,2,3}, {4,5,6,7}, {8,9,10,11}
i

thi s€ tao ra mQt mang 3x4.

Miing da chiéu cé kich khdc nhau

Ciing nhu gi6i thiéu trude kich thude cua cac chiéu co thé khong bang nhau, diéu nay
khac v6i mang da chiéu cung kich thudc. Néu hinh dang ciia mang da chiéu cung kich thuée
c¢6 dang hinh chit nhat thi hinh dang ctia mang nay khong phai hinh chir nhét vi cac chiéu cta
chung khong diéu nhau.

Khi ching ta tao mdt mang da chiéu kich thuéc khac nhau thi ching ta khai bao sé dong
trong mang trude. Sau d6 véi mdi dong s& gitr mot mang, co kich thude bat ky. Nhitng mang
nay duogc khai béo riéng. Sau d6 chung ta khoi tao gia tri cac thanh phan trong nhitng mang
bén trong.

Trong mang nay, mdi chiéu 1a mot mang mot chiéu. Dé khai bio mang da chiéu co kich
thude khac nhau ta st dung ca phap sau, khi d6 sé ngoic chi ra sb chiéu ctia mang:

<kiéu dir liéu> [11[] ...

Vi dy, chung ta c6 thé khai bao mang ) nguyén hai chiéu khac kich thuéc tén myJagged-
Array nhu sau:

int [] [] myJaggedArray;

Chiing ta ¢ thé truy cap thanh phan tht nim cua mang thir ba bang cu phap: myJagged-
Array[2][4].

Vi du 9.6 tao ra mang khéc kich thudc tén mylaggedArray, khoi tao cac thanh phén, roi sau
d6 in ra man hinh. Dé tiét kiém thoi gian, ching ta sir dung méang cac sd nguyén dé cac thanh

phan cua nd duoc ty dong gan gia tri mac dinh. Va ta chi can gan mot so gia tri can thiét.
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e Vi du 9.6: Mang khac chiéu.

namespace Programming_CSharp

{

using System;

public class Tester

{

static void Main()

{

const int rows = 4;

// khai bdo mang t6i da bén dong
int[][] jaggedArray = new int[rows][];
// dong dau tién cé 5 phan tu
jaggedArray[0] = new int[5];

// dong th( hai cé 2 phan tu
jaggedArray[1] = new int[2];

// dong th(& ba cé 3 phan tu
jaggedArray[2] = new int[3];

// dong cubi cung cé 5 phan tu
jaggedArray[3] = new int[5];

// khai tao mot vai gia tri cho cac thanh phan ciia mang
jaggedArray[0][3] = 15;
jaggedArray[1][1] = 12;
jaggedArray[2][1] = 9;
jaggedArray[2][2] = 99;
jaggedArray[3][0] = 10;
jaggedArray[3][1] = 11;
jaggedArray[3][2] = 12;
jaggedArray[3][3] = 13;
jaggedArray[3][4] = 14;

for(inti =0;i<5; i++)

{
Console.WriteLine(“jaggedArray[0][{0}] = {1}",
i, jaggedArray[0][i]);
b
for(inti =0; i< 2; i++)
{

Console.WriteLine(“jaggedArray[1][{0}] = {1}",
226
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i, jaggedArray[1][i]);

b
for(inti =0; i< 3; i++)
{
Console.WriteLine(“jaggedArray[2][{0}] = {1}",
i, jaggedArray[2][i]);
b
for(inti =0;i<5; i++)
{
Console.WriteLine(“jaggedArray[3][{0}] = {1}",
i, jaggedArray[3][i]);
b

Két qua:
jaggedArray[0] [0] = O
jaggedArray[0][1] = O
jaggedArray[0][2] = O
jaggedArray[0] [3] = 15
jaggedArray[0] [4] = O
jaggedArray[1][0] = O
jaggedArray[1l][1l] = 12
jaggedArray[2][0] = O
jaggedArray[2][1] = 9
jaggedArray[2][2] = 99
jaggedArray[3][0] = 10
jaggedArray[3][1] = 11
jaggedArray[3][2] = 12
jaggedArray[3][3] = 13
jaggedArray[3][4] = 14

Trong vi du niy, mang dugc tao véi bén dong:

int[][] jaggedArray = new int[rows][];
Chu y rang chiéu thir hai khong xac dinh. Do sau d6 chiing ta c6 thé khai bao mdi dong co
kich thuéc khac nhau. Bbn 1énh sau tao cho mdi dong mot mang mot chiéu cé kich thudce
khéc nhau:
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// dong dau tién cé 5 phan tu

jaggedArray[0] = new int[5];

// dong th( hai cé 2 phan tu

jaggedArray[1] = new int[2];

// dong th(& ba cé 3 phan tu

jaggedArray[2] = new int[3];

// dong cudi cung cé 5 phan tu

jaggedArray[3] = new int[5];
Sau khi tao cadc dong cho mang xong, ta thuc hién viéc dua cac gia tri vao cac thanh phén cua
mang. Va cudi ctng 14 xuét ndi dung ctia mang ra man hinh.
Y Ghi chii: Khi chung ta truy cap cac thanh phan ciia mang kich thudc bang nhau, chung ta
dit tit ca cac chi muyc ciia cac chiéu vao trong cing diu ngic vudng:

rectangularArray[i,j]
Tuy nhién v6i mang c6 kich thudc khic nhau ta phai dé timg chi muc cta timg chiéu trong
d4u ngodc vudng riéng:

jaggedArray[i][j]
Chuyén doi ming

Nhitng mang c6 thé chuyén d6i v6i nhau néu nhitng chiéu cta ching bang nhau va néu
cac kiéu cua cac thanh phan c6 thé chuyén d6i dugc. Chuyén d6i tudng minh gitta cac mang
xay ra néu cac thanh phan cta nhimg mang c6 thé chuyén doi tuong minh. Va nguoc lai,
chuyén doi ngdm dinh ctia mang xay ra néu cac thanh phan cua nhitng mang c6 thé chuyén
dbi ngdm dinh.
Néu mot mang chtra nhitng tham chiéu dén nhitng d6i trong tham chiéu, mot chuyén ddi co
thé duoc t6i mot mang cua nhiing ddi tuong co so. Vi du 9.7 minh hoa vi¢c chuyén ddi mot
mang kiéu Button dén mot mang nhimng ddi tuong.

= Vidu 9.7: Chuyén doi giita nhitng mang.

namespace Programming_CSharp
{
using System;
// tao I8p dé Iuu trit trong mang

public class Employee

{
public Employee( int emplID)
{
this.empID = emplD;
b
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public override string ToString()
{
return emplID.ToString();
b
// bién thanh vién
private int emplID;
private int size;
b
public class Tester
{
// phuang thic nay 18y mot mang cac object
// chung ta truyén vao mang cac déi tugng Employee
// va sau dé la mang céc string, ¢ su chuyén ddi ngam
// Vi ca hai didu dan xuét tur I6p object
public static void PrintArray(object[] theArray)

{
Console.WriteLine("Contents of the Array: {0}”, theArray.ToString());
// in ra ting thanh phan trong mang
foreach (object obj in theArray)
{
// trinh bién dich s€& goi obj.ToString()
Console.WriteLine(“Value: {0}”, obj);
b
b
static void Main()
{

// tao mang cac doi tugng Employee
Employee[] myEmployeeArray = new Employee[3];
// khdi tao cac ddi tugng cua mang
for (inti=0;i<3; i++)
{
myEmployeeArray[i] = new Employee(i+5);
b
// hiéu thi gia tri cia mang
PrintArray( myEmployeeArray );
// tao mang gém hai chudi
string[] array ={ “hello”, “world"};
// xuét ra ndi dung cla chudi
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PrintArray( array );

Két qua:

Contents of the Array Programming CSharp.Employee[]

Value: 5
Value: 6
Value: 7

Contents of the Array Programming CSharp.String[]
Value: hello

Value: world

Vi du 9.7 bt dau bﬁng viéc tao mot 16p don gian Employee nhu cac vi du trudc. Lop Tester
bay gio dugc thém mot phuong thic tinh PrintArray() dé xuat noi dung cuia mang, phuong
thirc nay c6 khai bao mot tham sd 1a mang mét chiéu cac dbi tugng object:

public static void PrintMyArray( object[] theArray)
object 14 16p co s& ngam dinh cho tit ca cac dbi twong trong moi trudng NET, nén né duoc
khai bao ngam dinh cho ca hai 16p string va Employee.
Phuong thtc PrintArray thuc hi¢n hai hanh dong. Pau tién, la goi phuong thirc ToString()
cua mang:

Console.WriteLine("Contents of the Array {0}”, theArray.ToString());
Tén cua kiéu dir liéu mang duoc in ra:

Contents of the Array Programming_CSharp.Employee[]

Contents of the Array System.String[]
Sau d6 phuong thic PrintArray thyc hién tiép viéc goi phuong thirc ToString() trong mdi
thanh phan trong mang nhan dugc. Do ToString() 1a phuong thirc 4o cua 10p co so object, va
chung ta da thuc hién phu quyét trong 16p Employee. Nén phuong thirc ToString() cta 16p
Employee duoc goi. Viéc goi ToString() co thé khong can thiét, nhung néu goi thi cling
khong c6 hai gi va né gitip cho ta dbi xtr voi cac dbi tugng mot cach da hinh.
System.Array

L6p mang Array chita mot sb cac phuong thirc hitu ich cho phép mé rong nhirng kha ning
cua mang va lam cho mang manh hon nhitng mang trong ngén ngir khac (xem bang 9.1). Hai
phuong thtrc tinh hitu dung cua 16p Array 1a Sort() va Reverse(). C6 mot cach hd trg déy du

cho nhimg kiéu dir liéu nguyén thuy nhu 1a kiéu. Pua mang lam viéc véi nhimg kiéu khéc
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nhu Button c6 mot sd kho khan hon. Vi du 9.8 minh hoa viéc sir dung hai phwong thirc dé
thao tac d6i tugng chudi.
= Vidu 9.8: Sir dung Array.Sort() va Array.Reverse().

namespace Programming_CSharp
{
using System;
public class Tester
{
public static void PrintArray(object[] theArray)
{
foreach( object obj in theArray)
{
Console.WriteLine(“Value: {0}”, obj);
b
Console.WriteLine(™\n");
b
static void Main()
{
string[] myArray =
{
“Who”, “is”,"Kitty”,”Mun”
i
PrintArray( myArray );
Array.Reverse( myArray );
PrintArray( myArray );
string[] myOtherArray =
{
“Chung”, “toi”, “1a”, “nhung”,”"nguoi”,
“lap”,”trinh”, “may”, “tinh”
i
PrintArray( myOtherArray );
Array.Sort( myOtherArray );
PrintArray( myOtherArray );
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Value: Mun
Value: Kitty
Value: is

Value: Who

Value: Chung
Value: toi
Value: la
Value: nhung
Value: nguoi
Value: lap
Value: trinh
Value: may

Value: tinh

Value: Chung
Value: la
Value: lap
Value: may
Value: nguoi
Value: nhung
Value: tinh
Value: toi

Value: trinh

Vi du bat dau bang viéc tao mang myArray, mang cac chudi vdi cac tir sau:
“Who”, “is”, “Kitty”, "Mun”
mang nay dugc in ra, sau d6 dugc truyén vao cho ham Array.Reverse(), Kkét qua chung ta théy
1a két qua ctia chudi nhu sau:
Value: Mun
Value: Kitty
Value: is
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Value: Who
Tuong tu nhu vay, vi du cling tao ra mang thir hai, myOtherArray, chira nhirng tir sau:
“Chung”, “toi”, “1a”, “nhung”,”"nguoi”,
"lap”,”trinh”, “may”, “tinh”
Sau khi goi phuong thirc Array.Sort() thi cac thanh phan ciia mang duoc sap xép lai theo thir
tu alphabe:
Value: Chung
Value: la
Value: lap
Value: may
Value: nguoi
Value: nhung
Value: tinh
Value: toi
Value: trinh
B¢ chi muc
Doi khi chung ta ching ta mong mudn truy cip mot tp hop bén trong mét 16p nhu thé
ban than 16p 12 mdt mang. Vi du, gia sir ching ta tao mot diéu khién kiéu ListBox tén la
myListBox chira mot danh sach cac chudi luu trit trong mot mang mot chiéu, mot bién thanh
vién private myStrings. Mot List Box chitra cac thudc tinh thanh vién va nhiing phuong thirc
va thém vao d6 mang chira cac chudi ctia nd. Tuy nhién, c6 thé thuan tién hon néu c6 thé truy
cap mang ListBox v&i chi muc nhu thé ListBox 1a mot mang that sy. Vi dy, ta cé thé truy cap
ddi tuong ListBox dugc tao ra nhu sau:
string theFirstString = myListBox[0];
string thelLastString = myListBox[myListBox.Length - 1];
B6 chi muc 1a mot co ché cho phép cac thanh phan client truy cdp mot tip hop chira bén trong
mot 10p bang cach str dung ct phap gidng nhu truy cdp mang ([]). Chi muc 1a mét loai thudce
tinh dac biét va bao g6m cac phuong thuc get() va set() dé xac nhan nhitng hanh vi cua
chung.
Chiing ta c6 thé khai bao thudc tinh chi muc bén trong ctia 16p bang cach sir dung cu phap
nhu sau:
<kiéu dir liéu> this [<kiéu dif liéu> <d6i muc>]
{ get; set; }
Kiéu tra vé duogc quyét dinh boi kiéu cua doi tuong dugc tra v& boi bd chi muc, trong khi do
kiéu cua dbi muc duge xac dinh boi kiéu cua ddi muc dung dé lam chi sd vao trong tap hop

chtra d6i twong dich. Miac du kiéu cua chi muc thuong dung 1a cac kiéu nguyén, chung ta
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ciing c6 thé dung chi muc cho tap hop bang cac kiéu dir liéu khac, nhu kiéu chudi. Ching ta
ciing c6 thé cung cip bd chi muc véi nhiéu tham sb dé tao ra mang da chiéu.
Tir khoa this tham chiéu dén dbi tuong noi ma chi muc xuét hién. Nhu mot thude tinh binh
thuong, ching ta ciing ¢6 thé dinh nghia phuong thiic get() va set() dé xac dinh ddi tuong
nao trong mang dugc yéu ciu truy cap hay thiét lap.
Vi du 9.9 khai bao mot diéu khién ListBox, tén 1a ListBoxTest, dbi tuong nay chira mgt mang
don gian (myStrings) va mot chi muc dé truy cap ndi dung ctia mang.
Y Ghi chii: D61 v6i 1ap trinh C++, bd chi muc dua ra giéng nhu viéc nap chdng toan tir chi
muc ([]) trong ngdn ngit C++. Toan tir chi myc khong duoc nap chdng trong ngdn ngit C#,
va dugc thay thé boi bo chi muc.
Y Vidu 9.9: Sir dung bo chi muc.

namespace Programming_CSharp
{
using System;
// tao I8p ListBox
public class ListBoxTest
{
// khai tao ListBox vGi mot chudi
public ListBoxTest( params string[] initialStrings)
{
// cap phéat khéng gian cho chudi
strings = new String[256];
// copy chudi truyén tU tham s&
foreach ( string s in initialStrings)
{
strings[ctr++] = s;
b
b
// thém mot chudi
public void Add(string theString)

{
if (ctr >= strings.Length)
{

// xu ly khi chi muc sai
b
else

strings[ctr++] = theString;
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// thuc hién b0 truy cap
public string this[int index]

{
get
{
if (index < 0 || index >= strings.Length)
{
// Xt ly chi muc sai
b
return strings[index];
b
set
{
if (index >= ctr)
{
// xur ly 16i chi muc khdng ton tai
b
else
strings[index] = value;
b
b

// 18y s6 lugng chudi dugdc luu gilr
public int GetNumEntries()
{
return ctr;
b
// cac bién thanh vién Iuu gilr mang cho b6 chi muc
private string[] strings;
private int ctr = 0;
b
// 18p thuc thi
public class Tester
{
static void Main()
{
// tao moét d6i tugng ListBox mdi va khai tao
ListBoxTest Ibt = new ListBoxTest(“Hello”,”"World");
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// thém mot s8 chudi vao Ibt
Ibt.Add("Who");

Ibt.Add("is");

Ibt.Add(“*Ngoc”);

Ibt.Add("Mun”);

// dung b6 chi muc

string strTest = “Universe”;

Ibt[1] = strTest;

// truy cdp va xudt tat ca cac chudi

for(inti = 0; i < Ibt.GetNumEntries(); i++)

{
Console.WriteLine(“Ibt[{0}]: {1}", i, Ibt[i]);

Két qua:
1bt[0]: Hello
1bt[1]: Universe
1bt[2]: Who
1bt[3]: 1is
1bt[4]: Ngoc
1bt[5]: Mun

Trong chuong trinh trén, dbi tugng ListBox luu gilt mQt mang cac chudi myStrings va mot
bién thanh vién ctr &ém sb chudi dugc chira trong mang myStrings.
Chung ta khoi tao mot méang tdi da 256 chudi nhu sau:

myStrings = new String[256];
Phan con lai cua bo khéi dung 1a thém cac chudi duoc truyén vao tham s, va don gian dung
1énh l3p foreach dé iy ting thanh phan trong mang tham s dua vao myStrings
Y Ghi chii: Néu chiing ta khong biét s6 lwong bao nhiéu tham s6 dugc truyén vao phwong
thirc, chiing ta sir dung tir khoa params nhu d3 mo ta trong phan trude ciia chuong.
Phuong thirc Add() ctia ListBoxTest khong lam gi khac hon 1a thém mot chudi méi vao bén
trong mang myStrings.
Tuy nhién phuong thirc quan trong cua ListBoxTest 1a b chi muc. Mot b chi muc thi khong
c6 tén nén ta dung tr khoa this:

public string this [int index]
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C phép cua bd chi muc ciing twrong ty nhu nhitng thudc tinh. Chiing c¢6 thé c6 phuong thire
get() hay set() hay ca hai phuong thirc. Phuong thire get() dugc thuc thi dau tién béng cach
kiém tra gia tri bién ctia chi muc va gia sir chi muc doi hoi hop 18, thi phuong thic tra vé gia
tri doi hai:

get
{
if (index < 0 || index >= myStrings.Length)
{
// Xt ly chi muc sai
b
return myStrings[index];
b

Déi voi phuong thire set() thi dau tién né s& kiém tra xem chi muc cia ddi tuong can lay c6
vuot qué sd lugng cua cac ddi twong trong mang hay khong. Néu gié tri chi muc hop 18 tic 1a
ton tai mot ddi tuong c6 chi muc twong duong, phuong thirc s& bat dau thiét 1ap lai gia tri cua
d6i twong nay. Tir khoa value dugc st dung dé tham chiéu dén tham sé dua vao trong phép

géan cua thudc tinh:

set
{
if (index >= ctr)
{
// chi muc khéng ton tai
b
b

Do vay, néu chung ta viét:

myStrings[10] = “Hello C#";
trinh bién dich s€ goi phuong thic set() cua bd chi muc trén débi tuong va truyén vao mot
chudi “Hello C#’ nhu la mot tham sb ngém dinh tén la value.
B¢ chi muc va phép gan

Trong vi du 9.9, chung ta khong thé gan dén mot chi muc néu né khéng co gia tri. Do do,
néu ching ta viét:

Ibt[10] = “ah!”;
Chiing ta c6 thé viét diéu kién rang budc bén trong phuong thic set(), luu ¥ rang chi muc ma
chung ta truyén vao 1a 10 16n hon bd dém sb d6i twong hién thoi 13 6.
Di nhién, ching ta c6 thé st dung phuong thirc set() cho phép gan, don gian 1a phai xir 1y
nhirng chi myuc ma ta nhan duoc. Dé lam duogc diéu nay, chung ta phai thay d6i phuong thirc

set() dé kiém tra gia tri Length ctia by dém hon 1a gia tri hién thoi cua bd dém sb doi tuong.
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Néu mét gia tri dugc nhap vao cho chi muc chua c6 gia tri, chung ta co6 thé cap nhat bd dém

nhu sau:
set
{
if ( index >= strings.Length)
{
// chi muc vugt qua so t6i da cla mang
b
else
{
strings[index] = value;
if ( ctr < index+1)
ctr = index+1;
b

b
Diéu niy c6 thé cho phép chiing ta tao mot mang phan mang cac gia tri, khi d6 ta co thé gan
cho d6i twong c6 chi muc thir 10 ma khong can phai c6 phép gan véi dbi twong trude co chi
muc 13 9. Didu nay hoan toan thyc hién t6t vi ban dau ching ta da cp phat mang 256 cac
phan tir. Do d6 chi can truy cap dén dbi twong c6 chi muc tir 0 d&én 255 1a hop 1¢. Khi d6 ta c6
thé viét:
Ibt[10] = “ah!”;
Két qua thyc hién tuong ty nhu sau:
1bt[0]: Hello
1bt[1]: Universe
1bt[2]: Who
1bt[3]: 1is
1bt[4]: Ngoc
1bt[5]: Mun
1bt[6]:
1bt[7]:
1bt[8]:
1bt[9]:
1bt[10]: “ah!”

St dung kiéu chi sé khdc

Ngon ngtr C# khong doi hdi chung ta phai st dung gia tri nguyén lam chi muc trong mot

tap hop. Khi ching ta tao mét 16p c6 chtra mot tap hop va tao mot by chi muc, bd chi muc
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nay c6 thé str dung kiéu chudi 1am chi muc hay nhitng kiéu dir liéu khac ngoai kiéu sé nguyén
thuong dung.
Trong trudong hop 16p ListBox trén, chung ta mudn dung gia tri chudi lam chi muc cho mang
string. Vi du 9.10 sau sir dung chudi 1am chi muc cho 16p ListBox. Bo chi muc goi phuong
thie findString() dé léy mot gia tri tra vé 1a mot sd nguyén dua trén chudi dugc cung cép.
Luu y réng ¢ day bo chi muc dugc nap chéng va bd chi muc tir vi du 9.9 truée van con tdn
tai.
e Vidu9.10: Nap ch&ng chi muc.

namespace Programming_CSharp
{
using System;
// tao I6p List Box
public class ListBoxTest
{
// khdi tao véi nhitng chudi
public ListBoxTest(params string[] initialStrings)
{
// c&p phat chudi
strings = new String[256];
// copy cac chudi truyén vao
foreach( string s in initialStrings)
{

strings[ctr++] = s;

b
// thém mdt chudi vao cudi danh sach
public void Add( string theString)
{
strings[ctr] = theString;
ctr++;
b
// bb chi muc
public string this [ int index ]
{
get
{

if (index < 0 || index >= strings.Length)
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{
// chi muc khong hgp 1€
b
return strings[index];
b
set
{
strings[index] = value;
b
b
private int findString( string searchString)
{
for(inti = 0; i < strings.Length; i++)
{
if ( strings[i].StartsWith(searchString))
{
return i;
b
b
return -1;
b

// bd chi muc dung chudi

public string this [string index]

{
get
{
if (index.Length == 0)
{
// X0 ly khi chudi rong
b
return this[findString(index)];
b
set
{
strings[findString(index)] = value;
b
b

// 18y s6 chudi trong mang
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public int GetNumEntries()

{

by

return ctr;

// bién thanh vién luu gitt mang cac chudi

private string[] strings;

// bién thanh vién luu gitta s6 chudi trong mang

private int ctr = 0;

public class Tester

static void Main()

b
{
{
b
b

// tao dGi tugng List Box va sau dé khdi tao
ListBoxTest Ibt = new ListBoxTest(“Hello”,”"World");
// thém cac chudi vao

Ibt.Add("Who");

Ibt.Add("is");

Ibt.Add(“*Ngoc”);

Ibt.Add(*Mun”);

// truy cép b6 chi muc

string str = “Universe”;

Ibt[1] = str;

Ibt[“Hell"] = “Hi";

//1bt[“xyzt”] = “error!”;

// 18y tat ca cac chubdi ra

for(inti = 0; i < Ibt.GetNumEntries();i++)

{
Console.WriteLine(“Ibt[{0}] = {1}", i, Ibt[i]);

Két qua:

1bt[0]:
1bt[1]:
1bt[2]:

Hi
Universe

Who
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1bt[3]: is
1bt[4]: Ngoc
1bt[5]: Mun

Vi du 9.10 thi twong ty nhu vi du 9.9 ngoai trur vi¢e thém vao mdt chi muc dugc nap ché)ng
léy tham sb chi muc 1a chudi va phuong thtrc findString() tao ra dé léy chi muc nguyén tur
chudi.
Phuong thirc findString() don gian 14 lip mang strings cho dén khi nao tim dugc chudi co ky
tu dau tién trung voi ky tu dau tién cua chudi tham sb. Néu tim théy thi tra vé chi muc cta
chudi, truong hop nguoc lai tra vé -1.
Nhu ching ta théy trong ham Main(), 1énh truy cap chi myc thtr hai dung chudi lam tham sb
chi muyc, nhu di lam véi sé nguyén trude:

Ibt[“hell”] = “Hi";
Khi do6 nap chéng chi muc s€ duogc goi, sau khi kiém tra chudi hop 1€ tuc 1a khong réng, chubi
nay s€ dugc truyén vao cho phuong thure findString(), két qua findString() tra vé 1a mét chi
muc nguyén, s nguyén nay s& duoc sir dung 1am chi myc:

return this[ findString(index)];
Vi du 9.10 trén ton tai 18i khi mot chudi truyén vao khong phu hop véi bét cir chudi nao trong
mang, khi d6 gia tri tra vé 1a —1. Sau d6 gid tri nay dugc dung lam chi muc vao chudi mang
strings. Diéu nay s€ tao ra mdt ngoai 1¢ (System.NullReferenceException). Trudng hop nay
xay ra khi chung ta bo d4u comment cta 1énh:

Ibt[“xyzt”] = "error!”;
Céc truong hop phat sinh 15i nay can phai duoc loai bo, day c¢6 thé 14 bai tap cho ching ta 1am

thém va viéc nay hét stc can thiét.
Giao dién tdp hop

Moi truong .NET cung cép nhitng giao dién chuén cho viée liét ké, so sanh, va tao cac tap

hop. Mot s cac giao dién trong sé d6 duoc liét ké trong bang 9.2 sau:

Giao dién Muc dich
IEnumerable Liét ké thong qua mot tip hop bang cich s dung
foreach.
ICollection Thuc thi boi tat ca cac tap hop dé cung cép phuong

thirc CopyTo() cling nhu cac thudc tinh Count,
ISReadOnly, ISSynchronized, va SyncRoot.

IComparer So sanh giira hai d6i twong luu gitt trong tap hop dé
sap xép cac dbi twong trong tap hop.

IList Str dung bdi nhitng tap hop mang dugce chi muc
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IDictionary Dung trong cac tap hgp dua trén khoa va gia tri nhu
Hashtable va SortedList.
IDictionaryEnumerator ~ Cho phép liét ké dung cau Iénh foreach qua tap hop
hd tro IDictionary.
Bang 9.2: Giao dién cho tdp hop.
Giao dién IEnumerable
Chung ta c6 thé hd tro cti phap foreach trong 16p ListBoxTest bang viéc thyc thi giao
dién IEnumerator. Giao dién nay chi c6 mot phuong thirc duy nhét 1a GetEnumerator(), cong
viéc cua phuong thuc 1a tra vé mot sy thuc thi dic biét ciia IEnumerator. Do vay, nglt nghia
ctia 16p Enumerable 14 né ¢6 thé cung cap mot Enumerator:
public IEnumerator GetEnumerator()

{

return (IEnumerator) new ListBoxEnumerator(this);
b
Enumerator phai thyc thi nhitng phuong thirc va thudc tinh IEnumerator. Chung c¢é thé dugc
thyc thi tryc tiép trong 16p chira (trong truong hop nay 1a 16p ListBoxTest) hay boi mot 16p
phan biét khac. Cach tiép can thir hai thuong duge sir dung nhidu hon, do chung dugc dong
g0i trong 16p Enumerator hon la viéc phan vao trong céc 16p chtra.
Do 16p Enumerator dugc xac dinh cho 16p chura, vi theo nhu trén thi 16p ListBoxEnumerator
phai biét nhidu vé 16p ListBoxTest. Nén chiing ta phai tao cho né mot sy thyc thi riéng chira
bén trong 16p ListBoxTest. Luu ¥ rang phuong thirc GetEnumerator truyén d6i tugng List-
BoxTest hién thoi (this) cho enumerator. Piéu nay cho phép enumerator c6 thé liét ké dugc
cac thanh phéan trong tap hop ciia dbi tuong ListBoxTest. O déy 16p thyc thi Enumerator 1a
ListBoxEnumerator, day 1a mdt 16p private dugc dinh nghia bén trong 16p ListBoxTest. Lop
nay thyc thi don gidn bao g@)m mot thudc tinh public, va hai phuong thuc public la
MoveNext(), va Reset(). Ddi tugng ListBoxTest duoc truyén vao nhu mot ddi muc cua bd
khoi tao. O day n6 duge gan cho bién thanh vién myLBT. Trong ham khdi tao nay ciing thuc
hién thiét lap gia tri bién thanh vién index la -1, chi ra réng chua bat dau thuc hién viéc
enumerator di tugng:
public ListBoxEnumerator(ListBoxTest Ibt)
{
this.Ibt = Ibt;
index = -1;
b
Phuong thitc MoveNext() gia ting index va sau d6 kiém tra dé dam bao rang viéc thyc hién
khong vuot qua sé phan tir trong tip hop cua ddi tuong:
public bool MoveNext()
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{
index++;
if (index >= Ibt.strings.Length)
return false;
else
return true;
b

Phuong thirc IEnumerator.Reset() khong lam gi ca nhung thiét 1ap lai gia tri ctia index 1a -1.
Thudc tinh Current tra vé dbi twong chudi hién hanh. D¢ 1a tat ca nhimg viéc can lam cho 16p
ListBoxTest thuc thi mdt giao dién I[Enumerator. Cau I¢nh foreach s€ duogc goi dé dem vé
mot enumerator, va sir dung n6 dé liét ké 1an luot qua cac thanh phan trong mang. Sau day la
toan b chuong trinh minh hoa cho viéc thyc thi trén.
B Vidu9.11: Tao lop ListBox hé tro enumerator.

namespace Programming_CSharp
{
using System;
using System.Collections;
// tao moét control don gian
public class ListBoxTest: IEnumerable
{
// 18p thuc thi riéng ListBoxEnumerator

private class ListBoxEnumerator : IEnumerator

{
public ListBoxEnumerator(ListBoxTest Ibt)
{
this.Ibt = Ibt;
index = -1;
b

// gia tang index va dam bao gia tri nay hgp 1é
public bool MoveNext()

{
index++;
if (index >= Ibt.strings.Length)
return false;
else
return true;
b
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public void Reset()

{
index = -1;
b
public object Current
{
get
{
return( Ibt[index]);
b
b

private ListBoxTest Ibt;
private int index;
b
// trd vé Enumerator
public IEnumerator GetEnumerator()
{
return (IEnumerator) new ListBoxEnumerator(this);
b
// khéi tao listbox véi chubdi
public ListBoxTest (params string[] initStr)

{
strings = new String[10];
// copy tU mang chudi tham s&
foreach (string s in initStr)
{
strings[ctr++] = s;
b
b
public void Add(string theString)
{
strings[ctr] = theString;
ctr++;
b

// cho phép truy cap giéng nhu mang
public string this[int index]
{

get
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{

if (index < 0 || index >= strings.Length)

{

// XU ly index sai

b

return strings[index];
b
set
{

strings[index] = value;
b

b
// s6 chudi ndm gilr
public int GetNumEntries()
{
return ctr;
b
private string[] strings;
private int ctr = 0;
b
public class Tester
{
static void Main()
{
ListBoxTest Ibt = new ListBoxTest(“Hello”, *World");
Ibt.Add("What");
Ibt.Add(“1s");
Ibt.Add("The");
Ibt.Add("C");
Ibt.Add("Sharp”);
string subst = “Universe”;
Ibt[1] = subst;
// truy cap tat ca cac chudi
int count =1;
foreach (string s in Ibt)
{
Console.WriteLine(“Value {0}: {1}”,count, s);
count++;
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Két qua:

Value 1: Hello
Value 2: Universe
Value 3: What
Value Is
Value 5: The
Value
Value Sharp
Value

Value

= © o N o O b w N
Q

Value

Chuong trinh thyc hién béng cach tao ra mot déi tugng ListBoxTest mai va truyén hai chudi
vao cho b khdi dung. Khi mét ddi tuong dugc tao ra thi mang cia chudi dugc dinh nghia co
kich thuéc 10 chudi. Nam chudi sau dugc dua vao bang phuong thirc Add(). Va chudi thir hai
sau d6 dugc cap nhat lai gia tri méi. Sy thay ddi 16n nhat cua chuong trinh trong phién ban
nay la cau 1énh foreach duogc goi dé truy cap ting chudi trong ListBox. Vong lip foreach tur
dong sir dung giao dién IEnumerator bang cach goi phuong thirc GetEnumerator(). Mot ddi
tuong ListBoxEnumerator dugc tao ra va gid tri index = -1 dugc thiét 1ap trong b khoi tao.
Vong lip foreach sau d6 goi phuong thirc MoveNext(), khi d6 index s& duoc gia ting dén 0
va tra vé true. Khi d6 foreach st dung thudc tinh Current dé nhan lai chudi hién hanh.
Thudc tinh Current goi chi muyc ciia ListBox va nhan lai chudi dugc luu trit tai vi tri 0. Chudi
nay dugc gan cho bién s dugc dinh nghia trong vong lip, va chudi nay duoc hién thi ra man
hinh console. Vong lap tiép tuc thuc hién tudn tu tungt budc: MoveNext(), Current(), hién thi
chudi cho dén khi tat ca cac chudi trong list box duoc hién thi. Trong minh hoa nay chiing ta
khai bdo mang chudi co 10 phan tir, nén trong két qua ta thiy chudi ¢ vi tri 8, 9, 10 khong c6
ndi dung.
Giao dién ICollection

Mot giao dién quan trong khac cho nhitng mang va cho tit ca nhiing tap hop duoc cung
cip boi NET Framework 1a ICollection. ICollection cung cdp bdn thudc tinh: Count,

IsReadOnly, IsSynchronized, va SyncRoot. Ngoai ra ICollection ciing cung cip mot phuong
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thitc CopyTo(). Thudc tinh thuong dugc st dung la Count, thudc tinh nay tra vé b thanh

phan trong tap hop:
for(int i = 0; i < mylIntArray.Count; i++)
{
//-..
b

O day chung ta st dung thudc tinh Count cua myIntArray dé xac dinh sb dbi tuong co thé

duogc st dung trong mang.
Giao dién IComparer

Giao dién IComparer cung cép phuong thirc Compare(), dé so sanh hai phén tur trong mot
tap hop c6 thtr tu. Phuong thirc Compare() thuong duoc thuc thi bang cach goi phwong thirc
CompareTo() cua mot trong nhiing ddi tuong. CompareTo() 1a phuong thirc c6 trong tat ca
dbi twong thuc thi IComparable. Néu chung ta muén tao ra nhitng 16p c6 thé duogc sip xép
bén trong mot tap hop thi chiing ta can thiét phai thuc thi IComparable.

NET Framework cung cép mot 16p Comparer thuc thi IComparable va cung cép mot sb thuc

thi can thiét. Phan danh sach mang sau s€ di vao chi tiét viéc thuc thi IComparable.

Danh sach mang

Mot van d& han ché cua kiéu dit liéu mang 1a kich thudc c¢b dinh. Néu chiing ta khong biét
trude sd lwong ddi trong trong mot mang s& duge luu gk, thi s& kho khin vi c6 thé chung ta
khai bao kich thudc cua mang qua nho (vugt qué kich thude luu trir cia mang) hodc 1a kich
thudc qua 16n (din dén lang phi bd nhé). Chuong trinh ciia ching ta c6 thé hoi nguoi ding vé
kich thudc, hodc thu nhiing input tir trong mot web site. Tuy nhién viéc xac dinh s6 lwong ctia
d6i tuong trong nhiing session c6 tinh chét twong tic dong la khong thich hop. Viée sir dung
mang c6 kich thudc cd dinh 1 khong thich hop ciing nhu 1a chiing ta khong thé doan trudce
duoc kich thudc cia mang can thiét.

Lop ArrayList 1a mot kiéu dit liéu mang ma kich thudc ctia n6 dugc gia ting mdt cach
dong theo yéu cau. ArrayList cung cip mot sd phuong thirc va nhimng thudc tinh cho nhiing
thao tac lién quan dén mang. Mot vai phuong thirc va thudc tinh quan trong cua ArrayList
duoc liét ké trong bang 9.3 nhu sau:

Phwong thirc- thudc tinh Muc dich

Adapter() Phuong thuc static tao mot wrapper ArrayList cho ddi
tuong IList

FixedSize() Phuong thirc static nap chong tra vé sanh sach ddi tuong

nhu 12 mot wrapper. Danh sach ¢ kich thudc ¢ dinh, cac
thanh phan cua nd ¢ thé dugce sira chira nhung khong thé
thém hay x0a.
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Phuong thirc static nap chong tra vé danh sach 16p nhu 1a
mdt wrapper, chi cho phép doc.

Phuong thtrc static tra vé mot ArrayList ma nhirng thanh
phan ctia n6 dugc sao chép voi gia tri xac dinh.

Phuong thirc static tra vé danh sach wrapper duoc thread-

safe
Capacity Thudc tinh dé get hay set s6 thanh phan trong ArrayList.
Count Thudc tinh nhan sé thanh phan hién thoi trong mang
IsFixedSize Thudc tinh kiém tra xem kich thudc cia ArrayList c6 cd
dinh hay khong
IsReadOnly Thuoc tinh kiém tra xem ArrayList c6 thudc tinh chi doc

IsSynchronized

Item()

SyncRoot

Add()
AddRange()

BinarySearch()

hay khong.

Thudc tinh kiém tra xem ArrayList cé thread-safe hay
khong

Thiét 1ap hay truy cip thanh phan trong mang tai vi tri xac
dinh. Day 1a bd chi muc cho 16p ArrayList.

Thudc tinh tra vé dbi twong c6 thé duoc sir dung dé dong
b truy cap dén ArrayList

Phuong thure public dé thém mot dbi tugng vao ArrayList
Phuong thtc public dé thém nhiéu thanh phin cia mot
ICollection vao cudi cla ArrayList

Phuong thirc nap chdng public st dung tim kiém nhi phan

dé dinh vi mot thanh phén xac dinh trong ArrayList dugc

sap xép.

Clear() Xoba tht ca cac thanh phﬁn tir ArrayList

Clone() Tao mdt ban copy

Contains() Kiém tra mot thanh phian xem cé chira trong méang hay
khong

CopyTo() Phuong thac public nap chéng dé sao chép mot ArrayList
dén mot mang mot chiéu.

GetEnumerator() Phuong thure public nap chéng tra vé mot enumerator dung
dé lap qua mang

GetRange() Sao chép mot day cac thanh phén dén mot ArrayList méi

IndexOf() Phuong thtic public nap chong tra vé chi muc vi tri dau tién
xuat hién gia tri

Insert() Chén mot thanh phan vao trong ArrayList

InsertRange(0 Chén mdt day tap hop vao trong ArrayList
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LastIndexOf() Phuong thirc public nap chéng tra vé chi muc trj tri cudi
cung xuét hién gia tri.

Remove() Xoéa sy xuit hién dau tién caa mot ddi tuong xac dinh.

RemoveAt() X6a mot thanh phan 6 vi tri xac dinh.

RemoveRange() Xo6a mot day cac thanh phén.

Reverse() Dao thir tu cic thanh phan trong mang.

SetRange() Sao chép nhiing thanh phan cia tap hop qua diy nhing
thanh phan trong ArrayList.

Sort() Sép xép ArrayList.

ToArray() Sao chép nhirng thanh phﬁn cia ArrayList dén mot mang
moi.

TrimToSize() Thiét lap kich thudc that sy chua cac thanh ph?m trong
ArrayList

Bang 9.3: Cac phwong thirc va thugc tinh cua ArrayList
Khi tao ddi twong ArrayList, khong can thiét phai dinh nghia s6 d6i tuong ma nd s& chira.
Chung ta thém vao ArrayList bing cach dung phuong thirc Add(), va danh sach s& quan ly
nhitng ddi trong bén trong ma né luu giit. Vi du 9.12 sau minh hoa sir dung ArrayList.
= Vidu 9.12: Sir dung ArrayList.

namespace Programming_CSharp
{
using System;
using System.Collections;
// mbt I18p dan gian dé luu trir trong mang

public class Employee

{
public Employee(int empID)
{
this.empID = emplD;
b
public override string ToString()
{
return empID.ToString();
b
public int EmpID
{
get
{
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emplID = value;

private int emplID;

public class Tester

static void Main()

b
b
{

{

b
b

ArrayList empArray = new ArrayList();
ArrayList intArray = new ArrayList();
// dua vao mang
for(inti=0;i<5;i++)
{
empArray.Add( new Employee(i+100));
intArray.Add( i*5 );
b
// in tat ca nodi dung
for(inti = 0; i < intArray.Count; i++)
{
Console.Write(™{0} “,intArray[i].ToString());
b
Console.WriteLine(™\n");
// in tat ca noi dung clla mang
for(inti = 0; i < empArray.Count; i++)
{
Console.Write(™{03} ”,empArray[i].ToString());
b
Console.WriteLine(™\n");
Console.WriteLine(“empArray.Count: {0}"”, empArray.Count);
Console.WriteLine(“empArray.Capacity: {03}", empArray.Capacity);
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Két qua:

0 5 10 15 20

100 101 102 103 104
empArray.Count: 5

empArray.Capacity: 16

V6i 16p Array phai dinh nghia s6 ddi twong ma mang s& luu gitr. Néu ¢d thém cac thanh phan
vao trong mang vuot qua kich thudc mang thi 16p mang s€ phat sinh ra ngoai 1€. Véi
ArrayList thi khong can phai khai bao sb d6i tuong ma nd luu giir. ArrayList c6 mot thude
tinh 1a Capacity, dua ra s thanh phén ma ArrayList ¢6 thé luu trit:

public int Capacity {virtual get; virtual set;}
Mic dinh gié tri cia Capacity 1a 16, néu khi thém thanh phﬁn thr 17 vao thi Capacity tu dong
nhan d6i 1én 1a 32. Néu chiing ta thay d6i vong lap nhu sau:

for(inti=0;i<17; i++)
thi két qua giéng nhu sau:

0 5 10 15 20 25 30 35 40 45 50 5560 65 70 75 80

56 78 9 10 11 12 13 14 15 16 17 18 19 20 21

empArray.Capacity: 32
Chung ta c6 thé 1am bang tay dé thay ddi gia tri cua Capacity bang hay 16n hon gia tri Count.
Néu thiét 1ap gia tri cua Capacity nho hon gia tri ciia Count, thi chuong trinh s& phat sinh ra

ngoai 1€ co kiéu nhu sau ArgumentOutOfRangeException.

Thuc thi IComparable
Gidng nhu tt ca nhitng tap hop, ArrayList ciing thuc thi phuong thie Sort() dé cho phép
ching ta thuc hi¢n viéc sép xép bat cur ddi tuong nao thuc thi IComparable. Trong vi du ké
tiép sao, chung ta s bo sung ddi tuong Employee dé thuc thi IComparable:
public class Employee: IComparable
bé thuc thi giao dién IComparable, ddi tuong Employee phai cung cép mot phuong thuc
CompareTo():
public int CompareTo(Object o)
{
Employee r = (Employee) o;
return this.empID.CompareTo(r.emplD);
b
Phuong thitc CompareTo() 1dy mot dbi twong 1am tham sd, dbi twong Employee phai so sanh
chinh n6 véi d6i twong nay va tra vé -1 néu ndé nho hon déi twong nay, 1 néu nod 16n hon, va

cudi cung la gia tri 0 néu ca hai d6i tuong béng nhau. Viéc xac dinh thr tu ciia Employee
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thong qua thtr tu ciia empID 1a mot sé nguyén. Do vay viéc so sanh s& dugc Gy quyén cho
thanh vién emplID, ddy la sb nguyén va n6 sé& sir dung phuong thirc so sanh mic dinh ctia kiéu
dir liéu nguyén. Piéu nay twong dwong véi viée so sanh hai sé nguyén. Luc niy chung ta co
thé thyuc hién viéc so sanh hai ddi tugng Employee. Dé thdy dugc cach sap xép, chung ta can
thiét phai thém vao cac sb nguyén vao trong mang Employee, cac s6 nguyén nay dugc lay
mot cach ngéu nhién. Pé tao mot gia tri ngﬁu nhién, chung ta can thiét lap mot dbi tuong cua
16p Random, 16p nay s& tra vé mot sd gia s ngdu nhién. Phuong thirc Next() dugc nap
chdng, trong d6 mot phién ban cho phép chung ta truyén vao mot s nguyén thé hién mot s6
ngiu nhién 16n nhit mong mudn. Trong truong hop nay ching ta dua vao s6 10 dé tao ra
nhitng s6 ngau nhién tir 0 dén 10:

Random r = new Random();

r.Next(10);
Vi du minh hoa 9.13 tao ra mdt mang cac ) nguyén va mdt mang Employee, sau d6 dua vao
nhitng s6 ngau nhién, roi in két qua. Sau d6 sap xép ca hai mang va in két qua cudi cing.

= Vidu 9.13: Sdp xép mang sé nguyén va mang Employee.

namespace Programming_CSharp
{
using System;
using System.Collections;
// mbt I18p dan gian dé luu trir trong mang

public class Employee : IComparable

{

public Employee(int emplID)
{

this.empID = emplD;
b
public override string ToString()
{

return emplID.ToString();
b
public int EmpID
{

get

{

return emplD;
b
set
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by

emplID = value;

// So sanh dudc delegate cho Employee

// Employee st dung phudng thiic so sanh

// mac dinh cua s6 nguyén

public int CompareTo(Object o)

{

by

Employee r = (Employee) o;

return this.empID.CompareTo(r.emplD);

private int emplID;

by

public class Tester

{

static void Main()

{

ArrayList empArray = new ArrayList();
ArrayList intArray = new ArrayList();
Random r = new Random();
// dua vao mang
for(inti=0;i<5;i++)
{
empArray.Add( new Employee(r.Next(10)+100));
intArray.Add( r.Next(10) );
b
// in tat ca nodi dung
for(inti = 0; i < intArray.Count; i++)
{
Console.Write(™{0} “,intArray[i].ToString());
b
Console.WriteLine(™\n");
// in tat ca ndi dung cua mang
for(inti = 0; i < empArray.Count; i++)
{
Console.Write(™{03} ”,empArray[i].ToString());
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Console.WriteLine(™\n");
// sép xép va hién thi mang nguyén
intArray.Sort();
for(inti = 0; i < intArray.Count; i++)
{

Console.Write(™{03} ”, intArray[i].ToString());
b
Console.WriteLine(™\n");
// sap x&p lai mang Employee
empArray.Sort();
// hién thi t&t ca ndi dung clia mang Employee
for(inti = 0; i < empArray.Count; i++)

{

Console.Write("{03} ”, empArray[i].ToString());
b
Console.WriteLine(™\n");

Két qua:

8 5 7 3 3

105 103 107 104 102
3 3 5 7 8

102 103 104 105 107

Két qua chi ra réng mang ) nguyén va mang Employee dugc tao ra véi nhitng ) ngéu nhién,
va sau d6 chung dugc sap xép va dugc hién thi lai gia tri méi theo thir ty sau khi sip xép.
Thuwc thi IComparer

Khi ching ta goi phuong thuc Sort() trong ArrayList thi phuong thitc mac dinh cua
IComparer dugc goi, n6 st dung phuong phap QuickSort dé goi thuc thi IComparable
phuong thirc CompareTo() trong mdi thanh phan cta ArrayList.
Chuing ta c6 thé tu do tao mot thuc thi ciia IComparer riéng, diéu nay cho phép ta cé thé tuy
chon cach thuc hién viéc sip xép cac thanh phan trong mang. Trong vi du minh hoa tiép sau
day, chung ta s€ thém truong thir hai vao trong Employee 1a yearsOfSvc. Va Employee c6 thé

duoc sép Xép theo hai loai 1a empID hoac la yearsOfSvc.
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bé thuc hién duoc diéu nay, chung ta can thiét phai tao lai su thyc thi ciia IComparer dé
truyén cho phuong thirc Sort() cia mang ArrayList. Lép IComparer EmployeeComparer biét
vé nhitng ddi tugng Employee va ciing biét cach sip xép ching. EmployeeComparer c6 mot
thudc tinh, WhichComparision ¢6 kiéu 1a Employee.EmployeeComparer.ComparisionType:
public Employee.EmployeeComparer.ComparisionType WhichComparision
{
get
{

return whichComparision;

wichComparision = value;

b
ComparisionType la kiéu liét ké véi hai gia tri, empID hay yearsOfSvc, hai gia tri nay chi ra
rang chiing ta mudn sip xép theo ID hay s6 nam phuc vu:
public enum ComparisionType
{
EmplD,
Yrs
i
Trudce khi goi Sort(), chiing ta s€ tao thé hién cua EmployeeComparer va thiét 1ap gié tri cho
thudc tinh kiéu ComparisionType:
Employee.EmployeeComparer c = Employee.GetComparer();
c.WhichComparision = Employee.EmployeeComparer.ComparisionType.EmpID;
empArray.Sort(c);
Khi ching ta goi Sort() thi ArrayList s€ goi phuong thitc Compare() trong Employee-
Comparer, dén luot nod s& uy quyén viéc so sanh cho phuong thitc Employee.CompareTo(),
va truyén vao thudc tinh WhichComparision ctia né:

Compare(object Ihs, object rhs)

{

Employee | = (Employee) lhs;

Employee r = (Employee) rhs;

return |.CompareTo(r.WhichComparision);
b

béi tugng Employee phai thyc thi mgt phién ban riéng cia CompareTo() dé thuc hién viéc so

sanh:
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public int CompareTo(Employee rhs,

Employee.EmployeeComparer.ComparisionType which)

{
switch (which)
{
case Employee.EmployeeComparer.ComparisionType.EmpID:
return this.empID.CompareTo( rhs.emplD);
case Employee.EmployeeComparer.ComparisionType.Yrs:
return this.yearsOfSvc.CompareTo(rhs.yearsOfSvc);
b
return 0;
b

Sau day 1a vi du 9.14 thé hién dé‘ly du viéc thuc thi IComparer dé cho phép thuc hi¢n sép xép
theo hai tiéu chuan khac nhau. Trong vi du ndy mang sé nguyén duoc xoa di dé lam cho don
gian hoa vi du.

= Vidu 9.14: Sdp xép mang theo tiéu chudn ID va nam cong tdc.

namespace Programming_CSharp
{
using System;
using System.Collections;
//18p dan gian dé€ Iuu trit trong mang

public class Employee : IComparable

{
public Employee(int emplID)
{
this.empID = emplD;
b
public Employee(int emplD, int yearsOfSvc)
{
this.empID = emplD;
this.yearsOfSvc = yearsOfSvc;
b
public override string ToString()
{
return “ID: "+emplID.ToString() + “. Years of Svc: ”
+ yearsOfSvc.ToString();
b
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// phuadng thirc tinh d€ nhén déi tugng Comparer

public static EmployeeComparer GetComparer()

{
return new Employee.EmployeeComparer();
b
public int CompareTo(Object rhs)
{
Employee r = (Employee) rhs;
return this.empID.CompareTo(r.emplD);
b

// thuc thi dac biét dudc goi bdi custom comparer
public int CompareTo(Employee rhs,

Employee.EmployeeComparer.ComparisionType which)

{
switch (which)
{
case Employee.EmployeeComparer.ComparisionType.EmpID:
return this.empID.CompareTo( rhs.emplD);
case Employee.EmployeeComparer.ComparisionType.Yrs:
return this.yearsOfSvc.CompareTo( rhs.yearsOfSvc);
b
return 0;
b

// 18p bén trong thuc thi IComparer
public class EmployeeComparer : IComparer
{
// dinh nghia kiéu liét ké
public enum ComparisionType
{
EmpID,
Yrs
i
// yéu cau nhirng doi tugng Employee tu so sanh véi nhau
public int Compare( object lhs, object rhs)
{
Employee | = (Employee) lhs;
Employee r = (Employee) rhs;

return I.CompareTo(r, WhichComparision);
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b
public Employee.EmployeeComparer.ComparisionType WhichComparision
{
get
{
return whichComparision;
b
set
{
whichComparision = value;
b
b
private Employee.EmployeeComparer.ComparisionType whichComparision;
b
private int emplD;
private int yearsOfSvc = 1;
b
public class Teser
{

static void Main()

{

ArrayList empArray = new ArrayList();

Random r = new Random();
// dua vao mang
for(int i=0; i < 5; i++)
{
empArray.Add( new Employee(r.Next(10)+100, r.Next(20)));
b
// hién thi t&t ca ndi dung clia mang Employee
for(int i=0; i < empArray.Count; i++)
{
Console.Write("\n{0} ”, empArray[i].ToString());
b
Console.WriteLine(™\n");
// sép xép va hién thi mang
Employee.EmployeeComparer ¢ = Employee.GetComparer();
c.WhichComparision =
Employee.EmployeeComparer.ComparisionType.EmpID;
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empArray.Sort(c);
// hién thi néi dung ctia mang
for(int i=0; i < empArray.Count; i++)
{
Console.Write("\n{0} ”, empArray[i].ToString());

by

Console.WriteLine(™\n");

c.WhichComparision = Employee.EmployeeComparer.ComparisionType.Yrs;

empArray.Sort(c);
// hién thi néi dung ctia mang
for(int i=0; i < empArray.Count; i++)
{
Console.Write("\n{0} ”, empArray[i].ToString());

by

Console.WriteLine(™\n");

Két qua:

ID:
ID:
ID:
ID:

ID:

ID:
ID:
ID:
ID:

ID:

ID:
ID:
ID:
ID:

ID:

100.
102.
107.
105.
101.

100.
101.
102.
105.
107.

105.
101.
102.
100.
107.

Years of Svc: 16
Years of Svc: 8
Years of Svc: 17
Years of Svc: O

Years of Svc: 3

Years of Svc: 16
Years of Svc: 3
Years of Svc: 8
Years of Svc: O

Years of Svc: 17

Years of Svc: O
Years of Svc: 3
Years of Svc: 8
Years of Svc: 16

Years of Svc: 17
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Khéi dau tién hién thi két qua thir tw vira nhap vao. Trong d6 gia tri ciia emplID, va
yearsOfSvc dugc phat sinh ngﬁu nhién. Khoi thtr hai hién thi két qua sau khi sép theo emplD,
va khéi cudi cung thé hién két qua dugc xép theo ndm phuc vu.
Hang doi (Queue)

Hang doi 1a mdt tap hop trong do6 cé thir tu vao trude va ra trude (FIFO). Tuong tu nhu 1a
nhirng ngudi mua vé tau, ho xép thanh mot hang, ngudi ndo vao trude thi s& mua trudc va ra
trude. Hang doi 1a kiéu dir liéu tot dé quan 1y nhirng ngudn tai nguyén giéi han. Vi dy, chung
ta mudn goi thong diép dén mot tai nguyén ma chi xtr Iy duoc duy nhat mot thong diép mot
lan. Khi d6 chung ta s& thiét 1ap mot hang doi thong diép dé xir 1y cac thong diép theo thir tur
dua vao.

L6p Queue thé hién kiéu dit liéu nhu trén, trong bang 9.4 sau liét ké nhimg phuong thic va
thudc tinh thanh vién.

Phuong thire- thugc tinh Muc dich

Synchronized() Phuong thuc static tra vé mot Queue wrapper dugc
thread-safe.

Count Thudc tinh tra vé s6 thanh phan trong hang doi

IsReadOnly Thudc tinh xac dinh hang doi 1a chi doc

IsSynchronized Thudc tinh xac dinh hang doi dugc déng bo

SyncRoot Thudc tinh tra vé doi tuong co thé duoc st dung dé

ddng bo truy cap Queue.

Clear() X6ba tat ca cac thanh phan trong hang doi

Clone() Tao ra mot ban sao

Contains() Xac dinh xem mdt thanh phén cO trong mang.

CopyTo() Sao chép nhirng thanh phan cua hang doi dén mang
mét chiéu d3 ton tai

Dequeue() Xoa va tra vé thanh phﬁn bt dau cua hang doi.

Enqueue() Thém mot thanh phén vao hang doi.

GetEnumerator() Tra vé mot enumerator cho hang doi.

Peek() Tra vé phan tir dau tién cta hang doi va khong xo6a né.

ToArray() Sao chép nhing thanh phin qua mot mang mai

Bang 9.4: Nhitng phwong thirc va thugc tinh cua Queue.
Chung ta c6 thé thém nhiing thanh phan vao trong hang doi voi phuong thirc Enqueue va sau
do léy chung ra khdi hang doi véi Dequeue hay bé‘mg su dung enumerator. Vi du 9.15 minh
hoa viéc st dung hang doi.
P Vidu 9.15: Lam viée véi hang doi.
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namespace Programming_CSharp
{
using System;
using System.Collections;
public class Tester
{
public static void Main()
{
Queue intQueue = new Queue();
// dua vao trong mang
for(int i=0; i <5; i++)
{
intQueue.Enqueue(i*5);
b
// hién thi hang dgi
Console.Write(“intQueue values:\t");
PrintValues( intQueue);
// x6a thanh phan ra khéi hang ddgi
Console.WriteLine("\nDequeue\t{0}", intQueue.Dequeue());
// hién thi hang dgi
Console.Write(“intQueue values:\t");
PrintValues(intQueue);
// x6a thanh phan khdi hang dgi
Console.WriteLine("\nDequeue\t{0}", intQueue.Dequeue());
// hién thi hang dgi
Console.Write(“intQueue values:\t");
PrintValues(intQueue);
// Xem thanh phan dau tién trong hang dgi.
Console.WriteLine(™\nPeek \t{0}", intQueue.Peek());
// hién thi hang dgi
Console.Write(“intQueue values:\t");
PrintValues(intQueue);
b
public static void PrintValues(IEnumerable myCollection)
{
IEnumerator myEnumerator = myCollection.GetEnumerator();
while (myEnumerator.MoveNext())
Console.Write({0} “, myEnumerator.Current);
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Console.WriteLine();

Két qua:

intQueue values: 0 5 10 15 20
Dequeue O

intQueue values: 5 10 15 20

Dequeue 5

intQueue values: 10 15 20
Peek 10
intQueue values: 10 15 20

Trong vi du nay ArrayList dugc thay bang Queue, ching ta ciing ¢ thé Enqueue nhitng dbi
tuong do ta dinh nghia. Trong trong chwong trinh trén d4u tién ta dua 5 sb nguyén vao trong
hang doi theo tir ty 0 5 10 15 20. Sau khi dua vao ta lay ra phan tir dau tién 1 0 nén hang doi
con lai 4 s6 14 5 10 15 20, lan thir hai ta 14y ra 5 va chi con 3 phan tir trong mang 10 15 20.
Cubi cuing ta dung phuong thirc Peek() 14 chi xem phan tir dau hang doi chir khong xo6a chiing
ra khoi hang doi nén két qua cudi cing hang doi van con 3 sb 1a 10 15 20. Mot diém luu y 1a
16p Queue 13 mot 16p c6 thé dém duoc enumerable nén ta c6 thé truyén vao phuong thirc
PrintValues voi kiéu tham sé khai bao IEnumerable. Viéc chuyén d6i nay 1a ngdm dinh.
Trong phuong thirc PrintValues ta goi phuong thitc GetEnumerator, nén nhé rang day la
phuong thirc don cua tit ca nhitng 16p IEnumerable. Két qua 1a mot ddi twong Enumerator
duoc tra vé, do d6 chung ta c6 thé sir dung chung dé liét ké tat ca nhimg ddi tugng c6 trong
tap hop.

Ngan xép (stack)

Ngin xép 12 mot tip hop ma thi tu 1a vao trude ra sau hay vao sao ra trudc (LIFO), tuong
nhu mét chong dia dugc xép trong nha hang. Pia ¢ trén cung tic 1a dia xép sau thi duogc iy
ra true do vay dia ndm dudi day tirc 1a dia dua vao dau tién s& duoc 1y ra sau cing.

Hai phuong thirc chinh cho viéc thém va x6a tir stack 1a Push va Pop, ngoai ra ngin xép ciing
dua ra phuong thiic Peek tuong tu nhu Peek trong hang doi. Bang 9.5 sau minh hoa céc

phuong thirc va thudce tinh cua 16p Stack.

Phuong thirc- thugc tinh Muc dich
Synchronized() Phuong thuc static tra vé mot Stack wrapper

duoc thread-safe.
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Count Thudc tinh tra vé s thanh phéan trong ngin xép

IsReadOnly Thudc tinh xac dinh ngan xép l1a chi doc

IsSynchronized Thudc tinh xac dinh ngan xép duoc déng bd

SyncRoot Thudc tinh tra vé ddi twong c6 thé duoc sir dung
dé dong bo truy cap Stack.

Clear() Xoa tat ca cac thanh phan trong ngin xép

Clone() Tao ra mot ban sao

Contains() Xac dinh xem mot thanh phan c6 trong mang.

CopyTo() Sao chép nhiing thanh phﬁn cua ngan Xép dén
mang mot chiéu d3 ton tai

Pop() Xoba va tra vé phén tr dau Stack

Push() Pua mot dbi twong vao dau ngin xép

GetEnumerator() Tra vé mot enumerator cho ngin xép.

Peek() Tra vé phan tr ddu tién cua ngin xép va khong
x0a no.

ToArray() Sao chép nhitng thanh phan qua mot mang méi

Bang 9.5 : Phuong thirc va thugc tinh cua lop Stack.
Ba 16p ArrayList, Queue, va Stack déu chua phuong thurc nap chéng CopyTo() va ToArray()
dé sao chép nhiing thanh phan ciia chiing qua mot mang. Trong trudng hop cia ngin xép
phuong thitc CopyTo() s& chép nhiing thanh phan cua chung dén méang mot chiéu da hién
hitu, va viét ch(‘Sng 1én ndi dung cua mang bt dau tai chi muc ma ta xac nhan. Phuong thirc
ToArray() tra vé mdt mang méi véi nhitng ndi dung ciia nhimg thanh phéan trong mang.
Y Vidu9.16: Sir dung kiéu Stack.

namespace Programming_CSharp
{
using System;
using System.Collections;
// 18p dan gian @€ luu trir
public class Tester
{
static void Main()
{
Stack intStack = new Stack();
// dua vao ngan xép
for (inti=0; i < 8; i++)
{
intStack.Push(i*5);
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// hién thij stack
Console.Write(“intStack values:\t");
PrintValues( intStack );
// x6a phan tur dau tién
Console.WriteLine(™\nPop\t{0}”, intStack.Pop());
// hién thij stack
Console.Write(“intStack values:\t”);
PrintValues( intStack );
// x6a ti€ép phan t khac
Console.WriteLine(™\nPop\t{0}", intStack.Pop());
// hién thj stack
Console.Write(“intStack values:\t");
PrintValues( intStack );
// xem thanh phan dau tién stack
Console.WriteLine(™\nPeek \t{0}", intStack.Peek());
// hién thj stack
Console.Write(“intStack values:\t”);
PrintValues( intStack );
// khai bdo mang véi 12 phan tu
Array targetArray = Array.Createlnstance(typeof(int), 12);
for(int i=0; i <=8; i++)
{

targetArray.SetValue(100%*i, i);
b
// hién thi gia tri cia mang
Console.WriteLine("\nTarget array: ”);
PrintValues( targetArray );
// chép toan bo stack vao mang tai vi tri 6
intStack.CopyTo( targetArray, 6);
// hién thi gia tri cia mang sau copy
Console.WriteLine(“\nTarget array after copy: “);
PrintValues( targetArray );
// chép toan bo stack vao mang mdi
Object[] myArray = intStack.ToArray();
// hién thi gia tri cia mang mdi
Console.WriteLine("\nThe new array: ”);
PrintValues( myArray );
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public static void PrintValues(IEnumerable myCollection)

{

IEnumerator myEnumerator = myCollection.GetEnumerator();

while (myEnumerator.MoveNext())

Console.Write({0} “, myEnumerator.Current);

Console.WriteLine();

Két qua:

intStack values: 35
Pop 35
intStack values: 30
Pop 30
intStack values: 25
Peek 25
intStack values: 25

Target array:

0 100 200 300 400 500
Target array after copy:

0 100 200 300 400 500
The new array:

25 20 15 10 5 O

30

25

20

20

600

25

25 20 15
20 15 10
15 10 5
15 10 5
700 800
20 15 10

10

Két qua cho thiy rang cac muc dugc dua vao trong ngin xép va duoc ly ra theo thir ty LIFO.

Trong vi du sir dung 16p Array nhu 13 16p co s& cho tat ca cac 16p mang. Tao ra mot mang véi

12 phan tir nguyén bang cach goi phuong thirc tinh CreateInstance(). Phuong thirc nay c6 hai

tham s6 mot 1a kiéu dir lidu trong trudong hop nay 13 s6 nguyén int va tham sd thir hai thé hién

kich thudc cia mang. Mang sau d6 duoc dua vao bang phuong thirc SetValue() phuong thirc

nay ciing liy hai tham s6 14 d6i tuong duoc thém vao va vi tri dugc thém vao. Nhu két qua

cho ta thdy phuong thitc CopyTo() di viét chong 1én gia tri ciia mang tir vi tri thir 6. Luu ¥

rang phuong thitc ToArray() dugc thiét ké dé tra vé mot mang ddi twong do vdy mang

myArray dugc khai bao tuong ing.

Object[] myArray = mylIntStack.ToArray();

Kiéu tw dién
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Tir dién 1a kiéu tap hop trong d6 c6 hai thanh phan chinh lién hé v6i nhau 1a khoa va gia
tri. Trong tir dién ngon ngir nhu Oxford thi sy lién hé giita tir (khoa) va phan dinh nghia tir
(gi4 tri). D& tim thy gi trj trong tir dién chiing ta hiy tuong twong rang ching ta mudn giir
mot danh sach cac thii phi ctia bang. Mot hudng tiép can 1a dit ching vao trong mot mang
theo thr tu anphabe nhu sau:

string[] stateCapitals = new string[50];

Mang stateCapital s& ndm giit 50 thu phu bang. Mdi thii pht dugc truy cap nhu mot khoang
doi (offset) trong mang. Vi du, dé truy cap tha phu ciia bang Arkansas, ching ta can phai biét
bang Arkansas ndm & vi tri thir tu trong thi tu alphabe danh sach cac bang, nén ta c6 thé truy
cap nhu sau:

string capitalOfArkansas = stateCapitals[3];

Tuy nhién, that khong thuan tién khi khi truy cap cac tha phu cia cic bang thong qua ciu tric
mang nhu vdy. Gia sir néu ching ta muén truy cdp tha phu ctia bang Massachusett, khong
phai d& dang xac dinh rang thir ty ciia bang 1a thir 21 theo alphabe.

Mot cach thuan tién hon 1a luu trir thil phu theo tén cta bang. Mot tir dién cho phép chung ta
luu trlr mot gia tri (trong truong hop nay la thu pha) va véi mot khoa truy cép (l1a tén cua
bang). Kiéu dit liéu tir dién trong NET Framework c6 thé két hop bat cir kiéu khoa nao nhu
kiéu chudi, s6 nguyén, ddi tuong...véi bat ctr kiéu gia tri nao (chudi, sb nguyén, kiéu ddi
tuong).

Thudc tinh quan trong ctia mot tir dién t6t 1 dé thém gia tri mdi vao, va nhanh chéng truy cap
dén gia tri. Mot vai tr dién thi nhanh hon vé thoi gian thém mot gia tri mdi vao, mot s6 khac
thi tdi wu cho viéc truy cap. Mot trong minh hoa cho kiéu tir dién 1a kiéu dir liéu hashtable

hay con goi 1a bang bam.
Hashtables

Hashtable 1a mot kiéu tir dién duge tdi wu cho viée truy cap dugc nhanh. Mot s6 céc
phuong thirc chinh va cac thudc tinh cta kiéu dir liéu Hashtable duoc trinh bay trong bang
9.6 dudi.

Phuong thirc- thugc tinh Muc dich
Synchronized() Phuong thuc static tra veé mot Hashtable wrapper

duoc thread-safe.

Count Thudc tinh tra vé s6 thanh phan trong hashtable
IsReadOnly Thuoc tinh xac dinh hashtable 1a chi doc
IsSynchronized Thuoc tinh xac dinh hashtable dugc déng bo
SyncRoot Thudc tinh tra vé d6i tuong co thé duoc st dung dé

ddng bo truy cap Hastable.
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Keys Thudc tinh tra vé mot ICollection chua nhitng khoa

trong hashtable.

Values Thudc tinh tra vé mot ICollection chira nhitng gia
tri trong hashtable.

Add() Thém mét thanh phan méi v6i khoa va gia tri xac
dinh.

Clear() Xoa tat ca dbi tuong trong hashtable.

Item() Chi muc cho hastable

Clone() Tao ra mot ban sao

Contains() Xéc dinh xem mot thanh phan c6 trong hashtable.

ContainsKey() Xac dinh xem hashtable c¢6 chira mot khoa xac
dinh

CopyTo() Sao chép nhiing thanh phén ctia hashtable dén
mang mot chiéu d3 ton tai

GetEnumerator() Tra vé mot enumerator cho hashtable.

GetObjectData() Thuec thi ISerializable va tra vé dit liéu can thiét dé
luu trir.

OnDeserialization Thyuc thi ISerializable va phat sinh sy kién

deserialization khi hoan thanh.
Remove() Xo6a mot thanh phﬁn v61 khoa xac dinh.
Badng 9.6: Phuong thirc va thugc tinh cua lop Hashtable.

Trong mot Hashtable, mdi gia tri dwoc luu trit trong mot ving. Mdi viing duoc danh s tuong
tu nhu 1a timg offset trong mang. Do khoa c6 thé khong phai 14 s6 nguyén, nén phai chuyén
cac khoa thanh cac khoa s6 dé anh xa dén ving gid tri duge dénh s6. Mdi khéa phai cung cip
phuong thirc GetHashCode() dé nhén gia tri ma hoa thanh sé cta né. Ching ta nhé rang moi
thir trong C# déu dugc dan xut tir 16p object. Lép object cung cip mot phuong thirc o 1a
GetHashCode(), cho phép céc lop dan xuét tu do ké thira hay viét lai. Viéc thuc thi thong
thuong ciia phuong thirc GetHashCode() ddi v&i chudi thi don gian bang cach cong cac gia
tr1 Unicode cua tung ky tu lai r0i sau do st dung toan tr chia léy du dé nhén lai mot gia tri tir
0 dén sé ving dugc phan cia hashtable. Ta khong can phai viét lai phuong thirc nay véi kiéu
chudi.

Khi ching ta thém gid tri vao Hashtable thi Hashtable s€ goi phuong thic GetHashCode()
cho mdi gi4 tri ma ching ta cung cép. Phuong thirc nay tra vé mot s nguyén, xac dinh ving
ma gi4 tri duoc luu trit trong hashtable.Di nhién 14 c6 thé nhiéu gi4 tri nhan chung mot khoa
tirc 14 cling mot ving trong hashtable, diéu nay goi 1a sy xung dot. Co mot vai cach dé giai
quyét sy xung dot nay. Trong d6 cach chung nhit va dugc hd trg bai CLR 1a cho mdi ving
duy tri m¢t danh sach c6 thir tu cac gia tri. Khi ching ta truy cap moét gia tri trong hashtable,
ching ta cung cip mot khoa. Mot 1an nita Hashtable goi phuong thitc GetHashCode() trén
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khoa va st dung gia tri tra vé dé tim ving tuong tmg. Néu chi c6 mot gia tri thi no s& tra vé,
néu c6 nhiéu hon hai gia tri thi vi¢c tim kiém nhj phan s€ dugc thuc hi¢n trén nhiing ndi dung
ctia ving d6. Boi vi 6 mot vai gia tri nén viéc tim kiém nay thyc hién thong thuong la rat
nhanh.
Khoa trong Hashtable c6 thé 1a kiéu dit liéu nguyén thuy hay 1a cac thé hién cia cac kiéu dir
lidu do ngudi dung dinh nghia (cac 16p cho ngudi lap trinh tao ra). Nhimg ddi twong dugc st
dung lam khoa trong hashtable phai thuc thi GetHashCode() va Equals(). Trong hau hét
truong hop, ching ta c6 thé sir dung ké thira tir Object.
Giao dién IDictionary
Hashtable 1a mot tir dién vi n6 thuc thi giao dién IDictionary. IDictionary cung cép mot thude
tinh public 1a Item. Thudc tinh Item truy cap mot gia tri thong qua mot khoa xac dinh. Trong
ngdn nglr C# thudc tinh Item duoc khai bao nhu sau:

object this[object key]

{ get; set;}
Thuoc tinh Item duogc thuc thi trong ngén nglt C# voi toan tir chi muc ([]). Do vay chung ta
c6 thé truy cép nhitng item trong bat ctr ddi twong tir dién bang ct phap gidng nhu truy cap
mang.
Vi du 9.17 minh hoa viéc thém mdt item vao trong bang Hashtable va sau d6 truy cap lai
chung thong qua thudc tinh Item.
B Vidu 9.17: thuéc tinh Item twong nhw nhw todan tw offset.

namespace Programming_CSharp
{
using System;
using System.Collections;
public class Tester

{

static void Main()

{
// tao va khdi tao hashtable
Hashtable hashTable = new Hashtable();
hashTable.Add(*00440123",”"Ngoc Thao");
hashTable.Add(*00123001",”My Tien");
hashTable.Add(*00330124","Thanh Tung”);
// truy cap qua thudc tinh Item
Console.WriteLine("myHashtable[\"00440123\"]: {0}",

hashTable["00440123"]);
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Két qua:

hashTable[“00440123”]: Ngoc Thao

Vi du 9.17 bét dau béng viéc tao mQt bang Hashtable mdi, st dung céc gia tri mdc dinh cua
dung luong, phuong thirc tao ma bam va phuong tirc so sanh. Tiép sau 1a viéc thém 3 bo gia
tri vao theo thur tu khoa/gia tri. Sau khi céc item da dugc thém vao chung ta co thé léy gia tri
thong qua khoa véi cach thuc dung toan tir offset.
Tap khoa va tap gida tri

Cac kiéu tur cung cép thém hai thudc tinh 1a thudc tinh Keys, va thudc tinh Values. Trong
d6 Keys truy cap d6i twong ICollection voi tat ca nhitng khoa trong Hashtable, va Values truy

cap ddi tuong ICollection voi tat ca gia tri. Vi du 9.18 minh hoa nhu sau.
e Vidu9.18 Tdp khoa va tap gia tri.

namespace Progrmming_CSharp
{
using System;
using System.Collections;
public class Tester

{

static void Main()

{
// tao va khdi tao hashtable
Hashtable hashTable = new Hashtable();
hashTable.Add(*00440123",”"Ngoc Thao");
hashTable.Add(*00123001",”My Tien");
hashTable.Add(*00330124","Thanh Tung”);
// nhan tap khoa
ICollection keys = hashTable.Keys;
// nhap tap gia tri
ICollection values = hashTable.Values;
// xuat tap khda
foreach( string s in keys)

{
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Console.WriteLine("{0}", s);

b
// xuat tap gia tri
foreach( string s in values)

{
Console.WriteLine("{0}", s);

Két qua:
00123001
00440123
00330124
My Tien
Ngoc Thao

Thanh Tung

Mic du thir ty cia keys khong duoc dam bao theo thtr ty nhung chiing dam bao ring cing véi
thir tyr dua ra ctia gid tri. Nhu chung ta thay trén khoa 00123001 twong tmg véi My Tien,...

Giao dién IDictionaryEnumerator

Nhitng d6i tuong IDictionary ciing hd trg vong lip foreach bang viéc thuc thi phuong
thirc GetEnumerator(), phuong thic nay tra vé mot IDictionaryEnumerator.
IDictionaryEnumerator dugc su dung dé liét ké bat cir dbi tuong IDictionary nao. N6 cung
cap thudc tinh dé truy cap ca khoa va gia tri cho mdi thanh phan trong tir dién. Ta 6 vi du
9.19 minh hoa nhu sau:

B Vidu9.16: sir dung giao dién IDictionaryEnumerator.

namespace Progrmming_CSharp
{
using System;
using System.Collections;
public class Tester

{

static void Main()

{
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// tao va khdi tao hashtable

Hashtable hashTable = new Hashtable();
hashTable.Add("00440123"”,”"Ngoc Thao”);
hashTable.Add(*00123001”,"My Tien");
hashTable.Add("00330124","Thanh Tung”);
Console.WriteLine(“hashTable”);
Console.WriteLine("Count: {0}",hashTable.Count);
Console.WriteLine(“"Keys and Values:");

Print( hashTable );

b
public static void Print(Hashtable table)
{
IDictionaryEnumerator enumerator = table.GetEnumerator();
while ( enumerator.MoveNext() )
{
Console.WriteLine(™\t{0}:\t{1}",
enumerator.Key, enumerator.Value);
b
Console.WriteLine();
b

Két qua:
hashTableg
Count: 3

Keys and Values:

00123001: My Tien
00440123 Ngoc Thao
00330124: Thanh Tung

Cau hoi va tra loi

Cdu héi I: Diéu phan biét giita mang va cac thanh phan bén trong mot mang?

Trd loi 1: Mdng la kiéu dir liéu tham chiéu, con cdc thanh phan bén trong mdng dwoc cdp
phat dwa theo kiéu dir lidu cua chung. Do vay mot mdng cua kiéu dir lidu tham chiéu sé
khéng chira gid tri gi cd ma chi tham chiéu dén nhitng thanh phan dwoc tao ra trén heap.

Cau hoi 2: Mot 16p ¢6 bd chi muc khac mot mang nhu thé nao?
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Tra loi 2: Hoan toan khac nhau, mot mang chi don thuan la mét doi tuwong tham chiéu dén
nhiing doi twong khdc cung kiéu dir liéu. Trong khi mot lop co by chi muc thi noé chira mot
madng cac gia tri nao do, va cho phép bén ngoai truy cap mang nay thong qua bo chi muc.
Mot 16p nhwe vy khéng chi ¢6 mét mang don thuan ma con c6 nhitng thude tinh khdc, cdc
phirong thire...NGi chung la néu ta chi can thao téc don thuan trén timg phan rién 1é ciia mét
mang thi nén dimg mang. Con néu ching ta can thic hién mét sé6 chire ndng ndo dé cé lién
quan toi mot mang thi ta co thé xdy dung mot lop co chira mot mang va hé tro bé chi muc.
Cdu hoi 3: Giao dién tap hop 1a gi? Cé phai NET cung cip mot so giao dién chudn hay
khong?
Tra loi 3: Giao dién tdp hop ciing la mot giao dién nhung no chi dwa ra cac quy dinh thao
tac trén tdp hop nhw: so sanh, liét ké trén tdp hop, tao cdc tdp hop... NET cung cdp mot so
giao dién cho tdp hop nhuw: IEnumerable, ICollection, IComparer, IList....
Cau hoi them
Cau hoi 1: T khoa params dwoc sw dung lam gi?
Céu héi 2: Y nghia cua lénh lap foreach? Lénh nay dwoc sw dung voi kiéu dir liéu nao?
Cdu héi 3: C6 mdy kiéu mang da chiéu trong ngoén ngix C#. Hay cho biét tirng loai va khi ndo
thi sw dung tung loai cho thich hop.
Cdu héi 4: Cdch tao ra mang da chiéu khéng cing kich thuéc?
Cdu héi 5: Hay cho biét sw khdc nhau giita hai cach goi Arr[i][j] va Arr[i, j]?
Cdu héi 6: C6 thé dimg lénh foreach dé xudt ra tat ca cdc thanh phan ciia mdng da chiéu
khéng cing kich thuéc hay khéng? Néu dwoc thi phdi lam nhw thé nao?
Céu héi 7: Kiéu dir liéu ndao cé thé lam chi muc trong bo chi muc cua mot lop?
Cdu héi 8: Lam thé ndao dé biét kich thude ciia mot mang?
Cdu hoi 9: Liét ké nhitng giao dién tdp hop ma .NET cung cap? Cho biét y nghia cia tirng
giao dién?
Cdu héi 10: Cé cdich nao tao mot mang ma khéng can khai béo trude kich thude ciia mang?
Va trong qud trinh thiee hién trén mdng ching ta c6 thé tang déng kich thuéce ciia mang hay
khong?
Cdu héi 11: Néu mang c¢6 31 phan tir thi dung lwong cia doi twong ArrayList la bao nhiéu?
Trieong hop ¢6 33 phan tir?
Cdu héi 12: Hang doi la gi? Chiing dwoc sdp xép theo kiéu thir tir nao? Ung dung ciia hang
doi ?
Cdu hoi 13: Ngdn xép la gi? Ching dwoc sdp xép theo kiéu thir tir nao? Ung dung ciia ngdn
xép?
Cdu hoéi 14: Phwong thite Peek() trong hang doi va ngdn xép cé y nghia gi?
Cdu hoi 15: Kiéu dir liéu nao cho phép truy cdp mét gid tri théng qua khéa ciia né? Lop nao

trong .NET hé tro kiéu dir liéu ndy?
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Cdu hoi 16: Cdch ldy tap gid tri trong mét doi twong Hashtable?
Cdu hoi 17: Cach ldy tdp khéa trong mét doi twong Hastable?
Cdu hoi 18: Khéa cé phdi la duy nhdt trong mét Hastable hay khong?
Cdu hoi 19: Néu hai viing c6 chung mét khéa thi ching dwoc tim kiém theo kiéu nao? Va toc
do tim kiém?
Cdu hoi 20: Hashtable thuc thi cac giao dién tap hop nao?
Cdu hoi 21: Phwong thirc nao thuc hién viéc tao cac khoa trong mot Hashtable?
Bai tap
Bdi tdp 1: Viét mét chwong trinh tao mét mang mot chiéu nguyén chira gid tri ngdu nhién.
Sdp xép cdc thanh phan trong mang theo thir tir tang dan va hién thi két qud. Lam twong tir
Véi trieong hop sdp xép mdng theo thir tw giam dan.
Bdi tdp 2: Viét mét chwong trinh tao mét mang mot chiéu nguyén chira gid tri ngdu nhién.
Sdp xép chiing theo thir tw s6 dm thi tang con s6 dwong thi giam dan. Hién thi két qud ra man
hinh.
Bai tdp 3: Viét mét chiong trinh tim sé 16n nhdt va nhé nhat trong mdang hai chiéu cé kich
thuée ¢ dinh. Cdc thanh phan cia mang dwoc phét sinh ngdu nhién.
Bdi tdp 4: Viét chieong trinh c¢ong hai ma trdn nxm, tirc la mang hai chiéu cé kich thieée n
dong, m cét. Cdc gid tri ciia hai mang phdt sinh ngau nhién, cho biét két qua c¢éng hai ma
tran?
Bdi tdp 4: Viét chwong trinh cho phép nguoi ding nhdp vao mét ma trdn nxm, sao dé tim
kiém mét gid tri nao do theo yéu cau nguoi ding, két qua ciia viéc tim kiém la gid tri va thir
tw cua gia tri tim dwoc trong ma tran.
Bai tdp 5: Viét chirong trinh tao mét mang hai chiéu khéng cing kich thuée. Cé dinh s6 dong
ciia mang la 5, con tirng dong ¢6 kich thude bang gid tri cia dong, tir la dong thir nhdt ¢é
kich thwoc 1 (tiec la co 1 cot), dong thir hai co kich thuoc la 2 (tuc la 2 cot).... Cac gia tri
phat sinh ngau nhién. Hay xudt két qua ciia ma tran theo kiéu sau:

ali][j] = <gid tri aij>

Viéc xudt két qua ciia ma trdn trén c6 thé thuc hién bang vong Idp foreach dwoc khéng? Néu
dwoc thi hay viét doan chwong trinh xudt ra két qua?

Bai tdp 6: Viét chieong trinh tao ra mot mang luu trie 30 diém s6 ciia hoc sinh. Tinh trung
binh diém ciia tdt cd hoc sinh. Xudt két qua tirng diém va diém trung binh.

Bai tdp 7: Viét mét chwong trinh tao ra mét I6p tén la LopHoc, trong d6 c¢é khai bdo bé chi
muc chi dén tén ciia tieng hoc vién trong 16p. Cho phép mét 16p cé toi da 30 hoc vién. Tao
chwong trinh minh hoa cho phép ngudi ding nhdp vao tén cua tirng hoc vién. Xudt két qud

danh sanh hoc vién cua l6p thong qua bo chi muc.
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Bdi tdp 8: Viét chicong trinh sir dung ArrayList dé tao mot mang. Chwong trinh tao ra mot
vong ldp cho phép nguoi ding nhdp vdo cdc gia tri cho mang. Hay xudt két quda mdang ciing
véi gid tri Count, va Capacity cia mang. Ta cé thé thiét ldp gid tri Capacity nhé hon gid tri
Count duoc khong?
Bdi tdp 9: Viét chieong trinh tao ra doi twong Queue tén la myQueue. Khéi tao myQueue c6 5
gid tri ngE;u nhién. Hay thuc hién cac budc sau, moi bude thuc hién phai xudt tinh trang cua
myQueue:

1. Lay mét gid tri ra.

2. Ldy tiép mét gid tri nita.

3. Xem mét gid tri & dau queue.

4. Dua vao queue mot gia tri.
Bdi tdp 10: Viét chwong trinh tao doi twong Stack tén la myStack. Khoi tao myStack c¢é 5 gid
tri I’IngI/l nhién. Hay thuc hién cdac budc sau, moi bude thuc hién phai xudt tinh trang cua
myStack:

1. Lay mét gid tri ra.

2. Ldy tiép mét gid tri nita.

3. Xem mot gia tri o dau stack.

4. Pua vao stack mot gia tri.
Bai tdp 11: Viét chwong trinh sir dung kiéu dir liéu tir dién dé qudn 1y thong tin ciia mét I6p
hoc. Trong do khoa la chubi ma sé hoc vién con gia tri la tén cua hoc vién. Viét chuong trinh
minh hoa cho phép nhdp vao 10 hoc vién, va cho phép nguoi dimg tim kiém tén ciia hoc vién

thong qua md so hoc vién.
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Chuwong 10
XU LY CHUOI

e Lép dbi twong string
e Tao mjt chudi
e Tao chudi dung phwong thirc ToString
e Thao tic trén chudi
e Tim mjt chudi con
e Chia chudi
® Thao tic trén chubi diung StringBuilder
e Cac biéu thirc quy tic
J Sir dung biéu thirc quy tic qua I6p Regex
e  Sirdung Regex dé tim tip hop
. Sir dung Regex dé gom nhém
. Str dung 16p CaptureCollection
e Cau héi & bai tap

C6 mot thoi gian nguoi ta ludén nghi rang may tinh chi danh riéng cho viéc thao tac cac
gia tri dang sb. Cac may tinh dau tién 1a duoc thiét ké dé sir dung tinh toan s luong 16n nhu
tinh toan quy dao ctia tén lira trong qubc phong. Va ngén ngit 1ap trinh duge giang day o khoa
toan cua cac dai hoc 16n.

Ngay nay, hau hét cac chuong trinh lién quan dén nhiéu chudi ky ty hon 14 cac chudi cac
con sd. Thong thuong cac chudi dugc st dung cho viéc xur 1y tir ngtr, thao tac trén cac suu
liu, va tao ra céc trang web.

Ngon ngit C# hd trg kha day du cac chic ning cia kiéu chudi ma ching ta c6 thé thiy
dugc & cac ngdn ngir lap trinh cip cao khac. Diéu quan trong hon 13 ngon ngit C# xem nhiing
chudi nhu 14 nhitng ddi tugng va duoc dong gbi tat ca cac thao tac, sip xép, va cac phuong
thirc tim kiém thudng dugc ap dung cho chudi ky tu.

Nhiing thao tac chudi phuc tap va so khép mau dugc hd trg boi viée st dung cac biéu thurc

quy tic (regular expression). Ngon ngit C# két hop sitc manh va sy phirc tap cta ci phap biéu
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thirc quy tic, (thong thuong chi duge tim thdy trong cic ngdn ngit thao tic chudi nhu Awk,
Perl), v6i mot thiét ké hudéng ddi twong day dui.
Trong chuong 10 nay chiing ta s& hoc cach lam viéc véi kiéu dir lidu string ctia ngon ngit C#,
kiéu string nay chinh 1a mot alias cta 10p System.String ciia NET Framework. Chiing ta
cling s€ théy duoc cach rat trich ra chudi con, thao tac va ndi cac chudi, xdy dung mot chudi
mai véi 16p StringBuilder. Thém vao do, chung ta sé duoc hoc cach sir dung 16p Regex dé so
khop cac chudi dya trén biéu thirc quy tic phuc tap.
Lép doi twong String

C# xem nhimng chudi nhu 13 nhitng kiéu dit lidu co ban tirc 13 cac 16p nay rat linh hoat,
manh mé&, va nhét 1a d& str dung. Mdi d6i twong chudi 1a mét diy cb dinh cac ky tuw Unicode.
Noi cach khac, cac phuong thue dugce dung dé 1am thay ddi mot chudi thue su tra vé mot ban
sao da thay ddi, chudi nguyén thuy khong thay d6i. Khi chung ta khai bdo mét chudi C# bang
cach dung tur khoa string, 1a ching ta da khai bao mat ddi tuong cua lop System.String, day
12 mot trong nhimg kiéu dit liu duoc xay dung sin duoc cung cap boi thu vién 16p .NET
(NET Framework Class Library). Do d6 mét kiéu dir liéu chudi C# 1a kiéu dir liéu
System.String, va trong sudt chuong nay dung hai tén hoan déi 1an nhau.
Khai bao cua 16p System.String nhu sau:

public sealed class String : IComparable, ICloneble, IConvertible
Khai bao nay cho thay 16p String dd dugc dong dau 1a khong cho phép ké thira, do d6 ching
ta khong thé dan xuat tir 16p nay dugc. Lop nay ciing thuc thi ba giao dién hé thong la
IComparable, ICloneable, va IConvertible — giao dién nay cho phép lop System.String
chuyén déi v6i nhimng 16p khac trong hé théng .NET.
Nhu ching ta d3 xem trong chuong 9, giao dién IComparable dugc thyuc thi boi cac kiéu dit
lidu da duoc sap xép. Vi du nhu chudi thi theo cach sip xép Alphabe. Bat cit chudi nao dwa ra
cling c¢6 thé duogc so sanh v6i chudi khac dé chi ra rang chudi nao c6 thir ty true. Nhimg 16p
IComparable thuc thi phuong thirc CompareTo().
Nhitng dbi twong ICloneable c6 thé tao ra nhitng thé hién khac voi cung gia tri nhu 1a thé hién
nguyén thuy. Do d6 ta c6 thé tao ra mot chudi méi tir chudi ban dau va gia tri ciia chudi méi
bang v6i chudi ban dau. Nhimg 16p ICloneable thyc thi phuong thirc Clone().
Nhiing 16p IConvertible cung cip phuong thirc dé dé dang chuyén ddi qua cac kiéu dir liéu co
ban khac nhu 1a ToInt32(), ToDouble(), ToDecimal(),...
Tao mét chudi

Cach phé bién nhit dé tao ra mot chudi la gan cho mét chudi trich dan tac 14 chudi nim
trong ddu ngoic kép, kiéu chudi niy ciing dugc biét nhu 1a mot chudi hang, khai bao nhu sau:

string newString = “Day la chuoi hang”;
Nhimng chudi trich dan c6 thé dugc thém cac ky tu escape, nhu 13 “\n” hay “\t”, ky tu nay bat
dau véi dau chéo nguoc (“\?), cac ky tu nay dugc dung dé chi ra rang tai vi tri d6 xudng dong
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hay tab dwoc xuét hién. Boi vi ddu gach chéo ngugc nay ciing duoc dung trong vai ¢t phap
dong 1énh, nhu 1a dia chi URLs hay dudng dan thu muc, do d6 trong chudi trich dan déu chéo
nguoc nay phai duge dit trude ddu chéo nguoc khac, tic 1a dung hai ddu chéo nguoc trong
truong hop nay.
Chudi ciing c6 thé dugc tao bang cach sir dung chudi ¢d dinh hay nguyén vin (verbatim), tirc
1a cac ky tu trong chudi duoc giit nguyén khong thay d6i. Chudi nay dugc bat dau véi biéu
trong @. Biéu twong nay bao voi ham khoi dung cia 16p String rang chudi theo sau la
nguyén van, tham chi né chira nhiéu dong hodc bao gém nhiing ky tu escape. Trong chudi
nguyén van, ky tu chéo ngugc va nhiing ky tu sau né don gidn 1a nhiing ky tu dugc thém vao
chudi. Do vay, ta c¢6 2 dinh nghia chudi sau la twong duong véi nhau:

string literall = “\\\\MyDocs\\CSharp\\ProgrammingC+#.cs"”;

string verbatiml = @"\\MyDocs\CSharp\ProgrammingC#.cs";
Trong chudi thir nhit, 1 mot chudi binh thudng duoc st dung, do d6 diu ky tu chéo 1a ky tir
escape, nén n6 phai dugc dat trudc mot ky tu chéo ngugce thir hai. Trong khai bdo thur hai
chudi nguyén vin duoc st dung, nén khong can phai thém ky tu chéo nguoc. Mot vi du thir
hai minh hoa viéc dung chudi nguyén vin:

string literal2 = “"Dong mot \n dong hai”;

string verbatim2 = @"Dong mot

dong hai”;

Noi chung ta ta co thé str dung qua lai gifra hai cach dinh nghia trén. Vi¢c lya chon phu thude
vao sur thuan tién trong ting trudng hop hay phong cach riéng ciia mdi ngudi.
Tao chuédi ding phwong thirc ToString ciia déi twong

Mot cach rét phé bién khac dé tao mot chudi la goi phuong thirc ToString() ctia mot ddi
tugng va gan két qua dén mot bién chudi. Tat ca cac kiéu dir liéu co ban phu quyét phuong
thire nay rat don gian 1a chuyén d6i gia tri (thong thuong 13 gia tri s6) dén mot chudi thé hién
cua gia tri. Trong vi du theo sau, phuong thirc ToString() cua kiéu dix liéu int duoc goi dé luu
trit gia tri ciia nd trong mot chudi:

int myInt = “9”;

string intString = myInt.ToString();
Phuong thirc myInt.ToString() tra vé mot doi tuong String va ddi tuong nay dugc gan cho
intString.
Lé6p String ciia NET cung cép rat nhiéu bo khoi dung hd tro rat nhiéu ky thuat khac nhau dé
gan nhiing gia tri chudi dén kiéu dir liéu chudi. Mot vai bd khai dung c6 thé cho phép ching
ta tao mot chudi béng cach truyén vao mot mang ky tu hodc mot con tro ky tu. Truyén mot
mang chudi nhu 13 tham s6 dén bd khoi dung cua String la tao ra mot thé hién CLR-
compliant (mot thé hién ding theo yéu cau ciia CLR). Con viée truyén mot con trd chudi nhu

mot tham sb cua bo khai dung String la viéc tao mot thé hién khong an toan (unsafe).
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Thao tdc trén chudi
Lép string cung cap rat nhiéu sb luong cac phuong thirc dé so sanh, tim kiém va thao tac

trén chudi, cac phuong thirc nay duoc trinh bay trong bang 10.1:

System.String
Phwong thire/ Truong Y nghia
Empty Truong public static thé hién mot chudi rong.
Compare() Phuong thirc public static dé so sanh hai chudi.

CompareOrdinal()

Phuong thirc public static dé so sanh hai chudi khong

quan tim dén thr ty.

Concat() Phuong thirc public static dé tao chudi méi tir mot hay
nhiéu chudi.

Copy() Phuong thirc public static tao ra mot chudi méi bang
sao tir chudi khéc.

Equal() Phuong thtc public static kiém tra xem hai chudi co
cung gid tri hay khong.

Format() Phuong thirc public static dinh dang mot chudi dung
ky tu Iénh dinh dang xac dinh.

Intern() Phuong thirc public static tra vé tham chiéu dén thé
hién cua chudi.

IsInterned() Phuong thure public static tra vé tham chiéu cta chudi

Join() Phuong thure public static két ndi cac chudi xac dinh
giita mdi thanh phan ctia mang chudi.

Chars() Indexer ctia chudi.

Length() Chiéu dai cta chudi.

Clone() Tra vé chudi.

CompareTo() So sanh hai chudi.

CopyTo() Sao chép mot sb cac ky tu xac dinh dén mot mang ky
tu Unicode.

EndsWidth() Chi ra vi tri ctia chudi xac dinh pht hop véi chudi dua
ra.

Insert() Tra vé chudi méi da duoc chén mot chudi xac dinh.

LastIndexOf() Chi ra vi tri xuét hién cudi cung ciia mot chudi xac
dinh trong chudi.

PadLeft() Canh 1& phai nhitng ky tu trong chudi, chén viao bén
trai khoang trang hay céac ky tu xac dinh.

PadRight() Canh 1& trai nhitng ky tu trong chudi, chén vao bén
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Remove() Xoéa di mot sb ky tu xé&c dinh.

Split() Tra vé chudi duge phan dinh boi nhitng ky tu xac dinh
trong chudi.

StartWidth() Xem chudi c6 bat dau béng mot sd ky tu xac dinh hay
khong.

SubString() Léy mdt chudi con.

ToCharArray() Sao chép nhing ky tu tir mot chudi dén mang ky tu.

TolLower() Tra vé ban sao ctia chudi ¢ kiéu chit thudng.

ToUpper() Tra vé ban sao cia chudi ¢ kiéu chit hoa.

Trim() Xoa bo tit ca sy xuit hién cua tap hop ky tu xac dinh
tir vi tri dAu tién dén vi tri cudi cung trong chudi.

TrimEnd() X6a nhu nhung & vi tri cudi.

TrimStart() X6a nhu Trim nhung & vi tri dau.

Bang 10.1 : Phuong thirc va thudc tinh cua lop String
Trong vi du 10.1 sau day ching ta minh hoa viéc st dung mot s6 céc phuong thure cua chudi
nhu Compare(), Concat() (va dung todn ti +), Copy() (va dung toan tu =), Insert(),
EndsWith(), va chi muc IndexOf.
B Vidu 10.1 : Lam viéc véi chuéi.

namespace Programming_CSharp
{
using System;
public class StringTester
{
static void Main()
{
// khdi tao mot s6 chudi dé thao tac
string s1 = “abcd”;
string s2 = “"ABCD”;
string s3 = @"“Trung Tam Dao Tao CNTT
Thanh pho Ho Chi Minh Viet Nam”;
int result;
// So sanh hai chudi vdi nhau cé phan biét chif thudng va chit hoa
result = string.Compare( sl ,s2);
Console.WriteLine(“So sanh hai chuoi S1: {0} va S2: {1} ket qua: {2} \n”,
sl ,s2 ,result);
// S dung ti€p phudng thic Compare() nhung truéng hgp nay khong biét
// chlt thudng hay ch{r hoa
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// Tham s th(¥ ba 13 true s& bd qua kiém tra ky tu thudng - hoa
result = string. Compare(sl, s2, true);
Console.WriteLine(“"Khong phan biet chu thuong va hoa\n”);
Console.WriteLine("S1: {0}, S2: {1}, ket qua : {2}\n”, s1, s2, result);
// phudng thirc ndi cac chudi
string s4 = string.Concat(sl, s2);
Console.WriteLine("Chuoi S4 noi tu chuoi S1 va S2: {0}", s4);
// st dung nap chOng toan tu +
string s5 = s1 + s2;
Console.WriteLine("Chuoi S5 duoc noi tu chuoi S1 va S2: {0}", s5);
// S dung phuong thic copy chudi
string s6 = string.Copy(s5);
Console.WriteLine("S6 duoc sao chep tu S5: {0}", s6);
// S dung nap chdng toan tu =
string s7 = s6;
Console.WriteLine("S7 = S6: {0}", s7);
// St dung ba cach so sanh hai chudi
// Céch 1 str dung mot chudi dé so sanh vé8i chudi con lai
Console.WriteLine("S6.Equals(S7) ?: {0}", s6.Equals(s7));
// Céch 2 dung ham cua I8p string so sénh hai chudi
Console.WriteLine(“"Equals(S6, s7) ?: {0}”, string.Equals(s6, s7));
// Cach 3 dung toan tl so sanh
Console.WriteLine("S6 == S7 ?: {0}", s6 == s7);
// St dung hai thudc tinh hay dung 13 chi muc va chidu dai cta chudi
Console.WriteLine(“\nChuoi S7 co chieu dai la : {0}", s7.Length);
Console.WriteLine(“Ky tu thu 3 cua chuoi S7 la : {0}", s7[2] );
// Kiém tra xem mot chudi cé két thic véi mot nhém ky
// tu xac dinh hay khong
Console.WriteLine("S3: {0}\n ket thuc voi chu CNTT ? : {1}\n”,
s3, s3.EndsWith("CNTT"));
Console.WriteLine("S3: {0}\n ket thuc voi chu Nam ? : {1}\n”,
s3, s3.EndsWith("Nam"));
// Tra vé chi muc cia mét chudi con
Console.WriteLine(™\nTim vi tri xuat hien dau tien cua chu CNTT “);
Console.WriteLine(“trong chuoi S3 la {0}\n”, s3.IndexOf("CNTT"));
// Chén t&r nhan luc vao trudc CNTT trong chudi S3
string s8 = s3.Insert(18, “nhan luc ”);
Console.WriteLine(™ S8 : {0}\n”, s8);
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// Ngoai ra ta c6 thé két hgp nhu sau
string s9 = s3.Insert( s3.IndexOf( "CNTT” ) , “nhan luc ”);
Console.WriteLine(™ S9 : {0}\n”, s9);

} // end Main
¥ // end class

} // end namespace

Két qua:
So sanh hai chuoi S1: abcd va S2: ABCD ket qua: -1
Khong phan biet chu thuong va hoa
S1l: abcd , S2: ABCD, ket qua : O
Chuoi S4 noi tu chuoi S1 va S2: abcdABCD
Chuoi S5 duoc noi tu chuoi S1 + S2: abcdABCD
S6 duoc sao chep tu S5: abcdABCD
S7 = S6: abcdABCD
S6.Equals(S7) ?: True
Equals (S6, s7) ?: True
S6 == 37 ?: True
Chuoi S7 co chieu dai la : 8
Ky tu thu 3 cua chuoi S7 la : c
S3: Trung Tam Dao Tao CNTT
Thanh pho Ho Chi Minh Viet Nam
ket thuc voi chu CNTT ? : False
S3: Trung Tam Dao Tao CNTT
Thanh pho Ho Chi Minh Viet Nam
ket thuc voi chu Minh ? : True
Tim vi tri xuat hien dau tien cua chu CNTT
trong chuoi S3 1la 18
S8 : Trung Tam Dao Tao nhan luc CNTT
Thanh pho Ho Chi Minh Viet Nam
S9 : Trung Tam Dao Tao nhan luc CNTT

Thanh pho Ho Chi Minh Viet Nam

Nhu ching ta d3 xem doan chuong trinh minh hoa trén, chuong trinh bét dau véi ba khai béao
chubi:

string s1 = “abcd”;
“ABCD";

string s2
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string s3 = @"“Trung Tam Dao Tao CNTT
Thanh pho Ho Chi Minh Viet Nam”;
Hai chudi du s1 va s2 duoc khai bao chudi ky tu binh thuong, con chudi thir ba dugc khai
bao 1a chudi nguyén vin (verbatim string) bang cach sir dung ky hiéu @ truéc chudi. Chuong
trinh bit dau bang viéc so sanh hai chudi s1 va s2. Phuong thirc Compare() 1a phuong thire
tinh ctia 16p string, va phuong thirc nay di dwoc nap chdng.
Phién ban dau tién cua phuong thirc nap chong nay 1a lay hai chudi va so sanh ching véi
nhau:
// So sanh hai chubi véi nhau cé phan biét chir thudng va chit hoa
result = string.Compare( s1 ,s2);
Console.WriteLine("So sanh hai chuoi s1: {0} va s2: {1} ket qua: {2} \n”,
sl ,s2 ,result);
O day viéc so sanh co phan biét chit thudng va chit hoa, phuong thirc tra vé cac gia tri khac
nhau phu thudc vao két qua so sanh:
= Mot s6 4m néu chudi dau tién nho hon chudi tht hai
= Gia tri 0 néu hai chudi bang nhau
= Mot sé duong néu chudi thir nhat 16n hon chudi thir hai.
Trong truong hop so sanh trén thi dwa ra két qua 1a chudi s1 nhé hon chudi s2. Trong
Unicode ciling nhu ASCII thi thur ty ctia ky tu thuong nho hon thir ty cia ky tu hoa:
So sanh hai chuoi S1: abcd va S2: ABCD ket qua: -1
Céch so sanh thir hai dung phién ban nap chong Compare() liy ba tham s6. Tham s6 Boolean
quyét dinh bo qua hay khong bo qua viéc so sanh phan biét chit thuong va chit hoa. Tham s6
nay co6 thé bo qua. Néu gia tri ctia tham s 1a true thi viée so sanh s& bo qua sy phén biét chir
thudng va chit hoa. Viéc so sanh sau s& khong quan tim dén kiéu loai chit:
// Tham s6 th( ba 1a true s& bd qua kiém tra ky tu thudng - hoa
result = string. Compare(sl, s2, true);
Console.WriteLine("Khong phan biet chu thuong va hoa\n”);
Console.WriteLine("S1: {0} , S2: {1}, ket qua : {2}\n”, s1, s2, result);
Luc nay thi viéc so sanh hoan toan gidng nhau va két qua tra vé 1a gia tri 0:
Khong phan biet chu thuong va hoa
S1: abcd, S2: ABCD, ket qua : 0
Vi du minh hoa 10.1 trén tiép tuc v6i viée ndi cac chudi lai véi nhau. O day su dung hai cach
dé ndi lién hai chudi. Chung ta c6 thé sir dung phuong thirc Concat() day la phuong thirc
public static cua string:
string s4 = string.Concat(sl, s2);
Hay cach khac don gian hon 1a viéc sir dung toan tir ndi hai chudi (+):
string s5 = s1 + s2;
Trong ca hai trudng hop thi két qua ndi hai chudi hoan toan thanh cong va nhu sau:
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Chuoi S4 noi tu chuoi S1 va S2: abcdABCD
Chuoi S5 duoc noi tu chuoi S1 + S2: abcdABCD
Twong ty nhu vy, viéc tao mot chudi mai c6 thé dugc thiét 1ap bang hai cach. Pau tién 1a
chung ta co thé sir dung phuong thire static Copy() nhu sau:
string s6 = string.Copy(s5);
Hodc thuan tién hon chung ta ¢ thé st dung phwong thirc nap chong toan tir (=) thong qua
viéc sao chép ngam dinh:
string s7 = s6;
Két qua ciia hai cach tao trén déu hoan toan nhu nhau:
S6 duoc sao chep tu S5: abcdABCD
S7 = S6: abcdABCD
Lép String ciia NET cung cip ba cach dé kiém tra bang nhau giira hai chudi. Pau tién la
chung ta c6 thé sir dung phuong thirc nap chong Equals() dé kiém tra tryc tiép rang S6 ¢
bang S7 hay khong:
Console.WriteLine("S6.Equals(S7) ?: {0}", S6.Equals(57));
K thuat so sanh thir hai 1a truyén ca hai chudi vao phuong thirc Equals() cua string:
Console.WriteLine(“"Equals(S6, s7) ?: {0}”, string.Equals(S6, S7));
Va phuong phap cudi ciing 1a sir dung nap chdng toan tir so sanh (=) ctia String:
Console.WriteLine("S6 == S7 ?: {0}", s6 == s7);
Trong ca ba trudng hop thi két qua tra vé 1a mot gia tri Boolean, ta c6 két qua nhu sau:
S6.Equals(S7) ?: True
Equals(S6, s7) ?: True
S6 == S7 ?: True
Viéc so sanh bang nhau giita hai chudi 1a viéc rat ty nhién va thuong dugc st dung. Tuy
nhién, trong mot s6 ngodn ngit, nhu VB.NET, khong hd tro nap chéng toan tir. Do d6 dé chéc
chén chung ta nén st dung phuong thirc Equals() 1a tt nhat.
Céc doan chuong trinh tiép theo cuia vi du 10.1 st dung toan tir chi muc ([]) dé tim ra ky tu
xac dinh trong mot chubi. Va dung thudc tinh Length dé léy vé chiéu dai cua toan bd mot
chudi:
Console.WriteLine("\nChuoi S7 co chieu dai la : {0}", s7.Length);
Console.WriteLine(“Ky tu thu 3 cua chuoi S7 la : {0}", s7[2] );
Két qua la:
Chuoi S7 co chieu dai la : 8
Ky tu thu 3 cua chuoi S7 la : ¢
Phuong thirtc EndsWith() héi xem mot chudi c6 chira mot chudi con & vi tri cudi cing hay
khong. Do vy, chung ta ¢ thé hoi rang chudi S3 ¢6 két thic bang chudi “CNTT” hay chudi
“Nam’:
// Kiém tra xem mot chudi cé két thic véi mot nhém ky tu xac dinh hay khéng
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Console.WriteLine("S3: {0}\n ket thuc voi chu CNTT ? : {1}\n”,
s3, s3.EndsWith("CNTT"));
Console.WriteLine("S3: {0}\n ket thuc voi chu Nam ? : {1}\n",
s3, s3.EndsWith(*"Nam”));
Két qua tra vé 1a 1an kiém tra dau tién 1a sai do chudi S3 khong két thuc chir “CNTT”, va lan
kiém tra thi hai 1a dung:
S3: Trung Tam Dao Tao CNTT
Thanh pho Ho Chi Minh Viet Nam
ket thuc voi chu CNTT ? : False
S3: Trung Tam Dao Tao CNTT
Thanh pho Ho Chi Minh Viet Nam
ket thuc voi chu Minh ? : True
Phuong thirc IndexOf() chi ra vi tri ctia mot con bén trong mot chudi (néu c6). Va phuong
thire Insert() chén mot chudi con méi vao mot ban sao chép ciia chudi ban dau.
Poan 1énh tiép theo ctia vi du minh hoa thuc hién viéc xac dinh vi tri xuét hién dau tién cua
chudi “CNTT” trong chudi S3:
Console.WriteLine("\nTim vi tri xuat hien dau tien cua chu CNTT ”);
Console.WriteLine(“trong chuoi S3 la {0}\n”, s3.IndexOf("CNTT"));
Va két qua tim duoc 13 18:
Tim vi tri xuat hien dau tien cua chu CNTT
trong chuoi S3 la 18
Chung ta ¢ thé chén vao chudi tir “nhan luc” va theo sau chudi nay 1a mot khoang tring vao
trong chudi ban dau. Khi thyc hién thi phuong thirc tra vé ban sao cua chudi da dugc chén
vao chudi con méi va duogc gan lai vao chudi S8:
string s8 = s3.Insert(18, “"nhan luc ”);
Console.WriteLine(™ S8 : {0}\n”, s8);
Két qua dua ra la:
S8 : Trung Tam Dao Tao nhan luc CNTT
Thanh pho Ho Chi Minh Viet Nam
Cubi ciing, chiing ta co thé két hop mot sé cac phép toan dé thuc hién viéc chén nhu sau:
string s9 = s3.Insert( s3.IndexOf( "CNTT” ), “nhan luc ”);
Console.WriteLine(™ S9 : {0}\n”, s9);
Két qua cudi cing ciing tuong ty nhu cach chén bén trén:
S9 : Trung Tam Dao Tao nhan luc CNTT
Thanh pho Ho Chi Minh Viet Nam

Tim mgt chuéi con
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Trong kiéu dir liéu String c6 cung cap phuong thirc Substring() dé trich mot chudi con tir
chudi ban dau. Ca hai phién ban déu dung mét chi muc dé xéc dinh vi tri bat dau trich ra. Va
mdt trong hai phién ban dung chi muc thtr hai lam vi tri két thuc ciia chudi. Trong vi du 10.2
minh hoa vi¢c str dung phuong thirc Substring() cta chudi.
= Vidu 10.2 : Sir dung phwong thirc Substring().

namespace Programming_CSharp
{

using System;

using System.Text;

public class StringTester

{

static void Main()

{
// Khai bdo cac chudi dé str dung
string s1 = “Mot hai ba bon”;
int ix;
// 18y chi s6 cua khoang trang cudi cung
ix = sl.LastIndexOf(™ "”);
// 18y tU cuGi cung
string s2 = s1.Substring( ix+1);
// thiét 1ap lai chudi s1 tir vi tri 0 dén vi tri ix
// do d6 s1 cé gia tri mGi la mot hai ba
sl = s1.Substring(0, ix);
// tim chi s8 clia khoang trdng cudi cling (sau hai)
ix = sl.LastIndexOf(™ ”);
// thiét 1ap s3 1a chudi con bat dau tir vi tri ix
// do d6 s3 = “ba”
string s3 = s1.Substring(ix+1);
// thiét 1ap lai s1 bat dau ti vi tri 0 dén cudi vi tri ix
// s1 = “mot hai”
sl = s1.Substring(0, ix);
// ix chi dén khoang trang gira “mot” va “hai”
ix = sl.LastIndexOf(™ ”);
// tao ra s4 1a chudi con bt dau tur sau vi tri ix, do
// vay co gia tri la “hai”
string s4 = s1.Substring( ix+1);
// thiét lap lai gia tri cta s1

286
XU Ly Chudi



Ngon Ngii Lap Trinh C#

sl = s1.Substring(0, ix);
// 18y chi s6 cua khoang trang cudi cung, lGc nay ix la -1
ix = sl.LastIndexOf(™ ”);
// tao ra chudi s5 bat dau tir chi s6 khodng trdng, nhung khéng cé khoadng
// trdng va ix 1a -1 nén chudi bat dau tir 0
string s5 = s1.Substring(ix +1);
Console.WriteLine("s2 : {0}\n s3 : {1}", s2, s3);
Console.WriteLine(“s4 : {0}\n s5 : {1}\n”, s4, s5);
Console.WriteLine(“s1: {0}\n", s1);

}// end Main

}// end class

}// end namespace

Két qua:

s2 : bon
s3 : ba
s4 : hai
s5 : mot
sl : mot

Vi dy minh hoa 10.2 trén khong phai 1a giai phap tot dé giai quyét van dé trich iy cac ky tu
trong mot chudi. Nhung né 1a cach gan diing tot nhat va minh hoa hitu dung cho ky thuat nay.
Chia chuéi

Mot giai phap giai quyét hiéu qua hon dé minh hoa cho vi du 10.2 1 ¢6 thé sir dung phuong
thirc Split() cta 16p string. Chitc ning chinh 1a phan tich mot chudi ra thanh cac chudi con.
Pé su dung Split(), ching ta truyén vao moOt mang cac ky tu phan cach, cac ky tu nay duoc
dung dé chia céc tir trong chudi. Va phuong thic s& tra vé mot mang nhirng chudi con.

= Vidu 10.3 : Sir dung phwong thire Split().

namespace Programming_CSharp
{

using System;

using System.Text;

public class StringTester

{

static void Main()
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// tao cac chudi dé lam viéc
string s1 = “Mot, hai, ba Trung Tam Dao Tao CNTT";
// tao ra hang ky tu khoang trédng va diu phay
const char Space ="'
const char Comma ="',
// tao ra mang phan cach
char[] delimiters = new char[]
{
Space,
Comma
b
string output ="";
int ctr = 1;
// thuc hién viéc chia mdt chudi dung vong I&p
// dua két qua vao mang cac chudi
foreach ( string subString in s1.Split(delimiters) )
{
output += ctr++;
output +=": 7
output += subString;
output +="\n";
}// end foreach
Console.WriteLine( output );
}// end Main
}// end class

} // end namespace

Két qua:

1: Mot
2:

3: hai
4:

5: ba

6: Trung
7: Tam
8: Dao
9: Tao

XU Ly Chudi

288



Ngon Ngii Lap Trinh C#

Poan chuong trinh bét dau béng viéc tao mot chudi dé minh hoa viéc phan tich:

string s1 = “Mot, hai, ba Trung Tam Dao Tao CNTT";
Hai ky tu khoang trang va ddu phay duoc dung lam cac ky tu phan cach. Sau d6 phuong thirc
Split() dugc goi trong chudi nay, va truyén két qua vao mdi vong lap:

foreach ( string subString in s1.Split(delimiters) )
Chudi output chira cac chudi két qua dugc khoi tao 1a chudi réng. O day ching ta tao ra chudi
output bang bén budc. Diu tién 1a ndi gia tri cia bién dém ctr, tiép theo 1 thém diu hai
cham, r6i dua chudi dugc chia ra tir chudi ban dau, va cudi cing 13 thém ky tu qua dong méi.
Va bbn bude trén cir duoc lap dén khi nao chudi khong con chia ra dugc.
C6 mot vin dé can noi 1a kiéu dir lidu string khong dugc thiét ké cho viéc thém vao mot
chudi dinh dang sin dé tao ra mot chudi mai trong mdi vong lap trén, nén ching ta méi phai
thém vao timg ky tu nhu vay. Mot 16p StringBuilder dugc tao ra dé phuc vu cho nhu cau thao
tac chudi tot hon.
Thao tdc trén chudi diing StringBuilder

Lé6p StringBuilder duogc sit dung dé tao ra va bd sung cac chudi. Hay co thé noi 16p nay

chinh la phén dong goi cua mot bd khoi dung cho mdt String. Mot s6 thanh vién quan trong

StringBuilder duoc tom tit trong bang 10.2 nhu sau:

System.StringBuilder

Phwong thirc Y nghia
Capacity() Truy cap hay gan mot ) ky tu ma StringBuilder ndm gitr.
Chars() Chi muc.
Length() Thiét 1ap hay truy cap chiéu dai cua chudi
MaxCapacity() Truy cap dung lugng 16n nhét cta StringBuilder
Append() N&i mot kiéu dbi tuong vao cudi cia StringBuilder
AppendFormat() Thay thé dinh dang x4c dinh bang gia tri duoc dinh dang

cua mdt doi tuong.

EnsureCapacity() Pbam bao réng StringBuilder hi¢n thoi c6 kha nang tdi thiéu

16n nhu mdt gia tri xac dinh.

Insert() Chén mét dbi tuong vao mat vi tri xac dinh
Replace() Thay thé tat ca thé hién cia mot ky tu xac dinh v6i nhiing
ky tu méi.

Bang 10.2 Phuong thirc cua lop StringBuilder
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Khong gidng nhu String, StringBuilder thi dé thay dbi. Khi chung ta bo sung mot ddi tuong
StringBuilder thi ching ta da lam thay doi trén gid tri that ctia chudi, chir khong phai trén ban
sa0. Vi du minh hoa 10.4 thay thé ddi twong String bang mot dbi tugng StringBuilder.
Y Vi du minh hoa 10.4 : Sir dung chuéi StringBuilder.

namespace Programming_CSharp

{
using System;
using System.Text;
public class StringTester
{
static void Main()
{
// khdi tao chudi dé sir dung
string s1 = “Mot, hai, ba Trung Tam Dao Tao CNTT";
// tao ra hang ky tu khoang trédng va diu phay
const char Space ="'
const char Comma ="',
// tao ra mang phan cach
char[] delimiters = new char[]
{
Space,
Comma
b
// st dung StringBuilder dé tao chudi output
StringBuilder output = new StringBuilder();
int ctr = 1;
// chia chudi va dung vong 18p dé dua két qua vao
// mang cac chudi
foreach ( string subString in s1.Split(delimiters) )
{
// AppendFormat néi mot chudi dugc dinh dang
output.AppendFormat(*{0}: {1}\n", ctr++, subString);
}// end foreach
Console.WriteLine( output );
b
b
b

290
XU Ly Chudi



Ngon Ngii Lap Trinh C#

Chung ta chi thay phan cudi ciia doan chuong trinh 10.3. R3 rang viéc str dung StringBuilder
thudn tién hon 14 viéc st dung cic toan tir bd sung trong chudi. O day chung ta st dung
phuong thirc AppendFormat() ctia StringBuilder dé ndi thém mot chudi duoc dinh dang dé
tao ra mot chudi méi. Didu nay qua dé dang va kha 1a hiéu qua. Két qua chwong trinh thuc
hién cling tugng ty nhu vi du minh hoa 10.3 dung String:

: Mot

: hai

1

2

3

4

5: ba
6: Trung
7: Tam
8: Dao
9: Tao

1

0: CNTT
Cdc biéu thirc quy tic (Regular Expression)

Biéu thtrc qui tic 1a mot ngdn ngit manh dung dé mo ta va thao tac van ban. Mot biéu
thire qui tic thuong duoc ap dung cho mot chudi, hay mot tip hop cac ky tu. Thong thudong
mot chudi 13 toan bd vin ban hay tai lidu.

Két qua cua viéc ap dung mét biéu thirc qui tic dén mot chudi 1a tra vé mot chudi con
hoic 1a tra vé mot chudi méi c6 thé duoc bd sung tir mot vai phan cta chudi nguyén thuy ban
dau. Ching ta nén nhé rang string 1a khong thé thay d6i duoc va do dé ciing khong thé thay
ddi boi biéu thirc qui téc.

Bang cach ap dung chinh x4c biéu thirc qui tic cho chudi sau:

Mot, hai, ba, Trung Tam Dao Tao CNTT
chung ta c6 thé tra vé bét ctr hay tat ca danh sach cac chudi con (Mot, hai,...) va co thé tao ra
cac phién ban chudi duoc bd sung ctia nhitng chudi con (nhu : TrUng TAM,...).

Biéu thtrc qui tic ndy dugc quyét dinh boi ct phap cac ky tu qui tic cta chinh ban than né.
Mot biéu thire qui tic bao gom hai kiéu ky tu:

= Ky tu binh thuong (literal): nhitng ky tu ndy ma ching ta sit dung dé so khép voi

chudi ky tu dich.

»  Metacharacter: 13 cac biéu tuong dac bi¢t, c6 hanh dong nhu la cac I¢nh trong bd phan

tich (parser) ctia biéu thirec.
B6 phan tich 1a mét co ché c6 trach nhiém hiéu duoc cac biéu thic qui tac. Vi du néu nhu
chung ta tao mot biéu thirc qui tic nhu sau:

A(From|To|Subject|Date):
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Biéu thuc nay s& so khép véi bat cir chudi con ndo voi nhitng tir nhu “From”, “To”,
“Subject”, va “Date” mién 1a nhimng tir nay bat dau bang ky tu dong méi (*) va két thuc véi
déu hai chim (©).
Ky hiéu ddu mii (*) trong trudng hop nay chi ra cho bo phan tich biéu thirc qui tic rang chudi
ma ching ta mudn tim kiém phai bat dau tir dong méi. Trong biéu thirc nay cac ky tu nhu

CC(” 29\
3

, va “|” 1a cac metacharacter dung dé nhom cac chudi ky tu binh thuong nhu “From”,

15

To”,”Subject”, va “Date” va chi ra rang bat ct sy lga chon nao trong s6 do déu dugc so

A

khop dang. Ngoai ra ky tu ciing 1a ky tu metacharacter chi ra bat dau dong méi.
Tom lai voi chudi biéu thirc qui tic nhu:
A (From|To|Subject|Date):

ta c6 thé phat biéu theo ngdn ngit ty nhién nhu sau: “Phi hop véi bat civ chuéi ndo bat ddu
bang mét dong mdi dwoc theo sau béi mét trong bon chitr From, To, Subject, Date va theo
sau la ky t ddu hai cham”.
Viéc trinh bay dy du vé biéu thic quy tic vuot qua pham vi ciia cudn sach nay, do su da
dang va kha phuec tap ciia n6. Tuy nhién, trong pham vi trinh bay cta chuong 10 nay, chiung ta
s& dugc tim hiéu mot sb cac thao tac phd bién va hitu dung cua biéu thire quy tic.
Sit dung biéu thirc quy tic qua lop Regex

MS.NET cung cip mot hudng tiép can hudng dbi twong (object- oriented approad) cho
biéu thirc quy tic dé so khép, tim kiém va thay thé chudi. Biéu thirc quy tic ctia ngdn ngit C#
la duoc xay dung tir 16p regexp cua ngon ngir Perl5.
Namspace System.Text.RegularExpressions cua thu vién BCL (Base Class Library) chua
dung tit ca cac dbi tuong lién quan dén biéu thic quy tic trong méi trudng NET. Va 16p
quan trong nhét ma biéu thic quy tdc hd tro 1a Regex. Ta c6 thé tao thé hién cua 16p Regex va
str dung mot sd phuong thire tinh trong vi du minh hoa 10.5.
1 Vi du minh hoa 10.5: Sir dung lop Regex.

namespace Programming_CSharp
{
using System;
using System.Text;
using System.Text.RegularExpressions;
public class Tester
{
static void Main()
{
// khdi tao chudi st dung
string s1 = “Mot, hai, ba, Trung Tam Dao Tao CNTT";
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// tao chudi biéu thic quy tic
Regex theRegex = new Regex(™ |, ”);
StringBuilder sBuilder = new StringBuilder();
intid = 1;
// st dung vong |&p dé 18y cac chudi con
foreach ( string subString in theRegex.Split(s1))
{
// néi chudi vira tim dugc trong biéu thic quy tic
// vao chudi StringBuilder theo dinh dang san.
sBuilder.AppendFormat(“{03}: {1} \n”, id++, subString);
b
Console.WriteLine("{0}", sBuilder);
}// end Main
}// end class
}// end namespace

Két qua:
: Mot

: hai

: ba

: Trung

: Tam

Dao

: Tao

o ~J o b w N

: CNTT

Vi du minh hoa bat dau béng viéc tao mot chudi s1, noi dung cua chubi nay tuong tu nhu
chudi trong minh hoa 10.4.
string s1 = “Mot, hai, ba, Trung Tam Dao Tao CNTT";
Tép theo mét biéu thirc quy tac dugc tao ra, biéu thuc nay dugc dung dé tim kiém mot chudi:
Regex theRegex = new Regex(" |, ");
O day mot bo khoi tao nap chong cia Regex lay mot chudi biéu thirc quy tic nhu 14 tham sb
ctia nd. Piéu nay gay ra sy kho hiéu. Trong ngit canh ctia mot chuong trinh C#, cai nao 1a
biéu thirc quy tac: chudi dugc dua vao bd khoi dung hay la ddi tugng Regex? That su thi
chudi ky tu dugc truyén vao chinh 1a biéu thirc quy tic theo ¥ nghia truyén thong cuia thuat
ngit nay. Tuy nhién, theo quan diém hudng dbi tugng ctia ngdn ngir C#, d6i muc hay tham sb
ctia bd khoi tao chi don thuan 1a chudi ky tu, va chinh Regex méi 1a dbi twong biéu thirc quy
tac!
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Phan con lai cia chuong trinh thyc hién giéng nhu vi du minh hoa 10.4 trude. Ngoai trir viéc
goi phuong thic Split() cua ddi tuong Regex chur khong phai cta chudi s1. Regex.Split()
hanh dong ciing tuong tu nhu cach String.Split(). Két qua tra vé 1a mang cac chudi, ddy chinh
1a cac chudi con so khdp tim dugc theo mau dua ra trong theRegex.
Phuong thirc Regex.Split() & phuong thirc duge nap chdong. Phién ban don gian duoc goi
trong thé hién ctua Regex duoc ding nhu trong vi dyu 10.5. Ngoai ra con ¢ mot phién ban tinh
ctia phuong thirc ndy. Phién ban nay ldy mot chudi dé thuc hién viéc tim kiém va mot mau dé
so khop. Tiép sau 1a minh hoa 10.6 sir dung phuong thirc tinh
= Vi du minh hoa 10.6: Sit dung phirong thire tinh Regex.Split().

namespace Programming_CSharp

{

using System;

using System.Text;

using System.Text.RegularExpressions;

public class Tester

{
static void Main()
{
// tao chudi tim kiém
string s1 = “Mot, hai, ba Trung Tam Dao Tao CNTT";
StringBuilder sBuilder = new StringBuilder();
intid = 1;
// & day khéng tao thé hién clia Regex do st dung phuong
// thic tinh clta I6p Regex.
foreach( string subStr in Regex.Split( s1, " |, ”))
{

sBuilder.AppendFormat("{0}: {1}\n”, id++, subStr);
b
Console.WriteLine(“{0}", sBuilder);
b
b
b

Két qua cua vi du minh hoa 10.6 hoan toan twong tw nhu minh hoa 10.5. Tuy nhién trong
chuong trinh thi chiing ta khong tao thé hién cuia ddi tuong Regex. Thay vao d6 chiing ta sir
dung tryc tiép phuong thure tinh cia Regex la Split(). Phuong thirc nay léy vao hai tham sd,
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tham s dau tién 1a chudi dich can thyc hién so khdp va tham sb thi hai 1a chudi biéu thirc
quy tic dung dé so khép.
Sit dung Regex dé tim kiém tgp hop

Hai 16p duoc thém vao trong namespace .NET cho phép chiing ta thuc hién viéc tim kiém
mot chudi mot cach lap di lip lai cho dén hét chudi, va két qua tra vé 1a mot tap hop. Tap hop
duoc tra vé co kiéu 1a MatchCollection, bao gdm khong c6 hay nhiéu d6i twong Match. Hai
thudc tinh quan trong cua nhitng ddi twong Match 1a chiéu dai va gia tri ctia nd, chiing c6 thé
duogc doc nhu trong vi du minh hoa 10.7 dudi day.
1 Vi du minh hoa 10.7: Sir dung MatchCollection va Match.

namespace Programming_CSharp

{
using System;
using System.Text.RegularExpressions;
class Tester

{

static void Main()
{

string stringl = “Ngon ngu lap trinh C Sharp”;

// tim b&t cf chudi con nao khong cé khoang tréng

// bén trong va két thic la khoang tréng

Regex theReg = new Regex(@"(\S+)\s");

// tao tap hdp va nhéan két qua so khdp

MatchCollection theMatches = theReg.Matches(stringl);

// 1&p @€ 18y két qua tir tép hop

foreach ( Match theMatch in theMatches)

{
Console.WriteLine(“Chieu dai: {0}”, theMatch.Length);
// néu ton tai chudi thi xuét ra
if ( theMatch.Length != 0)
{

Console.WriteLine(“Chuoi: {0}", theMatch.ToString());

}// end if

}// end foreach

}// end Main
}// end class

}// end namespace

295
XU Ly Chudi



Ngon Ngii Lap Trinh C#

Két qua:

Chieu dai: 5
Chuoi: Ngon
Chieu dai: 4
Chuoi: ngu

Chieu dai: 4
Chuoi: lap

Chieu dai: 6
Chuoi: trinh
Chieu dai: 2

Chuoi: C

Vi du 10.7 bat dau béng viéc tao mot chudi tim kiém don gian:

string stringl = “Ngon ngu lap trinh C Sharp”;
va mot biéu thirc quy tic dé thuc hién viéc tim kiém trén chudi string1:

Regex theReg = new Regex(@"(\S+)\s");
Chudi \S tim ky tu khong phai ky tu tring va dau cong chi ra rang c6 thé c6 mot hay nhiéu ky
ty. Chudi \s (chit thuong) chi ra la khoang tring. Két hop lai 1a tim mot chudi khong co
khoang tring bén trong nhung theo sau ciing 1a mot khoang trang. Chung ta luu ¥ khai bao
chudi biéu thirc quy tic dang chudi nguyén vin dé dé dang dung cac ky tu escape nhu (\).
Két qua dugc trinh bay 1a nam tir du tién dugc tim thay. Tir cudi ciing khong dugc tim thay
boi vi nd khong duge theo sau boi khoang tring. Néu chung ta chén mot khoang tring sau
chit “Sharp” va trudc dau ngodc dong, thi chwong trinh s& tim dugc thém chit “Sharp”.
Thudc tinh Length 14 chiu dai ctia chudi con tim kiém duogc. Ching ta s& tim hiéu sau hon vé
thudc tinh nay trong phan sir dung 16p CaptureCollection & cudi chuong.
Sit dung Regex dé gom nhom

Doi khi 1ap trinh chiing ta can gom nhém mot s cac biéu thic twong ty v6i nhau theo mot
quy dinh nao d6. Vi dy nhu ching ta can tim kiém dia chi IP va nhom chung lai vao trong
nhom IPAddresses dugc tim thiy bét cir dau trong mot chudi.
L6p Group cho phép chung ta tao nhirng nhom va tim kiém dya trén biéu thic quy tic, va thé
hién két qua tir mot nhoém biéu thirc don.
Mot biéu thitc nhém dinh rd mot nhém va cung cép mét biéu thirc quy tac, bat cir chudi con
nao duoc so khop bdi biéu thuc quy tac thi s& duoc thém vao trong nhém. Vi dy, dé tao mot
nhom chiing ta c6 thé viét nhu sau:

@"(?<ip>(\d|\ .)+)\s"
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Lép Match dan xuét tir nhom Group, va c6 mot tap hop goi 1a Groups chira tat ca cac nhom

ma Match tim thay.

Viéce tao va str dung tap hop Groups va 16p Group dugc minh hoa trong vi du 10.8 nhu sau:
= Vi du minh hoa 10.8: Sir dung 6p Group.

namespace Programming_CSharp

{

using System;

using System.Text.RegularExpressions;

class Tester

{

public static void Main()

{

string stringl = “10:20:30 127.0.0.0 Dolphin.net”;
// nhédm thdi gian bang mot hay nhiéu con s6 hay dau :
// va theo sau bdi khoang trang.
Regex theReg = new Regex(@"(?<time>(\d|\:)+)\s" +
// dia chi IP la m6t hay nhiéu con s6 hay dau chdm theo
// sau bdi khoang trdng
@"(?<ip>(\d|\.)+)\s" +
// dia chi web la mét hay nhiéu ky tu
@"(?<site>\S+)");
// 18y mdt tap hdp cac chudi dudc so khdp
MatchCollection theMatches = theReg.Matches( stringl );
// st dung vong 13p dé 18y cac chudi trong tap hap
foreach (Match theMatch in theMatches)
{
if (theMatch.Length != 0)
{
Console.WriteLine(“\ntheMatch: {0}”, theMatch.ToString());
// hién thij thdi gian
Console.WriteLine("Time: {0}", theMatch.Groups[“time"]);
// hién thi dia chi IP
Console.WriteLine(“IP: {0}", theMatch.Groups[“ip"]);
// hién thi dia chi web site
Console.WriteLine("Site: {0}", theMatch.Groups["site"]);
}// end if
}// end foreach
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}// end Main
}// end class

}// end namespace

Vi du minh hoa 10.8 bit dau béng viéc tao mot chudi don gian dé tim kiém nhu sau:

string stringl = "10:20:30 127.0.0.0 Dolphin.net”;
Chudi nay c6 thé duoc tim thay trong ndi dung ctia cac tap tin log ghi nhan cac thong tin &
web server hay tir cac két qua tim kiém dugc trong co s& dir liéu. Trong vi du don gian nay c6
ba cOt, mot cot dau tién ghi nhan thoi gian, cdt thtr hai ghi nhan dia chi IP, va c6t th ba ghi
nhan dia chi web. Mdi ¢t dugc ngan cach boi khoang trang. Di nhién 14 trong cac ing dung
thuc té ta phai giai quyét nhimg van dé phtrc tap hon nita, ching ta ¢ thé can phai thuc hién
viéc tim kiém phirc tap hon va sir dung nhiéu ky tw ngan cach hon nita.
Trong vi du nay, chiing ta mong mudn 12 tao ra mot dbi tuong Regex dé tim kiém chudi con
yéu cau va phan ching vao trong ba nhom: time, dia chi IP, va dia chi web. Biéu thirc quy tic
& day ciing kha don gian, do d6 ciing d& hiéu.
O day chung ta quan tdm dén nhitng ky tu tao nhom nhur:

<?<time>
Déu ngodc don ding dé tao nhom. Moi thtr gitta ddu ngodc mé trude dau ? va déu ngoic
dong (trong trudng hop ndy sau ddu +) duge xac dinh 14 mot nhém. Chudi ?<time> dinh ra
tén ctia nhom va lién quan dén tat ca cac chudi ky tu dugc so khép theo biéu thirc quy tic (\d|
\:)+)\s. Biéu thuc nay c6 thé duoc dién giai nhu: “mot hay nhiéu con sé hay nhing ddu :
theo sau béi mét khodng trang”.
Tuong ty nhu vay, chudi ?<ip> dinh tén ciia nhom ip, va ?<site> 1a tén ctia nhom site.
Tiép theo 1a mdt tap hop dugc dinh nghia dé nhan tat ca cac chudi con duge so khép nhu
sau:

MatchCollection theMatches = theReg.Matches( stringl );
Vong lip foreach dugc dung dé 14y ra cac chudi con dugc tim thy trong tap hop.
Néu chiéu dai Length cua Match 14 16n hon 0, tirc 14 tim thiy thi ching ta s& xut ra chudi
dugc tim thay:

Console.WriteLine(“\ntheMatch: {0}", theMatch.ToString());
Va két qua cua vi du la:

theMatch: 10:20:30 127.0.0.0 Dolphin.net
Sau d6 chuong trinh 14y nhom time tir tip hgp nhém ciia Match va xuat ra man hinh bang cac
Iénh nhu sau:

Console.WriteLine(“time: {03}", theMatch.Groups[“time"]);
Két quala:

Time: 10:20:30
Tuong tu nhu vay véi nhom ip va site:
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Console.WriteLine(“IP: {0}”, theMatch.Groups[“ip”]);
// hién thi dia chi web site
Console.WriteLine(“site: {0}”, theMatch.Groups[“site”]);
Ta nhan dugc két qua:
IP: 127.0.0.0
Site: Dolphin.net
Trong vi du 10.8 trén thi tap hop Match chi so khép duy nhat mot 1an. Tuy nhién, n6 c6 thé so
khép nhiéu hon nita trong mét chudi. Dé lam duogc didu nay, ching ta co thé bd sung chudi
tim kiém duoc lay tir trong mot log file nhu sau:
String stringl = "10:20:30 127.0.0.0 Dolphin.net " +
"10:20:31 127.0.0.0 Mun.net " +
"10:20:32 127.0.0.0 Msn.net “;
Chudi nay s& tao ra ba chudi con so khép duge tim thiy trong MatchCollection. Va két qua ta
c6 thé thiy dugc la:
theMatch: 10:20:30 127.0.0.0 Dolphin.net
Time: 10:20:30
IP: 127.0.0.0

site: Dolphin.net

theMatch: 10:20:31 127.0.0.0 Mun.net
Time: 10:20:31
IP: 127.0.0.0

Site: Mun.net

theMatch: 10:20:32 127.0.0.0 Msn.net

time: 10:20:32

IP: 127.0.0.0

Site: Msn.net
Trong vi du ndy phan b sung, thi theMatches chira ba dbi twong Match. Mdi lan lap thi cac
chudi con dugc tim thay (ba lan) va chiing ta c6 thé xuat ra chudi ciing nhu timg nhom riéng
bén trong ctia chudi con dugc tim thay.
Sur dung I6p CaptureCollection

M&i khi mot ddi twong Regex tim thdy mot chudi con, thi mét thé hién Capture duogc tao
ra va duoc thém vao trong mdot tap hop CaptureCollection. Mdi mot ddi tuong Capture thé
hién mét chudi con riéng. M&i nhdm c6 mét tap hop cac Capture duoc tim thy trong chudi
con c0 lién hé véi nhom.
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Thudce tinh quan trong cua ddi tuong Capture 1a thudc tinh Length, day chinh la chiéu dai cua
chudi con duge ndim gitr. Khi chung ta hoi Match chiéu dai cta nd, thi chung ta s€ nhan duogc
Capture.Length do Match dugc dan xuét tir Group va dén luot Group lai duge dan xudt tir
Capture.
Mo hinh ké thira trong biéu thirc quy tic cua .NET cho phép Match thira hudng nhitng giao
dién phuong thure va thude tinh ctia nhitng 16p cha ctia né. Theo y nghia nay, thi mot Group la
mot Capture (Group is-a Capture), 1a mot ddi tuong Capture déng gbi cac ¥ tudng vé cac
nhém biéu thic. Dén luot Match, né ciing 1a mot Group (Match is-a Group), né déng goi tat
ca cac nhom biéu thirc con dugc so khép trong biéu thirc quy tic (Xem chi tiét hon trong
chuong 5: Ké thira va da hinh).
Thong thuong, chiing ta s& tim thay chi mot Capture trong tap hop CaptureCollection; nhung
diéu nay khong phai vay. Chiing ta thir tim hiéu van dé nhu sau, ¢ ddy chung ta s& gip trudng
hop 1 phéan tich mot chudi trong d6 co6 nhom tén cia cong ty duge xuat hién hai lan. Dé
nhom chung lai trong chudi tim théy chung ta tao nhém ?<company> xuét hién & hai noi
trong mau biéu thirc quy tic nhu sau:
Regex theReg = new Regex(@"(?<time>(\d|\:)+)\s” +
@"(?<company>\S+)\s” +
@"(?<ip>(\d|\.)+)\s" +
@"(?<company>\S+)\s");
Biéu thirc quy tic nay nhom bét cir chudi nao hop véi miu so khdp time, va ciing nhu bat cir
chudi nio theo nhém ip. Gia sir chung ta ding chudi sau dé lam chudi tim kiém:
string stringl = “10:20:30 IBM 127.0.0.0 HP";
Chudi nay chira tén cuia hai cong ty ¢ hai vi tri khac nhau, va két qua thyc hién chuong trinh
la nhu sau:
theMatch: 10:20:30 IBM 127.0.0.0 HP
Time: 10:20:30
IP: 127.0.0.0
Company: HP
Diéu gi xay ra? Tai sao nhom Company chi thé hién gia tri HP. Con chudi dau tién & dau hay
1a khong dugc tim thay? Cau tra 10i chinh xac 1a myc thtr hai da viét chong muc dau. Tuy
nhién, Group van luu giit ca hai gia tri. Va ta ding tip hop Capture dé 1ay cac gia tri nay.
= Vi du minh hoa 10.9: Tim hiéu tdp hop CaptureCollection.

namespace Programming_CSharp

{
using System;
using System.Text.RegularExpressions;
class Test
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{
public static void Main()
{
// tao mdt chudi dé phan tich
// luu y la tén cong ty dugc xuat
// hién ca hai nai
string stringl = “10:20:30 IBM 127.0.0.0 HP”;
// biéu thic quy tac v3i viéc nhom hai [an tén cong ty
Regex theReg = new Regex(@"(?<time>(\d|\:)+)\s" +
@"(?<company>\S+)\s" +
@"(?<ip>(\d|\ .)+)\s" +
@"(?<company>\S+)\s");
// dua vao tap hdp cac chudi dudc tim thay
MatchCollection theMatches = theReg.Matches( stringl );
// dung vong |3p dé I8y két qua
foreach ( Match theMatch in theMatches)
{
if ( theMatch.Length !'=0)
{
Console.WriteLine(“theMatch: {03}"”, theMatch.ToString());
Console.WriteLine("Tme: {0}”, theMatch.Groups[“time"]);
Console.WriteLine(“"IP{0}", theMatch.Groups[“ip”]);
Console.WriteLine("Company: {0}", theMatch.Groups["company”]);
// 1&p qua téap hgp Capture dé 18y nhdm company
foreach ( Capture cap in theMatch.Groups["Company”].Captures)
{
Console.WriteLine(“Capture: {0}", cap.ToString());
}// end foreach
}// end if
}// end foreach
}// end Main

}// end class
}// end namespace

Két qua:

theMatch: 10:20:30 IBM 127.0.0.0 HP
Time: 10:20:30

IP: 127.0.0.0
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Company: HP
Capture: IBM

Capture: HP

Trong doan vong lap cudi cing:

foreach ( Capture cap in theMatch.Groups[“*Company”].Captures)

{

Console.WriteLine(“Capture: {03}"”, cap.ToString());

}// end foreach
Poan lip nay lip qua tdp hop Capture cia nhém Company. Chung ta thir tim hiéu cach phan
tich nhu sau. Trinh bién dich bat dau tim mot tdp hop cdi ma ching s€ thuc hién viéc lap.
theMatch 1a mot d6i tuong c6 mot tdp hop tén 1a Groups. Tap hop Groups c6 mot chi muc
dua ra mot chudi va tra vé mot dbi tugng Group. Do vay, dong 1é€nh sau tra vé mot d6i tuong
don Group:

theMatch.Groups[“company”];
béi tugng Group c6 mdt tap hop té€n la Captures, va dong I¢nh tiép sau tra vé mot tap hop
Captures cho Group luu gitr tai Groups|“company”] bén trong dbi tugng theMatch:
theMatch.Groups[“*company”].Captures

Vong lip foreach lap qua tap hop Captures, va liy timg thanh phan ra va gan cho bién cuc
bo cap, bién nay co kiéu 1a Capture. Ching ta c6 thé xem tir két qua 1a c6 hai thanh phﬁn
duogc luu giit 13 : IBM va HP. Chudi thir hai viét chong 1én chudi thir nhat trong nhém, do vay
chi hién thi gia tri thir hai 12 HP. Tuy nhién, bing viéc sir dung tdp hop Captures chung ta c6
thé thu duoc ca hai gia tri duoc luu gii.
Cau hoi va tra loi
Cdu héi I: Nhitng tom tit co ban vé chudi?
Trd loi 1: Chudi la kiéu dit liéu thuong dwge sie dung nhat trong Idp trinh. Trong ngon ngir
C# chudi dwoc hé tro rdt manh théng qua cdc 16p vé chudi va biéu thire quy tac. Chudi la
kiéu dir liéu tham chiéu, chita cdc ky tw Unicode. Cdc thao tdc trén doi twong chudi khéng
lam thay doi gid tri ciia chudi ma ta chi nhdn dwoc két qua tra vé. Tuy nhién, C# cung cdp
I6p StringBuilder cho phép thao tdc trye tiép dé bo sung chudi.
Cdu hdi 2: Biéu thirc quy tic 1a gi?
Trd 1oi 2: Biéu thirc quy tdc la ngén ngiv dimg dé mé td va thao tac van ban. Mt biéu thirc
quy tdc thuong diege dp dung cho mét chudi vin bdan hay toan bé tai liéu ndo dé. Két qua cia
viéc dp dung mét biéu thirc quy tdc la ta nhdn dwoc mot chudi két qud, chudi ndy cé thé la
chuéi con ciia chudi dp dung hay cé thé la mét chubi méi dwoc bo sung tir chudi ban dau.

Cdu héi 3: Thao tac thudng xuyén thuc hién trén mot chudi 1a thao tac nao?
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Tra loi 3: Nhu no bén trén, thao tac thuong xuyén thuc hién trén mot chudi la tim kiém chudi
con théa quy tic ndo d6. Mt ngén ngit néu manh vé thao tac trén chudi, chdic chdn phdi
cung cdp nhiéu phirong thirc thao tac tot @é tim kiém cdc chudi con theo quy tic. Ngon ngiv
C# ciing rat manh vé diém nay, do ching thira hudng tir cc I6p thao tdc trén chudi cia .
NET.
Cau hoi thém
Cdu héi 1: C6 bao nhiéu cdch tao chudi trong ngon ngiv C#?
Céu héi 2: Chudi Verbatim la chubi nhw thé nao? Hay cho mot vai vi du minh hoa vé chudi
nay va dién gidi y nghia ciia chiing?
Cau hoi 3: Su khac nhau co ban giita mot chudi tao tir ddi twong string va StringBuilder?
Cdu héi 4: Khi nao thi nén dimg chudi tao tir I6p string va StringBuilder?
Cdu héi 5: Mt biéu thire quy tdc ¢é bao nhiéu kiéu ky tw?
Cdu héi 6: Mt biéu thire quy tdc sau ddy so khép diéu gi?

(Name|Address|Phone|Fax):

Bai tip
Bdi tdp 1: Viét chwong trinh cho phép nguoi ding nhdp vao mét chudi. Sau dé dém soé ky ti

xuat hién cua tung ky tw trong chuoi nhw vi du sau:

‘a’: 2
(g):5
271

Bdi tdp 2: Viét chwong trinh tim mét chudi con trong mét chudi cho treée. Chuong trinh cho
phép nguwoi ding nhdp vao mét chudi, va chudi con can tim. Két qua la chudi con cé tim thdy
hay khéng, néu tim thdy thi hdy dwa ra vi tri ddu tién tim thdy.

Bai tap 3: Viét chuong trinh tim $6 lan xudt hién mét chudi con trong mot chuéi cho trude.
Churong trinh cho phép nguwoi ding nhdp vao mét chudi va chudi con can dém. Két qua hién
thi chudi, chudi con va cdc vi tri ma chudi con xudt hién trong chudi.

Bdi tdp 4: Viét chicong trinh cho phép nguoi diing nhdp vao mét chudi, roi thic hién viéc ddo
cac ky tw trong chudi theo thir tu nguoc lai.

Bdi tdp 5: Viét chicong trinh cdt cde tir ¢6 nghia trong cau. Vi du nhw cho tir: “Thuc hanh lap
trinh” thi cdt thanh 4 chit: “Thuc”, “hanh”, “lap”, “trinh”.

Bdi tdp 6: Hay viét chwong trinh sir dung biéu thire quy tic dé ldy ra chudi ngay/thang/nam
trong mot chudi cho truée? Cho phép nguoi diing nhdp vio mét chudi roi dimg biéu thire quy
tdc vira tao ra thuc hién viéc tim kiém.

Bdi tdp 7: Hay viét chwong trinh sir dung biéu thirc quy tic dé lay ra thoi gian gio-phiit:gidy
trong mét chudi cho trude? Chwong trinh cho phép nguwoi ding nhdp vio mét chudi roi ding
biéu thirc quy tdc vira tao dé thuc hién viéc tim kiém.
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Chuong 11
CO CHE UY QUYEN - SU KIEN

e U y quyén
e Sir dung iy quyén dé xic nhan phwong thirc liic thie thi
® Uy quyén tinh
e Dung ity quyén nhu thudc tinh
e Thiét 1ap thir ty thi hanh v6i mang iy quyén
e Muticasting

e  Sukién

® (o ché publishing — subscribing
. Sw kién & iy quyén

e Cau héi & bai tap

Trong lap trinh chung ta thuong ddi dién véi tinh hudng 1a khi chiing ta mudn thyc hién
mot hanh dong nao do, nhung hién tai thi chua x4c dinh dugc chinh xac phuong thirc hay su
kién trong d6i twong. Vi du nhu mot nat 1énh button biét rang né phai thong bao cho vai dbi
tuong khi né dwoc nhan, nhung n6 khong biét dbi tuong hay nhiéu dbi tuong nio can duoc
thong bao. Tbt hon viée ndi nat 1énh voi ddi tuong cu thé, chung ta co thé két ndi nat 1énh
dén mot co ché ty quyén va sau do6 thi chung ta thyc hién viéc uy quyén dén phuong thic cu
thé khi thyc thi chuong trinh.

Trong thoi ky dau cua may tinh, chuong trinh dugc thyc hién theo trinh ty xur 1y tung
bude tudn tu cho dén khi hoan thanh, va néu nguoi dung thuc hién mét su tuong tac thi s€
lam han ché su diéu khién hoat dong khéac cua chuong trinh cho dén khi su tuong tac voi
nguoi dung chim dut.

Tuy nhién, ngay nay v6i md hinh lap trinh giao dién nguoi dung d hoa (GUI: Graphical
User Interface) doi hoi mot cach tiép can khac, va duoc biét nhu 1a 1ap trinh diéu khién su
kién (event-driven programming). Chuong trinh hién dai nay dua ra mdt giao di¢n tuong tac
v6oi nguoi dung va sau do thi chd cho nguoi st dung kich hoat mét hanh dong nao do. Nguoi
su dung c6 thé thuc hién nhiéu hanh dong khac nhau nhu: chon cdc muc chon trong menu,
nhan mot nat 1énh, cap nhat cac 6 chtra vin ban,...Mdi hanh dong nhu vay s& dan dén mot su
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kién (event) dugc sinh ra. Mot s6 céc su kién khac cling co thé duoc xuit hién ma khong can
hanh dong tryc tiép ctia ngudi dung. Cac sy kién nay xuét hién do céac thiét bi nhu dong ho
cua may tinh phat ra theo chu ky thoi gian, thu dién tr dugc nhan, hay don gidn 1a bdo mot
hanh ddng sao chép tap tin hoan thanh,...

Mot su kién dugc dong goéi nhu mét ¥ tuong “chuyén gi do xay ra” va chuong trinh phai
dap ung lai vi su kién d6. Co ché sy kién va uy quyén gén lién v6i nhau, boi vi khi mot su
kién xudt hién thi can phai phan phat sy kién dén trinh xtr 1y sy kién twong tmg. Thong trudng
mot trinh xr 1y sy kién dugc thuc thi trong C# nhu 1a mot sy uy quyén.

Uy quyén cho phép mét 16p c6 thé yéu cau mot 16p khac 1am mot cong viée nao do, va
khi thuc hién cong viéc d6 thi phai bao cho 16p biét. Uy quyén ciing co thé duoc sir dung dé
xac nhan nhitng phuong thirc chi dwogc biét luc thuc thi chwong trinh, va chiing ta s& tim hiéu
k¥ van dé nay trong phan chinh ctia chuong.

Uy quyén (delegate)

Trong ngdn ngit C#, Gy quyén 1a 16p ddi tuong dau tién (first-class object), duoc hd tro
day du boi ngdn ngit lap trinh. Theo ki thuat thi ty quyén 1a kiéu dir liéu tham chiéu duoc
dung dé dong goi mot phuong thirc v6i tham sd va kiéu tra vé xac dinh. Chung ta c6 thé déng
g6i bat ctr phuong thirc thich hop ndo vao trong mot déi twong Gy quyén. Trong ngdn ngit
C++ va nhitng ngdn ngit khac, chung ta co thé lam duoc didu nay bang cach sir dung con trd
ham (function pointer) va con tré6 dén ham thanh vién. Khéng gidng nhu con tré ham nhu
trong C/C++, ty quyén 1a hudng ddi tuong, kiéu dir liéu an toan (type-safe) va bao mat.

Mot diéu tha vi va hiru dung ctia iy quyén 1a n6 khong can biét va ciing khéng quan tim
dén nhitng 16p dbi twong ma nod tham chiéu téi. Pidu can quan tim dén nhitng dbi twong dé 1a
cac d6i muc cua phuong thire va kiéu tra vé phai phu hop véi d6i twong iy quyén khai bao.

Dé tao mot uy quyén ta dung tir khoa delegate theo sau 1a kiéu tra vé tén phuong thuc
duoc uy quyén va cac ddi muc can thiét:

public delegate int WhichIsFirst(object obj1, object obj2);

Khai bao trén dinh nghia mot tty quyén tén 13 WhichIsFirst, no s& dong géi bat ctt phuong
thirc nao 14y hai tham s kiéu object va tra vé gia tri int.

Mot khi ma uy quyén dugc dinh nghia, chung ta c¢6 thé dong goéi mot phuong thirc thanh
vién bing viéc tao mot thé hién ciia Gy quyén ndy, truyén vao trong mot phuong thic ¢ khai
béo kiéu tra vé va cac dbi muc can thiét.

Y= Ly y: T phan nay vé sau ching ta quy udc c6 thé s dung qua lai gitra hai tir uy quyén

va delegate vdi nhau.
Si dung iiy quyén dé xdc nhin phwong thirc liic thue thi

Uy quyén nhu chiing ta da biét 1a dwoc ding dé xac dinh nhiing loai phuong thirc ¢6 thé
dugc dung dé xtr 1y cac sy kién va dé thyc hién callback trong chuong trinh tmg dung. Chung
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ciing c6 thé duoc sir dung dé xac dinh cac phuwong thic tinh va cac instance ctia phuong thirc
ma chiing ta khong biét trudc cho dén khi chuong trinh thyc hién.

Gia st minh hoa nhu sau, chiung ta mu6n tao mot 16p chira don gian goi 13 Pair 16p nay
lwu giit va sap xép hai dbi twong dugc truyén vao cho chung. Tam thoi luc nay chung ta ciing
khong thé biét loai d6i twong ma mot Pair luu gitr. Nhung bang cach tao ra cic phuong thirc
bén trong cac dbi twong niy thuc hién viée sip xép va duoc uy quyén, ching ta ¢ thé vy
quyén thue hién viéc sép thtr tu cho chinh ban than cua déi tugng do.

Nhiing dbi tugng khéac nhau thi s€ sép xép khéc nhau. Vi dy, mot Pair chira cac ddi tuong
dém co thé duoc sép xép theo thtt tu sb, trong khi d6 mot Pair nut 1énh button cé thé duogc
sap theo thi tu alphabe tén ctia chung. Mong mudn cta ngudi tao ra 16p Pair 1 nhimg d6i
tuong bén trong cua Pair phai c6 trach nhiém cho biét thi tu cta chung cai nao 14 thir ty dau
tién va tha hai. Dé lam duoc diéu nay, ching ta phai dam bao rang cac dbi twong bén trong
Pair phai cung cdp mot phuong thirc chi ra cho chiing ta biét cach sap xép cac ddi tuong.

Chung ta dinh nghia phuong thirc yéu cdu bang viéc tao mot iy quyén, iy quyén nay dinh
nghia ky phap va kiéu tra vé cta phuong thirc d6i tugng (nhu button) dé cung cép va cho
phép Pair xac dinh ddi twong nao dén trude dau tién va doi twong nao 13 thi hai.

Lép Pair dinh nghia mét ty quyén, WhichIsFirst. Phuong thirc Sort s& ldy mot tham s 1a
thé hién ctia WhichIsFirst. Khi mot dbi tuong Pair can biét thu tu cua nhiing dbi tuong bén
trong cta né thi né s& yéu ciu ty quyén truyén vao hai dbi twong chira trong né nhu 1a tham
sO. Trach nhiém cua viéc xac dinh thr ty cta hai dbi twong dugc trao cho phuong thic dong
g6i boi uy quyén.

Dé kiém tra thyc hién co ché ty quyén, ching ta s& tao ra hai 16p, 16p Cat va 1op
Student. Hai 16p nay c6 it diém chung vi nhau, ngoai trir ca hai thyc thi nhiing phuong thirc
dugc déng goi boi WhichIsFirst. Do vay ca hai ddi twong nay c¢6 thé duoc luu giit bén trong
ctia dbi tuong Pair.

Trong chuong trinh thir nghiém nay chung ta s& tao ra hai ddi tugng Student va hai ddi
tuong Cat va luu chiing vao mdi mot dbi twong Pair. Sau d6 ching ta sé& tao nhirng ddi tuong
iy quyén dé dong gbi nhitng phuong thirc cua ching, nhitng phuong thirc ndy phai phi hop
v6i ky phap va kiéu tra vé cua iy quyén. Sau cung ching ta s& yéu cau nhitng ddi twong Pair
nay sip xép nhiing ddi twong Student va Cat, ta 1am ting budc nhu sau:

Bit dau bang viéc tao phuong thirc khoi dung Pair 14y hai ddi twong va dua chiing vao
trong tirng mang riéng:

public class Pair

{

// dua vao 2 d6i tugng theo thir tu
public Pair( object firstObjectr, object secondObject)

{
thePair[0] = firstObject;
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thePair[1] = secondObject;
b
// bién luu gilr hai d6i tugng
private object[] thePair = new object[2];
b
Tiép theo 1a chung ta phii quyét phuong thirc ToString() dé chira gia tri méi ciia hai d6i
tuong ma Pair nim giit:
public override string ToString()
{
// xudt thr ty d6i tugng th nhat trudc d6i tugng thdr hai
return thePair[0].ToString() +”,” + thePair[1].ToString();
b
Béy gio thi chung ta da c6 hai d6i twong bén trong ciia Pair va chiing ta c6 thé xuét gia tri
ctia chiing ra man hinh. Tiép tuc 1a chiing ta s& thyc hién viéc sap xép va in két qua sip xép.
Hién tai thi khong xac dinh duoc loai ddi twgng ma ching ta c6, do d6 chung ta s& iy quyén
quyét dinh thtr ty sip xép cho chinh ban than cac ddi twong ma Pair luu giit bén trong. Do
vay, ching ta yéu cau rang mdi ddi tugng duoc luu giit bén trong Pair thyuc hién viéc kiém tra
xem ddi twong nio sap trude. Phuong thire nay lay hai tham sé d6i tugng va tra vé gia tri kiéu
liét ké: theFirstComeFirst néu d6i tuong dau tién duoc dén trude va theSecondComeFirst
néu gia tri thir hai dén trude.
Nhirng phuong thirc yéu cau s& duoc dong goi bai iy quyén WhichIsFirst duoc dinh nghia
bén trong 16p Pair:
public delegate comparison
WhichIsFirst( object obj1, object obj2);
Gia tri tra vé 1a kiéu comparison day la kiéu liét ké:
public enum comparison
{
theFirstComesFirst = 1,
theSecondComesFirst = 2
b
Bét cir phuong thirc tinh nao Iy hai tham sé ddi tuong object va tra vé kiéu comparison
c6 thé dugc dong goi boi iy quyén vao luc thue thi.
Luc nay chiing ta dinh nghia phuong thuc Sort cho 16p Pair:
public void Sort( WhichIsFirst theDelegateFunc)
{
if (theDelegateFunc(thePair[0], thePair[1]) ==

comparison.theSecondComeFirst)
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object temp = thePair[0];
thePair[0] = thePair[1];
thePair[1] = temp;
b

¥

Phuong thirc ndy liy mot tham sb: mot Gy quyén cé kiéu WhichIsFirst véi tén 1a
theDelegateFunc. Phuong thirc Sort giao pho trach nhiém quyét dinh thi tu dén trude sau
ctia hai ddi twong bén trong Pair dén phuong thirc duoc déng géi boi y quyén. Bén trong
than cta Sort, phuwong thirc ity quyén duoc goi va tra vé mot gia tri, gia tri nay 1a mot trong
hai gié tri liét ké cia comparison.

Néu gia tri trd vé 1a theSecondComesFirst, d6i tuong bén trong cua Pair s€ dugc hoan doi
vi tri, truong hop nguoc lai thi khong lam gi ca.

Hiy tuong twong ching ta dang sip xép nhiing Student theo tén. Chung ta viét mot
phuong thirc tra vé theFirstComesFirst néu tén cua sinh vién dau tién dén trudc va the-
SecondComesFirst néu tén cta sinh vién thtr hai dén trude. Néu chung ta dua vao la “Amy,
Beth” thi phuong thuc tra vé két qua 1a theFirstComesFirst. Va ngugc lai néu chiing ta truyén
“Beth, Amy” thi két qua tra vé& 1a theSecondComesFirst. Khi chiing ta nhan duoc két qua
theSecondComesFirst, phuong thiic Sort s& dao hai d6i tugng nay trong mang, va thiét 1ap 1a
Amy & vi tri ddu con Beth & vi tri thtr hai.

Tiép theo chung ta s& thém mot phuong thirc ReverseSort, phurong thirc nay dit cac muc
trong mang theo thr ty ddo nguoc lai:

public void ReverseSort( WhichIsFirst theDeleagteFunc)

{

if ( theDelegateFunc( thePair[0], thePair[1]) ==
comparison.theFirstComesFirst)

{

object temp = thePair[0];

thePair[0] = thePair[1];

thePair[1] = temp;

b

¥

Viéc thuc hién cling tuong tu nhu phuong thirc Sort. Tuy nhién, phuong thurc thuc hién
viéc hoan d6i néu phuong thic iy quyén xac dinh 1a ddi twong trudc tdi trude. Do vy, két
qué thyc hién cua phuong thirc 13 dbi twong thir hai s& dén trude. Luc nay néu chiing ta truyén
vao 1a “Amy, Beth”, phuong thirc Gy quyén s& tra vé theFirstComesFirst, va phuong thirc
ReverseSort s& hoan ddi vi tri ctia hai ddi twong nay, thiét 1ap Beth dén trudc. Diéu nay cho
phép ching ta sir dung cting phuong thirc iy quyén twong tu nhu Sort, ma khong can yéu cau
d6i twong hd tro phuong thire tra vé gia tri duoc sip ngugc.

308
Co Ché Uy Quyén - Su Kién



Ngon Ngii Lap Trinh C#
Luc nay diéu can thiét 1a ching ta tao ra vai d6i tugng dé sip xép. Ta tao hai 16p ddi
tuong don gian nhu sau: 16p ddi twong Student va 16p ddi twong Cat. Gan cho dbi tuong
Student mdt tén vao luc tao:

public class Student

{
public Student (string name)
{
this.name = name;
b
b

L&p ddi twong Student nay yéu cau hai phuong thirc, mét 1a phuong thirc phi quyét ToString
(), va mot phuong thic khac duoc dong goi nhu 1a phwong thirc ty quyén.
L6p Student phai pha quyét phuong thirc ToString() dé cho phwong thirc ToString() cua 16p
Pair sir dung mot cach chinh xéac. Viée thyc thi nay thi khong co gi phirc tap ma chi don thuan
1a tra vé tén cta sinh vién:
public override string ToString()
{
return name;
b
Student ciing phai thuc thi mot phuong thie hd tro cho Pair.Sort() ¢ thé uy quyén xac dinh
th tu cua hai d6i tuong xem ddi tuong nao dén trude:
public static comparison WhichStudentComesFirst(Object o1, Object 02)
{
Student s1 = (Student) o1;
Student s2 = (Student) 02;
return ( String.Compare( sl.name, s2.name) <0 ?
comparison.theFirstComesFirst :
comparison.theSecondComesFirst);
b
String.Compare 1a phuong thttc cua .NET trong 16p String, phuong thic nay so sanh hai
chudi va tra vé mot gia tri nho hon 0 néu chudi dau tién nho hon chudi thir hai va 16n hon 0
néu chudi thir hai nho hon, va gi tri 13 0 néu hai chudi bang nhau. Phuong thirc nay ciing da
dugc trinh bay trong chuong 10 vé& chudi. Theo ly ludn trén thi gia tri tra vé 1a
theFirstComesFirst chi khi chudi thir nhat nho hon, néu hai chudi bang nhau hay chudi thir
hai 16n hon, thi phuong thirc nay sé& tra vé cting gia tri 1a theSecondComesFirst.
Ghi chu rang phuong thirc WhichStudentComesFirst 14y hai tham s6 kiéu di tugng va tra vé
gi tri kiéu liét ké comparison. Piéu nay dé lam tuong tng va phi hop véi phuong thic duoc
lly quyén Pair.WhichIsFirst.
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L6p tht hai 1a Cat, dé phuc vu cho muc dich cta chung ta, thi Cat s€ dugc sép xép theo trong
lugng, nhe dén truge nang. Ta c6 khai bao 16p Cat nhu sau:

public class Cat

{
public Cat( int weight)
{
this.weight = weight;
b

// sap theo trong lugng
public static comparison WhichCatComesFirst(Object o1, Object 02)
{
Cat c1 = (Cat) o1;
Cat c2 = (Cat) 02;
return cl.weight > c2.weight ?
theSecondComesFirst :
theFirstComesFirst;
b
public override string ToString()

{
return weight.ToString();

b

// bién luu gilf trong lugng

private int weight;

b

Ciing twong ty nhu 16p Student thi 16p Cat ciing phii quyét phuong thirc ToString() va thuc
thi mot phuong thirc tinh voi ¢t phap twong tmg voi phuong thire iy quyén. Va chiing ta ciing
lwu ¥ 14 phuong thirc Uy quyén cua Student va Cat 1a khong cing tén voi nhau. Chung ta
khong can thiét phai lam cung tén vi ching ta s& gan dén phuong thirc iy quyén liic thuc thi.
Vi du minh hoa 11.1 sau trinh bay cach mdt phuong thirc iy quyén dugc goi.
B Vidu 11.1: Lam viéc véi ity quyén.

namespace Programming_CSharp

{
using System;
// khai bdo kiéu liét ké
public enum comparison

{

theFirstComesFirst =1,

. 310
Cd Ché Uy Quyén - Su Kién



Ngon Ngii Lap Trinh C#
theSecondComesFirst = 2
b
// |8p Pair dan gian Iuu gilr 2 d6i tugng
public class Pair
{
// khai bdo Uy quyén
public delegate comparison WhichlIsFirst( object objl, object obj2);
// truyén hai déi tugng vao bo khdi dung
public Pair( object firstObject, object secondObject)
{
thePair[0] = firstObject;
thePair[1] = secondObject;
b
// phuadng thirc sap x€p thr tu cua hai dbi tugng
// theo bt clr tiéu chudn nao cla ddi tugng
public void Sort( WhichIsFirst theDelegateFunc)
{
if (theDelegateFunc(thePair[0], thePair[1]) ==

comparison.theSecondComesFirst)

{
object temp = thePair[0];
thePair[0] = thePair[1];
thePair[1] = temp;

b

b

// phuang thirc sap x&p hai dGi tugng theo

// th tv nghich dao lai tiéu chudn sép xép

public void ReverseSort( WhichIsFirst theDelegateFunc)
{

if (theDelegateFunc( thePair[0], thePair[1]) ==

comparison.theFirstComesFirst)

{
object temp = thePair[0];
thePair[0] = thePair[1];
thePair[1] = temp;

b

b

// yéu cau hai déi tugng dua ra gia tri cta né
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public override string ToString()

{
return thePair[0].ToString() + “, "+ thePair[1].ToString();

b
// mang luu 2 déi tugng
private object[] thePair = new object[2];
b
//18p d6i tugng Cat
public class Cat
{
public Cat(int weight)
{
this.weight = weight;
b
// sdp theo th(r tu trong lugng
public static comparison WhichCatComesFirst(Object 01, Object 02)
{
Cat c1 = (Cat) o1;
Cat c2 = (Cat) 02;
return cl.weight > c2.weight ?
comparison.theSecondComesFirst :
comparison.theFirstComesFirst;

b
public override string ToString()

{

return weight.ToString();
b
// bién luu trong lugng
private int weight;
b
// khai bdo I8p Student
public class Student

{
public Student( string name)
{
this.name = name;
b

// sép theo th(r tu chi cai
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public static comparison WhichStudentComesFirst( Object o1, Object 02)
{
Student s1 = (Student) o1;
Student s2 = (Student) 02;
return (String.Compare( sl.name, s2.name) <0 ?
comparison.theFirstComesFirst :
comparison.theSecondComesFirst);
b
public override string ToString()
{
return name;
b
// bién luu tén

private string name;

public class Test

{

public static void Main()
{

// tao ra hai d6i tugng Student va Cat

// dua chung vao hai déi tugng Pair

Student Thao = new Student(“Thao”);

Student Ba = new Student(“Ba");

Cat Mun = new Cat(5);

Cat Ngao = new Cat(2);

Pair studentPair = new Pair(Thao, Ba);

Pair catPair = new Pair(Mun, Ngao);

Console.WriteLine("Sinh vien \t\t\t: {0}", studentPair.ToString());

Console.WriteLine("Meo \t\t\t: {0}", catPair.ToString());

// tao Gy quyén

Pair.WhichIsFirst theStudentDelegate = new
Pair.WhichIsFirst( Student.WhichStudentComeskFirst);

Pair.WhichIsFirst theCatDelegate = new
Pair.WhichIsFirst( Cat.WhichCatComesFirst);

// sap x&p dung dy quyén

studentPair.Sort( theStudentDelegate);

Console.WriteLine("Sau khi sap xep studentPair\t\t:{0}",

studentPair.ToString());

313

Co Ché Uy Quyén - Su Kién



Ngon Ngii Lap Trinh C#

studentPair.ReverseSort(theStudentDelegate);

Console.WriteLine("Sau khi sap xep nguoc studentPair\t\t:{03}",
studentPair.ToString());

catPair.Sort( theCatDelegate);

Console.WriteLine("Sau khi sap xep catPair\t\t:{0}",

catPair.ToString());

catPair.ReverseSort(theCatDelegate);

Console.WriteLine(“Sau khi sap xep nguoc catPair\t\t:{0}",
catPair.ToString());

Két qua:

Sinh vien : Thao, Ba

Meo : 5, 2

Sau khi sap xep studentPair : Ba, Thao
Sau khi sap xep nguoc studentPair : Thao, Ba
Sau khi sap xep catPair : 2, 5

Sau khi sap xep nguoc catPair : 5, 2

Trong doan chwong trinh thir nghiém trén chung ta tao ra hai ddi tugng Student va hai d6i
tuong Cat sau d6 dua chung vao hai dbi tugng chira Pair theo ting loai. B khoi dung ctia 16p
Student ldy mot chudi dai dién cho tén ciia sinh vién va b khoi dung cua 16p Cat thi iy mot
sb int dai dién cho trong lugng cua meo.

Student Thao = new Student(“Thao”);

Student Ba = new Student(“Ba”);

Cat Mun = new Cat(“5");

Cat Ngao = new Cat("2");

Pair studentPair = new Pair(Thao, Ba);

Pair catPair = new Pair(Mun, Ngao);

Console.WriteLine("Sinh vien \t\t\t: {0}", studentPair.ToString());

Console.WriteLine("Meo \t\t\t: {0}", catPair.ToString());
Sau d6 chuong trinh in ndi dung chita bén trong ciia hai ddi tugng chira Pair, va chiing ta co
thé thay thtr ty nhu sau:

Sinh vien : Thao, Ba

Meo 15,2
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Thir tw xudt hién cta noé chinh 1a thtr ty dua vao. Tiép theo chiing ta khoi tao hai ddi twong ty
quyén:

Pair.WhichIsFirst theStudentDelegate = new

Pair.WhichIsFirst( Student.WhichStudentComeskFirst);

Pair.WhichIsFirst theCatDelegate = new

Pair.WhichlIsFirst( Student.WhichCatComesFirst);
Uy quyén dau tién theStudentDelegate dugc tao ra bang cach truyén vao mot phuong thire
tinh twong Ung cia 16p Student. DPdi tugng Gy quyén thir hai, theCatDelegate dugc mot
phuong thirc tinh cua lop Cat.
Bay gio ta da co cac dbi twong Gy quyén, chung ta truyén iy quyén dau tién cho phuong thic
Sort ciia ddi twong Pair, va sau d6 la phuong thirc ReverseSort. Két qua dugce xuit ra man
hinh:

Sau khi sap xep studentPair : Ba, Thao
Sau khi sap xep nguoc studentPair : Thao, Ba
Sau khi sap xep catPair 12,5
Sau khi sap xep nguoc catPair 15,2

Uy quyén tinh

Nhu ching ta da thay trong vi du minh hoa 11.1 trudc thi hai thé hién phwong thirc ty
quyén duoc khai bao bén trong 16p goi (chinh xac 13 trong ham Main ctia Test). Diéu nay c6
thé khong can thiét ta c6 thé st dung khai bao iy quyén tinh tir hai 16p Student va Cat. Do
vay ta co thé bo sung 16p Student bang cach thém vao:

public static readonly Pair.WhichIsFirst OrderStudents =

new Pair.WhichIsFirst(Student.WhichStudentComesFirst);
Y nghia cua I¢nh trén la tao mdt uy quyén tinh tén la OrderStudents va c6 thudc tinh chi doc
readonly. Viéc thém vao thudc tinh readonly dé ghi chu réng mot khi truong da duoc tao ra
thi khong dugc bo sung sau do.
Tuong tu nhu vay chung ta c6 thé tao Gy quyén tinh cho Cat nhu sau:

public static readonly Pair.WhichIsFirst OderCats =

new Pair.WhichIsFirst( Cat.WhichCatComeskFirst);
Bay gio thi d3 c6 hai truong tinh hién dién bén trong cac 16p Student va Cat, mdi cai s& gin
v6i phuong thirc twong Gmg bén trong 16p. Sau d6 ching ta co thé thuc hién uy quyén ma
khong can khai bao thé hién ty quyén cuc bd. Viéc chuyén ty quyén duogc thuc hién trong
Iénh in ddm nhu sau:

studentPair.Sort( theStudentDelegate);

Console.WriteLine("Sau khi sap xep studentPair\t\t:{0}", studentPair.ToString());

studentPair.ReverseSort(Student.OrderStudents);

Console.WriteLine("Sau khi sap xep nguoc studentPair\t\t:{0}",
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studentPair.ToString());

catPair.Sort( theCatDelegate);

Console.WriteLine("Sau khi sap xep catPair\t\t:{0}"”, catPair.ToString());

catPair.ReverseSort(Cat.OrderCats);

Console.WriteLine(“Sau khi sap xep nguoc catPair\t\t:{0}", catPair.ToString());
Két qua thyc hién tuong ty nhu trong vi du 11.1
Sit dung tiy quyén nhw thujc tinh

Déi véi uy quyén tinh thi ching bt budc phai duoc tao thé hién, do tinh chét tinh, ma
khong can biét 1a chung c6 dugc sir dung hay khong, nhu 16p Student va Cat trong vi du bén
trén. Chung ta c6 thé phat trién nhitng 16p nay tot hon bang cach thay thé ty quyén tinh tir
truong thanh thudce tinh.
Véi 16p Student ta c6 thé chuyén khai bao:

public static readonly Pair.WhichIsFirst OrderStudent =

new Pair.WhichlIsFirst( Student.WhichStudentComesFirst);

thanh khai bédo nhu sau:

public static Pair.WhichIsFirst OrderStudents

{
get
{
return new Pair.WhichIsFirst( WhichStudentComesFirst);
b
b

Tuong tu nhu vay chung ta thuc hién thay thé véi 16p Cat:
public static Pair.WhichIsFirst OderCats

{
get
{
return new Pair.WhichIsFirst( WhichCatComesFirst);
b
b

Khi truyén cho phuong thirc thi khong thay dbi:
studentPair.Sort( Student.OderStudents);
catPair.Sort( Cat.OrderCats);

Khi thudc tinh OrderStudents dugc truy cap thi Gy quyén duoc tao ra:
return new Pair.WhichIsFirst( WhichCatComesFirst);
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Diéu quan trong ¢ ddy 1a tiy quyén s& khong dugc tao cho dén khi nao né dugc yéu cau. Viée
nay cho phép 16p goi (nhur 16p Test) quyét dinh khi nao can thiét sir dung mot iy quyén
nhung van cho phép viéc tao ty quyén 1a trach nhiém cua 16p Student hay 16p Cat.
Thiét Igp thir tw thi hanh véi mang tiy quyén

Uy quyén c6 thé giup ching ta tao ra mot hé théng trong d6 ngudi st dung c6 thé quyét
dinh dén thir tu cua cac hoat dong khi thuc thi. Gia sir chung ta c6 mot hé théng xu 1y anh
trong d6 cac anh co thé dugc thao tac bai mot phuong phap duoc dinh nghia tét nhu 1a: 1am
mo, lam dam, xoay, loc anh,... Gid st rﬁng, thir tu khi str dung cac hi¢u trng nay duoc ap dung
cho anh 13 quan trong. Nguoi st dung mudn lya chon nhitng hiéu tmg ndy tir menu, anh ta
chon tat ca cac hiéu ung tuy thich, va sau dé yéu cu bo xu 1y anh thuc hién 1an lugt cac hiéu
ung ma anh ta da xac dinh.
Chiing ta c6 thé tao nhitng ty quyén cho mdi hoat dong va sau d6 thém chung vao mot tap
hop duoc sép, nhu la mdt mang chéng han, theo mot thir ty ma ta mudn chung thyuc thi. Mot
khi tit ca cac Gy quyén duogc tao ra va dua vao tap hop, chung ta d& dang lip 1an luot qua cac
thanh phan cia mang, va thuc thi 1an luot timg phuong thire Gy quyén.
Chuing ta bat dau bang viéc xay dung mot 16p Image thé hién mot anh s& duogc xir 1y boi 16p
ImageProcessor:

public class Image

{
public Image()
{
Console.WriteLine(“"An image created”);
b
b

Chiing ta c6 thé tudng tuong rang viéc xudt ra chudi nhu vy tuong Gng véi viée tao mot
anh .gif hay .jpeg hay dai loai nhu vay.
Sau d6 16p ImageProcessor khai bao mot iy quyén. Di nhién 1a ching ta c6 thé dinh nghia
mot Gy quyén riéng tra vé bat cir kiéu dir liéu ndo hay ly bat cr tham s6 nio ma chung ta
mudn. Trong vi du nay ching ta dinh nghia mét ty quyén co thé dong goi bat cir phuwong thirc
khong co gia tri tra vé va ciing khong nhan bt ctr tham sd nao hét:

public delegate void DoEffect();
Tiép tuc 16p ImageProcessor khai bdo mot s6 phwong thirc, va timg phuong thirc nay phu
hop vé6i ky phap va kiéu tra vé duoc khai bao bdi uy quyén:

public static void Blur()

{

Console.WriteLine("Blurring image”);
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public static void Filter()

{

Console.WriteLine(“Filtering image”);
b
public static void Sharpen()
{

Console.WriteLine("Sharpening image”);
b
public static void Rotate()
{

Console.WriteLine(“Rotating image”);
b

L&p ImageProcessor can thiét co mot mang dé luu gitr cac Gy quyén ma ngudi sir dung chon,
mot bién luu gitt s6 hiéu ung duogc chon va di nhién la c6 mdt bién anh dé xu ly:

DoEffect[] arrayOfEffects;

Image image;

int numEffectsRegistered = 0;
ImageProcessor ciing can mot phuong thirc dé thém cac ty quyén vao trong mang:

public void AddToEffects( DoEffect theEffect)

{
if (numEffectsRegistered >=0)
{
throw new Exception(*Too many members in array”);
b
arrayOfEffects[numEffectsRegistered ++] = theEffect;
b

Ngoai ra con can mot phuong thire that sy goi cac ty quyén nay:

public void ProcessImage()

{
for (int i = 0; i < numEffectsRegistered; i++)
{
arrayOfEffects[i]();
b
b

Cubi cung, chung ta khai bao nhiing oty quyén tinh, dé cac client goi, va chan ching lai dé xir
1y nhitng phuong thirc:

public DoEffect BlurEffect = new DoEffect(Blur);

public DoEffect SharpenEffect = new DoEffect(Sharpen);
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public DoEffect FilterEffect = new DoEffect(Filter);

public DoEffect RotateEffect = new DoEffect(Rotate);
Viéc chon cac thao tac dién ra trong qua trinh tuong tac ¢ thanh phan giao dién nguoi sir
dung. Trong vi du nady ching ta md phong bang cach chon cac hiéu tng, thém chung vao
trong mang, va ProcessImage.

= Vi du minh hoa 11.2: Sir dung mang ity quyén.

namespace Programming_CSharp

{
using System;
// khai bdo I6p anh

public class Image

{
public Image()
{
Console.WriteLine(“An image created”);
b
b

// 18p xr ly anh
public class ImageProcessor
{
// khai bdo Uy quyén
public delegate void DoEffect();
// tao cac ay quyén tinh
public DoEffect BlurEffect = new DoEffect(Blur);
public DoEffect SharpenEffect = new DoEffect(Sharpen);
public DoEffect FilterEffect = new DoEffect(Filter);
public DoEffect RotateEffect = new DoEffect(Rotate);
// bd khdi dung khdi tao anh va mang
public ImageProcessor(Image image)
{
this.image = image;
arrayOfEffects = new DoEffect[10];
b
// thém hiéu i'ng vao trong mang
public void AddToEffects( DoEffect theEffect)

{
if (numEffectsRegistered >=0)
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throw new Exception(*Too many members in array”);

b
arrayOfEffects[numEffectsRegistered ++] = theEffect;

b
// cac phudng thirc xr ly anh
public static void Blur()

{

Console.WriteLine("Blurring image”);
b
public static void Filter()
{

Console.WriteLine(“Filtering image”);
b
public static void Sharpen()
{

Console.WriteLine("Sharpening image”);
b
public static void Rotate()
{

Console.WriteLine(“Rotating image”);
b

// goi cac Uy quyén dé thuc hién hiéu ng
public void ProcessImage()

{
for (int i = 0; i < numEffectsRegistered; i++)
{
arrayOfEffects[i]();
b
b

// bién thanh vién

private DoEffect[] arrayOfEffects;

private Image image;

private int humEffectsRegistered = 0;
b
// 13p Test d€ ki€ém chling chuong trinh
public class Test

{
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public static void Main()
{
Image thelmage = new Image();
// do khéng c6 GUI dé thuc hién ching ta s& chon lan
// lugt cac hanh dong va thuc hién
ImageProcessor theProc = new ImageProcessor(thelmage);
theProc.AddToEffects(theProc.BlurEffect);
theProc.AddToEffects(theProc.FilterEffect);
theProc.AddToEffects(theProc.RotateEffect);
theProc.AddToEffects(theProc.SharpenkEffect);
theProc.ProcessImage();

by

Két qua:

An image created
Blurring image
Filtering image
Rotate image

Sharpening image

Trong vi du trén, dbi tugng ImageProcessor dugc tao ra va nhitng hi¢u ung dugc thém vao.
Néu nguoi diung chon 1am md trude khi loc anh, thi don gian 1a duge dua vao mang iy quyén
theo thtr ty twong Ung. Tuong ty nhu vy, bat ¢ hanh dong lya chon ndo cua ngudi dung
mong mudn, ta dua thém nhiéu ty quyén vao trong tap hop.

Chung ta c6 thé tudng tugng vige hién thi thit ty hanh dong nay trong mot danh sach listbox
va cho phép nguoi sir dung sip xép lai phuong thirc, di chuyén chung 1én xudng trong danh
sach. Khi cac hanh dong nay duoc sap xép lai thi ching ta chi can thay doi thir ty trong tap
hop. Ngoai ra ta ciing c6 thé dua cac hoat dong nay vao trong co so dir liéu roi sau d6 doc
chung lac thyuc hién.

Uy quyén d& dang cung cap dong cho ta cac phuong thirc dugc goi theo mot thir ty xac dinh
Multicasting
Co ché multicasting cho phép goi hai phuong thirc thyc thi thong qua mét uy quyén don.

bicu nay tré nén quan trong khi xtr 1y cac sy ki¢n, s€ dugc thado luan trong phan cuoi cua
chuong.
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Muc dich chinh 1a c6 mét iy quyén co thé goi thuc hién nhiéu hon mét phuong thic. Didu
nay hoan toan khac véi viée c6 mot tap hop cac uy quyén, vi mdi trong sb chung chi goi duoc
duy nhat mot phuwong thie. Trong vi du trude, tap hop duge sir dung dé luu giit cac iy quyén
khac nhau. Tap hop nay ciing c6 thé thém mot iy quyén nhiéu hon mét 1an, va sir dung tap
hop dé sip xép lai cac iy quyén va diéu khién thtr ty hanh dong dugc goi.
V6i Multicasting chung ta ¢6 thé tao mot iy quyén don va cho phép goi nhiéu phuong thirc
duoc dong. Vi du, khi mot nut 1énh dugce nhén chung ta cé thé mudn thuc hién nhiéu hon mot
hah dong. Dé lam dugc diéu nay ching ta ¢ thé dua cho button mot tap hop cac uy quyén,
nhung dé sang 16 hon va dé dang hon 13 tao mét tiy quyén Multicast.
Bét cir iy quyén nao tra vé gia tri void 13 tiy quyén multicast, mic du vay ta c6 thé ddi xir véi
no6 nhu 14 y quyén binh thuong ciing khong sao. Hai ty quyén Multicast co thé duge két hop
v6i nhau bang phép toan cong (+). Két qua 1a mot uy quyén Multicast méi va goi dén tat ca
cac phuong thtrc thuc thi nguyén thuy cua ca hai bén. Vi du, gid sit Writer va Logger la uy
quyén tra vé gia tri void, dong 1énh theo sau s& két hop chiing lai v6i nhau va tao ra mot vy
quyén Multicast méi:

myMulticastDelegate = Writer + Logger;
Chung ta ciing ¢ thé thém nhiing Gy quyén vao trong ity quyén Multicast bang toan tir cong
bang (+=). Phép toan niy s& thém iy quyén & phia bén phai cta toan tir vao Uy quyén
Multicast ¢ bén trai. Vi du minh hoa nhu sau, gia st c6 Transmitter va myMulticastDelegate
1a nhimng Gy quyén, 1énh tiép theo sau ddy s& thuc hién viéc thém Uy quyén Transmitter vio
trong myMulticastDelegate:

myMulticastDelegate += Transmitter;
Dé hiéu 15 tiy quyén Multicast duoc tao ra va sir dung, chiing ta s& timg budc tim hiéu thong
qua vi du 11.3 bén dudi, trong vi du minh hga nay chung ta s€ tao ra mot 16p c6 tén goi 1a
MyClassWithDelegate 16p nay dinh nghia mot delegate, delegate nay lay mot tham sb 1a
chudi va khong c6 gié tri tra vé:

void delegate void StringDelegate( string s);
Sau d6 chiing ta dinh mot 16p goi 1a MyImplementingClass 16p nay c¢6 ba phwong thirc, tat ca
cac phuong thirc nay déu tra vé gia tri void va nhan mdt chudi 1am tham sd: WriteString,
LogString, va Transmitting. Phuong thuc dau tién viét mot chudi xuit ra man hinh tiéu
chuan, chudi thir hai mé phong viét vao mot log file, va phuong thirc thir ba md phong viée
chuyén mot chudi qua Internet. Ching ta tao thé hién delegate dé goi nhiing phuong thirc
tuong Ung:

Writer(“String passed to Writer\n”);

Logger(“String passed to Logger\n”);

Transmitter(“String passed to Transmitter\n”);
Dé xem cach két hop cac delegate, chiing ta tao mot thé hién delegate khac:

MyClassWithDelegate.StringDelegate myMulticastDelegate;
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va gan cho delegate nay két qua ctia phép cong hai delegate cho trude:
myMulticastDelegate = Writer + Logger;

Tiép theo ching ta thém vao delegate nay mot delegate nita bang cach sir dung toan tir (+=):
myMulticastDelegate += Transmitter;

Cubi cung, chiing ta thyc hién viéc x6a deleagate bang sir dung toan tir (-=):
DelegateCollector -= Logger;

Sau day 1a toan bd vi du minh hoa.

B Vidu 11.3: Két hop cdc delegate.

namespace Programming_CSharp
{
using System;
public class MyClassWithDelegate
{
// khai bao delegate
public delegate void StringDelegate(string s);

b
public class MyImplementingClass
{
public static void WriteString( string s)
{
Console.WriteLine(“"Writing string {0}”, s);
b
public static void LogString( string s)
{
Console.WriteLine(“Logging string {0}", s);
b
public static void TransmitString( string s)
{
Console.WriteLine("Transmitting string {03}", s);
b
b
public class Test
{
public static void Main()
{

// dinh nghia 3 StringDelegate
MyClassWithDelegate.StringDelegate Writer, Logger, Transmitter;
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// dinh nghia mot StringDelegate khac thuc hién Multicasting

MyClassWithDelegate.StringDelegate myMulticastDelegate;

// tao thé hién cla 3 delegate dau tién va truyén vao phuadng thirc thuc thi

Writer = new MyClassWithDelegate.StringDelegate(
MyImplementingClass.WriteString);

Logger = new MyClassWithDelegate.StringDelegate(
MyImplementingClass.LogString);

Transmitter = new MyClassWithDelegate.StringDelegate(
MyImplementingClass.TransmitString);

// goi phuang thic delegate Writer

Writer(“String passed to Writer\n”);

// goi phuadng thic delegate Logger

Logger(“String passed to Logger\n”);

//goi phuong thic delegate Transmitter

Transmitter("String passed to Transmitter\n”);

// théng bado ngudi dung rang da két hgp hai delegate vao

// trong mot multicast delegate

Console.WriteLine("myMulticastDelegate = Writer + Logger”);

// két hgp hai delegate

myMulticastDelegate = Writer + Logger;

// goi phuang thic delegate, hai phudng thiic sé dugc thuc hién

myMulticastDelegate(“First string passed to Collector”);

// bao véi ngudi sir dung rang da thém delegate th(r 3 vao

// trong Multicast delegate

Console.WriteLine(“\nmyMulticastDeleagte += Transmitter”);

// thém delegate th( ba vao

myMulticastDelegate += Transmitter;

// goi thuc thi Multicast delegate, cuing mot luc ba

// phuadng thic sé cung dudc goi thuc hién

myMulticastDelegate(“Second string passed to Collector”);

// bao véi ngudi sir dung rang xoa delegate Logger

Console.WriteLine(“\nmyMulticastDelegate -= Logger”);

// xb6a delegate Logger

myMulticastDelegate -= Logger;

// goi lai delegate, lic nay chi con thuc hién hai phudng thic

myMulticastDelegate(*Third string passed to Collector”);

}// end Main
}// end class
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}// end namespace

Két qua:

Writing string String passed to Writer

Logging string String passed to Logger
Transmitting string String passed to Transmitter
myMulticastDelegate = Writer + Logger

Writing string First string passed to Collector
Logging string First string passed to Collector
myMulticastDelegate += Transmitter

Writing string Second string passed to Collector
Logging string Second string passed to Collector
Transmitting string Second string passed to Collector
myMulticastDelegate -= Logger

Writing string Third string passed to Collector

Transmitting string Third string passed to Collector

Trong vi du trén, nhitng thé hién delegate dugc dinh nghia va ba delegate dau tién Writer,
Logger, va Transmitter dugc goi ra. Delegate thtr tw myMulticastDelegate dugc gan béng
cach két hop hai delegate dau, va khi no dugc goi, thi ddn dén 1a ca hai delegate ciing duoc
goi. Khi delegate thir ba dugc thém vao, va két qua 1a khi myMulticastDelegate dugc goi thi
tat ca ba phuong thic delegate ciing dwgc thuc hién. Cudi cung, khi Logger duoc xo6a khoi
delegate, va khi myMulticastDelegate duogc goi thi chi ¢6 hai phuong thic thuc thi.
Multicast delegate duogc thé hién tdt nhat trong viéc ung dung xu 1y cac sy kién. Khi mot su
kién vi du nhu mét nat 1énh dugc nhén, thi mot multicast delegate tuong ung s€ goi dén mot
loat cac phuong thirc xir Iy su kién dé dap ung lai voi cac su kién nay.
Suw kién

Trong mdi trudng giao dién dd hoa (Graphical User Interfaces: GUIs), Windows hay
trong trinh duyét web doi hoi cac chuwong trinh phai dap tng cac sy kién. Mot sy kién co thé
1a mot nat 1énh duoc nhan, mot muc trong menu dugc chon, hanh dong sao chép tap tin hoan
thanh,...Hay noi ngan gon 13 mot hanh dong nao d6 xay ra, va ta phai dap ung lai sy kién do.
Chung ta khong thé doan trude duge khi ndo thi cac sy kién s& xudt hién. Hé théng s€ cho
cho dén khi nhan duoc sy kién, va s& chuyén vao cho trinh xur 1y sy kién thyc hién.
Trong méi truong giao dién dd hoa, bat clr thanh phﬁn nao cling cé thé dua ra su kién. Vi du,
khi chung ta kich vao mot nut Iénh, n6 co thé dua ra sy kién Click. Khi ching ta thém mdt

muc vao danh sach, no6 s€ dua ra su kién ListChanged.
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Co ché publishing va subscribing
Trong ngdn ngit C#, bat cir dbi twong nio ciing c6 thé publish mét tap hop cac su kién dé
cho cac 16p khac c6 thé ding ky. Khi mot 16p publish dua ra mot sy kién, thi tit ca cac 16p da
dang ky s€ dugc nhan sy canh bao.
Y\Ghi chii: Tac gia Gamma (Addison Wesley, 1995) mé ta co ché nay nhu sau: “Pinh nghia
mot dén nhiéu su phu thuoc giita nhirng doi twong do do khi mot doi twong thay doi trang
thdi, tat ca cac doi twong khac phu thuoc vao no sé dwoc canh bdao va cap nhat mot cach tw
dong”.
Véi co ché nay, dbi twong ctia ching ta c6 thé néi rang “O ddy cé nhitng thir ma téi cé thé
théng bdo cho ban” va nhimg 16p khéac ¢ thé dang ky dap rang “Ving, hay bdo cho tdi biét
khi chuyén dé xay ra”. Vi du, mot nat 1énh c6 thé canh bao cho bt cir thanh phan nao khi né
duoc nhan. Nut 1énh nay duoc goi 1a publisher bai vi né phan phat sy kién Click va nhimg
16p khac 1a cac 16p subscriber vi chiing dang ky nhan su kién Click nay.
Sw kién va delegate
Nhiing su ki¢n trong C# dugc thuc thi véi nhiing delegate. Lép publisher dinh nghia mét
delegate va nhiing 16p subscriber phai thyc thi. Khi mot sy kién xuat hién thi phuong thirc
cua 16p subscriber dugc goi thong qua delegate.
Mot phuong thic dugc dung dé xur Iy cac sy kién thi dugc la trinh xr ly su kién (event
handler). Chiing ta ¢6 thé khai béo trinh xir Iy su kién nay nhu chung ta di lam voi bat cir
delegate khac.
Theo quy udc, nhiing trinh xir 1y su kién trong .NET Framework tra vé gia tri void va lay hai
tham s6. Tham s6 d4u tién 1a ngudn dan dén sy kién, day chinh 1a ddi tugng publisher. Va
tham s thi hai 1a d6i twong din xudt tir 16p EventArgs. Yéu cau chung ta phai thyc hién trinh
xur 1y su kién theo mau nhu trén.
EventArgs 1a 16p co s¢ cho tat ca cac dit liéu vé su kién, 16p EventArgs thira ké tht ca céc
phuong thiic cua né tir Object, va thém vao mot trudng public static empty thé hién mot su
kién khong co6 trang thai (cho phép str dung hi¢u qua nhiing su kién khong trang thai). Lop
din xuét tir Eve ntArgs chtra nhiing thong tin vé su kién.
Su kién la thudce tinh cia 16p phat ra sy kién. Tur khoa event diéu khién céach thudc tinh sy
kién dugc truy cap boi cac 16p subscriber. Tir khoa event dugc thiét ké dé duy tri cho cach thé
hién publish/ subscribe.
Gia sir ching ta muén tao mot 16p Clock dung nhiing su kién dé canh bao nhiing 16p
subscriber bat ctr khi nao dong hd hé théng thay dbi gia tri trong mot gidy. Goi sy kién nay 1a
OnSecondChange. Chiing ta khai béo sy kién va kiéu delegate xir 1y sy kién ctia né nhu sau:
[attributes] [modifiers] event type
member- name
Vi du khai bao nhu sau:
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public event SecondChangeHandler OnSecondChange;
Trong vi du nay ta khong dung thudc tinh, modifier ¢ day la abstract, new, override,
static, virtual, hay 1a mét trong bdn access modifier, trong truong hop nay public. Modifier
duoc theo sau boi tir khoa event.
Trudng type trong truong hop vi du nay 1a delegate ma ching ta mudn lién hé véi su kién, &
day la SecondChangeHandler.
Tén thanh vién la tén cua sy kién, trong truong hop nay la OnSecondChange. Thong thuong,
tén su kién bat dau véi tir On.
Tém lai, trong sy khai bdo nay OnSecondChange la sy kién dugc thuc thi boi delegate co
kiéu 1a SecondChangeHandler.
Ta c6 khai bdo cho delegate nay nhu sau:

public delegate void SecondChangeHandler( object clock,

TimelnfoEventArgs timelnformation);

Nhu da noi trude ddy, theo quy udc mot trinh xir 1y sy kién phai tra vé gia tri void va phai liy
hai tham s6: ngudn phat ra su kién (trong truong hop nay 1a clock) va mot d6i tugng dan xut
tr EventArgs, la TimeInfoEventArgs. Lop TimelnfoEventArgs dugc dinh nghia nhu sau:

public class TimeInfoEventArgs : EventArgs

{
public TimeInfoEventArgs(int hour, int minute, int second)
{
this.hour = hour;
this.minute = minute;
this.second = second;
b

public readonly int hour;
public readonly int minute;
public readonly int second;
b
Déi twong TimelnfoEventArgs s& co thong tin vé gio phut gidy hién thoi. N6 dinh nghia mot
bd khoi tao, ba phuong thirc, mot bién nguyén readonly.
Ngoai vi¢c thém vao mot su kién va delegate, 1op dbi tuong Clock c6 ba bién thanh vién 1a :
hour, minute, va second. Cudi cing 1a mot phuong thirc Run():
public void Run()
{
for(;;)
{
// ngung 10 giay
Thread.Sleep( 10 );
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// 18y thgi gian hién hanh
System.DateTime dt = System.DateTime.Now;
// néu gidy thay d&i canh bao cho subscriber
if ( dt.Second != second)
{
// tao TimelnfoEventArgs dé truyén
// cho subscriber
TimelnfoEventArgs timelnformation =
new TimelnfoEventArgs( dt.Hour, dt.Minute, dt.Second);
// né€u cd bat c I6p nao dang ky thi canh bao
if ( OnSecondChange != null)
{

OnSecondChange( this, timeInformation);

b

// cap nhat trang thai
this.second = dt.Second;
this.minute = dt.Minute;

this.hour = dt.Hour;

b
Phuong thirc Run tao vong lap vo han dé kiém tra dinh ky thoi gian hé thong. Néu thoi gian
thay ddi tr dbi tuong Clock hién hanh, thi né s€ canh bao cho tat ca cac subscriber va sau do
cap nhat lai nhiing trang thai cta nd.
Budc dau tién 1a ngimg 10 gidy:
Thread.Sleep(10);
O day chung ta st dung phuong thic tinh cta 16p Thread tir System.Threading ciia NET. Sir
dung phuong thirc Sleep() dé kéo dai khoang cach giita hai 1an thyc hién vong lap.
Sau khi ngimg 10 mili gidy, phuong thirc s& kiém tra thoi gian hién hanh:
System.DateTime dt = System.DateTime.Now;
Ctr khoang 100 1an kiém tra, thi mot gidy s& duoc gia ting. Phuong thirc ghi nhan su thay d6i
va canh bao dén nhitng subscriber cua no. Pé 1am duoc diéu nay, déu tién phai tao ra mot dbi
tugng TimelnfoEventArgs:
if ( dt.Second != second)
{
// tao TimelnfoEventArgs dé€ truyén cho cac subscriber
TimelnfoEventArgs timelnformation =
new TimelnfoEventArgs( dt.Hour, dt.Minute, dt.Second);
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Va dé canh béo cho nhitng subscriber béng cach kich hoat su kién OnSecondChange:
// canh bao cho céc subscriber
if ( OnSecondChange != null)
{
OnSecondChange( this, timeInformation);
b
Néu mot sy kién khong c6 bét cir 16p subscriber nao ding ky thi no wéc lwong gia tri 1a null.
Phan kiém tra bén trén xac dinh gié tri ctia sy kién c¢6 phai 1a null hay khong, dé dam bao rang
¢6 ton tai 16p dang ky nhén su kién trudce khi goi sy kién OnSecondChange.
Chung ta luu y rdng OnSecondChange ldy hai tham sé: ngudn phat ra sy kién va ddi tuong
dan xuat tir 16p EventArgs. O day ching ta c6 thé thiy ring tham chiéu this cua 16p clock
dugc truyén boi vi clock 1a ngudn phat ra sy kién. Tham s6 thar hai 1a d6i tuong Timelnfo-
EventArgs duoc tao ra ¢ dong 1énh bén trén.
Mot su kién dugc phat ra thi s& goi bat ctr phwong thirc nao dugc dang ky vai 16p Clock thong
qua delegate, ching ta s& kiém tra diéu nay sau.
Mot khi ma sy kién dugc phat ra, ching ta sé cap nhat lai trang thai cua lop Class:
this.second = dt.Second;
this.minute = dt.Minute;
this.hour = dt.Hour;
Sau cing la chung ta xdy dung nhiing 1p c6 thé dang ky vao cac sy kién nay. Chiing ta sé tao
hai 16p. Lép dau tién 1a 16p DisplayClock. Chirc ning chinh ctia 16p nay khong phai 13 luu giir
thoi gian ma chi dé hién thi thoi gian hién hanh ra man hinh console. Dé don gian ching ta
chi tao hai phuong thirc cho 16p nay. Phuong thirc thir nhit c6 tén 1a Subscribe, phuong thirc
chiu trach nhi€ém dang ky mot sy ki¢n OnSecondChange cua l6p Clock. Phuong thure thir hai
duoc tao ra la trinh xr Iy su kién TimeHasChanged:
public class DisplayClock
{
public void Subscrible(Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler(TimeHasChanged);
b
public void TimeHasChanged( object theClock, TimelnfoEventArgs ti)
{
Console.WriteLine(“Current Time: {0]:{1}:{2}",
ti.hour.ToString(), ti.minute.ToString(),
ti.Second.ToString());
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Khi phuong thuce dau tién Subscribe dugc goi, n6 s€ tao ra mdt delegate SecondChange-
Handler m&i, va truyén vao phuong thirc xtr 1y su kién TimeHasChanged ciia n6. Sau d6 né
s€ dang ky delegate v6i sy kién OnSecondChange cua Clock.

Lép thr hai ma chung ta tao cling s€ dap Ung su ki¢n nay, tén 1a LogCurrentTime. Thong
thuong 16p nay ghi lai sy kién vao trong tap tin, nhung véi muc dich minh hoa cua chung ta,
no6 s€ ghi ra man hinh console:

public class LogCurrentTime

{
public void Subscribe(Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler(WriteLogEntry);
b

// thong thudng phuang thic nay viét ra file

// nhung trong minh hoa nay ching ta chi xuat

// ra man hinh console ma thoi

public void WriteLogEntry( object theClock, TimelnfoEventArgs ti)

{
Console.WriteLine(“Logging to file: {0}:{1}:{2}",
ti.hour.ToString(),
ti.minute.ToString(),
ti.second.ToString());
b

b
Ghi chi rang nhiing su kién duoc thém vao bang cach st dung toan tir +=. Didu nay cho phép
nhitng sy kién méi dugc thém vao su kién OnSecondChange cua déi tugng Clock ma khong
c6 pha hay bt cir sy kién nao di dugce dang ky. Khi LogCurrentTime ding ky mot sy kién
OnSecondChange, chiing ta khong mudn viéc diang ky nay lam mét di sy dang ky cua 16p
DisplayClock trudc do.
Tét ca phén con lai céan thyuc hién 1a tao ra mot 16p Clock, tao mQ ddi tuong DisplayClock va
bao no dang ky su kién. Sau d6 chung ta tao ra mot d6i tuong LogCurrentTime va ciing ding
ky su kién twong tuy. Cudi cung thi thyc thi phuong thirc Run ctia Clock. Tat ca phan trén
duogc trinh bay trong viu 11.4.
Y Vidu 11.4: lam viéc véi nhitng su kién.

namespace Programming_CSharp
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using System;

using System.Threading;

// 18p luu gilt thong tin vé su kién, trong trudng hgp

// nay ndé chi luu gilt nhitng thong tin cé gia tri I8p clock

public class TimeInfoEventArgs : EventArgs

{
public TimelnfoEventArgs(int hour, int minute, int second)
{
this.hour = hour;

this.minute = minute;

second;

this.second
b
public readonly int hour;
public readonly int minute;
public readonly int second;
b
// khai bdo 16p Clock I8p nay sé phat ra cac su kién
public class Clock
{
// khai bédo delegate ma cac subscriber phai thuc thi
public delegate void SecondChangeHandler(object clock,
TimelnfoEventArgs timelnformation);
// su kién ma chung ta dua ra
public event SecondChangeHandler OnSecondChange;
// thiét 1ap dong hd thuc hién, s& phat ra moi su kién trong mdi giay
public void Run()
{
for(;;)
{
// ngung 10 giay
Thread.Sleep( 10 );
// 18y thgi gian hién hanh
System.DateTime dt = System.DateTime.Now;
// néu gidy thay d&i canh bao cho subscriber
if ( dt.Second != second)
{

// tao TimelnfoEventArgs dé truyén
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// cho subscriber
TimelnfoEventArgs timelnformation =
new TimelnfoEventArgs( dt.Hour, dt.Minute, dt.Second);
// néu cd bat c I8p nao dang ky thi canh bao
if ( OnSecondChange != null)
{

OnSecondChange( this, timelnformation);

b

// cap nhat trang thai
this.second = dt.Second;
this.minute = dt.Minute;

this.hour = dt.Hour;

by

private int hour;
private int minute;
private int second;
b
// 18p DisplayClock dang ky su kién cua clock.
// thuc thi xr ly su kién bang cach hién thdgi gian hién hanh
public class DisplayClock

{
public void Subscrible(Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler(TimeHasChanged);
b
public void TimeHasChanged( object theClock, TimelnfoEventArgs ti)
{
Console.WriteLine("Current Time: {0}:{1}:{2}",
ti.hour.ToString(),
ti.minute.ToString(),
ti.second.ToString());
b
b

// 18p dang ky su kién th( hai

public class LogCurrentTime
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{
public void Subscribe(Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler(WriteLogEntry);
b
// théng thudng phucng thirc nay viét ra file
// nhung trong minh hoa nay ching ta chi xuat
// ra man hinh console ma thoi
public void WriteLogEntry( object theClock, TimelnfoEventArgs ti)
{
Console.WriteLine(“Logging to file: {0}:{1}:{2}",
ti.hour.ToString(),
ti.minute.ToString(),
ti.second.ToString());
b
b

// |8p Test minh hoa suf dung su kién
public class Test
{
public static void Main()
{
// tao ra d6i tugng clock
Clock theClock = new Clock();
// tao dGi tugng DisplayClock dang ky
// su kién va x{r ly su kién
DisplayClock dc = new DisplayClock();
dc.Subscribe(theClock);
// tao dGi tugng LogCurrent va yéu cau dang
// ky va x{r ly su kién
LogCurrentTime Ict = new LogCurrentTime();
Ict.Subscribe(theClock);
// bat dau thuc hién vong Idp va phat sinh su kién
// trong mdi gidy déng hd
theClock.Run();
b
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Két qua thyc hién co thé nhw sau:
Current Time: 11:54:20

Logging to file: 11:54:20
Current Time: 11:54:21

Logging to file: 11:54:21
Current Time: 11:54:22

Logging to file: 11:54:22

Diéu quan trong chinh cua vi du minh hoa trén 1a vi¢c tao ra hai 16p ddi tuong DisplayClock
va 16p LogCurrentTime. Ca hai 16p nay déu dang ky mot sy kién Clock.OnSecondChange ciia
16p thir ba 1a 16p Clock

Loi ich cta co ché publish/subscribe 1a bat cr 16p nao cling c6 thé duoc canh bao khi mét sy
kién xuét hién. Nhimg 16p subscriber khong can biét cach ma Clock lam viéc, va Clock ciing
khong can biét cach ma cac 16p subscriber dép tmg véi su kién ma né dua ra.

Publisher va subscriber dugc phan tach boi delegate, day 1a mot sy mong doi cao, n6 lam cho
ma 1énh linh hoat va manh mé& hon. Lép Clock c6 thé thay doi cach do thoi gian ma khong
lam anh huong dén bat cir 16p subscriber nao. Cac 16p subscriber co thé thay dbi cach ma
chung dép tmg véi su thay doi ciia thoi gian ma khong tac dong voi Clock. Ca hai 16p nay
hoat dong ddc 1ap vdi nhau, va lam cho doan chuong trinh dé duy tri hon.

Cau hoi va tra loi

Cdu héi I: Tém tat nhitng nét co ban vé uy quyén?

Trd loi 1: Uy quyén la mot kiéu dir liéu tham chiéu dwoc ding dé déng géi phwong thire véi
cdc tham s6 va kiéu tra vé xdc dinh. Uy quyén ciing tiong tw nhw con tré ham trong ngon
ngit C++. Tuy nhién, trong ngon ngit C# ity quyén la kiéu dir liéu hirdng doi twong, an toan
va bdao mat.

Cdu hoi 2: Con tro ham la gi?

Tra loi 2: Trong ngon ngiv nhu C hay C++, co mot chuiee nang goi la con tro ham. Mot con
tré ham dwoc sir dung dé thiét ldp ciing mot nhiém vu nhw mot ity quyén. Tuy nhién, con tré
ham trong C/C++ don gian khéng phdi la mot doi twong. Con ity quyén trong C# la kiéu dir
liéu an toan, dwoc dimg dé tham chiéu dén nhitng phwong thire, 11y quyén con dwoc sir dung
boi nhitng s kién.

Cau hoi thém

Cdu héi 1: C6 thé sir dung iy quyén nhw mét thuée tinh hay khong? Néu cé thé thi sir dung
nhu thé nao? Cho biét y nghia?

Céu héi 2: Néu cé mét sé hoat dong can dwoc thuc hién theo mét thir tw nhat dinh thi ta phai
lam thé nao dé khi can thuc hién thi goi lan lwot thuc hién cdc hoat dong do?

334
Co Ché Uy Quyén - Su Kién



Ngon Ngii Lap Trinh C#
Cdu hoi 3: Cong dung ciia viéc khai bdo ity quyén tinh? Khi ndo thi nén khai bdo 1y quyén
tinh khi nao thi khong nén?
Cdu hoi 4: Mét iy quyén cé thé goi dwoc nhiéu hon mét phwong thirc hay khéng? Chire ning
nao trong C# hé tro iy quyén nay?
Cdu héi 5: C6 phdi tdt cd cdc ity quyén déu la iy quyén Multicast hay khong? Piéu kién dé
tré thanh vy quyén Multicast?
Cdu hoi 6: Céc todn tir ndo cé thé ding dé thiee hién viéc Multicast cdc iy quyén?
Cdu hoi 7: Su kién la gi? Trong hé théng ung dung nao thi sy kién dwoc sir dung nhiéu?
Cdu hoi 8: Nhitng sy kién trong C# dwoc thuc hién thong qua cadi gi?
Cdu hoi 9: Hay tém lwge qud trinh tao mot sw kién va gidi quyét sw kién thong qua co ché iy
quyén trong C#?
Bai tap
Bai tdp 1: Viét chwong trinh minh hoa sir dung 1y quyén dé thuc hién viéc sdp xép cdc sé
nguyén trong mot mang?
Bai tdp 2: Viét chwong trinh minh hoa sir dung ity quyén dé thuc hién viéc chuyén cdc ky tur
thwong thanh ky tw hoa trong mot chudi?
Bai tap 3: Viét chwong trinh két hop gitta delegate va su kién dé minh hoa mét d‘éng hé dién

tw thé hién gio hién hanh trén man hinh console.
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Chuwong 12

CAC LOP CO SO .NET

Lép d6i twong trong .NET Framework

e Lop Timer

e Lop vé the muc & hé thong
e Lop Math

e Lép thao tac tap tin

e Lam viéc véi tap tin dir liéu

e Cau héi & bai tap

Cho dén luc nay thi ching ta da tim hiéu kha nhiéu cac 16p d6i twong ma ngdn ngir C#
cung cip cho ching ta. Va hién tai chung ta di c6 thé viét dugc cac chwong trinh C# thuin
tay dung console 1am giao dién két xuét. D4i v6i vide tim hiéu bt cir ngdn ngit 1ap trinh nao
thi viéc viét cac chuong trinh ma giao dién cang don gian thi cang tot. Trong phan thir hai (tir
chuong 14) cta gido trinh ching ta s& tim hiéu xay dung cac ing dung Windows thong qua
Visual C#.

Trong chuong nay chiing ta s& tim hiéu cac 16p co s ma .NET cung cép, cac 16p nay don
gian giup chung ta thyc hién tét cac thao tac nhap xuét, cic thao tac truy cap hé thng, thyuc

thi cac phép toan hoc,...

Lép doi tuong trong NET Framework

NET Framework chira s6 luong nhiéu nhiing kiéu dir 16p, nhirng kiéu liét ké, nhirng céu
truc, nhirng giao dién va nhiéu kiéu dit liéu khéc nira. That vay, c6 hang ngan ) luong céc
kiéu nhu trén. Nhitng 16p nay diéu cho phép chung ta sir dung trong chuong trinh C#.
Chiing ta s& tim hiéu mot vai kiéu dir liéu thuong str dung trong chuong nay. Céc 16p duoc
trinh bay thong qua cac vi du minh hoa don gian. Ttr nhitng vi du minh hoa cach sir dung cac

16p co sé nay chiing ta c6 thé mé rong dé tao ra cac chuong trinh phirc tap hon.

Common Language Specification (CLR)
Nhimng 16p bén trong Framework duoc viét voi ngon ngit duoc xac nhan 1a chung nhat
(CLR). CLR di duoc dé cap vao phan dau ctia sach khi ching ta thao luan vé MS.NET trong

chuong 1.
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CLS 1a mot tap hop cac ludt hay cac quy tic ma tit ca cic ngdn ngir thuc hién bén trong NET
platform phai tuén thu theo. Tap hop ludt nay ciing bao gém kiéu dir liéu hé thong chung, cac
kiéu dit liéu co ban ma chiing ta dwoc tim hiéu trong chwong 3 - Nén tang ngon ngit C#. Bang
cach dua vao cac tap luat nay, moi truong thuc thi chung s& cé thé thuc thi mot chwong trinh
ma khong quan tdm dén cu phap cua ngdn ngit duoc sir dung.
Loi ich theo sau ciia CLS 1a ma ngudn dugc viét trong mot ngdn ngit ¢6 thé duoc goi sir dung
boi mot ngdn ngir khac Boi vi thong thuong bén trong Framework véi CLS, chiing c6 thé sir
dung khong chi ngdén ngit C# ma con bit cir ngdn ngit twong thich véi CLS nhu 14 Visual
Basic.NET va JScript.NET.
Kiéu dir liéu trong namespace

M3 ngudn bén trong Framework dugc to chic bén trong namespace. C6 hang trim
namespace bén trong Framework dugc sir dung dé t6 chirc hang ngan 16p ddi twong va céac
kiéu dit liéu khéc.
MGt vai namespace thi dugc luu trit bén trong namespace khac. Vi du ching ta da st dung
kiéu dir liéu DateTime dugc chua trong namespace System. Kiéu Random cling dugc chtra
trong namespace System. Nhiéu kiéu dir liéu phuc vu cho thao tac nhap xuét cling duogc luu
trit trong mot namespace chirc trong namespace System 1a namespace System.IO. Nhiéu kiéu
dir liéu thuong dung dé lam viéc voi dir lieu XML thi duge dat bén trong namespace
System.XML. Chiing ta c6 thé tim hiéu cac namespace ndy trong cac tai liéu truc tuyén cta
Microsoft nhu MSDN Online chang han.

Tiéu chuian ECMA

Khong phai tat ca kiéu dir liéu bén trong namespace thi can thiét phai tuong thich véi tat
ca nhiing ngdn ngit khac. Hon thé nita, nhimg cong cu phat trién duoc tao boi nhimg cong ty
khac cho ngdn ngit C# c6 thé khong bao ham phai twong thich véi ma ngudn théng thuong.
Khi ngon nglt C# dugc hinh thanh. Microsoft xdc nhan dua ra mét $6 lugng 16n céc kiéu dit
lidu cho cting mot bang tiéu chuan cho C# dé chuan héa. Bang cach xac nhan nhing kiéu dix
liéu theo mot tiéu chuén, diéu nay xem nhu viéc md canh ctra cho nhiing nha phat trién khac
tao ra cac cong cu va trinh bién dich C# cing sir dung nhirg namespace va kiéu di liéu. Khi
d6 nhitng ma ngudn bén trong nhimg cong cu ciia Microsoft tuong thich véi bat ctr cong cu
cua cac cong ty khac.
Nhimng 16p dbi twong duge chuan hoa thi dugc dinh vi bén trong namespace System. Nhiing
namespace khéac chira nhitng 16p khong duoc chuan hoa. Néu mot 16p khong phai 1a mot phan
cua tiéu chuin, né sé khong dugc hd tro trong tat ca hé diéu hanh va moi truong thuc thi ma
chung dugc viét dé hd trg C#. Vi du, Microsoft thém vao mot vai namespace voi SDK cua n6
nhu Microsoft.VisualBasic, Microsoft.CSharp, Microsoft.Jscript va Microsoft.Win32. Nhiing
namespace nay khong phai 1a mot phan cua tiéu chuan ECMA. Do d6 chiing c6 thé khong co
gié tri trong tit ca moi trudng phat trién.
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Tim hiéu nhitng l6p Framework

Nhu chung ta di biét 1a c6 hang ngan nhirng 16p va nhirng kiéu dir liéu khac bén trong thu
vién co sd. Co thé s& ton vai cubn sach co kich thude nhu gido trinh nay dé ndi toan bo vé
chung. Trudc khi ching ta tim hiéu nhimng 16p co ban, ban ¢ thé xem tong quan tai liéu truc
tuyén dé biét thém céc 16p co co. Tat ca cic 16p va nhitng kiéu dir liéu khac duoc trinh bay
trong chuong nay diéu 1a mot phan cua tiéu chuan dugc xac nhan boi ECMA.
Y= Luu y: Khong nhitng chiing ta c¢6 thé sir dung nhiing kiéu dit liéu bén trong nhirng 16p thu
vién ma chung ta con c6 thé mé rong nhimg kiéu dir liéu nay.
Lop Timer
Chung ta bit du véi vi du dau tién 12.1. Vi du minh hoa nay hét sitrc don gian va dugc thiét
ké khong dugc tot.
Y Vidu 12.1: Hién thi thoi gian.

// Timer0O1.cs: Hién thi ngay va thdi gian
// nh&n Ctrl+C dé thoat

namespace Programming_CSharp

{
using System;
public class Tester
{
public static void Main()
{
while (true)
{
Console.WriteLine(™\n {0}”, DateTime.Now);
b
b
b
b

Két qua:
12/24/2001 3:21:20 PM

Nhu chiing ta c6 thé thay, két qua chuong trinh dugc thuc thi vao lac 3:21 vao ngay 24 thang
12. Danh sach nay thé hién mot dong hd xuét hién & dong 1énh, va chung dudng nhu 14 dugc
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cap nhat trong moi giay déng hd. That vay, no thong thuong dugc cap nhat nhiéu hon mot
lan, do d6 chung ta luu ¥ 1a gidy dong ho thay doi chi khi gia tri xuat hién that sy khac nhau.
Chuong trinh s& chay mai dén khi nao ta nhan thoat bang Ctrl + C.
Trong chuong trinh ta st dung kiéu dir liéu DateTime, ddy 1a mot cu trac duoc chira trong
namespace System bén trong thu vién co so. CAu tric nay c6 mét thudc tinh tinh 1a Now tra
vé thoi gian hién hanh. C6 nhiéu dit liéu thanh vién va nhiing phuong thirc dugc thém vio
trong cdu tric DateTime. Chiing ta c¢6 thé tim hiéu thém vé DateTime trong thu vién truc
tuyén vé cac 16p co s ciia NET Framework.
Céch tot nhat dé hién thi ngay gid trén man hinh 14 st dung Timer. Mot Timer cho phép mot
xtr 1y (hinh thirc cua mot delegate) dugc goi tai mot thoi gian xac dinh hay sau mdt chu ky
nao do tréi qua. Framework chira mét 16p Timer bén trong namespace System.Timers. Lop
nay dugc su dung trong vi du 12.2 theo sau:
Y Vidu 12.2: Sir dung Timer.

// Timer02.cs: hiéu thi ngay gid s dung Timer
// nh&n Ctrl+C hay ‘q’ va Enter dé thoat
namespace Programming_CSharp
{
using System;
using System.Timers;
public class Tester
{
public static void Main()
{
Timer myTimer = new Timer();
// khai bdo ham xur ly
myTimer.Elapsed += new ElapsedEventHandler( DisplayTimeEvent);
// khoang thdi gian delay
myTimer.Interval = 1000;
myTimer.Start();
// thuc hién vong |13p dé€ chd thoat
while ( Console.Read() !'='q’)

{
;// khong lam gi hét!
b
b
public static void DisplayTimeEvent( object source, ElapsedEventArgs t)
{
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Console.Write("\n{0}", DateTime.Now);
b

Két qua:
12/24/2001 3:45:20 PM

Két qua thuc hién ciing gidng nhu vi du trude. Tuy nhién, chuong trinh nay thyuc hién tot hon
nhiéu so v6i chuong trinh ban dau. Thay vi cap nhat khong ngimg ngay gid dugc hién thi,
chuong trinh nay chi cdp nhat sau khoang 1 gidy. Chung ta hdy xem k¥ cach ma Timer lam
viéc. Mot ddi tugng Timer méi dugc tao ra, thudc tinh Interval dugc thiét 1ap. Tiép theo
phuong thirc s& duoc thuc hién sau khoang thdi gian interval dugc gin véi Timer. Trong
truong hop nay la phuong thue DisplayTimeEvent s€ duoc thuc thi, phuong thuc dugc dinh
nghia ¢ bén dudi.

Khi Timer thuc hién phuong thirc Start thi né s€ bt dau tinh interval. Mot thudc tinh thanh
vién khac cta Timer 1a AutoReset ma chiing ta ciing can biét 1a: néu chung ta thay ddi gia tri
mac dinh cua n6 tir true sang false, thi sy kién Timer chi thuc hién duy nhéat mot 1an. Khi
AutoReset c6 gia tri true hay ta thiét 1ap gid tri true thi Timer s& kich hoat sy kién va thuc thi
phuong thirc méi mot thoi gian duge dua ra (interval).

Trong chuong trinh nay van chira mot vong lap thuc hién dén khi nao nguoi dung nhan ky tur
‘q’ va Enter. Néu khong chuong trinh thyc hién tiép tuc vong lap. Khong co gi thuc hién
trong vong ldp nay, néu mudn ching ta c6 thé thém vao trong vong lap nhimg xu 1y khac.
Chung ta ciing khong can thiét phai goi phuong thirc DisplayTimeEvent trong vong lap boi vi
no6 s€ dugc goi ty dong vao khoang thoi gian xac dinh interval.

Timer trong chuong trinh nay dung dé thé hién ngay gio' trén man hinh. Timer va nhiing sy
kién cua Timer cling co thé duoc st dung cho nhiéu chuong trinh khéc. Nhu ching ta c6 thé
tao Timer dé tat mot chuong trinh khac vao mot thoi diém dua ra. Chung ta ciing co thé tao
chuong trinh backup thuong xuyén dé sao chép nhimg dit liéu quan trong theo mot dinh ky
thoi gian nao d6. Hay chung ta ciing ¢6 thé tao mot chwong trinh ty dong log off mot ngudi sir
dung hay két thuc mot chuong trinh sau mot khoang thoi gian ma khong c6 bat cir hoat dong

nao xay ra. Noi chung 1a c6 rat nhiéu cach sir dung Timer nay, va 16p Timer nay rat hita ich.
Lop vé thu muc va hé thong

Doi khi ching ta can biét thong tin hé thdng cia miy ma chuong trinh dang thuc hién,

diéu nay khong kho khin gi, NET hd tro mot s6 16p co ban dé thuc hién viéc nay. Trong vi
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du minh hoa 12.3 bén dudi sé trinh bay cach ldy cic thong tin vé may tinh va moi truong cua
no6. Viée thyc hién nay thong qua sir dung 16p Environment, trong 16p nay chira mét sb dir
li¢u thanh vién tinh va ching ta s& thu vi vdi thong tin cua ching.
= Vidu 12.3: Sir dung I6p Environment.

// env01.cs: hién thi théng tin clta I16p Environment
namespace Programming_CSharp
{
using System;
class Tester
{
public static void Main()

{
// cac thudc tinh
Console_WriteLine(“**************************");
Console.WriteLine(*Command: {0}”, Environment.CommandLine);
Console.WriteLine(“Curr Dir: {0}", Environment.CurrentDirectory);
Console.WriteLine("Sys Dir: {0}"”, Environment.SystemDirectory);
Console.WriteLine(“Version: {03}"”, Environment.Version);
Console.WriteLine(“OS Version: {0}", Environment.OSVersion);
Console.WriteLine(“Machine: {0}”, Environment.MachineName);
Console.WriteLine(®*Memory: {0}”, Environment.WorkingSet);
// dung moét vai cac phuadng thirc
Console_WriteLine(“**************************");
string [] args = Environment.GetCommandLineArgs();
for(inti = 0; i < args.Length; i++)
{

Console.WriteLine(“Arg {0}: {1}", i, argsl[il);
b

CO”SOIe.WriteLine(“**************************");

string [] drivers = Environment.GetLogicalDrives();
for(inti = 0; i < drivers.Length; i++)
{

Console.WriteLine("Drive {0%}: {1}”, i, drivers[i]);
b

CO”SOIe.WriteLine(“**************************");

Console.WriteLine(“Path: {0}",
Environment.GetEnvironmentVariable(“Path"));
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ConSOIe.WriteLine(“**************************");

by

Két qua thiee hién véi may tinh cua tac gia (két qua sé khdc véi may tinh ciia ban:)
Kk ok ok ok K ok ok ok K ok ok ok K ok ok kK ok ok kK ok ok kK

Command: D:\Working\ConsoleApplicationl\bin\Debug\Env0l.exe

Curr Dir: D:\Working\ConsoleApplicationl\bin\Debug

Sys Dir: C:\WINDOWS\System32

Version: 1.0.3705.0

OS Version: Microsoft Windows NT 5.1.2600.0

Machine: MUN

Memory: 4575232

*hkkhkhkkhkhkhkhkkhkkhkhhkhkhkhkhkkhkhkhkkxhk*kkx*k

Arg 0: D:\Working\ConsoleApplicationl\bin\Debug\Env01l.exe

*hkkhkhkkhkhkhkhkkhkkhkhhkhkhkhkhkkhkhkhkkxhk*kkx*k

Drive O:

A
Drive 1: C:
D

= - -

Drive 2:
Drive 3: E:\

Kok ok Kk kK ok kK ok kK ok kK ok kK ok Kk Kk

Path:
C:\WINDOWS\system32;C: \WINDOWS; C: \WINDOWS\System32\Wbem; C: \WINDOWS; C: \WINDO

WS\COMMAND; C: \NC

*hkkhkhkkhkhkhkhkkhkkhkhhkhkhkhkhkkhkhkhkkxhk*kkx*k

Nhu ching ta thiy thi nhing thanh vién tinh cta 16p Environment cung cép cho ta nhiing
thong tin hé thong va méi truong. Pau tién 1a 1énh thyc hién dwoc dua ra chinh 14 chuong
trinh dang thyc thi tirc 1a chuong trinh Env01.exe, thudc tinh dugc dung dé lay 1a Command-
Line. Thu muc hién hanh chinh la thu muc chira chuong trinh thuc thi thong qua thudc tinh
CurrentDirectory. Tuong ty nhu vay cac thudc tinh h¢ théng nhu: thu muc hé théng, phién
ban OS, tén may tinh, bd nhd ciing dugc 1y ra.

Tiép theo 14 hai phuong thirc ciia 16p Environment tra vé mang chudi ky tu, bao gdm phuong
thirc lay d6i muc dong 1énh GetCommandLineArgs va phuong thirc nhan thong tin vé & dia
logic trong may tinh GetlLogicalDrives. Hai vong lip don gian 1a dé xuét gi4 tri timg thanh
phan trong méang ra.Cudi cing la phuong thitc GetEnvironmentVariable nhan bién moi
truong va nhiing gia tri ciia chung trong hé théng hién thoi.

342
Cac Lép Co S8 .NET



Ngon Ngii Lap Trinh C#

Lop Math

Tu dau t6i gi0 chung ta chi thuc hién cac phép toan co ban nhu cong, trir, nhan, chia, chia
du. Con rat nhidu cac phép toan manh hon va ciing thudng str dung ma chung chwa duge dé
cap t6i. C# cung cip mot tap hop cac phép toan toan hoc bén trong nhitng 16p co s. Ching
dugc chira bén trong cua namespace System.Math. Bang 12.1 sau li¢t ké nhiing ham toan
hoc.
Lép Math 13 16p sealed, do d6 chung ta khong thé xay dung mét 16p méi ma ké thira tir 16p
nay dugc. Thém vao do tat ca nhimg 16p va dit liéu thanh vién déu 13 tinh, do vy chung ta
khong thé tao mot déi twong ¢ kiéu Math. Thay vao d6 chung ta s& st dung nhitng thanh

vién va phuong thuc voi tén 16p.

Lop Math
Phwong thirc Mo ta
Abs Tra vé trj tuyét ddi cua mot sd
Ceiling Tra vé gia tri nho nhat hay bang gia tri dwa ra
Exp Tra vé gia tri e voi mil dua ra
Floor Tra vé gia tri 10n nhat hay bang gié tri dua ra

IEEERemainder Tra vé phan du cta phép chia hai hai sé thuc. Phép
chia nay theo tiéu chudn cta IEEE cho phép toan dau

cham dong nhi phan,

Log Tra vé gia tri logarit cua gia tri dua ra

Log10 Tra vé gia tri logarit co s6 10 ctia sé dua ra

Max Tra vé s6 16n trong hai s6

Min Tra vé s6 nho trong hai s6

Pow Tra vé két qua X’

Round Tra vé gia tri dugc 1am tron

Sign Tra vé gia tri diu cua mot s6. -1 néu sb6 am va 1 néu
s6 duong

Sqrt Tréa vé can bac hai cia mot sd

Acos Tra vé gia tri mot goc ma cosin bang véi gia tri dwa ra

Asin Tra vé gia tri mot goc ma sin bang vai gid tri dua ra

Atan Tra vé gia tri cia mot goc ma tang bang véi goc dua
ra

Atan2 Tra vé gia tri clia mot gbc ma tang bang véi tang cua

diém (x,y) dua ra

Cos Tra v€ gid tri cosin cua mot goc dua ra
Cosh Tra ve gia tri hyperbolic cosin ctuia goc dua ra
Sin Tra ve gid tri sin cua goc dua ra
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Sinh Tra vé gid tri hyperbolic cta goc dua ra
Tan Tra vé gia tri tang cua goc
Tanh Tra vé gia tri hyperbolic tang cua goc.

Hinh 12.1 : Phuong thirc cua Math.
Ngoai ra 16p Math nay ciing dua vao hai hang sb: PI va sd E, PI tra vé gia tri pi trong toan hoc
nhu 14 3.14159265358979323846 Gia tri E trd vé gia tri 2.7182818284590452354.
Hau hét cac ham toan hoc trong bang 12.1 trén d& hiéu va d& st dung. Vi du 12.4 sau minh
hoa viéc str dung mot s6 ham toan hoc nhu sau:
P Vidu12.4: Sir dung mot vai ham toan hoc.

using System;
namespace Programming_CSharp
{
public class Tester
{
public static void Main()
{
int val2;
char ch;
for(double ctr = 0.0; ctr <= 10; ctr += .2)
{
val2 = (int) System.Math.Round((10*System.Math.Sin(ctr)));
for( int ctr2 = -10; ctr2 <=10; ctr2++)
{
if (ctr2 == val2)
ch = 'x";
else
Ch = 1 l;
Console.Write("{03}", ch);
b

Console.WriteLine(" ");
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Vong lap dau tién thyc hién thong qua mot bién 1ap 1a mot gia tri double, mdi bude lip ting .
2. Gia tri Sin dugc 13y théng qua viée sir dung ham Math.Sin. Do gié tri Sin tir -1 dén 1 va dé
cho d& hién thi hon, gia tri nay dugc chuyén tir -10 dén 10. Dé chuyén thanh gi tri nay thi ta
nhén véi 10 rdi sau d6 thuc hién viée 1am tron béng cach dung ham Round cua Math.
Két qua ctia phép nhan va lam tron 1a mot gia tri tir -10 dén 10 duoc gan cho val2. Vong lap
for thir hai thuc hién viéc xuat mot ky tu ra man hinh.
Lop thao tac tdp tin

Kha ning dé viét thong tin vao trong mot tap tin hay doc théng tin tir trong mot tip tin c6
thé 1am cho chwong trinh cta chung ta ¢ nhiéu hiéu qua hon. Hon nita, c6 rat nhiéu l1an khi
chung ta mudn c6 kha ning 1am viéc véi nhitng tap tin hién hitu. Phan tiép sau ching ta s&
tim hiéu nhitng dac tinh co ban cua viéc thao tac trén tap tin. biéu nay s€ dugc theo sau boi
mot khai niém quan trong cta tap tin 13 ludng (stream).
Sao chép mot tap tin

Mot 16p tap tin ton tai bén trong 16p co s& goi 1a File, 16p nay dwoc dinh vi bén trong
namespace System.OI. Lop File chita mot sé cac phwong thic tinh duge sir dung dé thao tac
trén tap tin. That vy, tat ca cac phuong thirc bén trong 16p File diéu 1a tinh. Bang 12.2 liét ké
nhiing phuong thuc chinh cia 16p File.

Lép File
Phwong thirc Mo ta
AppendText N&i van ban vao trong mot tap tin
Copy Tao ra mot tap tin mai tr tap tin hién hiru
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Create Tao ra mot tap tin méi & mot vi tri xac dinh

CreateText Tao ra tap tin luu gitr text

Delete Xoa tap tin ¢ vi tri xac dinh. Tap tin phai hi¢n hiru
néu khong s& phat sinh ra ngoai 18.

Exists Kiém tra xem tap tin co thuc sy hién hitu ¢ vi tri ndo

do.

GetAttributes

GetCreationTime
GetLastAccessTime
GetLastWriteTime

Move

Open

OpenRead
OpenText
OpenWrite
SetAttributes
SetCreationTime

SetlLastAccessTime

SetLastWriteTime

Lay thong tin thudc tinh cua tap tin. Thong tin nay
bao gom: tap tin ¢ bi nén hay khong, tén thu muc, co
thudc tinh an, thudc tinh chi doc, tap tin hé théng...
Tra vé ngay gio tap tin dugc tao ra

Tra vé ngdy gio tap tin dugc truy cap lan cudi

Tra vé ngdy gio tap tin dugc viét 1an cudi

Cho phép tap tin duoc di chuyén vao vi tri méi va d6i
tén tap tin.

Mo mot tap tin tai vi tri dua ra. Bﬁng viéc mo tap tin
nay chiing ta co thé viét thong tin hay doc thong tin tir
no.

Mé mot tap tin hién hiru dé doc

Mé mot tap tin dé doc dang text

M6 mot tép tin xac dinh dé viét

Thiét 1ap thugc tinh cho tap tin

Thiét 1ap ngay gid tao tap tin

Thiét 13p lai ngdy gid ma tip tin duoc truy cap lan
cuoi

Thiét 1ap ngay gid ma tap tin duoc cap nhat lan cudi.

Bdng 12.2 : Mt s6 phwong thirc chinh thao tdc tdp tin.

Chuong trinh 12.5 sau minh hoa vi¢c sao chép mot tap tin.
Y Vidu 12.5: Sao chép mot tap tin.

// file : filecopy.cs: sao chép mot tap tin

// st dung tham s6 dong Iénh

namespace Programming_CSharp

{

using System;

using System.IO;

public class Tester

{

public static void Main()
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string[] CLA = Environment.GetCommandLineArgs();
if ( CLA.Length < 3)

{
Console.WriteLine(“"Format: {0} orig-file new-file”, CLA[0]);

else

string origfile = CLA[1];
string newfile = CLA[2];
Console.Write(“Copy...");
try
{
File.Copy(origfile, newfile);
b
catch (System.IO.FileNotFoundException)
{
Console.WriteLine(™\n{0} does not exist!”, origfile);
return;
b
catch (System.IO.IOException)
{
Console.WriteLine("\n{0} already exist!”, newfile);
return;
b
catch (Exception e)
{
Console.WriteLine(™\nAn exception was thrown trying to copy file”);
Console.WriteLine();
return;

by

Console.WriteLine("...Done");
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Chuong trinh thyc hién béng cach sau khi bién dich ra tép tin filecopy.exe ta goi thuc hi¢n tap
tin nay véi tham sé dong 1énh nhu sau:

filecopy.exe filecopy.cs filecopy.bak
Tap tin filecopy.cs da hién hitu va tap tin filecopy.bak thi chua hién hiru cho dén khi 1énh nay
thuc thi. Sao khi thyc thi xong chuwong trinh tép tin filecopy.bak duoc tao ra. Néu chung ta
thuc hién chuong trinh 1an thir hai ciing v6i cac tham sb nhu véy, thi ching ta s& nhan duoc
két qua xuat nhu sau:
Copy...
filecopy.bak already exists!
Néu chiing ta thuc hién chuong trinh ma khong c6 bat cir tham sd nao, hay chi co mot tham
36, chung ta s€ nhan dugc Kkét qua nhu sau :
Format d:\working\filecopy\filecopy.exe orig-file new-file
Cubi cung, diéu té nhat xay ra I chung ta thuc hién sao chép nhung tap tin ngudn khong ton
tai:
Copy...
filecopy.cs does not exist!
Nhu ching ta ta thiy tat ca cac két qua c6 thé c6 cua chuong trinh minh hoa 12.5 trén.
Chuong trinh thyc hién viéc sao chép mot tép tin va nd kiém tra tit ca céc tinh huéng 6 thé
c6 va thuc hién viée xir 1y cic ngoai 16. Diéu nay cho thiy chuong trinh vira dép tng duoc
mat logic cta lap trinh vira dap ung dugc viée xur 1y cac ngoai 1€.
Nhu chiing ta biét trong 1énh sau:

string[] CLA = Environment.GetCommandLineArgs();
thuc hién viéc 1y cac tham sé dong 1énh duogc cdp cho chuong trinh. Lép Environment nay
chung ta da tim hiéu va da sir dung trong phan trudc.
Lénh sau kiém tra xem chuong trinh c6 nhan duoc it hon gia tri tham sé dong 1énh hay
khong.

if ( CLA.Length < 3)

{

Console.WriteLine(“Format: {0} orig-file new-file”, CLA[0]);

be
Néu gia tri nay nho hon 3, ngudi sir dung da khong cung cap du thong tin. Nén nhé rang, s
dung phuong thirc GetCommandLineArgs, thi gia tri dau tién ma chung ta nhan dugc 1a tén
ctia chwong trinh. Phan con lai 1 cic tham s dong 1énh dugc theo sau. Didu nay co nghia
rang chiing ta can thiét 3 gia tri: tén chuong trinh, tén tap tin ngudn, tén tap tin méi. Néu
chung ta nhap vao khong dii 3 tham s6 dong 1énh, thi chuong trinh s& xuét ra théng bao vai
tén cua chuong trinh thyc hién dugc doc bdi GetCommandLineArgs.
Néu cung cap diy du cac tham sd, viée xir 1y sao chép s& dugc thuc hién. Dé dé& theo ddi thi
chuong trinh xuét ra thong bao viéc sao chép file:

349
Cac Lép Co S8 .NET



Ngon Ngii Lap Trinh C#

Console.WriteLine("...Done");
Mic dung viéc sao chép tap tin khong co gi phirc tap, nhung chung ta luu ¥ rang trong
chuong trinh trén chiing ta c6 thém vao cac doan xur 1y ngoai 1¢. Viéc goi ham Copy cua File
duoc bao boc trong khdi try, va sau d6 12 ba thé hién cta Catch theo sau. Béi vi ¢6 rit nhiéu
thir co thé gay ra 16i do cac hoat dong trén tap tin, d& nghi rang ching ta nén dam bao cho
chuong trinh cta chung ta thuc hién viée bét giir va xtr 1y cac ngoai 16 twong mg.
Hau hét nhimng phuong thic File ¢6 nhiing ngoai 1& da dugc dinh nghia cho mot sé cac 15
quan trong co thé xudt hién. Khi chung ta tra ctru tai li€u truc tuyén cho mdt 16p. Chung ta s€
tim thdy bat ctr nhimng ngoai 1¢ ndo duoc dinh nghia cho phuong thirc dua ra. Mot cach thuc
hanh 1ap trinh tdt 1a thém vao cac doan xur 1y ngoai 1€ voi bét cur ngoai 1€ nao co thé xuét hién.
Trong chuong trinh ngoai 1¢ dau tién duogc xtr 1y cho vi¢c goi ham Copy() 1a:

catch (System.IO.FileNotFoundException)

{

Console.WriteLine("\n{0} does not exist!”, origfile);
return;

b
Ngoai 1 nay duoc phat sinh khi mot tép tin ma chung ta cd sao chép khong tim thiy, ngoai 18
nay dugc dit tén 1a FileNotFoundException.
Ngoai 1¢ tiép theo duoc bt la IOException. Ngoai 1€ nay dugc phat sinh tir mot ) ngoai 1€
khac. Bao gém mot thu muc khong tim théy (DirectoryNotFoundException), két thic cua tap
tin khong duoc tim théy (EndOfStreamException), c6 1i doc tap tin (FileLoadException),
hay 1 16i tap tin khong dugc tim thdy, nhung ngoai 1¢ nay s& duoc bét trong xir 1y ngoai 18
bén trén. Ngoai 18 nay ciing dugc phat sinh khi tap tin ma chung ta can tao méi d ton tai.
Cubi cung, chung ta s& bét giit nhitng ngoai 1¢ khong mong doi con lai bang sir dung ngoai 18
chung hay ngoai 1¢ tong quat. Bdi vi chung ta khong biét nguyén nhéan cua viéc xay ra ngoai
18, & day chi co thé hién thi thong diép cta chinh ban than ngoai 1¢ phat sinh.
™ Ghi chii: Nén st dung xtr 1y ngoai 1¢ khi thao tac trén tap tin. Phong cach lap trinh tbt 1a
khong nén nghi rang nguoi st dung s& cung cip cho chuong trinh moi thir ma chwong trinh
can nhét 13 khi sir dung tham sé dong l1énh.
Ldy thong tin vé tap tin

Ngoai 16p File dugc cung cép tir thu vién co sé, mot 16p khac cling thudng xuyén duogc sir
dung thé 1am viéc voi tap tin 1a 16p FileInfo. Chuong trinh 12.6 minh hoa viéc sir dung 16p
nay. Trong chuong trinh nay s& 14y mot tén tip tin va hién thi kich thuéc va nhitng ngay quan
trong lién quan dén viéc tao, bd sung tap tin.
= Vidu 12.6: Sir dung 16p Filelnfo.
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// Filsize.cs
namespace Programming_CSharp
{
using System;
using System.IO;
public class Tester
{
public static void Main()
{
string[] CLA = Environment.GetCommandLineArgs();
FileInfo  fiExe = new FileInfo( CLA[O] );
if ( CLA.Length < 2)

{
Console.WriteLine(“"Format: {0} filename”, fiExe.Name);
b
else
{
try
{

FileInfo fiFile = new FileInfo( CLA[1]);
if (fiFile.Exists)

{ COﬂSOIe.WriteLine(“******************************”);
Console.WriteLine("{0} {1}" fiFile.Name, fiFile.Length);
COﬂSOIe.WriteLine(“******************************”);
Console.WriteLine(“Last access: {0}”,fiFile.LastAccessTime);
Console.WriteLine(“Last write: {03}”, fiFile.LastWriteTime);
Console.WriteLine("Creation: {03}", fiFile.CreationTime);
COﬂSOIe.WriteLine(“******************************”);

b

else

{

Console.WriteLine("{0} doesn't exist!”, fiFile.Name);

b

b
catch (System.IO.FileNotFoundException)
{
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Console.WriteLine(™\n{0} does not exists!”, CLA[1]);
return;
b
catch (Exception e)
{
Console.WriteLine(™\n An exception was thrown trying to copy file”);
Console.WriteLine();
return;
}// end catch
}// end else
}// end Main
}// end class

}// end namespace

Ket qua:
)Akkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkh*k
filesize.cs 1360
)Akkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkh*k
Last access: 12/5/2002 12:00:00 AM
Last write: 12/5/2002 5:50:50 PM
Creation: 12/5/2002 5:53:31 PM

khkkhkkhkhkhkhkkhkkhkrhkhkhkhhkkhkhrhkhkhkhkhkkxkk*kx*k

Mot d6i tugng FileInfo dugc tao ra va gén vé1 mot tap tin tuong Ung:

FileInfo fiIlnfo = new FileInfo( CLA[1]);
Tham sb cua bd khoi dung 16p FileInfo x4c dinh tén cua tap tin ma n6 s€ chira nhan thong tin,
trong truong hop nay né sé ldy tham sb thi hai cta tham sé dong 1énh 1am tap tin ma no s&
thyc hién. Néu ngudi ding khong nhap tén tap tin thi chuong trinh s& in ra tén ctia chuong
trinh.
Lam viéc voi tap tin div liéu

Phan trudc ching ta da thyc hién coéng viée nhu 1y thong tin cta tap tin va sao chép tip
tin sang mot tap tin mdi. Viée thuc hién quan trong cua tap tin 1a doc va viét nhiing thong tin
tir tap tin. Trong phan ndy chung ta s& tim hiéu vé ludng nhap xuit va cach tao méi mot tap
tin dé ghi hay mé mot tép tin da ton tai dé doc thong tin.
Luong nhdp xudt

Thuat ngit tap tin thi n6i chung 1a lién quan dén nhimg thong tin luu trir bén trong & dia
hodc trong b nhd. Khi lam viéc véi tap tin, chung ta bao ham véi viéc sit dung mét luéng.
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Nhiéu nguoi nham 1an vé sy khac nhau giita tap tin va ludng. Mot ludng don gian 1a ludng
ctia thong tin, chira thong tin s& dugc chuyén qua, con tap tin thi dé luu trir thong tin.
Mot luéng dugc st dung dé gdi va nhan thong tin tr bd nhd, tr mang, web, tor mot
chudi,... Mot luéng con dugce st dung dé di vao va ra voi mot tap tin dir liu.
Thur tw cua viéc doc mot tap tin
Khi doc hay viét mot tap tin, can thiét phai theo mot trinh tu xac dinh. Pau tién 1a phai
thuc hién cong viéc mé tap tin. Néu nhu tao méi tap tin, thi viéc mdé tap tin cung luc véi viée
tao ra tap tin d6. Khi mdt tap tin da mo, can thiét phai tao cho né mot luéng dé dat thong tin
vao trong mot tap tin hay 13 1dy thong tin ra tir tap tin. Khi tao mot ludng, can thiét phai chi ra
thong tin truc tiép s& duoc di qua ludng. Sau khi tao mot ludng gan véi mot tap tin, thi lac nay
ching ta c6 thé thuc hién viéc doc ghi cac dir li€u trén tap tin. Khi thuc hi¢n vi¢c doc thong
tin tr mot tap tin, chung ta can thiét phai kiém tra xem con tré tap tin dd chi t&i cudi tap tin
chua, tirc 13 chiing ta da doc dén cudi tap tin hay chua. Khi hoan thanh viéc doc ghi thong tin
trén tap tin thi tap tin can phai duoc dong lai.
Tém lai cac bude co ban dé lam viée véi mot tdo tin 1a:
e Budc 1: Mo hay tao mai tap tin
e Budc 2: Thiét 1ap mot ludng ghi hay doc tir tap tin
e Budc 3: Doc hay ghi dir li¢u 1én tap tin
e Budc 4: Dong lap tin lai
Cac phwong thirc cho viéc tao va mo tdp tin
C6 nhiéu kiéu ludng khac nhau. Chiing ta s& sir dung nhimng ludng khic nhau va nhimg
phuong thirc khac nhau phu thudc vao kiéu dir liéu bén trong cua tap tin. Trong phan nay,
viéc doc/ghi s& dugc thuc hi¢n trén tdp tin van ban. Trong phﬁn ké tiép chung ta hoc cach doc
va viét thong tin trén tap tin nhi phan. Thong tin nhi phan bao ham kha ning manh luu trir gia
tri s6 va bit ctr kiéu dit liéu nao khac.
Pé md mot tap tin trén dia cho viéc doc va viét tap tin van ban, ching ta can phai st dung
c4 hai 16p File va FileInfo. Mot vai phuong thirc ¢6 thé sir dung trong nhitng 16p nay. Cac
phuong thirc nay bao gom:

AppendText Mo mot tap tin dé va tap tin nay co thé dugc thém van ban vao trong no.

Tao ludng StreamWriter sir dung dé thém vao trong vin ban.

Create Tao mdi mot tap tin

CreateText Tao va m¢ mot tap tin van ban. Tao ra mot luéng StreamWriter.
Open Mo mot tap tin dé dQc/Viét. Mé mot FileStream

OpenRead Mo mot tap tin dé doc

OpenText Mo mot tap tin van ban dé doc. Tao ra StreamReader dé sir dung.
OpenWrite Mo mot tap tin cho viéc doc va ghi.
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Lam thé ndo dé chung ta c6 thé biét dwoc khi ndo sir dung 16p File chinh xac hon 1a st dung
16p FileInfo néu ching cing chita nhitng phwong thirc twrong tu véi nhau. That ra hai 16p nay
c6 nhiéu sy khac biét. Lop File chira tt ca cac phuong thirc tinh, thém vao do 16p File tu dong
kiém tra permission trén mot tap tin. Trong khi d6 néu mudn dung 16p FileInfo thi phai tao
thé hién cua 16p nay. Néu mudn mo mot tap tin chi mdt lan thi tdt nhit 1a sir dung 16p File,
con néu ching ta t6 chire viée sir dung tap tin nhiéu lan bén trong chuong trinh, t6t nhat 1a ta
ding 16p FileInfo. Hodc néu khong chéic chan cach sir dung thi ching ta c6 thé sir dung 16p
FileInfo.
Viét vao mét tdp tin vin bdn

Céch tot nhat dé ndm viing cach thirc 1am viée voi tap tin 13 chung ta sé bat tay vao tim
hiéu chuong trinh. Trong phén nay chung ta s€ tim hiéu mét vi du minh hoa viéc tao ra mét
tap tin van ban rdi sau d6 viét lai théng tin vao né.
B Vidu 12.7: Viét dit lidu vio tdp tin van ban.

//writing.cs:: viét vao mot tap tin van ban
namespace Programming_CSharp
{

using System;

using System.IO;

public class Tester

{

public static void Main(String[] args)

{
if (args.Length < 1)
{

Console.WriteLine(“Phai nhap ten tap tin.”);

¥
else
{

StreamWriter myFile = File.CreateText( args[0]);
myFile.WriteLine(*Khong co viec gi kho");
myFile.WriteLine(™Chi so long khong ben”);
myFile.WriteLine(*Dao nui va lap bien”);
myFile.WriteLine("Quyet chi at lam nen”);

for(int i=0; i < 10; i++)

{

354
Cac Lép Co S8 .NET



Ngon Ngii Lap Trinh C#
myFile.Write(™"{0} ”,i);

b
myFile.Close();

Khi chay chuong trinh trén chiing ta phai cung cip tén cia tap tin duoc tao mdi, néu khong
cung cép thi chuong trinh s& khong thuc hién viéc tao tap tin. Gia sir ching ta co cung cip
mot tham sb dong Iénh cho chuong trinh thi mdt tip tin van ban méi duge tao ra cd ndi dung
nhu sau:

Khong co viec gi kho

Chi so long khong ben

Dao nui va lap bien

Quyet chi at lam nen

01234567829

Trong chuong trinh trén khong thyc hién viéc xir 1y ngoai I¢. Diéu nay dan dén chuong trinh
c6 thé phat sinh ra nhiing ngoai 1é va nhimng ngoai 1¢ nay khong dugc xir ly. Day 1a cach lap
trinh khong tbt, nén yéu cau nguoi doc nén thém cac xu Iy ngoai 1€ vao chuong trinh trén,
ngoai I¢ nay cling twong tu nhu ngoai I¢ trong vi du trudc.

Nhu chiing ta thiy ham Main ¢6 tham s6 va tham s6 nay s& dugc nhan théng qua dong 1énh,
trong céc vi du trudc, chuong trinh nhan tham sé dong 1énh thong qua 16p Environment, con
& déy ta khai bao tham s dong Iénh tryc tiép cho chuong trinh. Dong 1énh dau tién ctia ham
Main() 14 kiém tra s6 tham sd nhdp vao, néu khong c6 tham sd nao chuong trinh s& xuat ra
thong bao 1a khong co tén tap tin va két thiic chuong trinh.

Trong trudng hop cung cip tham sé day du chuong trinh s& thuc hién viée tao méi tép tin.
Phuong thirc CreateText cta 16p File duoc goi dé tao ra mot ddi twong StreamWriter méi goi
12 myFile. Tham s6 duoc truyén cho ham 14 tén cua tap tin s& dugc tao. Két qua cudi cung cua
dong lénh nay Ia tao ra mdét tap tin van ban mdi. Dir liéu s4 dugc dua vao tap tin thong qua
StreamWriter v6i thé caa nd 1a myFile.

Y™ Ghi chii: Néu mot tap tin hién hitu voi cing tén nhu tap tin ma ching ta tao ra thi tap tin
cili s& duge viét chéng, tue 1a dir liéu bén trong tap tin cii s€ bi x6a mét.

Hinh sau minh hoa viéc thyc hién tao tap tin va dua dir li¢u vao
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Data to
be written

Disk file

arg[0]

myFile - StreamWriter

Hinh 12.3 : M6 ta thuc hién tao tap tin va dua dir liéu vao

Khi mot luéng duoc thiét 1ap va chi dén mot tap tin, chung ta c6 thé viét vao trong luéng va
n6 s& duoc viét vao tap tin:
myFile.WriteLine(*Khong co viec gi kho");
Dong 1énh trén viét mot chudi vao trong tap tin, viéc viét nay gidng nhu 13 viét ra man hinh
console. Nhung & day 1a duogc viét ra thiét bi khéc, tirc 1a ra tap tin. Sau khi thuc hién toan bo
cong viéc, can thiét phai dong ludng lai bang cach goi phuong thirc Close.
Doc tdp tin van bdn

Poc dir liéu tur tap tin van ban cling tuong tu nhu viéc viét thong tin vao noé. Vi du minh
hoa tiép sau day thuc hién viéc doc tap tin ma ching ta da tao ra tr chuong trinh minh hoa
12.7 trude. Pay la chuong trinh doc tap tin van ban.
1 Vidu 12.8: Poc mét tdp tin van ban.

using System;
using System.IO;
namespace Programming_CSharp

{

public class Tester

public static void Main(string[] args)

{
if ( args.Length < 1)

{

Console.WriteLine(“Phai nhap ten tap tin”);

b

else

{
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string buffer;

StreamReader myFile = File.OpenText( args[0]);
while ( (buffer = myFile.ReadLine()) !=null)

{

Console.WriteLine(buffer);

b
myFile.Close();

Néu chung ta nhap diing tén cta tap tin vira tao trong vi du trude thi két qua chuong trinh

thuc hién nhu sau:

E Két qua:

Khong co viec gi kho
Chi so long khong ben
Dao nui va lap bien
Quyet chi at lam nen

o 1 2 3 4 5 6 7 8 9

Néu chuong trinh duoc cung cip day di tén tap tin thi no s& bat dau thuc hién viée doc thong
tin. Pau tién 1a khai bdo mot chudi ding 1am chd luu thong tin doc tir tp tin ra. Dé mé tap tin
van ban thi phuong thitc OpenText dugc goi. Phuwong thirc nay dwoc truyén vio tén cia tap
tin van ban can mé. Mot lan nira mot luéng tén myFile duoc tao ra gén véi tap tin da cho,
luéng nay co kiéu 12 StreamReader. Phuong thiic ReadLine() cia myFile thuc hién vi¢c doc
timg dong trong tap tin va sau d6 dugc xudt ra man hinh console. Viéc doc nay két hop voi
viéc kiém tra 1a da doc dén cudi tap tin chua, néu doc dén cudi tap tin, tirc 1a ham ReadLine()
tra vé chudi rong, liic nay chuong trinh s& két thuc viéc doc. Cubi cing ham Close duogc goi
dé dong tap tin lai, va chuong trinh chdm durt.

Trong chuong trinh nay ciing khong xir 1y ngoai 1¢, néu tap tin khong ton tai chwong trinh s&
phat sinh ra ngoai 1& va ngoai 18 nay khong duoc xir 1y. Dé nghi ngudi doc nén dua vao cac

doan xur Iy ngoai 1€ twong tu nhu vi du 12.6
Viét théng tin nhi phan vao tp tin
Néu chiing ta sir dung mot tap tin vin ban, thi khi ching ta luu dit liéu kiéu s thi phai

thue hién viéc chuyén ddi sang dang chudi ky tu dé luu vao trong tap tin van ban va khi 13y ra
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ta cling lay dwoc gia tri chudi ky tw do d6 ta phai chuyén sang dang s6. Doi khi ching ta
mudn cé cach thire nao d6 tot hon dé luu truc tiép gia tri vao trong tap tin va sau d6 doc truc
tiép gia tri ra tir tap tin. Vi du khi viét mot s6 luong 16n céc sd integer vao trong tap tin nhu la
nhitng s6 nguyén, thi khi d6 ta c6 thé doc cac gia tri nay ra nhu 1a s integer. Trudng hop néu
chung dugc viét vao tap tin v&i dang van ban, thi khi doc ra ta phai doc ra van ban va phai
chuyén mdi gia tri tir mot chudi dén cac sb integer. TSt hon viée phai thuc hién thém cac
budc chuyén ddi, ta co thé gén mot kiéu luéng nhi phan BinaryStream vao trong mdt tap tin,
rdi sau d6 doc va ghi théng tin nhi phan tir ludng nay.
Tiép theo ta s& xem mot vi du minh hoa viée doc viét dit liéu nhi phan vao mot tap tin. Mac
du trong chuong trinh nay thyc hién viéc viét 100 gia tri integer vao trong mdt tip tin nhung
c6 thé d& dang viét bat ctr kiéu dir liéu nao khac.
Y Ghi chit: Thong tin nhi phan 14 thong tin da duoc dinh dang kiéu luu trir dir lidu.
Y Vidu 12.9: Viét vio mét tdp tin nhi phan.

//binarywriter.cs
using System;
using System.IO;
namespace Programming_CSharp
{
public class Tester
{
public static void Main(string[] args)
{
if (args.Length < 1)
{
Console.WriteLine("Phai nhap ten tap tin!”);
b
else
{
FileStream myFile = new FileStream( args[0], FileMode.CreateNew);
BinaryWriter bwFile = new BinaryWriter(myFile);
for (inti=0; i < 100; i++)
{
bwrFile.Write(i);
b
bwFile.Close();
myFile.Close();
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Ciing tuong tu nhu cac vi du trén thi tén tap tin dugc dwa vao tham sb dong 1énh. Néu chuong
trinh dugc nhdp céc tham ) dé‘ly da, chuong trinh s€ thuc hién viéc viét thong tin nhi phan
vao trong tap tin, va khong co output ra man hinh console. Néu chiing ta mé tap tin va xem
thi chi théy cac ky ty mé rong duoc thé hién, s& khong théy nhitng s6 doc duoc.
Trong chuong trinh nay cting chua thyc hién viéc xur 1y cac ngoai €. Néu thuc hién viéc viét
thong tin vao mot tap tin da hién hitu, thi mdt ngoai 1€ s€ dugc phat sinh khi thuc hién Iénh:
FileStream myFile = new FileStream( args[0], FileMode.CreateNew);
Trong chuong trinh 12.9 nay thuc hi¢n viéc tao va m¢ tap tin khac voi viéc mé tdp tin van
ban. Lénh trén tao mot ddi tuong FileStream goi 1a myFile. Ludng nay duoc gan véi tap tin
thong qua bd khoi dung. Tham sé dau tién ciia bo khoi dung 1a tén cta tép tin ma ching ta
tao (args[0]), tham s6 thir hai 1a mode ma chung ta m¢. Tham ) nay la gia tri kiéu liét ké
FileMode, trong chuong trinh thi do chung ta thuc hién viéc tao méi dé ghi nén sir dung gia
trj FileMode.CreateNew. Bang 12.3 sau liét k& nhitng mode gi4 tri khac trong kiéu liét ké
FileMode.

Gia tri Dinh nghia
Append Mo mot tap tin hién hiru hodc tao mot tap tin moi
Create Tao mot tap tin maoi. Néu mot tap tin da hién hiru, n6 s€

bi x6a va mdt tap tin mdi s€ dugc tao ra voi cung tén.
CreateNew Tao mot tap tin mai. Néu mot tap tin da tdn tai thi mot

ngoai 1¢ s€ duogc phat sinh.

Open Mo tap tin hién hiru.
OpenOrCreate Mo tap tin hay tao tap tin méi néu tap tin chua ton tai
Truncate Mo mot tap tin hién hiru va x6a ndi dung cia no.

Bang 12.4: Gia tri cua FileMode.

Sau khi tao ra FileStream, ching ta can thiét phai thiét lap dé nod 1am viéc voi dix liéu nhi
phan. Dong 1énh tiép theo:

BinaryWriter bwFile = new BinaryWriter(myfFile);
Dong nay thiét 1ap mot kiéu viét dir lidu nhi phan vao trong ludng bang cach khai bao kiéu
BinaryWrite. D6i tuong thé hién cta BinaryWrite 1a bwFile dugc tao ra. myFile duoc truyén
vao bd khoi dung BinaryWrite, n6 sé gén bwFile v&1 myFile.

for (inti=0; i < 100; i++)

{

bwFile.Write(i);
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Vong lap nay thyc hién viéc viét truc tiép gia tri integer vao trong BinaryWrite bwFile bang
cach str dung phuong thirc Write. Dit liéu dwoc viét co thé 1a kiéu dir liéu dic biét khac.
Trong chuong trinh nay thi sir dung gié tri integer. Khi thuc hién xong cac cong viée viét vao
tap tin, chung ta can thiét phai dong luéng ma ching ta da mo.
Doc thong tin nhi phdn tir tdp tin

Trong phan trudc ching ta dd thuc hién viéc viét thong tin nhi phan vao trong tap tin, va
bay gid chiing ta mong mudn dugc doc cc thong tin di ghi vao trong tap tin. Viéc doc thong
tin ciing khd don gian nhu 1a viéc viét vao. Chuong trinh 12.10 sau minh hoa cho cong viéc
nay.
B Vidu 12.10: Poc thong tin nhj phan.

// BinaryRead.cs: Doc thong tin tu file nhi phan
namespace Programming_CSharp
{

using System;

using System.IO;

public class Tester

{
public static void Main( String[] args)

{
if ( args.Length < 1)
{

Console.WriteLine(“Phai nhap ten tap tin”);

else

FileStream myFile = new FileStream( args[0], FileMode.Open);
BinaryReader brFile = new BinaryReader(myFile);

// doc dir liéu

Console.WriteLine("Dang doc tap tin....");

while (brFile.PeekChar() !'= -1)

{
Console.Write("<{0}>", brFile.ReadInt32());

b

Console.WriteLine("....Doc xong”);
brFile.Close();
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myFile.Close();

b
b
b
b
E Két qua:

Dang doc tap tin....

<0> <1> <2> <3> <4> <5> <6> <7> <8> <9> <10> <11> <12> <13> <14> <15> <16>
<17>

<18> <19> <20> <21> <22> <23> <24> <25> <26> <27> <28> <29> <30> <31> <32>
<33>

<34> <35> <36> <37> <38> <39> <40> <41> <42> <43> <44> <45> <46> <47> <48>
<49>

<50> <51> <52> <53> <54> <55> <56> <57> <58> <59> <60> <61> <62> <63> <64>
<65>

<66> <67> <68> <69> <T70> <71> <72> <73> <74> <75> <76> <77> <78> <79> <80>
<81>

<82> <83> <84> <85> <86> <87> <88> <89> <90> <91> <92> <93> <94> <95> <96>
<97>

<98> <99> ....Doc xong!

V6i tng dung nay, chung ta c6 thé doc dit liéu ma chung ta da viét trong vi du trudc. Trong vi
du nay chung ta tao ra lué)ng FileStream. Luc nay, mode thao tac cia tép tin dugc str dung la
mode FileMode.Open. Sau d6 chiing ta thuc hién viéc gin ludng ndy véi ludng BinaryReader
trong dong tiép sau, ludng nay sé& gitip cho chiing ta doc thong tin nhi phan:

FileStream myFile = new FileStream( args[0], FileMode.Open);

BinaryReader brFile = new BinaryReader(myFile);
Sau khi tao ra ludng gitip cho viéc doc thong tin nhi phan tir tap tin, chuong trinh bét dau doc
thong qua vong lap:

while (brFile.PeekChar() !'= -1)

{

Console.Write(<{0}>", brFile.ReadInt32());

b
O day c6 mot vai sy khac nho, phuong thirc PeekChar cia 16p BinaryReader dugc sir dung.
Phuong thirc nay sé& lay ky tu ké tiép trong ludng. Néu ky tu ké tiép 1a cudi tap tin thi gia tri -1
dugc tra vé. Nguoc lai, thi ky tu ké tiép duoc tra vé Khi ky tu ké tiép khong phai ky tu cudi
tap tin thi 1énh bén trong vong ldp s€ doc mat ) integer tur ddi tuong BinaryStream brFile.
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Phuong thirc duoc str dung dé doc mot s6 nguyén 1a ReadInt32, ching ta sir dung kiéu tén
ctia Framework t&t hon 13 kiéu do C# dua ra. Nén nhé rang, tat ca nhing 16p tir Framework
diéu dugc goi boi ngdn ngit C# va ching khong phai 14 mot bo phan cia ngdn ngit CH.
Nhing 16p nay con duge st dung tét boi nhitng ngon ngir khac C#.

Ngoai ra 16p BinaryReader con ¢ nhitng phuong thirc khac dé thyuc hién viéc doc cac kiéu dir
liéu khac nhau. Nhitng phuong thire doc nay dugc str dung cung voi cach ma ReadInt32 dugc
st dung trong chuong trinh. Bang 12.4 sau liét ké mot s6 phuong thie ding dé doc cac kiéu

dir lidu.
Phuong thire Y nghia
Read Doc nhitng ky tur va chuyén vi tri doc sang vj tri tiép theo.

ReadBoolean

Phuong thirc nay duoc nap chdng gdm 3 phuong thc.
Poc mot gia tri boolean tir ludng hién thoi va chuyén vi tri doc

sang mot byte.

ReadByte Poc byte ké tiép tir ludng hién thoi va chuyén vi tri doc sang 1
byte.

ReadBytes Poc n byte tir ludng hién thdi sang mot mang byte va chuyén vi
tri doc sang n byte.

ReadChar Poc vi tri ké tiép trong ludng hién hanh va chuyén vi tri doc cia
ludng theo sau str dung ma hoa va ky tu xac dinh dugc doc tir
ludng.

ReadChars Poc n ky tu tir ludong hién hanh vao mot mang n ky tu. Va

chuyén vi tri doc ctia ludng theo sau sir dung ma héa va ky tu
xéac dinh duoc doc tir ludng.

ReadDecimal

Doc gia tri decimal va chuyén vi tri doc sang 16 byte.

ReadDouble Doc gia tri thuc 8 byte va chuyén vi tri doc sang 8 byte.

ReadInt16 Doc gi4 tri 2 byte integer c¢6 dau va chuyén vi tri doc sang 2
byte.

ReadInt32 Doc gi4 tri 4 byte integer c¢6 dau va chuyén vi tri doc sang 4
byte.

ReadInt64 Doc gia tri 8 byte integer ¢ dau va chuyén vi tri doc sang 8 byte

ReadSByte DPoc mét signed byte tir ludng va chuyén vi tri doc sang 1 byte.

ReadSingle Doc gié tri thuc 4 byte tir ludng va chuyén vi tri doc sang 4 byte.

ReadString Poc mot chudi tir ludng. Chudi duge ¢b dinh chiéu dai trudc.
Va dugc ma héa mdi 1an nhu 1a s6 nguyén 7 bit.

ReadUInt16 Poc gia tri 2-byte unsigned integer tir ludng. Str dung ma hoa
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thir ty nhé & cudi (little endian encoding). Va chuyén vi tri hién

hanh sang 2 byte.
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ReadUInt64 Doc 8-byte unsigned integer tir luéng hién hanh va chuyén sang
8 byte.
Bang 12.4: Cac phuwong thirc doc cua BinaryReader.
Cau hoi va tra loi
Cdu hoi I: Cac ngdn ngit duoc hd trg bai NET phai tuan thu theo quy tic nio khong?
Tra loi 1: Nhu da trinh bay bén trén, cac ngon ngit .NET phai tuan thu theo quy dinh chung
dé co thé hoat dong trén nén ciia .NET. Nhitng quy dinh ndy dwoc goi la Common Language
Specification (CLS). CLS dwa ra nhitng kiéu dir liéu chung va cdc tdp ludt dé thao tdc trén
kiéu di liéu nay, CLS cho phép tao ra mét méi truong thuc thi chung ma khéng can quan
tam dén tirng ngon ngiv dwoc sir dung. Loi ich cia CLS la md nguon dwoc viét thong nhat dé
quan 1y, ma nguon dwgc viét trong ngoén ngit ndy cé thé dwoc sir dung béi mét ngén ngir
khac.
Cdu hoi 2: Néu mubn tim hiéu vé cac 16p duoc cung cip boi NET mot cach chi tiét thi phai
tim ¢ dau?
Tra loi 2: Dé tim hiéu chi tiét cdc I6p cia .NET thi ching ta cé thé tim trong thie vién triec
tuyén ciia Microsoft c¢é tén la MSDN Online, thie vién ndy chiva tat cd cac théng tin lién quan
dén .NET Framework ma nguwoi hoc can quan tam. Thi vién ndy thuong xuyén dwoc cdp
nhdt va chira nhitng théng tin méi nhdt vé cdc phién ban cia .NET.
Cau hoi théem
Cdu hoi 1: Pé truy xudt thoi gian cia dong hé hé théng chiing ta phdi ding 16p nao?
Cdu hoi 2: Théng tin vé mdy tinh c6 thé dwoc truy xudt thong qua I6p ndo?
Cdu hoi 3: Tham sé dong lénh la gi? Lam thé nao dé ldy dwoc tham sé dong 1énh?
Cdu héi 4: Lép thao tac cdc phép todn hoc co ban? Chiing ta cé thé tao thé hién cia Iop nay
hay khong?
Cau hoi 5: Lop thao tdc tap tin File chita trong namespace nao? Cdc thao tdac chinh dwoc
thye hién trén tap tin?
Cdu héi 6: Lép ndo cung cdp cdc théng tin vé tdp tin? Cdc phwong thire chinh ciia 16p nay?
Cdu héi 7: Ludng la gi? Phdn biét giita tdp tin va luong?
Cau hoi 8: Co mdy cach thiee tao tap tin? Cho biét thir tw doc ciia mot tdp tin?
Cdu hoi 9: Sw khdc nhau giita 16p File va Filelnfo? Khi nao thi sir dung 16p File tot hon la
st dung Filelnfo?
Cau hoi 10: Khi tao mot tap tin moi trung voi tén cua mot tap tin ci trong cung mot vi tri thu
muc thi chuyén gi xay ra?
Céu héi 11: Néu muon viét dir liéu da dinh dang nhuw la kiéu s6 thi dung cach viét vdo tdp tin

dang nao?

Bai tdp
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Bdi tdp 1: Viét mét chwong trinh minh hoa viéc truy xudt thong tin hé thong cia mdy tinh
dang sir dung. Théng tin nay bao gom: tén mady tinh, hé diéu hanh, bé nhé, dia cimg...
Bdi tdp 2: Viét chwong trinh minh hoa mot mdy tinh cé nhéan cho phép thiee hién cdc phép
toan co ban. Chwong trinh hién ra mot menu cdc lénh va moi lénh duwoc gan cho mot $6: nhw
cong thi sé 1, trir s6 2, nhdn 3,... Cho phép nguoi ding chon mét lénh thong qua nhdp vao sé
twong ng. Sau d6 cho ngwoi ding nhdp vao timg todn hang roi thie hién phép todn va cudi
cing in két qua ra man hinh.
Bdi tdp 3: Viét chuong trinh cho phép xem théng tin vé mét tdp tin. Churong trinh cho ngieoi
dung nhdp vao tén tap tin réi sau dé lan lwot hién thi cac thong tin nhw: thudc tinh tap tin,
ngay gio tao ldp, kich thudc tap tin...
Bdi tdp 4: Viét chicong trinh xem tdp tin van ban giong nhu lénh type ciia DOS. Chwong trinh
cho phép nguoi ding nhdp tén tdp tin thong qua tham sé dong lénh. Néu nguwoi ding khéng
nhdp qua tham sé dong 1énh thi yéu cau nhdp vao.
Bdi tdp 5: Viét chuong trinh cho phép nguwoi ding nhdp vao mét mdang sé nguyén. Sau dé sdp

xép mdang nay theo thit ty tang dan roi heu mang vao mét tdp tin trén dia véi dang nhi phan.
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Chuwong 13

XU LY NGOAI LE

e Phat sinh va bit giir ngoai 1¢
e Cau lénh throw
e Cau lénh catch
® (Cau Iénh finally
e  Nhirng d6i twong ngoai 1¢
e Tao riéng cac ngoai I¢
e Phat sinh lai ngoai I¢

e Cau héi & bai tap

Ngbén ngit C# ciing gidng nhu bat cir ngdn ngit huéng ddi twong khac, cho phép xur 1y
nhirng 15i va cac diéu kién khong binh thuong véi nhitng ngoai 18. Ngoai 18 1a mot ddi tuong
dong goi nhimg thong tin vé sy ¢b ciia mot chuong trinh khong binh thuong.

Mot diéu quan trong dé phan chia giita bug, 161, va ngoai 16. Mot bug 13 mot 15 14p trinh
c6 thé duoc stra chita trude khi ma ngudn duoc chuyén giao. Nhimg ngoai 1¢ thi khong duoc
bao vé va twong phan véi nhitng bug. Mic di mét bug c6 thé 1a nguyén nhan sinh ra ngoai 1¢,
chung ta ciing khong dua vao nhitng ngoai 1¢ dé xtr 1y nhimng bug trong chuwong trinh, t6t hon
la ching ta nén stra chita nhirng bug nay.

Mot 16i c6 nguyén nhan 13 do phia hanh dong cua nguoi sit dung. Vi dy, ngudi st dung
nhap vao mot ) nhung ho lai nhap vao ky tu chit cai. Mot 14n nita, 16i c6 thé 1am xudt hién
ngoai 1¢, nhung chiing ta c6 thé ngin ngira didu nay bang cach bat giir 16i véi ma hop 18.
Nhitng 16i c6 thé dugc doan trude va duoc ngin ngira.

Tham chi néu ching ta x6a tit ca nhimg bug va dy doan tit ca cac 16i cia ngudi dung,
chung ta ciing c6 thé giap phai nhitng van dé khong mong doi, nhu 1a xuit hién trang thai
thiéu bo nhd (out of memory), thiéu tai nguyén hé théng,... nhitg nguyén nhan nay co thé do
cac chuong tranh khac cung hoat dong anh huéng dén. Chung ta khong thé ngan ngira cic
ngoai 1¢ ndy, nhung ching ta c6 thé xir Iy ching dé chiing khong thé 1am t6n hai dén chuong
trinh.

Khi mgt chuong trinh gap mdt tinh huéng ngoai 1¢, nhu la thiéu bd nhd thi nd s& tao mot
ngoai 1¢. Khi mot ngoai 1¢ dugc tao ra, viéc thuc thi cua cac chirc nang hién hanh s€ bi treo
cho dén khi nao viéc xtr Iy ngoai 18 twong tmg duoc tim thay.
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Diéu nay c6 nghia rang néu chirc ning hoat dong hién hanh khong thuc hién viée xur ly
ngoai 1€, thi chirc ndng nay sé bi chdm dat va ham goi s€ nhan sy thay ddi dén viec xu ly
ngoai I¢. Néu ham goi nay khong thuc hién viéc xur 1y ngoai 1€, ngoai 1¢ sé dugc xur Iy sém
boi CLR, didu nay din dén chuwong trinh cta chiing ta s& két thic.

Mot trinh xur Iy ngoai 1€ 1a mot khéi 1énh chuong trinh duogc thiét ké xur 1y cac ngoai I¢ ma
chuong trinh phat sinh. Xtr ly ngoai 1¢ dugc thuc thi trong trong cau 1€nh catch. Mot cach 1y
tuong thi néu mot ngoai 1€ dugc bt va duoc xtr 1y, thi chuong trinh c6 thé sira chita duoc van
dé va tiép tuc thuc hién hoat dong. Tham chi néu chuong trinh khong tiép tuc, béng viéc bét
giit ngoai 1& chiing ta ¢6 co hdi dé in ra nhing thong diép ¢ ¥ nghia va két thiic chuong trinh
mot cach rod rang.

Néu doan chwong trinh cia ching ta thyc hién ma khong quan tim dén bat cir ngoai 18
nao ma chung ta c6 thé gip (nhu khi giai phong tai nguyén ma chwong trinh duge cap phat),
chung ta co thé dat doan ma nay trong khéi finally, khi d6 né s& chic chén s& duoc thuc hién
tham chi ngay ca khi c6 mot ngoai 1& xuat hién.

Phdt sinh va bit giiv ngoai 1¢

Trong ngdn ngit C#, ching ta chi co thé phat sinh (throw) nhitng d6i twong cac kiéu dir
liéu la System.Exception, hay nhiing ddi tuong duoc dan xuat tir kidu dir liéu nay.
Namespace System cua CLR chira mot sb cac kiéu dir lidu xir ly ngoai 1¢ ma chung ta cé thé
stt dung trong chuong trinh. Nhiing kiéu dit liéu ngoai 1& nay bao gdm ArgumentNull-

Exception, InValidCastException, va OverflowException, cling nhu nhiéu 16p khac nira.

Cau lénh throw

Dé phat tin hiéu mot sy khong binh thudng trong mot 16p ciia ngon ngit C#, chung ta phat
sinh mot ngoai 1¢€. Pé 1am duoc didu nay, ching ta st dung tir khéa throw. Dong 1énh sau tao
ra mot thé hién m&i cliia System.Exception va sau d6 throw no:

throw new System.Exception();
Khi phat sinh ngoai 1¢ thi ngay tic khic s& lam ngimg viéc thyc thi trong khi CLR s& tim
kiém mot trinh xur Iy ngoai I¢. Néu mdt trinh xir Iy ngoai 1¢ khong duogc tim théy trong
phuong thirc hién thoi, thi CLR tiép tuc tim trong phuong thirc goi cho dén khi nao tim thay.
Néu CLR tra vé 16p Main() ma khong tim théy bét ct trinh xur Iy ngoai 1¢ nao, thi no6 s& két
thic chuong trinh.
Y Vidu 13.1: Throw ngoai lé.

namespace Programming_CSharp

{
using System;
public class Test

{
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public static void Main()
{
Console.WriteLine(“Enter Main....”);
Test t = new Test();
t.Funcl();
Console.WriteLine(“Exit Main...");
b
public void Funcl()
{
Console.WriteLine(“Enter Funcl...”);
Func2();
Console.WriteLine(“Exit Funcl...”);
b
public void Func2()
{
Console.WriteLine(“Enter Func2...”);
throw new System.Exception();

Console.WriteLine(“Exit Func2...”);

by

Két qua:

Enter Main....

Enter Funcl...

Enter Func2...

Exception occurred: System.Exception: An exception of type System.Exception

was throw.

at Programming CSharp.Test.Func2() in ... exceptionOl.cs:line 26
at Programming CSharp.Test.Funcl() in ... exceptionOl.cs:line 20
at Programming CSharp.Test.Main() in ... exceptionOl.cs:line 12

Vi du minh hoa don gian nay viét ra man hinh console thong tin khi n6 nhap vao trong mot
ham va chuén bi di ra tir mot ham. Ham Main() tao thé hién m&i cua kiéu Test va sau d6 goi
ham Func1(). Sau khi in thong di¢p “Enter Funcl”, ham Funcl() nay goi ham Func2(). Ham
Func2() in ra thong diép dau tién va phat sinh mgt ngoai 1¢ kiéu System.Exception. Viéc thuc
thi s& ngung ngay tirc khic, va CLR sé& tim kiém trinh xir Iy ngoai 1& trong ham Func2(). Do
khong tim thiy ¢ ddy, CLR tiép tuc vao stack ldy ham da goi trudce tirc 13 Funcl va tim kiém
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trinh xir 1y ngoai 18. Mot 1an nita trong Funcl ciing khong c6 doan xir Iy ngoai 1¢. Va CLR tra
vé ham Main. Tai ham Main cling khong c6, nén CLR s€ goi trinh méc dinh xtr 1y ngoai I¢,
viéc nay don gian 13 xuat ra mot thong diép 15i.
Cdu lénh catch
Trong C#, mot trinh xtr 1y ngoai 1¢ hay mét doan chuong trinh xtr Iy cac ngoai 1¢ dugc goi la
mot khdi catch va duoc tao ra vai tir khoa catch.
Trong vi du 13.2 sau, cau 1énh throw duogc thuc thi bén trong khdi try, va mot khdi catch
duoc sir dung dé cong bd rang mot 16i da duogce xtr 1y
B Vidu 13.2: bat gitr ngoai lé.

namespace Programming_CSharp
{

using System;

public class Test

{
public static void Main()
{
Console.WriteLine("Enter Main...”);
Test t = new Test();
t.Funcl();
Console.WriteLine(MExit Main...”);
b
public void Funcl()
{
Console.WriteLine(“"Enter Funcl...”);
Func2();
Console.WriteLine(“Exit Funcl...”);
b
public void Func2()
{
Console.WriteLine(“"Enter Func2...”);
try
{

Console.WriteLine(“Entering try block...”);
throw new System.Exception();

Console.WriteLine(“Exiting try block...”);
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catch
{
Console.WriteLine(“Exception caught and handled.”);
b
Console.WriteLine(“Exit Func2...”);
b

Két qua:

Enter Main...

Enter Funcl...

Enter Func2...

Entering try block...
Exception caught and handled.
Exit Func2...

Exit Funcl...

Exit Main...

Vi du 13.2 cling twong ty nhu vi du minh hoa trong 13.1 ngoai trr chuong trinh thém vao
trong mot khdi try/catch. Thong thudng chung ta ciing co thé dat khdi try bao quanh nhiing
doan chuong trinh tiém 4n gay ra sy nguy hiém, nhu 1a viéc truy cap file, cip phat bo nhd...
Theo sau khdi try 13 cau 1énh catch tong quat. Cau 1énh catch trong vi du nay 1a tong quat
boi vi chiing ta khong xéac dinh loai ngoai 1¢ nao ma chung ta bét giit. Trong truong hop tong
quat nay thi khéi catch nay s¢ bét gitr bét clr ngoai 1€ nao dugc phat sinh. St dung cau 1énh
catch dé bét gilt ngoai 1€ xac dinh s€ dugc thao ludn trong phﬁn sau cua chuong.

Trong vi du 13.2 nay, khdi catch don gian 1a thong bao ra mot ngoai 1¢ duoc bat gilt va dugc
xtr 1y. Trong vi du cta thé gidi thuc, chung ta co thé dua hanh dong dung dé stra chita van dé
ma gay ra su ngoai 1. Vi dy, néu nguoi st dung dang cd mé mot tap tin c6 thudc tinh chi doc,
chung ta co thé goi mot phuong thirc cho phép nguoi ding thay dbi thudc tinh cua tap tin.
Néu chuong trinh thuc hién thiéu bo nhd, ching ta c6 thé phat sinh cho ngudi dung co hoi dé
dong bt cac tmg dung khac lai. Tham chi trong truong hop x4u nhat ta khong khic phuc
duoc thi khdi catch nay co thé in ra thong diép 16i dé nguoi dung biét.

Thir kiém tra ky lai chwong trinh 13.2 trén, chiing ta s& thiy xuit hién doan ma di vao timg
ham nhu Main(), Func1(), Func2(), va ca khéi try. Chiing ta khong bao gid thdy n6 thoat khoi
1€nh try (tuc la in ra thong bdo “Exiting try block...”, hay thuc hién I¢nh nay), mdc du n6d van
thoat ra theo thur tu Func2(), Funci1(), va Main(). Chuyén gi xay ra?
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Khi mdt ngoai 1¢ dugc phat sinh, viéc thi hanh ngay lap tuc s€ bi tam dung va vi¢c thi hanh sé
dugc chuyén qua khéi 1énh catch. N6 khong bao gid tra vé ludng thue hién ban déu, tuc 1a
cac 1énh sau khi phat ra ngoai 1¢ trong khéi try khong duoc thyc hién. Trong truong hop nay
chung ta s& khong bao gio nhan dugc thong bao “Exiting try block....”. Khbi 1énh catch xir 1y
16i va sau d6 chuyén viéc thyc thi chuong trinh dén cac 1énh tiép sau khdi catch.
O day khong c6 viée quay lai cudc goi ham trudc trong stack. Ngoai 18 bay gio duoc xir 1y,
khong c6 van dé gi xay ra, va chuwong trinh tiép tuc hoat dong binh thuong. Diéu nay trd nén
rd rang hon néu chung ta di chuyén khéi try/catch 1én ham Funcl nhu trong vi du minh hoa
13.3 bén dudi.
¥ Vidu 13.3: Catch trong ham goi.

namespace Programming_CSharp
{
using System;
public class Test
{
public static void Main()
{
Console.WriteLine(“Enter Main...”);
Test t = new Test();
t.Funcl();
Console.WriteLine(“Exit Main...");
b
public void Func1()
{
Console.WriteLine(“"Enter Funcl...”);
try
{
Console.WriteLine(“"Entering try block...”);
Func2();
Console.WriteLine(“Exiting try block...”);
b

catch

{

Console.WriteLine(“Exception caught and handled.”);

Console.WriteLine(“Exit Funcl...”);
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public void Func2()

{

Console.WriteLine(“"Enter Func2...”);
throw new System.Exception();

Console.WriteLine(“Exit Func2...”);

by

Két qua:

Enter Main...

Enter Funcl...

Entering try block...

Enter Func2...

Exception caught and handled.
Exit Funcl...

Exit Main...

Lic nay ngoai 1¢ khong dugce xtr Iy bén trong ham Func2(), ma né dugc xur 1y bén trong ham
Func1(). Khi ham Func2() dugc goi, nd in cau 1énh thong bdo vao ham roi phat sinh mot
ngoai 1&. Viéc thuc hién chuong trinh bi ngung, CLR tim kiém phan xtr 1y ngoai 1¢, nhung
trong ham nay khong c6 va CLR vao stack 1ay ham goi trong truong hop nay 14 Func1(). Cau
1énh catch s€ dugc goi, va viéc thyc thi tiép tuc thyc hién binh thuong sau cau 1énh catch.
Hay chéc chin ring chung ta dd hiéu 5 tai sao cau 1énh “Exiting try block” va “Exit Func2”
khong dugc in ra. Chung ta c6 thé dung cach cii dé kiém tra viéc ndy bang cach ding chuong
trinh debug cho churong trinh chay timg budc dé tim hiéu rd hon.

% Tao mot khéi catch xéac dinh:

Cho dén bay gio chung ta chi dung khéi catch tong quat, tirc 1a v6i bat ctr ngoai 18 nio ciing
duoc. Tuy nhién chung ta co6 thé tao ra khdi catch xac dinh dé xur 1y chi mét vai cac ngoai 1€
chur khong phai toan bd ngoai 1¢, dya trén kiéu cua ngoai 1¢ phat sinh. Vi du 13.4 minh hoa
cach xac dinh loai ngoai 1€ ma chung ta xu 1y.

Y Vidul3.4: Xac dinh ngoai l¢ dé bat.

namespace Programming_CSharp

{
using System;

public class Test
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{
public static void Main()
{
Test t = new Test();
t.TestFunc();
b
// ta th chia hai phan x{ ly ngoai Ié riéng
public void TestFunc()
{
try
{
double a = 5;
double b =0;
Console.WriteLine(™{0} / {1} = {2}", a, b, DoDivide(a,b));
b
catch (System.DivideByZeroException)
{
Console.WriteLine("DivideByZeroException caught!”);
b
catch (System.ArithmeticException)
{
Console.WriteLine(“ArithmeticException caught!”);
b
catch
{
Console.WriteLine("Unknown exception caught”);
b
b
// thuc hién phép chia hop |é
public double DoDivide(double a, double b)
{
if (b==0)
throw new System.DivideByZeroException();
if (a==0)
throw new System.ArithmeticException();
return a/b;
b
b
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Két qua:

DivideByZeroException caught!

Trong vi du nay, phuong thirc DoDivide() sé khong cho phép chung ta chia cho zero bdi mot
s6 khac, va ciing khong cho phép chia s zero. N6 s& phat sinh mot ddi twong cia Divide-
ByzeroException néu chung ta thyc hi¢n chia vdi zero. Trong todn hoc viéc léy zero chia cho
mot s6 khac 1a duge phép, nhung trong vi du minh hoa ctia ching ta khong cho phép thuc
hién viéc nay, néu thuc hién s& phat sinh ra mdt ngoai 1¢ ArithmeticException.

Khi mét ngoai 1¢ dugc phat sinh, CLR s€ kiém tra mdi khdi xur 1y ngoai 1€ theo tha ty va s€
liy khdi dau tién thich hop. Khi chiing ta thuc hién véi a=5 va b=7 thi két qua nhu sau:

5/7 =0.7142857142857143
Nhu chiing ta mong muén, khong c6 ngoai 1¢ duoc phat sinh. Tuy nhién, khi chung ta thay
d6i gia tri ciia a 14 0, thi két qua la:
ArithmeticException caught!

Ngoai 1€ dugc phat sinh, va CLR s& kiém tra ngoai 1¢ dau tién: DivideByZeroException. Boi
vi khong phi hop, nén né s& tiép tuc di tim va khdi xir Iy ArithmeticException dugc chon.
Cubi cung, gia st chiing ta thay ddi gid tri cua b 1a 0. Khi thuc hién didu nay s& dan dén ngoai
1¢ DivideByZeroException.

W™ Ghi chi: Ching ta phai can than thir ty cia cdu lénh catch, boi vi DivideByZero-
Exception dugc din xuét tir ArithmeticException. Néu chung ta ddo thu ty cta cau 1énh
catch, thi ngoai 1 DivideByZeroException s& duoc phil hop véi khdi xir Iy ngoai 1é Arith-
meticException. Va viéc xir 1y ngoai 1& s& khong bao gid dugc giao cho khéi xir ly
DivideByZeroException. That vy, néu thtr tu nay dugc ddo, né sé khong cho phép bét cu
ngoai 1¢ nao dugc xur 1y boi khéi xur 1y ngoai 1¢ DivideByZeroException. Trinh bién dich s&
nhan ra rﬁng DivideByZeroException khong dugc thuc hi¢n bt ctr khi nao va né sé thong
bao mdt 15i bién dich.

Chiing ta c6 thé phan phéi cau 1énh try/ catch, béng cach bit gilt nhitng ngoai 1¢ xac dinh
trong mot ham va nhiéu ngoai 1¢ tong quat trong nhidu ham. Muc dich cta thyc hién nay 1a
dua ra cac thiét ké dung. Gia sir chung ta c6 phuong thirc A, phuong thirc nay goi mot phwong
thirc khac tén 13 phuong thic B, dén luot minh phwong thirc B goi phuong thire C. Va phuong
thirc C tiép tuc goi phuong thirc D, cudi ciing phuong thirc D goi phuong thirc E. Phuong thirc
E ¢ mirc d6 sdu nhat trong chwong trinh ctia chiing ta, phuong thirc A, B & mirc d6 cao hon.
Néu chung ta doan trudc phuong thic E c6 thé phat sinh ra ngoai 1¢, chiing ta c6 thé tao ra
khdi try/catch dé bét giit nhitng ngoai 18 ndy ¢ chd gan noi phat sinh ra ngoai 1é nhét. Chiing
ta ciing c6 thé tao ra nhiéu khéi xir 1y ngoai 1¢ chung & trong doan chwong trinh ¢ mtrc cao
trong trudong hop nhiing ngoai 1¢ khong doan trude duge.
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Cau l¢nh finally

Trong mot s6 tinh huéng, viéc phat sinh ngoai 1¢ va unwind stack c6 thé tao ra mot sb van
dé. Vi du nhu néu ching ta mé mot tip tin hay trudng hop khac 13 xac nhan mot tai nguyén,
chung ta c6 thé can thiét mot co hoi dé dong mot tap tin hay 1a giai phong bd nhé dém ma
chuong trinh di chiém gitr trudce do.

Y=\Ghi chii: Trong ngdn ngit C#, van dé nay it xay ra hon do co ché thu don tw dong ctia C#
ngin ngira nhirng ngoai 18 phat sinh tir viéc thiéu bd nhé.

Tuy nhién, c6 mot s6 hanh dong ma chung ta cAn phai quan tAm bat ctr khi ndo mot ngoai
1€ dugc phat sinh ra, nhu viéc dong mdt tap tin, ching ta c6 hai chién lugc dé lua chon thuc
hién. Mot hudng tiép can la dua hanh dong nguy hiém vao trong khdi try va sau d6 thuc hién
viéc déng tap tin trong ca hai khéi catch va try. Tuy nhién, diéu ndy gy ra doan chuong
trinh khong duoc dep do str dung tring 1ap 1énh. Ngon ngit C# cung cap mot su thay thé tdt
hon trong khdi finally.

Poan chuong trinh bén trong khéi catch dugc dam bao thuc thi ma khéng quan tdm dén
viéc khi nao thi mot ngoai 1€ dugc phat sinh. Phuong thirc TestFunc() trong vi du 13.5 minh
hoa viéc mé mdt tap tin nhu la hanh dong déu tién cua no, sau do phuong thirc thyc hién mot
vai cac phép toan toan hoc, va sau do 13 tap tin dugc dong. Co thé trong qua trinh mé tap tin
cho dén khi dong tap tin chuong trinh phat sinh ra mot ngoai 1¢. Néu xuét hién ngoai ¢, va
khi d6 tap tin van con mé. Nguoi phat trién biét rang khong c6 chuyén gi xay ra, va cudi cua
phuong thirc nay thi tip tin s& dugc dong. Do chirc ning déng tap tin duoc di chuyén vao
trong khéi finally, & day né sé& duoc thuc thi ma khong can quan tim dén viéc c6 phat sinh
hay khong mot ngoai 1€ trong chuong trinh.
= Vidu 13.5: Sir dung khéi finally.

namespace Programming_CSharp
{

using System;

public class Test

{
public static void Main()

{

Test t = new Test();

t.TestFunc();

b

// chia hai s6 va xUr ly ngoai Ié€ néu cé
public void TestFunc()

{

try
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{
Console.WriteLine(“Open file here”);
double a = 5;
double b =0;
Console.WriteLine(“{0} /{1} = {2}”, a, b, DoDivide(a,b));
Console.WriteLine("This line may or not print”);
b
catch (System.DivideByZeroException)
{
Console.WriteLine("DivideByZeroException caught!”);
b
catch
{
Console.WriteLine("Unknown exception caught”);
b
finally
{
Console.WriteLine(“Close file here.”);
b
b

// thuc hién chia né€u hgp |
public double DoDivide(double a, double b)

{
if (b==0)
{
throw new System.DivideByZeroException();
b
if (a==0)
{
throw new System.ArithmeticException();
b
return a/b;
b

Ket qua:
Open file here
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DivideByZeroException caught!
Close file here.

Két qua trong trudng hop b = 12
Open file here

5/ 12 = 0.416666666666

Close file here

Trong vi du nay mot khéi catch duoc loai bo va thém vao khdi finally. Bat ctr khi mot ngoai
1€ c6 dugc phat sinh ra hay khong thi khdi 1énh bén trong finally cling dugc thyc thi. Do vay
nén trong ca hai truong hop ta ciing thy xuét hién thong diép “Close file here”.
Nhirng doi twong ngoai l¢

Cho dén luc nay thi ching ta c6 thé sir dung tt cac ngoai 1& ciing nhur cach xu 1y khic
phuc cac ngoai 1& nay. Trong phan nay chung ta s& tién hanh viéc tim hiéu cac dbi tuong duoc
xdy dung cho viéc xur Iy ngoai 16. Di tuong System.Exception cung cdp mot sd cac phuong
thirc va thudc tinh hiru dung. Thudc tinh Message cung cfip thong tin vé ngoai I¢, nhu 1a 1y do
tai sao ngoai I¢ dugc phat sinh. Thudc tinh Message 1a thudc tinh chi doc, doan chuong trinh
phat sinh ngoai 1¢ c6 thé thiét 1ap thude tinh Message nhu 1a mot ddi muc cho bo khoi dung
ctia ngoai 1&. Thudc tinh HelpLink cung cip mot lién két dé tro giup cho céc tap tin lién quan
dén cac ngoai 1¢. Pay la thudce tinh chi doc. Thudc tinh StackTrace cling 1a thude tinh chi doc
va dugce thiét 1ap bdi CLR. Trong vi du 13.6 thudc tinh Exception.HelpLink duoc thiét lap va
truy cdp dé cung cap thong tin cho nguoi s dung vé ngoai 1¢ DivideBy-ZeroException.
Thuoc tinh StackTrace cua ngoai I¢ dugc str dung dé cung cép thong tin stack cho cau 1énh
16i. Mot thong tin stack cung cip hang loat cac cudc goi stack cua phwong thirc goi ma dan
dén nhitng ngoai 1& dugc phat sinh.

B Vidu 13.6: Lam viée véi doi twong ngoai lé.

namespace Programming_CSharp

{
using System;

public class Test

{
public static void Main()
{
Test t = new Test();
t.TestFunc();
b

// chia hai s6 va xu ly ngoai lé
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public void TestFunc()

{

try

{
Console.WriteLine("Open file here”);
double a = 12;
double b = 0;
Console.WriteLine(™{0} /{1} = {2}", a, b, DoDivide(a,b));
Console.WriteLine("This line may or not print”);

b

catch (System.DivideByZeroException e)

{
Console.WriteLine(*\nDivideByZeroException! Msg: {0}”, e.Message);
Console.WriteLine("\nHelpLink: {0}", e.HelpLink);
Console.WriteLine(“\nHere’s a stack trace: {0}\n”, e.StackTrace);

b

catch

{
Console.WriteLine("Unknown exception caught”);

b

b

// thuc hién phép chia hgp |é
public double DoDivide( double a, double b)

{

if (b==0)

{
DivideByZeroException e = new DivideByZeroException();
e.HelpLink = “http://www.hcmunc.edu.vn”;
throw e;

b

if (a==0)

{
throw new ArithmeticException();

b

return a/b;

b

b
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Két qua:

Open file here

DivideByZeroExceptién Msg: Attempted to divide by zero

HelpLink: http://www.hcmuns.edu.vn

Here’s a stack trace:

at Programming CSharp.Test.DoDivide (Double c, Double b)

in c:\...exception06.cs: line 56

at Programming CSharp.Test.TestFunc() in ...exception0O6.cs: line 22.

Close file here

Trong doan Kkét qua trén, danh sach trace cua stack duogc hién thi theo thir ty nguoc lai thir ty
goi. N¢ hién thi mot 15i trong phurong thirc DoDivde(), phuong thirc nay duoc goi tir phuong
thirc TestFunc(). Khi cac phwong thirc goi 1ong nhau nhiéu cap, thong tin stack ¢ thé giup
chung ta hiéu thtr ty cua cac phuong thirc duoc goi.
Trong vi du nay, hon 1a viéc don gian phat sinh mdt DidiveByZeroException, ching ta tao
mot thé hén méi cua ngoai 1¢:

DivideByZeroException e = new DivideByZeroException();
Chung ta khong truyén vao thong diép ctia chung ta, nén thong diép mic dinh s& duoc in ra:

DivideByZeroException! Msg: Attemped to divide by zero.
O day ching ta c6 thé bd sung nhu dong 1énh bén dudi dé truyén vao thong diép cua ching ta
tuy chon nhu sau:

new DivideByZeroException(*You tried to divide by zero which is not meaningful”);
Trudce khi phat sinh ra ngoai 1¢, chung ta thiét 1ap thudc tinh HelpLink nhu sau:

e.HelpLink = “http://www.hcmunc.edu.vn”;
Khi ngoai 1¢ dugc bét gitt, chuong trinh s€ in thong di€p va HelpLink ra man hinh:

catch (System.DivideByZeroException e)
{
Console.WriteLine(*\nDivideByZeroException! Msg: {0}”, e.Message);
Console.WriteLine("\nHelpLink: {0}", e.HelpLink);

b
Viéc 1am nay cho phép chiing ta cung cp nhiing thong tin hitu ich cho ngudi sir dung. Thém
vao do6 thong tin stack ciing dugc dua ra bang cach st dung thudc tinh StackTrace cua ddi
tuong ngoai 1¢:

Console.WriteLine(“\n Here’s a stack trace: {0}\n”, e.StackTrace);
Két qua 1a cac vét trong stack s& duoc xuat ra:

Here’s a stack trace:

at Programming_CSharp.Test.DoDivide(Double c, Double b)
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in c:\...exception06.cs: line 56
at Programming_CSharp.Test.TestFunc() in ...exception06.cs: line 22.
Luu y rang, phan duong dan duoc viét tat, do d6 két qua ciia ban c6 thé hoi khac mot ti.

Béang 13.1 sau mo ta mot sb cac 16p ngoai 1& chung dugc khai bao bén trong namespace

System.
CAC LOP NGOAI LE

Tén ngoai 1€ Mo ta

MethodAccessException LGi truy cap, do truy cdp dén thanh vién hay
phuong thirc khong duoc truy cap

ArgumentException Ldi tham sd d6i muc

ArgumentNullException P6i muc Null, phuong thire duge truyén déi muc
null khong dugc chdp nhan

ArithmeticException Ldi lién quan dén cac phép toan

ArrayTypeMismatchException Kiéu mang khong hgp, khi ¢d luu trir kiéu khong
thich hop vao mang

DivideByZeroException L4i chia zero

FormatException Pinh dang khéng chinh xac mot ddi muc nao dé

IndexOutOfRangeException Chi sb truy cap mang khong hop 1é, ding nhé hon
chi s6 nho nhét hay 16n hon chi s6 16n nhét cua
mang

InvalidCastException Phép gan khong hop 1€

MulticastNotSupportedException Multicast khong duoc hé tro, do viée két hop hai
delegate khong dung

NotFiniteNumberException Khong phai s6 hitu han, sb khong hop 1€

NotSupportedException Phuong thirc khong hd trg, khi goi mot phwong
thirc khong ton tai bén trong 16p.

NullReferenceException Tham chiéu null khong hop 16.

OutOfMemoryException Out of memory

OverflowException Ldi tran phép toan

StackOverflowException Tran stack

TypelnitializationException Kiéu khoi tao sai, khi bo khai dung tinh c6 13i.

Badng 13.1 : Cdc ngoaqi 1é thwong xudt hién.
Tao riéng cdc ngoai I¢
CLR cung cép nhitng kiéu dit liéu ngoai I¢ co ban, trong vi du trude ching ta da tao mot
vai cac kiéu ngoai 1¢ riéng. Thong thudng ching ta can thiét phai cung cép cac thong tin mé
rong cho khdi catch khi mot ngoai 1¢ dugc phat sinh. Tuy nhién, c6 nhiing lic ching ta
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mudn cung cp nhiéu thong tin mé rong hay 1a cic kha ning dic biét can thiét trong ngoai 18
ma chiing ta tao ra. Chiing ta d& dang tao ra cac ngoai 1é riéng, hay con goi 1a cac ngoai 1& tiy
chon (custom exception), diéu bat budc véi cac ngoai 1& nay 1a ching phai dwoc dan xuat tir
System.ApplicationException. Vi du 13.7 sau minh hoa viéc tao mgt ngoai I¢ riéng.
Y Vidu: Tao mét ngoqi l¢ riéng.
namespace Programming_CSharp
{

using System;

// tao ngoai |é riéng

public class MyCustomException : System.ApplicationException

{
public MyCustomException( string message): base(message)
{
b

b

public class Test

{

public static void Main()
{
Test t = new Test();
t.TestFunc();
b
// chia hai s6 va xUf ly ngoai |é
public void TestFunc()
{
try
{
Console.WriteLine(“Open file here”);
double a = 0;
double b = 5;
Console.WriteLine(“{0} /{1} = {2}”, a, b, DoDivide(a,b));
Console.WriteLine("This line may or not print”);
b
catch (System.DivideByZeroException e)

{
Console.WriteLine("\nDivideByZeroException! Msg: {0}”, e.Message);
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Console.WriteLine(™\nHelpLink: {0}”, e.HelpLink);

b
catch (MyCustomException e)
{
Console.WriteLine(“\nMyCustomException! Msg: {0}”, e.Message);
Console.WriteLine(™\nHelpLink: {0}”, e.HelpLink);
b
catch
{
Console.WriteLine("Unknown excepiton caught”);
b
finally
{
Console.WriteLine(“Close file here.”);
b

b
// thuc hién phép chia hgp |é
public double DoDivide( double a, double b)

{
if (b==0)
{
DivideByZeroException e = new DivideByZeroException();
e.HelpLink = “http://www.hcmunc.edu.vn”;
throw e;
b
if (a==0)
{
MyCustomException e = new MyCustomException(*Can't have zero
divisor”);
e.HelpLink = “http://www.hcmuns.edu.vn”;
throw e;
b
return a/b;
b
b
b
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Lép MyCustomException dugc dan xuét tir System.ApplicationException va 16p nay khong
c6 thyc thi hay khai bao gi ngoai mot ham khoi dung. Ham khoi dung nay 1y tham s6 1a mot
chudi va truyén cho 16p co sd. Trong truong hop nay, loi ich cia viéc tao ra ngoai 1€ 1a lam
ndi bat diéu ma chuong trinh mudn minh hoa, tirc 1a khong cho phép sb chia 1a zero. Sir dung
ngoai 1€ ArithmeticException thi tdt hon la ngoai 1€ chung ta tao ra. Nhung no6 cé thé lam
nham 13n cho nhimng ngudi lap trinh khac vi phép chia vai sb chia 1a zero khong phai 1a 15i s6
hoc.

Phat sinh lai ngoai I¢

Gia st chung ta muén khéi catch thuc hién mot vai hanh dong dung nao do roi sau dé
phat sinh lai ngoai 1é ra bén ngoai khdi catch (trong mot ham goi). Chung ta dugc phép phat
sinh lai cung mot ngoai I¢ hay phat sinh lai cac ngoai 1¢ khac. Néu phat sinh ra ngoai 1¢ khac,
chung ta c6 thé phai nhung ngoai 1& ban dau vao bén trong ngoai 16 méi dé phuong thirc goi
c6 thé hiéu duoc lai lich va nguén géc cua ngoai 1¢. Thudc tinh InnerException cua ngoai 1¢
m&i cho phép truy cp ngoai 18 ban dau.

Boi vi InnerException cling 1a mdt ngoai 1€, nén n6 cling c6 mdt ngoai 1€ bén trong. Do
vay, toan bg day chuyén ngoai I¢ 1a mdt sy dong td (nest) ctia mot ngoai 1¢ nay véi mdt ngoai
1€ khac. Giéng nhu 13 con 1at dat, mdi con chtra trong mot con va dén luot con bén trong lai
chua...
1 Vidu 13.8: Phat sinh lai ngogqi l¢ & ngoai l¢ inner.
namespace Programming_CSharp
{

using System;

// tao ngoai lé riéng

public class MyCustomException : System.Exception

{
public MyCustomException( string message, Exception inner):
base(message, inner)
{
¥
b
public class Test
{

public static void Main()

{
Test t = new Test();
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t.TestFunc();
b
// chia hai s6 va xUf ly ngoai |é
public void TestFunc()
{
try
{
DangerousFuncl();
b
catch (MyCustomException €)
{
Console.WriteLine(™\n{0}", e.Message);
Console.WriteLine(“Retrieving exception history...”);
Exception inner = e.InnerException;
while (inner !'= null)
{
Console.WriteLine(“{0}", inner.Message);

inner = inner.InnerException;

b
b
b
public void DangerousFuncl1()
{
try
{
DangerousFunc2();
b
catch (System.Exception e)
{
MyCustomException ex = new
MyCustomException("E3 - Custom Exception Situation”, e);
throw ex;
b
b
public void DangerousFunc2()
{
try
{
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DangerousFunc3();
b
catch (System.DivideByZeroException e)
{
Exception ex = new Exception("E2 - Func2 caught divide by zero”, e);
throw ex;
b
b
public void DangerousFunc3()
{
try
{
DangerousFunc4();
b
catch (System.ArithmeticException)
{
throw;
b
catch (System.Exception)
{
Console.WriteLine(“Exception handled here.”);
b
b
public void DangerousFunc4()
{
throw new DivideByZeroException(“*E1 - DivideByZero Exception”);
b
b
b
Két qua:
E3 - Custom Exception Situation!

Retrieving exception history...
E2 - Func2 caught divide by zero

E1l - DivideByZeroException

Dé hiéu 16 hon ta c6 thé ding trinh debugger dé chay timg budc chuong trinh khi do ta s&
hiéu 1o tung budce thyc thi cling nhu viéc phat sinh cac ngoai I¢€.
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Chuong trinh bét dau véi viée goi ham DangerousFuncl() trong khéi try:

try

{

DangerousFuncl();

b
DangerousFuncl() goi DangerousFunc2(), DangerousFunc2() lai goi DangerousFunc3(), va
cubi cuing DangerousFunc3() goi DangerousFunc4(). Tat ca viéc goi nay diéu nim trong khoi
try. Cudi cung, DangerousFunc4() phat sinh ra ngoai 1¢ DivideByzeroException. Ngoai 1&
nay binh thuong c6 chtra thong di€¢p bén trong nd, nhung & day chung ta tu do dung thong
diép méi. Dé dé theo ddi chiing ta dwa vao cac chudi xac nhan tudn ty cac su kién dién ra.
Ngoai 1é dugc phat sinh trong DangerousFunc4() va né duoc bit trong khdi catch trong ham
DangerousFunc3(). Khdi catch trong DangerousFunc3() s& bét cac ngoai 1& Arithmetic-
Exception ( nhu la DivideByZeroException), n6 khong thyc hi¢n hanh dong nao ma chi don
gian 1a phat sinh lai ngoai I¢:

catch ( System.ArithmeticException)

{

throw;

b
Cu phéap dé thuc hién phat sinh lai cing mot ngoai 1& ma khong ¢ bat cir bd sung hay hiéu
chinh nao 1a : throw.
Do vay ngoai 18 duoc phat sinh cho DangerousFunc2(), khéi catch trong DangerousFunc2()
thyc hién mot vai hanh dong va tiép tuc phat sinh mot ngoai 1¢ ¢ kiéu méi. Trong ham khoi
dung cua ngoai 1€ mdi, DangerousFunc2() truyén mot chudi thong di¢p médi (“E2 - Func2
caught divide by zero”) va ngoai I¢ ban dau. Do vay ngoai 1€ ban dau (E1) tré thanh ngoai 1¢
bén trong cua ngoai I¢ mdi (E2). Sau d6 ham DangerousFunc2() phat sinh ngoai 1€ nay (E2)
cho ham DangerousFunc1().
DangerousFunci1() bat gilt ngoai 1€ nay, lam mdt ) cong vi¢c va tao ra mot ngoai 1€ madi co
kiéu 1a MyCustomException, truyén vao ham khdéi dung cua ngoai 1¢ mdi mot chudi moi
(“E3 — Custom Exception Situation!”) va ngoai 1& dugc bat gitr (E2). Ching ta nén nhé ring
ngoai 1¢ duoc bét gilr 1a ngoai 1€ c6 chira ngoai 1€ DivideByZeroException (E1) bén trong no.
Tai thoi diém nay, ching ta c6 mdt ngoai 1¢ kiéu MyCustomException (E3), ngoai 1€ nay chtra
bén trong mdt ngoai 1€ kiéu Exception (E2), va dén luot nd chira mot ngoai 1¢ kiéu
DivideByZeroException (E1) bén trong. Sau cung ngoai 1¢ dugc phat sinh cho ham TestFunc;
Khi khéi catch ciia TestFunc thyc hién né sé in ra théng diép cua ngoai 16 :

E3 - Custom Exception Situation!
sau d6 timg ngoai 1& bén trong s& dugc 1dy ra thong qua vong lap while:

while (inner !'= null)

{
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Console.WriteLine(“{0}", inner.Message);
inner = inner.InnerException;
b

Két qua 1a chudi cac ngoai 1 dugc phat sinh va dugc bat giir:
Retrieving exception history...
E2 - Func2 caught divide by zero
E1l - DivideByZero Exception
Cau hoi va tra loi
Cdu héi 1: Viée st dung catch khong c6 tham sé c6 vé nhu ¢6 nhiéu strc manh do chiing bét
giira tit ca cac ngoai 18. Tai sao ching ta khong ludn ludn str dung cau 1énh catch khong cé
tham sb dé bat cac 15i?
Trd loi 1: Mdc dit sir dung catch duy nhdt ¢6 rdt nhiéu sirc manh, nhung né ciing lam mat rat
nhiéu thong tin quan trong vé ngoai 1é dwoc phat sinh. Khi dé ching ta sé khéng biét chinh
xdc logi ngoai 1é xdy ra va khé cé thé bao tri ciing nhuw khdc phuc nhitng ngoai 1é sau nay. Vé
phia nguoi ding ciing vay. Néu chirong trinh gdp ngoai 1é ma khéng cé théng bdo ré rang
cho nguoi dimg thi c6 thé lam cho ho hoang mang, va cé thé dé 16i cho chwong trinh ciia
chiing ta khéng tét ngay ca nhitng 16i khéng phdi do ta. Vi du nhw 16i hét tai nguyén bé nhé
do nguoi ding sir dung qud nhiéu chirong trinh hoat déng cung hic. Tém lai la ching ta nén
st dung catch voi nhitng tham 6 chi tiét dé thue hién tot viéc quan ly cac ngoai lé dwoc phat
sinh.
Cdu hdi 2: Co phai tit ca nhitng ngoai 18 duoc dbi xir mot cach binh dang?
Tra loi 2: Khong phai, co hai logi ngoai l¢, ngoai l¢ hé théng va ngoaqi l¢ cua chwong trinh
vng dung. Ngoai 1¢é cia chwong trinh g dung thi sé khong két thiic chwong trinh. Con
ngoai 1é hé thong thi sé két thic chwong trinh. N6i chung dé la nhitng ngoai 1é xudt hién
triwde day. Hién nay thi nguoi ta chia ra nhiéu mirc dé ngoqi Ié va tity theo timg mirc dé cia
ngoai 1é ma chwong trinh cia ching ta sé dwoc nhdn nhitng vmg xir khdc nhau. Dé biét thém
chi tiét chiing ta c6 thé doc thém trong tai liéu NET Framework vé xir Iy ngoqi Ié.
Cdu hoi 3: Nhu cau tra 101 bén trén tai sao to1 phai tim hiéu nhiéu vé cac ngoai I¢ va cach thuc
xu 1y cac ngoai 1¢ khi chung dugc phat sinh?
Trd 101 3: Viéc xdy dung mdt chwong trinh teng dung la hét sirc phirc tap, chirong trinh ludn
tiém an nhitng yéu té khong on dinh va cé thé phat sinh cdc ngoqi 1¢é dan dén nhiing 16i
khéng mong muon. Viéc thiee hién bdt giit cdc ngogi 1é la hét sirc can thiét trong chiwong
trinh, no cho phép chung ta xay dung dwoc chwong trinh hoan thién hon va xw ly cac thong
diép ngoai 1é tot hon. Tim hiéu nhitng ngoai 1é dem dén cho ching ta nhiéu kinh nghiém
trong viéc xay dung cdc chwong trinh phirc tap hon.
Cau hoi thém
Cdu héi 1: Hay cho biét cdc tir khéa duoe sir dung dé xir 1y ngoai 16?
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Cdu hoi 2: Phan biét gitta 16i va ngoqi l¢?
Céu héi 3: Khi thuc hién viéc bdt gitr cdc ngoai lé. Néu cé nhiéu mirc bt gitr ngogi ¢ thi
chiing ta sé thwc hién mirc nao. Tir chi tiét dén tong quat, hay tir tong qudt dén chi tiét?
Cdu héi 4: Y nghia cia tir khéa finally trong viéc xir Iy ngoai 16?
Cdu hoi 5: Cau lénh nao duoc dung déphdt sinh ngoai 1¢?
Cdu hoi 6: Logi nao sau day nén dwoc xu ly theo ngoai Ié va loai nao thi nén dwoc xir ly boi
cdac ma lénh thong thuong?

a. Gid tri nhdp vdo ciia nguoi ding khéng nam trong mirc cho phép.

b. Tap tin khong duwoc viét ma thuc hién viét.

c. Poi muc truyén vao cho phirong thire chiva gid tri khéng hop Ié.

d. Poi muc truyén vao cho phwong thirc chira kiéu khéng hop 1é.
Cdu héi 7: Nguyén nhdn nao dan dén phdt sinh ngoqi 16?
Cdu hoi 8: Khi nao thi ngoai l¢ xudt hién?

a. Trong khi tao ma nguon

b. Trong khi bién dich

c. Trong khi thuc thi chuong trinh

d. Khi yéu cau dwoc diea ta béi ngueoi dimg cudi.
Céu hoi 9: Khi nao thi khoi lénh trong finally dwoc thuc hién?
Cdu héi 10: Trong namespace ndo chirc cdc Iop lién quan dén viée xir Iy cdc ngoqi 16? Hay
cho biét mét s6 16p xir 1y ngoqi 1é quan trong trong namespace nay?
Bai tdp
Bai tap 1: Hay viét doan 1énh dé thuc hién viéc bat gitta ngoai l¢ lién quan dén cau lénh sau
day:

Ketqua = Sothul / Sothu2;
Bai tdp 2: Chwong trinh sau ddy c6 van dé. Hay xdc dinh van dé cé thé phdt sinh ngoai 1é khi

chay chwong trinh. Va viét lai chwong trinh hoan chinh gom cdc lénh xir Iy ngoai 1é:

using System;
public class Tester

{
public static void Main()

{
uint so1=0;
int so2, so3;
so2 = -10;
so3 = 0;
// tinh gia tri lai
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sol -=5;
so02 = 5/s03;
// xudt két qua
Console.WriteLine("So 1: {0}, So 2:{1}", sol, s02);

Bdi tdp 3: Chuwong trinh sau ddy cé thé dan dén ngoai 1é hay khong? Néu cé thi hdy cho biét
ngoai 1é cé thé dwge phdt sinh. Hay viét lai chwong trinh hoan chinh ¢6 xir Iy cdc ngoai 1é

bang cdch dwea ra théng diép vé ngoai 1¢ durge phat sinh.

using System;
using System.IO;

public class Tester

{
public static void Main()
{
string fname = "test3.txt";
string buffer;
StreamReader sReader = File.OpenText(fname);
while ( (buffer = sReader.ReadLine()) !'=null)
{
Console.WriteLine(buffer);
b
b
b

Bdi tdp 4: Hay xem lai cdc vi du trong cdc chwong trude, vi du ndo c¢é thé phdi sinh ngoqi 1¢

thi hay thém cac dogn xu ly ngoai I¢é cho vi du do.
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