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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn théng tin cé thé dugce phép dung
nguyén ban hoic trich ding cho cac myc dich vé dao tao va tham khao.
Moi myc dich khac mang tinh 1éch lac hoac stir dung v&i1 muc dich kinh doanh thiéu lanh
manh s€ bi nghiém cAm.



LOI GIOI THIEU

bay la tai liéu dugc bién soan theo chuong trinh dao tao Cao dang nghé Cong nghé
thong tin (ng dung phan mém).

D¢ hoc t6t mon hoc nay, ngudi hoc nén ¢o6 kién thire vé 1ap trinh can ban.

Lap trinh Windows 2 1a mét mé dun nham gitip ngudi hoc ¢6 kién thire va k¥ ning
1ap trinh co s& trén mo1 truong Windows. V61 pham vi cua tai liéu nay, chung to1 cung
cap cho ngudi hoc cac kién thire va k¥ nang chinh sau:

R/
L4

/7
0.0

R/
0’0

K/ R/ R/
L4 0’0 0’0

Cai dat va str dung dugc véi moi truong C# trén bo Visual Studio.Net 2010
trd 1én;

Khai bao dugc 16p ddi tugng, cac thanh phan cua 16p ddi tuong va sir dung
duogc 16p ddi tugng trén ngdn ngir C#;

Cai dat va xay dung duoc chuong trinh theo phuong phap hudng ddi tuong
trén mgt ngdn ngilr lap trinh C#;

Xay dung cac ing dung Windows Forms don gian két n6i dén co so dit licu;
Nghiém tuc, ti mi trong qua trinh tlep can V0‘1 cong cy mai;

Chu dong sang tao tim kiém céac ung dung viét trén C#.

Trong qua trinh bién soan, ching t61 c6 tham khao nhiéu nguon tai liéu khac nhau
va tu nguon Internet. Mac du rat c6 ging bién soan lai nhung chic chin khong tranh
khoi nhing thiéu sot, tac gia rat mong nhan duoc nhiing ¥ kién dong gop dé tai liéu ngay
cang hoan thién hon dé cung cap cho nguoi hoc nhitng kién thirc va ky nang trong tam..

Céan Tho, ngdy thang nim 20
Tham gia bi€n soan
1. Chu bién Nguyén Phat Minh
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GIAO TRINH MON HQC/MO PUN

Tén mon hoc/mé6 dun: Lap trinh C# can ban
Ma mén hoe/mé dun: MD 11
Vi tri, tinh chat, y nghia va vai tro ciia mon hoc/mé dun:

— Vi tri: 1a m6 dun duoc bd tri giang day sau cac mon co s nghé.

— Tinh chat: 12 mé6 dun bt budc thudc chuyén mén nghé cta chwong trinh dao tao
Cao dang (img dung phan mém).

— Y nghia va vai trd ctia mon hoc/mé dun: Lap trinh C# can ban 1a mén hoc co ban
dé sinh vién tim hiéu vé Iap trinh dé 1am nén tang hoc cac mon chuyén sau vé lap
trinh sau nay

Muc tiéu ciia mon hoc/mo dun:
- V& kién thrc:
+ Hiéu dugc céc kién thirc vé nén tang Microsoft .NET.
+ Biét cac kién thuc va k¥ nang vé lap trinh huéng déi twong trén C#.
+ CO kién thuc va ky nang xa ly mang, chudi;
- Vé k¥ nang:
+ Tao dugc cac tng dung dang console str dung ngdn ngir C# trén moi truong .Net;
-Veé nang lyc tu chu va trach nhiém:
+ Nghiém tuc, ti mi trong viéc tiép nhan kién thirc. Chu dong, tich cuc trong thuc
hanh va tim kiém ngudn bai tap lién quan
Noi dung ciia mon hgoc/mé dun:

S6 Thoi gian
TT Tén cac bai trong moé dun

Tong Ly | Thuc | Kiémtra’
SO thuyet | hanh, (LT hoac
Bai tap TH)

1. | Coban vé C# 8 4 4

C#lagi?

Chuong trinh dau tién

Céc kiéu dix lieu

Bién & hing s

2| cac lénh c6 cAu tric va vong lap 18 9 8 1

Céc lénh ¢é céu trac

Lénh vong lap

3 | Mang, chi myc va tap hop 18 9 8 1
Mang
Chi muc
Tap hop

4 | Xur ly chudi 16 8 7 1

Lép ddi tuong string




Cac biéu thuc quy tic

Téng cong

60

30

27




BAI 1: CO BAN VE C#
Ma bai: Mb 11 - 02

Giéi thiéu:
Trong bai hoc nay sinh vién s& dugc 1am quen véi ngdn ngir 14p trinh phd bién nhat hién
nay la C#
Muc tiéu:
+ Biét kién thirc va cac chac nang tién tién trén C#;
Hiéu vé cac kiéu dir liéu dung sin cua C#;
Hiéu duoc cac co ché thuc thi cac bién, hang va cac biéu thic trén C#;
Hiéu vé khoang tring;
Biét kién thuc vé khong gian tén (Namespace);
Biét kién thirc vé cac toan tir;
Biét kién thirc vé chi dan bién dich;
Tao va thuce thi dugc ing dung don gian trén C#;
Nghiém tuc, ti mi trong hoc Iy thuyét va 1am bai tap
N0i dung chinh:

++ 4+ + + + + +

1. Tai sao phai sir dung C#

Nhiéu ngudi tin rang khong can thiét co mot ngon ngi 1ap trinh mai. Java, C++,
Perl, Microsoft Visual Basic, va nhitng ngon ngir khac duoc nghi rang di cung cap tat
ca nhiing chirc nang can thiét,

Ngbn ngit C# 1a mot ngdn ngir duoc dan xuét tir C va C++, nhung né duoc tao
tir nén tang phat trién hon. Microsoft bit dau véi cong viéc trong C va C++ va thém vao
nhitng dac tinh mai dé 1am cho ngén ngir nay dé sir dung hon. Nhiéu trong s nhiing
dic tinh nay kha gidng véi nhitng dic tinh cé trong ngdn ngir Java. Khong dung lai &
d6, Microsoft dua ra mot s6 muc dich khi xay dung ngén ngit nay. Nhitng muc dich nay
duge duogc tom tit nhu sau:

. C# la ngbn ngtt don gian

. C# la ngbn ngtr hién dai

. C# 12 ngon ngit huéng dbi twong

. C# 12 ngdn ngir manh mé& va mém déo
. C# la ngbn ngtr o it tir khoa

. C# la ngbn ngtr huéng module

. C# s& tré nén pho bién

2. Kiéu dix liéu

Nhu ching ta di biét C# 1a mot ngbn ngit hudng dbi twong rat manh, va cong
viéc cua nguoi lap trinh la ké thtra dé tao va khai thac cac doi twong. Do vay dé nam
vitng va phat trién tot nguoi 1ap trinh can phai di tir nhitng bude di dau tién tire 1a di vao
tim hiéu nhitng phan co ban va cot 18i nhat cua ngon ng.
Kiéu dir liéu

C# la ngbn ngix 1ap trinh manh vé kiéu dit liéu, mot ngdn ngir manh vé kiéu dix
liéu la phai khai bao kiéu cua moi doi twong khi tao (kiéu s6 nguyén, so thuc, kiéu chuoi,
kiéu dieu khién...) va trinh bién dich s€ giup cho nguoi lap trinh khdng bi loi khi chi cho
phep mot loai kiéu dit liéu cé thé duoc gan cho cac kieu dir liéu khac. Kiéu dir liéu caa
mot doi tuong la mot tin hiéu dé trinh bién dich nhan biét kich thudc cia mot doi tuong



(Kiéu int co kich thudc 1a 4 byte) va kha ning cua né (nhu mot dbi twgng button cé thé
v&, phan ung khi nhan,...).

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

C# phan tap hop kiéu di liéu nay thanh hai loai: Kiéu di liéu gia tri (value) va
kiéu dix liu tham chiéu (reference). Viéc phan chi nay do su khac nhau khi luu kiéu di
liéu gid tri va kiéu dix liéu tham chiéu trong bo nhé. Bi voi mot kiéu dir liéu gié tri thi
s& duoc luu gitr kich thudce that trong b nhé da cp phat 1a stack. Trong khi d6 thi dia
chi cua kiéu dir liéu tham chiéu thi dugc luu trong stack nhung dbi twong that su thi luu
trong bo nhé heap.

Néu ching ta c6 mot d6i tuong c6 kich thudce rat 16n thi viéc luu gitr chung trén
bo nhé heap rat c6 ich, trong chuong 4 s& trinh bay nhitng loi ich va bat loi khi lam viéc
véi kiéu dir lieu tham chiéu, con trong chwong nay chi tap trung kiéu dit kiéu co ban hay
kiéu xay dung san.

Tat ca cac kiéu dir liéu xay dung sin 1a kiéu di liéu gia tri ngoai trir cac doi tuong
va chudi. Va tat ca cac kiéu do nguoi dung dinh nghia ngoai trir kiéu cau tric déu 1a kiéu
dit liéu tham chiéu.

Ngoai ra C# ciing hd trog mot kiéu con tré C++, nhung hiém khi duoc st dung,
va chi khi nao lam viéc véi nhitng doan ma 1énh khong dugc quan ly (unmanaged code).
M4 Iénh khong dugc quan Iy 13 cac 1énh duoc viét bén ngoai nén .MS.NET, nhu 14 cac
d6i twong COM.

Kiéu dir liéu xay dung san

Ngon ngir C# dua ra cac kiéu dir liéu xay dyung san rat hitu dung, phi hop Véi
mét ngdn ngi 14p trinh hién dai, mdi kiéu dix liéu duoc &nh xa dén mot kiéu dit lidu duoc
hd tro boi hé thdng xac nhan ngdn ngir chung (Common Language Specification: CLS)
trong MS.NET. Viéc anh xa céc kiéu dit liéu nguyén thuy ciia C# dén cac kiéu dir liéu
cua .NET s& dam bao cac dbi twong duoc tao ra trong C# cd thé dugc str dung dong thoi
V6i cac d6i tugng duoc tao bai bt cir ngbn ngit khac dwoc bién dich boi NET, nhu
VB.NET.

MJi kiéu dit liéu c6 mot sy xac nhan va kich thude khong thay doi, khdng giong
nhu C++, int trong C# ludn c6 kich thudc 1a 4 byte bai vi né duoc &nh xa tir kiéu Int32
trong . NET.

Bang sau s& mé ta mot sb cac kiéu dit liéu duoc xay dung san
M0 ta cac kiéu dir lieu xay dung sin
Kidu SO Kitu | Mota
C# byte | .NET

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

char 2 Char Ky tu Unicode

bool 1 Boolean | Gia tri logic true/ false

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

short |2 | Intlé | Sé nguyén co dau gia tri tir -32768 dén32767.
ushort |2 | Uintl6 | Sb nguyén khong dau 0 — 65.535



int 4 |Int32 | SO nguyén c6 dau —2.147.483.647 va2.147.483.647

uint 4 | Uint32 | S6 nguyén khong ddu 0 — 4.294.967.295

4 |Single | Kiéu diu chim dong, gid tri xap xi tir 3,4E-38 dén 3,4E+38,
float voi 7 chit so ¢ nghia..

8 Double |Kiéu dau chérr} dong c6 d6 chinh xac gap doi, gia tri Xap xi
double tr 1,7E-308 dén 1,7E+308,v6i 15,16 chit s6 c6 nghia.

C6 dd chinh xac dén 28 con sb va gia tri thap phan, dugc
decimal | 8 Decimal | dung trong tinh toan tai chinh, kiéu nay doi hoi phai ¢6 hau
t0 “m” hay “M”theo sau gia tri.

Kiéu s6 nguyén co6 dau c6 gia tri trong khoang
long 8 Int64 1-9.223.370.036.854.775.808
dén9.223.372.036.854.775.807

ulong |8 | Uint64 | SO nguyén khong dau tir 0 denOxfFTFFFFFFef

Kiéu gi tri logic chi cd thé nhan dugc gia tri 1 true hay false ma thdi. Mot gia tri nguyén
khdng thé gan vao mot bién kiéu logic trong C# va khéng c6 bat cir chuyén doi ngam
dinh nao. Piéu nay khac vai C/C++, cho phép bién logic dugc gan gia tri nguyén, khi
do6 gia tri nguyén 0 la false va céc gid tri con lai la true.
Chon kiéu dir liéu

Thong thudng dé chon mot kiéu dit liéu nguyén dé st dung nhu short, int hay
long thuong dywa vao do 1on cua gia tri mudn st dung. Vi du, mot bién ushort c6 thé luu
giit gia tri tir 0 dén 65.535, trong khi bién ulong c6 thé luu gitr gia tri tr 0 dén
4.294.967.295, do d6 tiry vao mién gia tri caa pham vi sir dung bién ma chon cac kiéu
dit liéu thich hop nhét. Kiéu dix liéu int thuong duoc st dung nhiéu nhat trong lap trinh
Vi véi kich thudc

4 byte cta né ciing du dé luu cac gia tri nguyén can thiét.

Kiéu s6 nguyén cé dau thudong dugc lya chon st dung nhiéu nhét trong kiéu sé
trir khi c6 1y do chinh dang dé str dung kiéu dix liéu khong dau.
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Stack va Heap
Stack 12 mot cau tric dit lidu Ivu trit thong tin dang xép chong tirc 13 vio
sau ra trede (Last In First Out : LIFO), diéu nay giong nhw chiing ta c6 mét

chong céc dia, ta ¢ xép cic dia vao chong va khi 1iy ra thi dia nao nim
trén cing s& dwoc 1ap ra trwde, tirc 13 dia vao sau sé duoc 1ay ra trwdc.
Trong C#, kiéu gia tri nhw kiéu s6 nguyén dwoc cip phat trén stack, day 1a
vung nho dwoc thiét lap dé fru cac gia tri, va ving nhd nay duwoc tham
chiéu béi tén cta bién.

Kiéu tham chiéu nhv cic doi twong thi dwoc cap phat trén heap. Khi mét
doi twong dwoc cap phat trén heap thi dia chi cia nd dwoc tra vé, va dia chi
nay dwoc gin dén mot tham chisdu.

Thinh thoing co ché thu gom s& hity d6i twong trong stack sau khi mét
ving trong stack dwoc danh dau 1a két thic. Thong thwong mét ving trong
stack dvoc dinh nghia bo1 moét ham. Do do, néu chung ta khai bao mét
bién cuc bd trong mot ham 1a mot doi tuong thi doi fwong nav sé€ danh dau
dé hily khi két thic ham.

Nhitng d6i twong trén heap s& dwoc thu gom sau khi mét tham chiéu cuoi
cing dén d6i twong d6 duoc goi.

Cach tbt nhat khi st dung bién khdng dau 1a gié tri cua bién luon luon duong,
bién nay thuong thé hién mot thude tinh nao d6 co6 mién gia tri dwong. Vi du khi can
khai b4o mot bién luu giir tudi caa mot ngudi thi ta ding kiéu byte (s6 nguyén tir 0-255)
Vi tudi cta ngudi khong thé nao am duoc.

Kiéu float, double, va decimal dua ra nhiéu mtc do khac nhau vé kich thudc ciing
nhu d¢ chinh xac Vi thao tac trén céc phan sb nho thi kiéu float 1a thich hop nhat. Tuy
nhién luu y rang trinh bién dich luén ludn hiéu bat cr mot So thuc nao cling 1a mot s6
kiéu double trir khi ching ta khai bao rd rang. Bé gan mot sb kiéu float thi sé phai c¢6 ky
tu f theo sau.

float soFloat = 24f;

Kiéu dir liéu ky tu thé hién cac ky tu Unicode, bao gdm cac ky tu don gian, ky tu
theo ma Unicode va c4c Ky tu thoat khac duoc bao trong nhitng ddu nhay don. Vi dy, A
& mét ky tu don gian trong khi \u0041 1a mét ky tu Unicode. Ky tu thoat 1a nhitng ky
tu dac biét bao gom hai ky tu lién tiép trong d6 ky tu dau tién 1a dau chéo “\’. Vi dy, \t
la ddu tab. Bang 3.2 trinh bay cac ky tu dic biét.

Cac kiéu ky tu dic biét

Ky tu Y nghia

\’ Dau nhay don

\” Déu nhay kép
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\ Dau chéo

\0 Ky tu null

\a Alert

\b Backspace

\f Sang trang form feed
\n Dong méi

\r Dau dong

\t Tab ngang

\v Tab doc

Chuyén doi cac kiéu dir liéu

Nhitng ddi twong cua mot kiéu dir liéu ndy co thé duoc chuyén sang nhirng doi
tugng cua mot kiéu dir liéu khac thong qua co ché chuyén d6i twong minh hay ngam
dinh. Chuyén d6i nham dinh duoc thuc hién mot cach ty dong, trinh bién dich sé& thuc
hién cong viéc nay. Con chuyén d6i twdng minh dién ra khi chling ta gan ép mot gié tri
cho kiéu dix liéu khac.

Viéc chuyén doi gi tri ngam dinh duoc thuc hién mot cach ty dong va dam bao
la khdng mat thong tin. Vi du, ching ta c6 thé gan ngam dinh mot sb kiéu short (2 byte)
vao mot sb kiéu int (4 byte) mot cach ngam dinh. Sau khi gan hoan toan khéng mat dix
liéu vi bat ctr gia tri ndo cua short ciing thudc vé int:

short x = 10; int y = x; // chuyén d6i ngam dinh

Tuy nhién, néu chdng ta thuc hién chuyén d6i nguoc lai, chiac chan ching ta s&
bi mat théng tin. Néu gia tri caa s6 nguyén d6 16n hon 32.767 thi né sé& bi cit khi chuyén
ddi. Trinh bién dich s& khdng thuc hién viéc chuyén doi ngam dinh tir s6 kiéu int sang
s6 kiéu short:

short x; int y = 100; x = y; // Khéng bién dich, 16i I!!

Dé khong bi 1i chiing ta phai ding lénh gan tuong minh, doan ma trén duoc viét
lai nhu sau:
short x; int y = 500;

x = (short) y; // Ep kiéu twong minh, trinh bién dich khdng béo 15i

3. Bién va hang

Pé tao mot bién ching ta phai khai bao kiéu caa bién va gan cho bién mot tén
duy nhét. Bién c6 thé duoc khai tao gia tri ngay khi duoc khai bao, hay né ciing c6 thé
duoc gan mot gia tri méi vao bat ci luc nao trong chuong trinh. Vi du sau minh hoa sir
dung bién.

Khoi tao va gan gia tri dén mot bién.

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);

}
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Két qua:
Sau khi khoi tao: bienl =9
Sau khi gan: bienl = 15

Ngay khi khai bao bién ta di gan gia tri 12 9 cho bién, khi xuat bién nay thi bién
c6 gia tri 12 9. Thuc hién phép gan bién cho gia tri mai 1a 15 thi bién s& c6 gia tri 1a 15
va xuat két qua 1a 15.
G4n gi4 tri xac dinh cho bién

C# doi hoi céc bién phai duoc khoi tao trude khi duoc sir dung. Dé kiém tra luat
nay chung ta thay d6i dong Iénh khai tao bién bien1 trong vi du 3.1 nhu sau:
int bien; va gitr nguy@n phan con lai ta dwoc vi du sau:
Str dung mat bién khong khai tao.
class MinhHoaC3 { static void Main() { int bienZ;
System.Console.WriteLine("Sau khi khoi tao: bienl ={0}", bienl); bienl = 15;
System.Console.WriteLine("Sau khi gan: bienl ={0}", bienl);

ks
k

sau:
...error CS0165: Use of unassigned local variable ‘bien1’

Viéc sir dung bién khi chua dugc khoi tao 1a khdng hop 18 trong C#. Vi du 2 trén
khéng hop Ié€.

Tuy nhién khdng nhat thiét lac nao chung ta ciing phai khai tao bién. Nhung dé
dung duoc thi bat budc phai gan cho chiing mét gid tri truéc khi ¢ mot 1énh nao tham
chiéu dén bién d6. Biéu nay duoc goi 1a gan gia tri xac dinh cho bién va C# bat budc
phai thuc hién diéu nay.Vi du sau minh hoa mot chuong trinh ding.

Bién khong duoc khi tao nhung sau d6 duoc gén gia tri.

class MinhHoaC3 { static void Main() { int bienl; bienl = 9;
System.Console.WriteLine("Sau khi khoi tao: bienl ={0}", bienl); bienl = 15;
System.Console.WriteLine("Sau khi gan: bienl ={0}", bienl);

¥
k

Hing

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

Hang ciing 1a mot bién nhung gia tri ciia hang khong thay doi. Bién la cong cu
rat manh, tuy nhién khi 1am viéc voi mot gié tri duoc dinh nghia 1a khong thay d6i, ta
phai dam bao gia trj ciia n6 khong duoc thay dbi trong sudt chuwong trinh. Vi du, khi lap
mot chuong trinh thi nghiém héa hoc lién quan dén nhiét do sdi, hay nhiét do dong cua
nuéc, chuwong trinh can khai bao hai bién 13 DoSoi va DoDong, nhung khong cho phép
gia tri cua hai bién nay bi thay doi hay bi gan. Dé ngin ngtra viéc gan gia tri khac, ta
phai sir dung bién kieu hang.

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

x =100;
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Gia tri 100 la gi4 tri hang. Gia tri caa 100 lubn 1a 100. Ta khong thé gan gia tri
khac cho 100 duoc.

Biéu tuong hang: gan mot tén cho mot gia tri hang, dé tao mét biéu twong hiang
dung tir khoa const va cu phap sau:
<const> <type> <tén hang> = <gia tri>;

Mot biéu twong hiang phai duoc khoi tao khi khai bao, va chi khoi tao duy nhét
mot lan trong sudt chuong trinh va khong dugc thay doi.
const int DoSoi = 100;

Trong khai bao trén, 32 1a mot hang sé va DoSoi l1a mét biéu twong hing co kiéu
nguyén. Vi du sau minh hoa viéc st dung nhitng biéu twong hang.
Str dung biéu tugng hang.
class MinhHoaC3
{ static void Main() { const int DoSoi = 100; // B C const int DoDong =0; // B C
System.Console.WriteLine( "Do dong cua nuoc {0}", DoDong );
System.Console.WriteLine( Do soi cua nuoc {0}", DoSoi );

Két qua:
Do dong cua nuoc 0
Do soi cua nuoc 100

Vi du trén tao ra hai biéu tugng hang chira gia tri nguyén: DoSoi va DoDong,
theo qui tic dit tén hang thi tén hing thuong duoc dit theo ct phap Pascal, nhung diéu
nay khong doi hoi boi ngdn ngir nén ta cd thé dat tay y.

Viéc dung biéu thuc hang nay s& lam cho chuong trinh duoc viét ting thém phan
¥ nghia cuing véi sy d& hiéu. That sy chiing ta c6 thé ding hang sé 1a 0 va 100 thay thé
cho hai biéu tugng hang trén, nhung khi dé6 chuwong trinh khong dugc dé hiéu va khéng
duoc ty nhién Iam. Trinh bién dich khéng bao gio chap nhan mét 1énh gan gié tri méi
cho mét biéu tugng hang.

Vi du trén c6 thé duoc viét lai nhu sau

class MinhHoaC3 { static void Main() { const int DoSoi = 100; /D¢ C const int DoDong
=0;//DoC

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

DoSoi = 200;

by

¥ .

Khi d6 trinh bién dich sé phéat sinh mét 16i sau:

error CS0131: The left-hand side of an assignment must be a variable, property or
indexer.

Kiéu liét ké
Kiéu liét ké don gian 1a tap hop cac tén hang c6 gia tri khong thay d6i (thuong

duoc goi la danh sach liét ké). q ‘
Trong vi du trén, co hai biéu tugng hang c6 quan hé vaéi nhau:
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const int DoDong = 0; const int DoSoi = 100;

Do muc dich mé rong ta mong muén thém maot sé hing s khac vao danh sach
trén, nhu cac hang sau:
const int DoNong = 60; const int DoAm = 40; const int
DoNguoi = 20;

C4c biéu twong hing trén diéu c6 y nghia quan hé véi nhau, cting néi vé nhiét do
ctia nudc,khi khai bao ting hang trén cé vé cong kénh va khong duogc lién két chat ché
cho lam. 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,

}

M&i kiéu liét k& cd mot kiéu dit liéu co sa, kiéu dir liéu co thé 1a bat ca kiéu dix
liéu nguyén nao nhu int, short, long... tuy nhién kiéu dix liéu cua liét ké khdng chap nhan
kiéu ky tu. Dé khai bao mot kiéu liét ké ta thuc hién theo ci phap sau:

[thudc tinh] [b6 sung] enum <tén liét ké> [:kiéu co sd]
{danh séach céc thanh phan liét ké};

Thanh phan thudc tinh va bd sung 1a tu chon s& dugc trinh bay trong phan sau
cua séch.

Trong phan nay ching ta s& tap trung vao phan con lai cua khai bao. Mot kiéu
liét ké bat dau vai tir khda enum, tiép sau 1a mot dinh danh cho kiéu liét ké:
enum NhietDoNuoc

Thanh phan kiéu co sa chinh 12 kiéu khai béo cho cac muc trong kiéu liét ké. Néu
bo qua thanh phan nay thi trinh bién dich s& gan gia tri mac dinh la kiéu nguyén int, tuy
nhién ching ta c6 thé sir dung bat ct 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 s& 1a s nguyén
khdng dau uint:
enum KichThuoc :uint { Nho = 1, Vua = 2, Lon = 3,

}

La khai bao mot kiéu liét ké phai két thdc bang mot danh sach liét ké, danh sach
liét ké nay phai c6 cac hang duoc gan, va mdi thanh phan phai phan cach nhau dau phay.
Ta viét lai vi du minh hoa trén nhu sau.

Str dung kiéu liét ké dé don gian chuong trinh.

class MinhHoaC3 { // Khai bao kiéu liét ké enum NhietDoNuoc

{

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

100, } 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);
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Nhiet do dong: 0
Nhiet do nguoi: 20
Nhiet do am: 40
Nhiet do nong: 60
Nhiet do soi: 100
MGi thanh phan trong kicu liét ké tuong (ing véi mot gié tri so, trong trudng hop
nay 1a mot sé hguyen. Néu ching ta khong khai tao cho cac thanh phan nay thi ching
s& nhan cac gia tri tiép theo vé&i thanh phan dau tién 13 0.
Ta xem thtr khai bao sau:
enum Thutu { ThuNhat, ThuHai, ThuBa = 10, ThuTu

}

Khi d¢6 gia tri cua ThuNhat 1a 0, gia tri cua ThuHai la 1, gia tri caa ThuBa la 10
va gia tri caa ThuTu la 11.

Kiéu liét ké 1a mot kiéu hinh thtrc do @6 bat budc phai thuc hién phép chuyén doi
tuong minh véi cac kiéu gié tri nguyén:
int X = (int) ThuTu.ThuNhat;
Kiéu chudi ky tu

Kiéu dit liéu chudi kha than thién véi nguoi lap trinh trong bt ¢t ngdn ngi 1ap
trinh nao, kiéu dir liéu chudi Iuu gitt moét mang nhiing ky tu.

Dé khai bao mot chudi chiing ta st dung tir khoa string twong tu nhu cach tao
mét thé hién cua bt ca ddi twrong nao:
string chuoi;

Mot hang chudi duoc tao bang cach dit cac chudi trong dau nhay dbi:
“Xin chao”

Pay 1a cach chung dé khai tao mot chudi ky tu véi gia tri hang:
string chuoi = "Xin chao"

Dinh danh

Dinh danh 13 tén ma nguoi 1ap trinh chi dinh cho céc kiéu dit liéu, cac phuong
thirc, bién, hang, hay déi tugng.... Mot dinh danh phai bat ¢au vai mot Ky tu chit cai hay
dau gach dudi, cac ky tu con lai phai 1a ky tu chit cai, chix s6, dau gach dudi.

Theo qui uéc dit tén cua Microsoft thi dé nghi st dung cl phép lac da (camel
notation) bat dau bang ky tu thuong dé dat tén cho cac bién 1a ci phap Pascal (Pascal
notation) véi ky tu dau tién hoa cho cach dit tén ham va hau hét cac dinh danh con lai.
Hau nhu Microsoft khong con dung ct phap Hungary nhu iSoNguyen hay diu gach
dudi
Bien Nguyen d¢ dit cac dinh danh.

Cac dinh danh khong dugc trung vai cac tir khoa ma C# dua ra, do d6 chung ta
khong thé tao cac bién c6 tén nhu class hay int dwgc. Ngoai ra, C# ciing phan biét cac
ky tu thuong va ky tu hoa vi vay C# xem hai bién bienNguyen va bienguyen 1a hoan
toan khac nhau.

4. Biéu thiic

Nhirng céu Iénh ma,thuc hién viéc danh gia mot gia tri goi la biéu thirc. M6t phép
gan mot gia tri cho mot bién cling 1a mét biéu thuec:
varl = 24;
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Trong cau Iénh trén phép danh gia hay dinh lugng chinh Ia phép gan c6 gia tri la
24 cho bién varl. Luu ¥ 14 toan tir gan (“=") khong phai 12 toan tir so sanh. Do vay khi
sir dung toan tir ndy thi bién bén trai s& nhan gié tri cua phan bén phai. Céc toan tir cua
ngdn ngir C# nhu phép so sanh hay phép gan s& duoc trinh bay chi tiét trong muyc toan
tor cia chuong nay.

Do varl = 24 1a mét biéu thire dugc dinh gid tri 1a 24 nén biéu thic nay cé thé
dugce xem nhu phan bén phai caa mot biéu thic gan khac:
var2 = varl = 24;

Lénh nay s& dugc thyuc hién tir bén phai sang khi d6 bién varl s& nhan duogc gia
tri 1a 24 va tiép sau d6 thi var2 ciing duoc nhan gié tri 12 24. Do vay ca hai bién déu cling
nhan mot gid tri 12 24. C6 thé dung lénh trén dé khai tao nhiéu bién c6 cling mot gié tri
nhu:
a=b=c=d=24;

5. Khoang tring

Trong ngdn ngit C#, nhitng khoang tring, khoang tab va cac dong duoc xem nhu
la khoang trang (whitespace), giéng nhu tén goi vi chi xuat hién nhirng khoang trang dé
dai dién cho céac ky tu d6. C# sé bo qua tat ca cac khoang trang d6, do vay ching ta c6
thé viét nhu sau:
varl=24; Hay varl = 24,
va trinh bién dich C# s& xem hai cu lénh trén 14 hoan toan gidéng nhau.

Tuy nhién luu ¥ 13 khoang trang trong mét chudi s& khong duoc bo qua. Néu
ching ta viét:

System.WriteLine(*"Xin chao!");
mdi khoang trang ¢ giira hai chit “Xin” va “chao” déu dugc ddi xir binh thudng nhu cac
Ky tu khac trong chudi.

Hau hét viéc sir dung khoang tring nhu mét sy tly y caa ngudi lap trinh. Diéu
cot yéu 1a viéc str dung khoang trang sé 1am cho chuong trinh dé nhin dé doc hon Ciing
nhu khi ta viét mot van ban trong MS Word néu khong trinh bay tot thi s& kho doc va
gay mat cam tinh cho ngudi xem. Con ddi véi trinh bién dich thi viéc dung hay khéng
ding khoang trang la khdng khac nhau.

Tuy nhién, cling can luu y khi str dung khoang trang nhu sau:
int x = 24;
tuong tu nhu:
int x=24;
nhung khong giéng nhu:
intx=24;

Trinh bién dich nhan biét duoc cac khoang trang & hai bén cua phép gan 1a phu
va c0 thé bo qua, nhung khoang trang gitra khai bao kiéu va tén bién thi khéng phai phu
hay thém ma bat budc phai c6 toi thiéu mot khoang trang. Diéu nay khdng cé gi bat hop
ly, vi khoang tring cho phép trinh bién dich nhan biét dugc tir khod int va khéng thé nao
nhan duoc intx.

Tuong ty nhu C/C++, trong C# ciu 1énh dugc két thlic véi dau cham phay ;.
Do vay c6 thé mot cau 1énh trén nhiéu dong, va mét dong c6 thé nhiéu cau Iénh nhung
nhét thiét 1a hai cau Iénh phai cach nhau mét dau cham phay.

6. Cau lénh
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Trong C# mot chi din lap trinh ddy du duoc goi 1a cau lénh. Chuong trinh bao
gom nhiéu cau lénh tuan ty voi nhau. Mai cau lénh phai két thic voi mét diu chiam
phay, vi du nhu:
int X; // mot cau 1énh x = 32; // cau Iénh khac int y =x; // day cling la mot cau Iénh

Nhitng cau 1énh nay s& duoc xt Iy theo thtr tu. Dau tién trinh bién dich bat dau ¢
vi tri dau cua danh sach céc cau Iénh va lan luot di tirng cau lénh cho dén Iénh cudi cung,
tuy nhién chi ding cho truong hop cac cau Iénh tuan ty khdng phan nhanh.

C6 hai loai cau Iénh phan nhanh trong C# 1a : phan nhanh khong c6 diéu kién
(unconditional branching statement) va phan nhanh c6 diéu kién (conditional branching
statement).

Ngoai ra con cd cac cau lénh 1am cho mot sé doan chuong trinh dugc thyc hién
nhiéu 1an, cac cau lénh nay duoc goi 1a cau Iénh Iap hay vong lap. Bao gém cac Iénh lap
for, while, do, in, va each s& duoc dé cap téi trong muc tiép theo.

Sau day chung ta s& xem xét hai loai 1énh phan nhanh phé bién nhat trong lap
trinh C#.

Phan nhanh khéong cé diéu kién

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

Khi trinh bién dich xu 1y dén tén ciia mot ham, thi s& ngung thuc hién ham hién
thoi ma bat dau phan nhanh dé tao mot goi ham méi. Sau khi ham vira tao thuc hién
Xong Vva tra vé mot gid tri thi trinh bién dich sé tiép tuc thuc hién dong Iénh tiép sau cua
ham ban dau. vi du 3.6 minh hoa cho viéc phan nhanh khi goi ham.

Goi mot ham.

using System; class GoiHam { static void Main() {

Console.WriteLine( "Ham Main chuan bi goi ham Func()..." );

Func(); Console.WriteLine( "Tro lai ham Main()"); } static void Func() {
Console.WriteLine( "---->Toi la ham Func()...");

Két qua:
Ham Main chuan bi goi ham Func()...
---->Toi la ham Func()... Tro lai ham Main()

Ludng chuong trinh thyc hién bat dau tir ham Main xtr 1y dén dong Iénh Func(),
lénh Func() thudong duoc goi 13 mot 1oi goi ham. Tai diém nay ludng chuong trinh sé& ré
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 Iénh ngay sau cau 1énh goi ham Func.

Tir khoa phan nhanh khong diéu kién

Dé thuc hién phan nhanh ta goi mot trong céc tir khéa sau: goto, break, continue,
return, statementthrow. Viéc trinh bay cac tir khoa phan nhanh khong diéu kién nay
s& dugc dé cap trong chuong tiép theo. Trong phan nay chi dé cap chung khong di vao
chi tiet.
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Phan nhanh cé diéu Kkién

Phan nhénh c6 diéu kién duoc tao béi cac Iénh diéu kign. Céc tir khoa cua cac
Iénh nay nhu : if, else, switch. Su phan nhanh chi dugc thuc hién khi biéu thire dicu kién
phan nhanh dugc xac dinh la dang.

Cau Iénh if...else

Cau lénh phan nhénh if...else dya trén mot diéu kién. Biéu kién 1a mot biéu thirc
s& dugc kiém tra gié tri ngay khi bat dau gap cau lénh d6. Néu diéu kién duoc kiém tra
1a dung, thi cau 1énh hay mot khéi cac cau Iénh bén trong than cua cau lénh if duoc thuc
hién.

Trong cau diéu kién if...else thi else 1a phan tuy chon. Cac cau lénh bén trong
than cua else chi duoc thuc hién khi diéu kién cua if 12 sai. Do vay khi cau lénh day du
if...else dugc dung thi chi c6 mét trong hai if hoac else duogc thuc hién. Ta c6 cl phap
cau diéu kién if... else sau:
if (biéu thirc didu kién) <Khéi lénh thuc hién khi diéu kién dang>
[else
<Khbi 1énh thuc hién khi diéu kién sai>]

Néu cac cau Iénh trong than cua if hay else ma Ion hon mot 1énh thi cac 1énh nay
phai duoc bao trong mot khéi Iénh, tic 12 phai nam trong dau khéi { }:
if (biéu thuc diéu kién) { <Lénh 1> <Lénh 2> ... } [else { <lénh 1> <Iénh 2> .... }]

Nhu trinh bay bén trén do else 1a phan tly chon nén dugc dat trong dau ngoac
vuong
[...]. Minh hoa bén dudi cach sir dung céu Iénh if...else.

Dung cau lénh diéu kién if...else.

using System; class ExIfElse { static void Main() { int varl = 10; int var2 = 20; if ( varl
> var2) { Console.WriteLine( "varl: {0} > var2:{1}", varl, var2); } else {
Console.WriteLine( "var2: {0} > varl:{1}", var2, varl); } 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); } else { varl =
var2; Console.WriteLine( "Thiet lap gia tri varl = var2" ); Console.WriteLine( "varl =
{0}, var2 = {1}", varl, var2 );

Két qua:
Gan gia tri varl cho var2
Tang bien varl len mot
Varl = 31, var2 = 30

Trong vi du trén, cau Iénh if dau tién s& kiém tra xem gid tri cua varl c6 16n hon
gia tri cua var2 khdng. Biéu thtrc diéu kién nay sir dung toan tir quan hé 16n hon (>), cac
toan tir khac nhu nho hon (<), hay bang (==). Céc toan tir ndy thudng xuyén duoc sir
dung trong 1ap trinh va két qua tra la gia tri dung hay sai.

Viéc kiém tra xac dinh gia tri varl 16n hon var2 14 sai (vi varl = 10 trong khi var2
= 20), khi do6 cac 1énh trong else s€ dugc thuc hién, va cac 1énh nay in ra man hinh:
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var2: 20 > varl: 10

Tiép theo dén cau Iénh if thi hai, sau khi thuc hién 1énh gan gié tri cua varl = 30,
lac nay diéu kién if ding nén cac cau 1énh trong khdi if s& dugc thuc hién va két qua la
in ra ba dong sau:
Gan gia tri varl cho var2
Tang bien varl len mot
Varl =31, var2 =30

Céu 1énh if 16ng nhau

Cac lénh diéu kién if c6 thé 1ong nhau dé phuc vu cho viéc xu 1y cac cau diéu
kién phuc tap. Viéc nay ciing thuong xuyén gap khi lap trinh. Gia su ching ta can viét
Mot chuong trinh c6 y€u cau xac dinh tinh trang két hon cia mot cong dan dya vao cac
thong tin nhu tudi, gidi tinh, va tinh trang hdn nhan, dua trén mot sé thong tin nhu sau:
. Néu cong dan 1a nam thi do tudi co thé két hon 1a 20 véi diéu kién 1a chua cé gia
dinh.

. Néu cong dan Ia nir thi do tudi c6 thé két hon 1a 19 ciing véi diéu Kién 1a chua co
gia dinh.
. Tat ca cac cong dan co tudi nho hon 19 diéu khong dugc két hon.

Dua trén cac yéu cau trén ta c6 thé dung céc Iénh if 16ng nhau dé thyc hién. Vi

du sau s& minh hoa cho viéc thuc hién cac yéu cau trén.

Cac lénh if 16ng nhau.

using System; class TinhTrangKetHon { static void Main() { int tuoi;

bool coGiaDinh; // 0: chua c¢6 gia dinh; 1: da c¢6 gia dinh bool gioiTinh; // 0: gigi tinh
nir; 1: gidi tinh nam tuoi = 24; coGiaDinh = false; // chua c6 gia dinh if ( tuoi >= 19) {
if ( coGiaDinh == false) { if ( gioiTinh == false) // nu Console.WriteLine(*" Nu co the
ket hon™); else // nam if (tuoi >19) // phai 16n 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 lénh if dau tién duoc thuc hién, biéu thire diéu kién
dung do tudi c6 gia tri 1a 24 1én hon 19. Khi d6 khdi lénh trong if s& duogc thyc thi. O
trong khoi nay lai xuat hién mot 1énh if khac dé kiém tra tinh trang xem nguoi d6 da co
gia dinh chua, két qua diéu kién if 1a ding vi coGiaDinh = false nén biéu thirc so sanh
coGiaDinh == false s& tra vé gia tri dung. Tiép tuc xét xem gidi tinh cta nguoi do 1a
nam hay nit, vi chi c6 nam trén 19 tudi méi dugc két hon. Két qua kiém tra 13 nam nén
cau lénh if tht ba duoc thuc hién va xuat ra két qua : “Nam co the ket hon”.

Cau Iénh switch

Khi ¢ qua nhiéu diéu kién dé chon thuc hién thi dung cau Iénh if s& rat rdi ram
va dai dong, Cac ngon ngix lap trinh cap cao déu cung cap mot dang cau lénh switch liét
ké céc gié tri va chi thuc hién cac gia tri thich hop. C# ciing cung cap cau lénh nhay
switch co cu phap sau:
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switch (biéu thirc diéu kién) { case <gia tri>: <Céc cau lénh thyc hién> <lénh nhay>
[default: <Céac céu Iénh thuc hién mac dinh>] }

Ciing twong ty nhu cu 1énh if, biéu thirc dé so sanh duoc dit sau tir khoa switch,
tuy nhién gid tri so sanh lai duoc dat sau moi cac tir khoa case. Gia trj sau tir khoa case
la céc gia tri hang sé nguyén nhu da dé cap trong phan truéc.

Néu mot cau Iénh case dugc thich hop tic 1a gia tri sau case bang véi gia tri cua
biéu thtrc sau switch thi cac cau lénh lién quan dén cu lénh case nay s& duoc thuc thi.
Tuy nhién phai c6 mot cau Iénh nhay nhu break, goto dé diéu khién nhay qua cac case
khac.Vi néu khéng c6 cac 1énh nhay nay thi khi d6 chuong trinh s& thuc hién tat ca cac
case theo sau. Dé dé hiéu hon ta s& xem xét vi du dudi day.

Cau lénh switch.

using System; class MinhHoaSwitch { static void Main() { const int mauDo = 0; const
int mauCam = 1; const int mauVang = 2; const int mauLuc = 3; const int mauLam = 4;
const int mauCham = 5; const int mauTim = 6; int chonMau = maulLuc; switch (
chonMau ) { case mauDo: Console.WriteLine("Ban cho mau do" ); break; case
mauCam: Console.WriteLine( "Ban cho mau cam" ); break; case mauVang:
//IConsole.WriteLine( "Ban chon mau vang"); case mauLuc: Console.WriteLine( "Ban
chon mau luc"); break; case mauLam: Console.WriteLine( "Ban chon mau lam"); goto
case mauCham; case mauCham: Console.WriteLine( "Ban cho mau cham"); goto case
mauTim; case mauTim: Console.WriteLine( "Ban chon mau tim"); goto case maulL.uc;
default: Console.WriteLine( "Ban khong chon mau nao het"); break; }
Console.WriteLine( "Xin camon!"); } }

Trong vi du trén liét ké bay loai mau va ding cau lénh switch dé kiém tra cac
truong hop chon mau.O ddy chung ta thir phan tich tirg cau lénh case ma khéng quan
tam dén gia tri bién chonMau.

MO ta cac truong hop thuc hién cau Iénh switch.

Gia tri Cau lénh case thuc hién Két qua thue hién
chonMau

mauDo | case mauDo Ban chon mau do
mauCam | case mauCam Ban chon mau cam

mauVang | case mauVangcase mauLuc | Ban chon mau luc

mauLuc | case mauLuc Ban chon mau luc
case mauLam case mauCham | Ban chon mau lam Ban chon mau cham
maulLam | case mauTimcase mauluc Ban chon mau timBan chon mau luc
case mauCham case Ban chon mau chamBan chon mau
mauCham | mauTimcase maulLuc timBan chon mau luc
mauTim | case mauTimcase mauluc Ban chon mau timBan chon mau luc

Trong doan vi du do gi4 trj cua bién chonMau = mauLuc nén khi vao lénh switch
thi case maulLuc sé dugc thuc hién va két qua nhu sau:



Két qua vi du 3.9 Ban chon mau luc
Xin cam on!

Ddi voi nguoi 1ap trinh C/C++, trong C# chung ta khéng thé nhay xuéng mot
truong hop case tiép theo néu cau Iénh case hién tai khdng rong. Vi vay ching ta phai
viét nhu sau:
case 1:// nhay xudng case 2:

Nhu minh hoa trén thi truong hop xir ly case 1 1a rdng, tuy nhién chiing ta khong
thé viét nhu sau:
case 1: DoAnything();

// Trudng hop nay khong thé nhay xudng case 2 case 2:

trong doan chuong trinh thir hai truong hop case 1 ¢6 mot cau [énh nén khdng thé nhay
xuéng duoc. Néu mudn trudng hop casel nhay qua case 2 thi ta phai st dung cau lénh
goto mot cac tuong minh:

case 1: DoAnything(); goto case 2; case 2:

Do vay khi thuc hién xong cac cau lénh cia mot trudng hop néu mudn thuc hién
mot truong hop case khac thi ta dung cau Iénh nhay goto vai nhén cua truong hop do:
goto case <gia tri>

Khi gap lénh thoat break thi chuong trinh thoat khoi switch va thuc hién Iénh tiép
sau khéi switch do.

Néu khoéng co truong hop nao thich hop va trong cau Iénh switch cé dung cau
lénh defalut thi cac cau Iénh cua trueong hop default s& duoc thuc hién. Ta c6 thé ding
default dé canh béo mot 15i hay xu Iy mot truong hop ngoai tat ca cac trudng hop case
trong switch.

Trong vi du minh hoa cAu Iénh switch trudc thi gié tri dé kiém tra cac trudng hop
thich hop la cac hang s nguyén. Tuy nhién C# con c¢6 kha ning cho phép chung ta ding
cau lénh switch vai gi tri 1a mot chudi, c6 thé viét nhu sau:
switch (chuoil) { case "mau do": .... break; case "mau cam": ... Break; ... }

Cau Iénh lap

C# cung cap mot bo ma rong cac cau Iénh lap, bao gom cac cau Iénh lap for,
while va do... while. Ngoai ra ngén ngit C# con bo sung thém mét cau lénh lap foreach,
1énh nay méi ddi véi ngudi lap trinh C/C++ nhung kha than thién véi ngudi 14p trinh
VB. Cudi cung la cac cau lénh nhay nhu goto, break, continue, va return.

Cau Iénh nhay goto

Lénh nhay goto 1a mot Iénh nhay don gian, cho phép chuong trinh nhay vo diéu
Kign to1 mot vi tri trong chuong trinh thong qua tén nhan. Tuy nhién viéc st dung I1€nh
goto thuong 1am mat di tinh cau trc thuat toan, viéc lam dung s& dan dén mot chuong
trinh nguon ma giai lap trinh goi 13 “mi n lién” r6i nhu md bong bong vay. Hau hét cac
ngudi 1ap trinh ¢6 kinh nghiém déu tranh ding 1énh goto. Sau day 1a cach st dung lénh
nhay goto: Tao mot nhan goto dén nhan

Nhan 12 mot dinh danh theo sau boi dau hai cham (;). Thuong thuong mot lénh
goto gan véi mot diéu kién nao d6, vi du 3.10 sau s& minh hoa céc sir dung Iénh nhay
goto trong chuong trinh.
Str dung goto.
using System; public class UsingGoto { public static int Main() { inti = 0; lap:// nhan
Console.WriteLine("i:{0}",i); i++; if (i <10) goto lap;
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/I nhdy vé nhan lap return 0; } }
Két qua:
01i2i:31:41:51:61:71:81:9
Néu chiing ta v& luu d6 cia mot chuong trinh ¢6 st dung nhiéu 1énh goto, thi ta

sé thay ket qua rat nhiéu duong chong chéo Ién nhau, giong nhu 1a cac sgi mi vay. Chinh
Vi vay nén nhirng doan ma chuong trinh cé dung 1énh goto con dugc goi la “spaghetti
code”.

~Viéc tranh dung Iénh nhdy goto trong chuong trinh hoan toan thuc hién dugc, €6
thé dung vong lap while dé thay thé hoan toan cac cau Iénh goto.

Vong lap while

Y nghia cta vong lap while 1a: “Trong khi diéu kién ding thi thyuc hién céc cong
viéc nay”. Ct phap st dung vong lap while nhu sau:
while (Biéu thirc) <Cau lénh thuc hien>

Biéu thuc cua vong lip while 1a diéu kién dé cac lénh duoc thuc hién, biéu thic
nay bat budc phai tra vé mot gia tri kiéu bool 1a true/false. Néu cé nhiéu cau lénh can
duoc thuc hién trong vong lip while thi phai dit cac 1énh nay trong khéi 1énh. Vi du sau
minh hoa viéc sir dung vong lap while.
Str dung vong lap while.
using System; public class UsingWhile { public static int Main() { int i = 0; while (i <
10) { Console.WriteLine(* i: {0} ",i); i++; } return O; } }
Két qua:
01i2i:31:41:51:61:71:81:9

Doan chuong trinh trén ciing cho két qua twong ty nhu chwong trinh minh hoa
3.10 dung Iénh goto. Tuy nhién chuong trinh 3.11 r6 rang hon va cé y nghia tu nhién
hon. C6 thé dién giai ngdn ngir tu nhién doan vong lip while nhu sau: “Trong khi i nho
hon 10, thi in ra gia tri cua i va tang i 1én mot don vi”.

Vong lap while s& kiém tra diéu kién trudc khi thuc hién cac 1énh bén trong, diéu
nay dam bao néu ngay tir dau diéu kién sai thi vong lap s& khdng bao gio thuc hién. do
vay néu khai tao bién i co gi tri 1a 11, thi vong lap s& khong dugc thyc hién.

Vong lap do...while

Déi khi vong 1ap while khong thoa man yéu cau trong tinh hudng sau, ching ta
mudn chuyén ngir nghia ctia while 1a “chay trong khi diéu Kién dung” thanh ngit nghia
khac nhu “lam diéu nay trong khi diéu kién vain con diing”. Néi cach khac thuc hién mot
hanh dong, va sau khi hanh dong duoc hoan thanh thi kiém tra diéu kién. C phap su
dung vong lap do...while nhu sau:
do <Cau Iénh thyc hién> while ( diéu kién)

O day c6 su khéc biét quan trong gitra vong lap while va vong lap do...while 1a
khi ding vong lip do...while thi téi thiéu s& c6 mét lan cac cau lénh trong do...while
dugc thuc hién. Diéu nay ciing d& hiéu vi 1an dau tién di vao vong lap do...while thi diéu
kién chua dugc kiém tra.
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Vong lap for
Vong lap for bao gom ba phan chinh:

. Khai tao bién dém vong lap
. Kiém tra dieu kién bién dém, néu dung thi sé thuc hién céc 1énh bén trong vong
for

. Thay d6i budc lap.

Cu phép str dung vong lap for nhu sau:

for ([ phan khai tao] ; [biéu thire diéu kién]; [budc 1ap]) <Cau lénh thuc hién>

Vong lap for dugc minh hoa trong vi du sau:

Str dung vong lap for.

using System; public class UsingDoWhile { public static int Main( ) { inti=11; do {
Console.WriteLine("i: {0}",i); i++; } while (1<10) return0; } }

12345678910
11121314151617 181920
21 22 23 24 25 26 27 28 29

Trong doan chwong trinh trén c6 sir dung toan tir chia liy du modulo, toan tir nay
s& duoc dé cap dén phan sau. Y nghia 18nh i%10 == 0 1a kiém tra xem i c6 phai 1a boi
s6 cua 10 khéng, néu i 1a boi sb caa 10 thi st dung 1énh WriteLine dé xuét gia tri i va
sau d6 dua cursor vé dau dong sau. Con nguoc lai chi can xuat gia tri cua i va khong
xudng dong.

Dau tién bién i duoc khoi tao gia tri ban dau 13 0, sau d6 chuong trinh s& kiém tra
diéu kién, do 0 nho hon 30 nén diéu kién dung, khi d6 cac cau 1énh bén trong vong lap
for s& duoc thyuc hién. Sau khi thyc hién xong thi bién i s& duoc ting thém mot don vi
(i++).

C6 mét diéu luu v 1 bién i do khai bao bén trong vong lap for nén chi c6 pham
vi hoat dong bén trong vong lap. Vi du 3.14 sau s& khong duogc bién dich vi xuat hién
mot 15i.

Pham vi cua bién khai bao trong vong lap.

using System; public class UsingFor { public static int Main() { for (inti =0; i < 30;
i++) { if (i %10 ==0)

{ Console.WriteLine("{0} ",i); } else { Console.Write("{0} ",i); } } // Lénh sau sai do
bién i chi dugc khai bao bén trong vong lip Console. WriteLine(" Ket qua cuoi cung cua
i:{0}",i); return O; } }

Cau Iénh lap foreach

Vong lap foreach cho phép tao vong lap théng qua moét tap hgp hay mét mang.
bay 1a mot cau Iénh 1ap mai khong cé trong ngdn ngir C/C++. Cau 1énh foreach cé cu
phap chung nhu sau:
foreach (<kiéu tap hop> <tén truy cap thanh phan > in <
tén tap hop>) <Céc cau lénh thuc hién>
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Do 13p dua trén mot mang hay tap hop nén toan bo vong lap s& duyét qua tat ca
cac thanh phan cua tap hop theo tht ty duoc sap. Khi duyét dén phan tir cudi ciing trong
tap hop thi chuong trinh sé thoat ra khoi vong lap foreach.

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); }
return0; } }

Két qua:

12345678910

Cau Iénh nhay break va continue

Khi dang thwc hién cac Iénh trong vong lap, c6 yéu cau nhu sau: khong thyc hién
cac Iénh con lai nira ma thoat khoi vong lap, hay khong thuc hién cac cong viéc con lai
cua vong lap hién tai ma nhay qua vong lap tiép theo. Pé dap ng yéu cau trén C# cung
cap hai Iénh nhay 1a break va continue dé thoat khoi vong lap.

Break khi duogc st dung s& dua chuong trinh thoat khoi vong lap va tiép tuc thuc
hién cac 1énh tiép ngay sau vong lap.

Continue ngung thuc hién cac cong viéc con lai cua vong lap hién thoi va quay
vé dau vong lap dé thuc hién budc lap tiép theo

Hai Iénh break va continue tao ra nhiéu diém thoat va lam cho chwong trinh kho
hiéu ciing nhu 1 khé duy tri. Do vay phai can trong khi str dung cac 1énh nhay nay.

Vi du s€ duoc trinh bay bén dudi minh hoa cach st dung 1énh continue va break.
Poan chuong trinh mé phong hé théng xir Iy tin hiéu giao thong don gian. Tin hiéu md
phong 1a cac ky tu chir hoa hay sé duoc nhap vao tir ban phim, s dung ham ReadLine
cua lop
Console dé doc mot chudi ky tu tir ban phim.

Thuat toan ctia chuong trinh kha don gian: Khi nhan tin hiéu ‘0’ c6 nghia 1a moi
viéc binh thuong, khdng can phai 1am bat ci cong viéc gi ca, ké ca viéc ghi lai cac su
Kién. Trong chuong trinh nay don gian nén cac tin hi¢u dugc nhap tir ban phim, con
trong ung dung that thi tin hiéu nay s& duoc phat sinh theo cac mau tin thoi gian trong
co so dir ligu. Khi nhan duogc tin hi¢u thoat (md phong bai ky tu “T’) thi ghi lai tinh
trang va két thic xir ly. Cudi ciing, bat ct tin hiéu ndo khéc sé phat ra mot thong béo, c6
thé 1a thong bao dén nhan vién canh sat chang han... Truong hop tin hiéu 1a <X’ thi ciing
s& phét ra mot thong bao nhung sau vong 1ap xu 1y ciing két thic.

Str dung break va continue.

using System; public class TrafficSignal { public static int Main() { string signal = "0";
I/ Khéi tao tin hiéu // bat d¢au chu trinh xa ly tin hiéu while ( signal 1= "X") { //nhap tin
hiéu Console.Write("Nhap vao mot tin hieu: "); signal = Console.ReadLine(); // xuét tin
hiéu hién thoi Console.WriteLine("Tin hieu nhan duoc: {0}", signal); // phan xt Iy tin
hiéu if (signal == "T") { // Tin hiéu thoat duoc goi // luu lai su kién va thoéat
Console.WriteLine("Ngung xu ly! Thoat\n"); break; } if ( signal == "0") { // Tin hiéu
nhan duoc binh thuong // Luu lai sy Kién va tiép tuc Console.WriteLine("Tat ca dieu
tot\n"):; continue; } // Thuc hién mot s6 hanh dong nao d6 // va tiép tuc
Console.WriteLine(*---bip bip bip\n™); } return 0; } }
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Két qua: sau khi nhap tuan tu cac tin hiéu : “0”, “B”, “T”
Nhap vao mot tin hieu: 0
Tin hieu nhan duoc: 0
Tat ca dieu tot!
Nhap vao mot tin hieu: B Tin hieu nhan duoc: B
---bip bip bip
Nhap vao mot tin hieu: T Tin hieu nhan duoc: T Ngung xu ly! Thoat

Diém chinh yéu cua doan chuong trinh trén la khi nhap vao tin hiéu “T” thi sau
khi thuc hién mot so hanh dong can thiét chuong trinh s€ thoat ra khoi vong lap va khéng
Xuat ra cau thong bao bip bip bip. Ngugc lai khi nhqén duogc tin h’iéu 0 thi sau khi xuat
thong bao chuong trinh sé quay vé dau vong lap dé thuc hién tiép tuc va ciing khong
Xuat ra cau théng bao bip bip bip.
7. Toan tw
Toan tir gan

Dén I0c ndy toan tir gan kha quen thudc voi chling ta, hau hét cac chuong trinh
minh hoa tir dau sach déu da st dung phép gan. Toan tir gan hay phép gan lam cho toan
hang bén trai thay doi gia tri bang vai gia tri caa toan hang bén phai. Toan tir gan la toan
tir hai ngoi.

Day la toan tir don gian nhat thong dung nhat va cling d¢ st dung nhat.
Toan tir toan hoc

Ngon ngir C# cung Cap nam toan tir toan hoc, bao gom bdn toén tir dau céc phep
toan co ban. Toan tir cudi clng 14 toan tir chia nguyén lay phan du. Chung ta s& tim hiéu
chi tiét cac phép toan nay trong phan tlep sau.

Cac phép toan sé hoc co ban (+,-,*,

Cac pheép toan nay khdng thé thiéu trong bat cir ngon ngtr lap trinh nao, C# cling
khong ngoai I¢, cac phép toan s6 hoc don gian nhung rat can thiét bao gom: phép cong
(+), phép trir (-), phép nhan (*), phép chia (/) nguyén va khong nguyeén.

Khi chia hai sé nguyeén, thi C# s& bo phan phan s, hay bo phan du, tirc 1a néu ta
chia 8/ 3 thi s& dugc két qua 12 2 va s& bo phan du 1a 2, do vay dé Iay duoc phan du nay
thi C# cung cap thém toan tu lay du s& duoc trinh bay trong phan ké tiép.

Tuy nhién, khi chia cho s thuc c¢6 kiéu nhu float, double, hay decimal thi két
qua chia duogc tra vé 12 mot sé thuc.

Phép toan chia lay duw

Dé tim phan du cta phép chia nguyén, ching ta str dung toan tir chia lay du (%).
ViThat su phép toan chia lay du rat hitu dung cho ngudi 1ap trinh . Khi ching ta thyuc
hién mot phép chia du n cho mot s6 khéc, néu sé nay 1a boi sé cia n thi két qua cua phép
chia du 1a 0.

20 % 5 = 0 vi 20 1a mot boi s6 cua 5.

Piéu nay cho phép ching ta tng dung trong vong lap, khi mubn thuc hién mot
cbng viéc nao d6 cach khoang n lan, ta chi can kiém tra phép chia du n, néu két qua bang
0 thi thuc hién cong viéc. Cach stir dung nay da ap dung trong vi du minh hoa sur dung
vong lap for bén trén. Vi du sau minh hoa sir dung cac phép toan chia trén cac sé nguyén,
thuc...

Phép chia va phép chia lay du.
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using System; class Tester { public static void Main() { int i1, i2; float f1, f2; double d1,
d2; decimal decl, dec2; il = 17; i2 = 4; f1 = 17f; f2 = 4f, d1 = 17; d2 = 4; decl = 17;
dec2 = 4; Console.WriteLine("Integer: \t{0}", 11/i2); Console.WriteLine(*'Float: \t{0}",
f1/f2);

Console.WriteLine("Double: \t{0}", d1/d2);

Console.WriteLine("Decimal: \t{0}", decl/dec?2);

Console.WriteLine("\nModulus: : \t{0}", i1%i2); } }

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

Modulus: 1

Toan tir tang va giam
Khi str dung céc bién s ta thuong c6 thao tac 1a cong mot gia tri vao bién, trir di
mot gia tri tir bién d6, hay thuc hién céc tinh toan thay di gia tri cia bién sau d6 gan
gia tri méi vira tinh toan cho chinh bién do.
Tinh toan va gan tré lai
Gia sir chling ta c6 mot bién tén Luong lwu gid tri lwong ctia mot ngudi, bién Luong nay
c6 gia tri hién thoi 1a 1.500.000, sau d6 dé ting thém 200.000 ta c6 thé viét nhu sau:
Trong cau lénh trén phép cong duoc thuc hién trude, khi d6 két qua cua vé phai
1a 1.700.000 va két qua nay s& duoc gén lai cho bién Luong, cudi ciing Luong c6 gia tri
1a 1.700.000. Chiing ta c6 thé thuc hién viéc thay doi gia tri rdi gan lai cho bién véi bat
ky phép toan sb hoc nao:
Luong = Luong * 2; Luong = Luong — 100.000;

Do viéc ting hay giam gia tri caa mot bién rat thuong xay ra trong khi tinh toan
nén C# cung cap cac phép toan tu gan (self- assignment). Bang sau liét ké cac phép toan
tu gan.

M0 ta cac phép toan tu gan

Toan Y nghia

tu
b= Cong thém gia tri toan hang bén phaivao gia tri todn hang bén trai
Toan hang bén trai dugc trir bot di mot lugng bang gia tri clia toan hang
= bénphai
. Toan hang bén trai dugc nhan voi mot luong bé“mg gia tri ciia toan hang

bénphai.
Toan hang bén trai dugc chia vo1 mot lugng béng gia tri clia toan hang
I= bénphai.

Toan hang bén trai duoc chia 1ay du voi mot lugng bang gia tri cua toan
%= hangbén phai.

Dua trén cac phép toan tu gan trong bang ta cé thé thay thé c4c Iénh ting giam
luong nhu sau:
Luong += 200.000; Luong *= 2;
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Luong -=100.000;

Két qua cua Iénh thtr nhét 12 gia tri cua Luong s& tang thém 200.000, 1énh th hai
s& lam cho gi4 tri Luong nhan dbi tirc 13 ting gap 2 1an, va 1énh cudi clng sé trir b6t
100.000 cua Luong.

Do viéc tang hay giam 1 rat phd bién trong lap trinh nén C# cung cap hai toan tir
dac biét 1a tang mot (++) hay giam mét (--).

Khi ¢6 mudn ting di mot gid tri ctia bién dém trong vong lap ta c6 thé viét nhu
sau:
bienDem++;

Toan tr tang giam tién t6 va tang giam hau té

Gia st muédn két hop cac phép toan nhu gia tang gia tri cia mot bién va gan gia
tri cua bién cho bién thi hai, ta viét nhu sau:
varl = var2++;

Cau hoi duoc dat ra la gan gia tri trude khi cong hay gan gia tri sau khi da cong.
Hay néi cach khéc gia tri ban dau cua bién var2 1a 10, sau khi thuc hién ta muédn gia tri
cuavarl la 10, var2 1a 11, hay varl 1a 11, var2 cling 11?

Dé giai quyét yéu cau trén C# cung cap thi tu thuc hién phép toan tang/giam voi
phép toan gan, thir ty nay duoc goi 12 tién té (prefix) hay hau té (postfix). Do d6 ta co
thé viét: varl = var2++; // Hau tb

Khi Iénh nay dugc thuc hién thi phép gan sé dugc thuc hién trude tién, sau do
mai dén phép toan tang. Két qua 1a varl = 10 va var2 = 11. Con ddi véi truong hop tién
to:
varl = ++var2;

Khi d6 phép ting s& dugc thuc hién trude tic 12 gia tri cua bién var2 s& 1a 11 va
cudi cung phép gan duoc thuc hién. Két qua ca hai bién varl va var2 diéu c6 gia tri la
11.

Pé hiéu rd hon vé hai phép toan nay ching ta s& xem vi du minh hoa sau
Minh hoa sir dung toén tir tang trude va tang sau khi gan.
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; valueTwo = ++valueOne; Console.WriteLine("Thuc hien
tang truoc: {0}, {1}", valueOne, valueTwo); return 0; } }

Két qua:
Thuc hien tang sau: 11, 10
Thuc hien tang truoc: 21, 21

Toan tir quan h¢

Nhitng toan tir quan hé duoc dung dé so sanh gitra hai gia tri, va sau do tra vé két
qua la mot gia tri logic kiéu bool (true hay false). Vi du toan tir so sanh Ién hon (>) tra
vé gié tri 1a true néu gia tri bén trai cua toan tir I6n hon gia tri bén phai cua toan ta. Do
vay 5 >

2 tra vé mot gia trj 1a true, trong khi 2 > 5 tra vé gia tri false.

Céc toan tur quan hé trong ngdn ngir C# dugc trinh bay ¢ bang 3.4 bén dudi. Cac
toan tir trong bang duoc minh hoa véi hai bién 13 valuel va value2, trong d6 valuel co
giatrila
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100 va value2 c6 gia tri la 50.
Cac toan tur so sanh (gia sir valuel = 100, va value2 = 50)

Tén toan tir Ki hiéu | Biéu thirc so sanh Két qua so sanh
So sanh bang == valuel == 100valuel == 50 truefalse
Khong bang I= value2 != 100value2 !'= 90 falsetrue

Lén hon > valuel > value2value2 > valuel | truefalse

Lén hon hay bang | == value2 >= 50 true

Nhé hon < valuel < value2value2 < valuel | falsetrue

Nho hon hay bang | <= valuel <= value2 false

Nhu trong bang trén ta luu ¥ toén tir so sanh bang (==), toan tu nay dugc ky hiéu
baoi hai dau bang (=) lién nhau va cung trén mét hang , khéng co6 bat ky khoang trong
nao xuat hién gitra ching. Trinh bién dich C# xem hai dau nay nhu mot toan tu.

Toan tir logic

Trong cau lénh if ma chung ta da tim hiéu trong phan trude, thi khi diéu kién 1a
true thi biéu thirc bén trong if méi duoc thuc hién. Doi khi chung ta mudn két hop nhiéu
diéu kién véi nhau nhu: bat budc ca hai hay nhiéu diéu kién phai dang hoic chi can mot
trong cac diéu kién dung 1a di hodc khong cé diéu kién nao dang...C# cung cip mot tap
hop céc toan tir logic dé phuc vu cho ngudi lap trinh.

Bang dudi liét ké ba phép toan logic, bang nay ciing sir dung hai bién minh hoa
lax,vaytrongdoxcogiatrilabvaycogiatrila?.

Céc toan tir logic (giase x =5,y =7)

Tén to4n tir | K¥ hiéu | Biéu thirc logic Gia tri | Logic

and && | (x==3)&& (y==7) false | Ca hai diéu kiénphai dung

or I (x==3)||(y==7) |true |Chican mot diéukién diing
not ! I(x==3) true | Bicu thirc trongngodc phai sai.

Toan tir and s& kiém tra ca hai diéu kién. Trong bang trén c6 minh hoa biéu thirc
logic sur dung toan tir and:
x==3) && (y==7)

Toan bo biéu thirc duge xac dinh 14 sai vi c¢6 diéu kién (x == 3) la sai.

Vi toan tir or, thi mot hay ca hai diéu kién dung thi dung, biéu thic sé& c6 gia tri
la sai khi ca hai diéu kién sai. Do vay ta xem biéu thizc minh hoa toan ti or:

(x==3)[|(y==7) ‘
Biéu thirc nay dugc xac dinh gia tri 1a ding do c6 mét dieu kién dang 1a (y == 7)
la dang.

Ddi vai toan tir not, biéu thirc s& c6 gia tri dung khi diéu kién trong ngoic 12 sali,
va nguoc lai, do d6 biéu thuc:
I(x == 3) c6 gia trj 1a dung vi diéu kién trong ngoac tuc 1 (x == 3) Ia sai.

Nhu chung ta di biét d6i véi phép toan logic and thi chi can mot diéu kién trong
biéu thuc sai 1a toan bo biéu thic 12 sai, do vay that 1a du thira khi kiém tra cac diéu kién
con lai mot khi c6 mot diéu kién da sai. Gia st ta c6 doan chuong trinh sau:
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intx =8; if (x ==5) && (y == 10))

Khi d6 biéu thic if s& dung khi ca hai biéu thic con 1a (x == 5) va (y == 10)
dung. Tuy nhién khi xét biéu thirc thir nhat do gié tri x 12 8 nén biéu thic (x == 5) 1a sai.
Khi d6 khong can thiét dé xac dinh gia tri cua biéu thac con lai, tac 1a véi bat ky gia tri
nao cua biéu thirc (y== 10) thi toan bo biéu thirc diéu kién if van sai.

Tuong tu V6i biéu thic logic or, khi xac dinh dugc mot biéu thirc con dung thi
khdng can phai xac dinh cac biéu thirc con con lai, vi toan tir logic or chi can mot diéu
Kién dung la du:
int x =8; if ((x == 8) || (y == 10))

Khi kiém tra biéu thirc (x == 8) c6 gia tri 1a dang, thi khong can phai xac dinh
gia tri cua biéu thic (y == 10) nira.

Ngon ngir Iap trinh C# str dung logic nhu ching ta d3 thao luan bén trén dé loai
bo cac tinh toan so sanh du thira va ciing khong logic niral

D0 wu tién toan tir

Trinh bién dich phai xac dinh tha tu thuc hién céc todn tur trong truong hop mot
biéu thuc c¢d nhiéu phép toan, gia si, ¢d biéu thirc sau:
varl = 5+7*3;

Biéu thtrc trén ¢ ba phép toan dé thuc hién bao gom (=, +,*). Ta thir xét cac phép
toan theo thir ty tir trai sang phai, dau tién 1a gan gia tri 5 cho bién varl, sau d6 cong 7
vao 5 1a 12 cudi cung 1a nhan véi 3, két qua tra vé 1a 36, diéu nay that su 6 van de,
khong dung v6i muyce dich yéu cAu cua ching ta. Do vay viéc xay dung mot trinh ty xu
ly cac toan tir 1a hét stirc can thiét. Cac luat vé d6 wu tién xt ly s& bao trinh bién dich biét
duoc toan tir ndo duoc thuc hién trudc trong biéu thire. Twong tu nhu trong phép toan
dai s6 thi phép nhan c6 do vu tién thuc hién trudc phép toan cong, do vay 5+7*3 cho
két qua 1a 26 dung hon két qua 36. Va ca hai phép toan cong va phep toan nhan diéu céd
d0 wu tién cao hon phép gan. Nhu vay trinh bién dich s& thuc hi¢n cac phép toan roi sau
d6 thuc hién phép gan ¢ buéc cudi ciing. Két qua dung cua cau lénh trén 1a bién varl sé
nhan gié tri la 26.

Trong ngon ngir C#, dau ngoac dugc st dung dé thay doi tht tu xu 1y, diéu nay
cling gidng trong tinh toan dai s6. Khi ¢6 mubn két qua 36 cho bién varl c6 thé viét:
varl = (5+7) * 3;

Biéu thurc trong ngoic s& duoc xir 1y trude va sau khi co két qua 1a 12 thi phép
nhan dugc thuc hién.

Bang dudi li¢t ké thir ty d6 wu tién cac phép toan trong C#.

Thi ty wu tién cac toan tu

Loai toan tir Toan tir Thw
STT tw

Phép toan co ban | (x) X.y f(x) a[x] x++ x—new typeofsizeof checked | Trai
1 unchecked

2 +- 1 ~++x —Xx (T)X Trai
3 Phép nhan * 1% Trai
4 Phép cong + - Tréi
5 Dich bit << >> Trai
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6 Quan hé <><=>=1is Trai

7 So sanh bang === Phai

Phép toan & Tréi
8 | logicAND

Phép toan A Tréi
9 | logicXOR

Phép toén logic | | Tréi
10 |oRr
11 | Didukién AND |&& Tréi
12 | Diéukién OR ||| Tréi
13 | Diéukién ?: Phai
14 | Phépgan = *= [= 0= += -= <<= >>= &=N= |= Phai

Cac phép toan duoc liét ké cung loai sé c6 thir tu theo muc thir thy cua bang: thi
tu trai tire 1a d0 vu tién ctia cac phép toan tir bén trai sang, thir tu phai thi cac phép toan
c6 do wu tién tir bén phai qua trai. Cac toan tir khac loai thi c6 do wu tién tir trén xudng
dudi, do vay cac toan tir loai co ban s& c6 do uu tién cao nhat va phép toan gan sé co do
vu tién thap nhat trong céc toén tu.

Toan tir ba ngoi

Hau hét cac toan tir doi hoi 6 mot toan hang nhu toan tir (++, --) hay hai toan
hang nhu (+,-,* /,...). Tuy nhién, C# con cung cap thém mét toan tir c6 ba toan hang (?:).
Todn tir nay c6 cu phéap st dung nhu sau:
<Biéu thurc diéu kién > ? <Biéu thic thtr 1> : <Biéu thuc tha 2>

Toan tir ndy sé& xac dinh gié tri caa mot biéu thirc diéu kién, va biéu thirc diéu
kién nay phai tra vé mot gia tri kiéu bool. Khi diéu kién dung thi <biéu thuc thir 1> s&
duogc thyc hién, con nguoc lai diéu kién sai thi <biéu thuc thir 2> s& duoc thuc hién. C6
thé dién giai theo ngdn ngir ty nhién thi todn tir ndy c6 y nghia : “Néu diéu kién ding
thi 1am cong viéc thtr nhét, con nguoc lai diéu kién sai thi 1am céng viéc thir hai”. Cach
sur dung toan tir ba ng6i nay dugc minh hoa trong vi du sau.

Str dung toén tir bao ngoi.

using System; class Tester { public static int Main() { int valuel; int value2; int
maxValue; valuel = 10; value2

= 20; maxValue = valuel > value2 ? valuel : value2;

Console.WriteLine("Gia tri thu nhat {0}, gia tri thu hai

{1}, gia tri lon nhat {2}",valuel,value2, maxValue); return O; } }

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 ngoi duoc st dung dé kiém tra xem gia tri
cua valuel c6 16n hon gia tri cua value2, néu diang thi tra vé gié tri cua valuel, tuc 1a
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gan gia tri valuel cho bién maxValue, con nguoc lai thi gan gia tri value2 cho bién
maxValue.

8. Namspace

Viéc st dung namespace trong khi 1ap trinh la mot thoi quen t6t, boi vi cong viéc
nay chinh la cach luu cac ma nguén dé s dung vé sau. Ngoai thu vién namespace do
MS.NET va cac hang tha ba cung cip, ta c6 thé tao riéng cho minh céc namespace. C#
dua ra tir khoa using dé khai b&o str dung namespace trong chuong trinh:
using < Tén namespace >
Dé tao mot namespace ding cd phép sau:
namespace <Tén namespace> { < Pinh nghia 16p A> < Dinh nghialépB > ..... }

Poan vi du sau minh hoa viéc tao mot namespace.

Tao mot namespace.

namespace MyLib { using System; public class Tester { public static int Main() { for
(inti=0;i<10;i++) {

Console.WriteLine( "i: {0}", i);

}return O; }

Vi du trén tao ra mot namespace co tén la MyL.ib, bén trong namespace nay chia
mot 16p co tén la Tester. C# cho phép trong mot namespace c6 theé tao mot namespace
khéc l1ong bén trong va khéng gidi han mace d6 phan cap nay, viéc phéan cap nay duoc
minh hoa trong vi du dudi day.

Tao c&c namespace long nhau.

namespace MyL.ib { namespace Demo { using System; public class Tester { public static
int Main() { for (inti=0; 1< 10; i++)

{

Console.WriteLine( "i: {0}", i); } return O; }

Lép Tester trong vi du duoc dat trong namespace Demo do d6 c¢6 thé tao mot 16p
Tester khac bén ngoai namespace Demo hay bén ngoai namespace MyLib ma khdng c6
bit ctr sy tranh cép hay xung dot nao. Dé truy cap 16p Tester dung cl phép sau:
MyLib.Demo.Tester

Trong mot namespace mot 16p co thé goi mot 16p khac thudc cac cap namespace
khac nhau, vi du tiép sau minh hoa viéc goi mot ham thugc maot 1op trong namespace
khac.
Goi mot namespace thanh vién.

using System; namespace MyLib { namespace Demol { class Examplel

{
public static void Show1() { Console.WriteLine("Lop Examplel™);

}
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} } namespace Demo2 { public class Tester { public static int Main() {
Demo1l.Examplel.Showl(); Demol.Example2.Show2(); return O;

ks
¥
¥

}
/I Lop Example2 c6 cung namespace MyLib.Demol véi //16p Examplel nhung hai khai

bao khdng cung mot khbi. namespace MyLib.Demol { class Example2
{ public static void Show2() { Console.WriteLine("Lop Example2");

Két qua:
Lop Exemplel
Lop Exemple2

Vi du trén c¢6 hai diém can luu ¥ 1a cach goi mot namespace thanh vién va céach
khai béo cac namspace. Nhu chung ta thay trong namespace MyLib c6 hai namespace
con cing cap la Demol va Demo2, ham Main cia Demo2 s& duoc chuong trinh thuc
hién, va trong ham Main nay c6 goi hai ham thanh vién tinh cua hai 16p Examplel va
Example2 ctia namespace Demol.

Vi du trén cling dua ra cach khai bdo khac cac 16p trong namespace. Hai 16p
Examplel va Example2 diéu clng thugc mot namespace MyLib.Demol, tuy nhién
Example2 duoc khai bao mot khéi riéng 1é bang céach sir dung khai béao:
namespace MyLib.Demol { class Example2 { .... } }

Viéc khai béo riéng 1¢ nay c6 thé cho phép trén nhiéu tap tin nguon khac nhau,
mién sao dam bao khai bao ding tén namspace thi chung van thudc vé ciing mot
namespace.

9. C4ch chi din va bién dich

Déi véi cac vi du minh hoa trong cac phan trude, khi bién dich thi toan bo chuong
trinh s& dugc bién dich. Tuy nhién, c6 yéu cau thyc té 1a ching ta chi muén mot phan
trong chuong trinh dugc bién dich doc 1ap, vi du nhu khi debug chuong trinh hoac xay
dung céc tng dung...

Truéc khi moét ma ngudn duoc bién dich, mot chuong trinh khac duoc goi 1a
chuong trinh tién xt Iy s& thuc hién trudc va chuan bi cac doan ma ngudn dé bién dich.
Chuong trinh tién xur Iy nay s& tim trong ma ngudn céc ki hiéu chi dan bién dich dac
biét, tit ca cac chi dan bién dich nay déu duoc bat dau vai dau rdo (#). Cac chi dan cho
phép chiing ta dinh nghia cac dinh danh va kiém tra c4c sy ton tai cua cac dinh danh do.
Bai tap:

Viét chuong trinh in ra man hinh dong chit “Day so le:”, sau d6 liét k& 100 s 1¢. Yéu
cau la sir dung vong lap while hoic for.
Bai tap nang cao:

Viét chuong trinh chuyén d6i 1 s6 nguyén duong thanh nhi phan va chuyén 1 sb nhi
phan thanh so6 nguyén duong.
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Nhirng trong tam can cha y trong bai:
- Biét kién thuc va cac chirc nang tién tién trén C#;
- Hiéu vé cac kiéu dir liéu dung sin cua C#;
- Hiéu duogc cac co ché thyuc thi cac bién, hing va cac biéu thuc trén C#;
- Hiéu vé khoang tring;
- Biét kién thuc vé khong gian tén (Namespace);
- Biét kién thtrc vé cac toan tu;
- Biét kién thirc vé chi dan bién dich;
- Tao va thuc thi dugc ng dung don gian trén C#;
Yéu ciu vé danh gia két qua hoc tap:
Noi dung:
+ V& kién thuc:
- Biét kién thurc va cac chie nang tién tién trén C#;
- Hiéu vé cac kiéu dir liéu dung sin cua C#;
- Hiéu duoc cac co ché thuc thi cac bién, hing va cac biéu thac trén C#;
- Hiéu vé khoang trang;
- Biét kién thuc vé khong gian tén (Namespace);
- Biét kién thuc vé cac toan tu;
- Biét kién thirc vé chi dan bién dich;
+ V¢é k¥ nang: Tao va thuc thi dugc ung dung don gian trén C#.
+ Nang luc ty chu va trach nhiém: Ti mi, can than, chinh x4c, ngin nip trong cong viéc.
Phwong phap:
+ V¢ kién thirc: Puge danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V& k¥ ning: Tao va thuc thi duogc ung dung don gian trén C#.
+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh x4c, ngan nip trong cong viéc.
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BAI 2: XAY DUNG LOP POI TUQNG
Ma bai: MP 11 - 03

Giéi thiéu:
Trong bai hoc ndy cac sinh vién s& duoc tim hiéu vé cach thirc xay dung mot 16p ddi
tuong
Muc tiéu:
+ Biét dugc ki nang tao 1op, tao d6i twong;
+ Biét kién thirc va ky nang vé cac phuong thirc, cac thanh phan static;
+ Biét kién thirc va k¥ ning vé tham sb va cac phuong thtc nap chong;
+ Nghiém tdc, ti mi trong hoc ly thuyét va lam bai tap.
N0i dung chinh:

1. Lép va ddi twong
Pinh nghia l6p

Nguoi 1ap trinh tao ra cac kiéu dit liéu mai bang cach xay dung cac 16p ddi tugng
va d6 ciing chinh 1a cac van dé chling ta can thao luan trong chuong nay.

Pay 1a kha nang dé tao ra nhitng kiéu dit lieu mai, mot dac tinh quan trong cua
ngon ngir lap trinh huéng dbi twong. Ching ta c6 thé xay dung nhing kiéu dir liu mai
trong ngén ngit C# bang cach khai bao va dinh nghia nhitng 16p. Ngoai ra ta ciing c6 thé
dinh nghia cac kiéu di liéu vai nhitng giao dién (interface) s& duoc ban trong Chuong
8 sau. Thé hién cua mot 16p duoc goi 13 nhitng ddi tugng (object). Nhimg ddi tugng nay
duogc tao trong bd nhé khi chuong trinh dugc thuc hién.

Sy khac nhau gitra mot 16p va mot déi tuong ciing gidng nhu su khac nhau giira
khai niém giita loai méo va mot con méo Mun dang nam bén chan cua ta. Ching ta
khong thé dung cham hay dua gion véi khai niém meéo nhung cé thé thuc hién diéu do
dugc voi méo Mun, n 1a mot thuc thé séng dong, chir khdng triru trong nhu khai niém
ho loai meo.

M6t ho méo md ta nhitng con méo ¢6 cac dac tinh: ¢6 trong luong, ¢6 chiéu cao,
mau mat, mau 10ng,...chiing ciing c6 hanh dong nhu 14 in ngi, leo tréo,...mot con méo,
vi du nhu méo Mun chang han, n6 ciing c6 trong luong xac dinh 1a 5 kg, chiéu cao 15
cm, mau mat den, 16ng den...N¢ ciing c6 nhitng kha ning nhu an ngi leo tréo,..

Loi ich to I6n cua nhitng 16p trong ngon ngir 1ap trinh 1a kha nang dong goéi cac
thugc tinh va tinh chat ciia mot thuc thé trong mot khéi don, tu co nghia, tw kha nang
duy tri . Vi du khi chling ta muén sap noi dung nhitng thé hién hay ddi tuong cua l6p
diéu khién ListBox trén Windows, chi can goi cac ddi tugng nay thi chiing sé tu sap xép,
con viéc chung lam ra sao thi ta khong quan tm, va cling chi can biét by nhiéu do thoi.

Dong goi cung véi da hinh (polymorphism) va ké thira (inheritance) la cac thuoc
tinh chinh yéu caia bat ky mot ngén ngi 1ap trinh hudng ddi tegng nao.

Chuong nay sé trinh bay cac dac tinh ciia ngdn ngir lap trinh C# dé xay dyung cac
l6p dbi twong. Thanh phan caa mot 16p, cac hanh vi va céc thudc tinh, duoc xem nhu 13
thanh vién cua lép (class member). Tiép theo chuong ciing trinh nay khai niém vé
phuong thic (method) dugc dung dé dinh nghia hanh vi ctia mét 16p, va trang thai cua
c4c bién thanh vién hoat dong trong mot 16p. Mot dac tinh méi ma ngdn ngix C# dua ra
dé xay dung 16p 1a khéi niém thugc tinh (property), thanh phan thugc tinh nay hoat dong
gidng nhu cach phuong thirc dé tao mot 16p, nhung ban chat ciia phuong thirc nay la tao
mot 16p giao dién cho bén ngoai tuong tac voi bién thanh vién mot cach gian tiép, ta s&
ban sau van dé nay trong chuong.
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Dinh nghia l6p

Dé dinh nghia mot kiéu dir liéu méi hay mot 16p dau tién phai khai bao rdi sau
d6 moi dinh nghia cac thudc tinh va phwong thic cua kiéu dir liéu 6. Khai bao mot 16p
bang céch st dung tir khod class. Ca phap day du cua khai bao mot 16p nhu sau:
[Thudc tinh] [B6 sung truy cap] class <binh danh l6p> [:

Lép co s6] { <Phan than cua I6p: bao gom dinh nghia cac thudc tinh va phwong thirc
hanh dong > }

Thanh phan thudc tinh cta ddi tuong s& duoc trinh bay chi tiét trong chuong sau,
con thanh phan bd sung truy cap ciing s& duoc trinh bay tiép ngay muc duéi. Binh danh
I6p chinh 14 tén cua 16p do ngudi xay dung chuong trinh tao ra. Lép co so 12 16p ma doi
tugng s& ké thira dé phat trién ta s& ban sau. Tat ca cac thanh vién cua I6p duoc dinh
nghia bén trong than cua I6p,phan than nay s& duoc bao boc bai hai dau ({3}).

Trong ngdn ngir C# phan két thiic cua lép khong c¢6 dau cham phay giéng nhu
khai bao 16p trong ngdn ngit C/C++. Tuy nhién néu ngudi 14p trinh thém vao thi trinh
bién dich C# van chap nhan ma khong dwa ra canh bao I5i.

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
cua chuong trinh (ham Main()):
public class Tester { public static int Main() { //.... } }

Diéu can néi & day la chung ta chwa tao bat ctr thé hién nao caa I6p, tic 12 tao dbi
tugng cho 16p Tester. Diéu gi khac nhau gitra mot 16p va thé hién caa 16p? dé tra 16i cho
cau hoi nay ching ta bit dau xem xét su khac nhau gitra kiéu dit lidu int va mot bién
Kiéu int
. Ta c6 viét nhu sau:

int varl = 10; o
tuy nhién ta khdng thé viet dugc
int = 10;

Ta khong thé gan gia tri cho mot kiéu dit liéu, thay vao d6 ta chi dwoc gan dit liéu cho
mot d6i twong cua kiéu dir liéu do, trong trudng hop trén dbi twong 1a bién varl.

Khi chdng ta tao mot 16p mai, @6 chinh 1a viéc dinh nghia cac thudc tinh va hanh vi cua
tat ca cac doi tuong cua Iop. Gia sir chung ta dang 1ap trinh dé tao céc diéu khién trong
c4c tng dung trén Windows, cac diéu khién nay gitp cho ngudi ding tuong tac tot Voi
Windows, nhu 1a ListBox, TextBox, ComboBox,...Mét trong nhirng diéu khién thong
dung 1a ListBox, diéu khién nay cung cidp mét danh séach liét ké cac muc chon va cho
phép nguoi dung chon cac muc tin trong do.

ListBox nady ciing c¢6 cac thudc tinh khac nhau nhu: chiéu cao, bé day, vi tri, va mau sac
thé hién va cac hanh vi cia chung nhu: ching ¢6 thé thém bgi muyc tin, sap xép,...

Ngon ngir lap trinh huéng dbi twong cho phép ching ta tao kiéu dix lisu méi 1a 16p
ListBox, I6p nay bao boc cac thudc tinh cling nhu kha nang nhu: cac thudc tinh height,
width, location, color, cac phuong thirc hay hanh vi nhu Add(), Remove(), Sort(),...
Chung ta khong thé gén dix liéu cho kiéu ListBox, thay vao d6 dau tién ta phai tao mot
dbi twong cho 16p do:

ListBox myL.istBox;

Mot khi chung ta da tao mot thé hién caa Iop ListBox thi ta c¢6 thé gan dix liéu cho thé
hién d6. Tuy nhién doan lénh trén chua thé tao di twong trong bd nhé dugc, ta s& ban
tiép. By gio ta s& tim hiéu cach tao mot 16p va tao céc thé hién théng qua vi du minh
hoa 4.1. Vi du nay tao mét 16p c6 chirc ning hiéu thi thai gian trong mot ngay. Lép nay
c6 hanh vi thé hién ngay, thang, nam, gio, phdt, gidy hién hanh. Bé lam dugc diéu trén
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thi 16p nay c6 6 thudc tinh hay con goi 1a bién thanh vién, cing véi mot phuong thirc
nhu sau:

Tao mot 16p Thoigian don gian nhu sau.

using System; public class ThoiGian { public void ThoiGianHienHanh() {
Console.WriteLine(*"Hien thi thoi gian hien hanh™);

}

/I Cac bién thanh vién int Nam; int Thang; int Ngay; int Gio; int Phut; int Giay; } public
class Tester { static void Main() { ThoiGian t = new ThoiGian();

t. ThoiGianHienHanh(); }

Két qua:
Hien thi thoi gian hien hanh
Lép ThoiGian chi c6 mot phuong thire chinh 1a ham ThoiGianHienHanh(), phan than
ctia phuong thirc ndy dugc dinh nghia bén trong ciia 16p ThoiGian. Diéu nay khac voi
ngbn ngir C++, C# khong doi hoi phai khai bao trudce khi dinh nghia mét phuong thuec,
va ciing khong ho trg viéc khai bao phuong thuc trong mot tap tin va sau d6 dinh nghia
& mot tap tin khéc.
C# khdng c6 céc tap tin tiéu dé, do vay tat ca cac phuong thirc duoc dinh nghia hoan
toan bén trong cua l6p. Phan cudi caa dinh nghia 16p 12 phan khai bao céc bién thanh
vién: Nam, Thang, Ngay, Gio, Phut, va Giay.
Sau khi dinh nghia xong 16p ThoiGian, thi tiép theo la phan dinh nghia 16p Tester, lop
nay c6 chira mot ham kha than thién vai ching ta 1a ham Main(). Bén trong ham Main
cd mot thé hién cua 16p ThoiGian duoc tao ra va gan gia tri cho ddi twong t. Boi vi t la
thé hién cua doi twong ThoiGian, nén ham Main() c6 thé st dung phuong thic cia t:
t. ThoiGianHienHanh();
Thudc tinh truy cap
Thugc tinh truy cap quyét dinh kha ning cac phwong thic cia Iop bao gom viéc céc
phuong thirc cua 16p khéac ¢ thé nhin thay va st dung c4c bién thanh vién hay nhiing
phuong thirc bén trong 16p. Bang 4.1 tdm tat cac thudc tinh truy cap cua mot 16p trong
CH.

Thudc tinh truy cap

Thudc Gié1 han truy cap
tinh
_ Khong han ché. Nhitng thanh vién duoc danh daupublic c¢6 thé dugc dung
public | bgi bat ki cac phuong thitc ctia 16p bao gdm nhirng 16p khac.
_ Thanh vién trong mot 16p A duoc danh dau 1a privatethi chi duogc truy cap
private | boi cac phuong thic caa 16p A.

Thanh vién trong 16p A duoc danh dau 13 protectedthi chi dugc cac
protected | phuong thirc bén trong 16p A va nhitng phuong thirc dan xuat tir 16p A
truy cap.
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_ Thanh vién trong 16p A dugc danh dau 1a internal thi dugc truy cap boi
internal | phitng phuong thirc ctia bat ¢t 16pnao trong cung khéi hop ngit véi A.

Thanh vién trong 16p A duoc danh dau 1a protected internal dugc truy cép
protected | bgi cac phuong thie cua 16p A, cdc phuong thie cua 16p din xuét cua A,
internal | va bAt cur 16pnao trong cung khdi hop ngit cua A.

Mong muédn chung 1a thiét ké céac bién thanh vién cua lép & thudc tinh private. Khi d6
chi c6 phuong thuc thanh vién caa 16p truy cap duoc gia tri cua bién. C# xem thudc tinh
private 12 mic dinh nén ta khéng khai béo thudc tinh truy cap cho 6 bién nén mic dinh
ching la private:

// Cac bién thanh vién private int Nam; int Thang; int

Ngay; int Gio; int Phut; int Giay;

Do 16p Tester va phuong thic thanh vién ThoiGianHienHanh cua I6p ThoiGian dugc
khai bao la public nén bét ky 16p nao ciing co thé truy cap duoc.

Ghi chd: Thoi quen lap trinh tét 14 khai bao twong minh cac thudc tinh truy cap cua bién
thanh vién hay cac phuong thtrc trong mot 16p. Miac du ching ta biét chic chan riang cac
thanh vién cua 16p 1a dugc khai bdo private mac dinh. Viéc khai bao teong minh nay sé
lam cho chwong trinh d& hiéu, r rang va tu nhién hon.

Tham s6 ciia phwong thirc

Trong cac ngon ngi 1ap trinh thi tham s6 va d6i muc duoc xem 1a nhu nhau, ciing trong
tu khi dang noi veé ngon ngir hudng dbi tugng thi ta goi mot ham la mot phuong thuc
hay hanh vi. T4t ca cac tén nay diéu twong dong v6i nhau.

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

void Method( int param1, button param2) {//... }

Bén trong than caa phuong thuc, cac tham sé nay dugc xem nhu nhitng bién cuc bo,
gidng nhu 13 ta khai bao bién bén trong phuong thic va khai tao gia tri bang gia tri cua
tham s truyén vao. Vi du 4.2 minh hoa viéc truyén tham sé vao mot phuong thirc, trong
truong hop nay thi hai tham sé caa kiéu 1a int va float.

Truyén tham s6 cho phuong thuc.

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); } } public class
Tester { static void Main() { int varl = 5; float var2 = 10.5f; Class1 ¢ = new Class1();
c.SomeMethod( varl, var2); }

Két qua:

Ham nhan duoc hai tham so: 5 va 10.5

Phuong thirc SomeMethod s& lay hai tham s6 int va float roi hién thi chiing ta man hinh
bang viéc dung ham Console.WriteLine(). Nhirng tham so nay co6 tén la pl va p2 duoc
xem nhu 1a bién cuc b6 bén trong cua phuong thic.
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Trong phuong thuc goi Main, ¢ hai bién cuc bo duoc tao ra 1a varl va var2. Khi hai
bién nay duoc truyén cho phuong thirc SomeMethod thi ching dugc anh xa thanh hai
tham s6 pl va p2 theo tha tu danh sach bién dua vao.

Tao dbi tuong

Trong Chuong trude c6 dé cap dén su khac nhau gitra kiéu dir liéu gia tri va kiéu dir liéu
tham chiéu. Nhitng kiéu dit liéu chuan cua C# nhu int, char, float,... 1a nhitng kiéu dit
liéu gid tri,va cac bién duoc tao ra tir cac kiéu dit liéu nay duoc luu trén stack. Tuy nhién,
Véi cac dbi twong kiéu dir liéu tham chiéu thi duoc tao ra trén heap, st dung tir khoa
new dé tao mot ddi tuong:

ThoiGian t = new ThoiGian();

t that su khdng chira gia tri cua d6i twgng ThoiGian, né chi chira dia chi cua dbi tugng
duoc tao ra trén heap, do vay t chi chira tham chiéu dén mot dbi twong ma thoi.

B6 khéi dung

Tha xem lai vi du minh hoa bai trude, cau Iénh tao mot dbi twong cho 16p ThoiGian
twong tu nhu viéc goi thuc hién mot phuong thuc:

ThoiGian t = new ThoiGian();

DPung nhu vay, mot phuong thic s& dugc goi thuc hién khi chiing ta tao mot déi tuong.
Phuong thire nay dugc goi la bo khoi dung (constructor). Cac phuong thirc nay dugc
dinh nghia khi x4y dung 16p, néu ta khong tao ra thi CLR s& thay mat chling ta ma tao
phuong thirc khéi dung mot cach mic dinh. Chire nang ctia b khoi dung 1a tao ra ddi
tuong duoc xac dinh bai mot 16p va dat trang thai nay hop €. Trudce khi bo khai dung
duoc thuc hién thi dbi twong chwa dugc cap phat trong bo nhé. Sau khi bo khoi dung
thuc hién hoan thanh thi bo nhé sé luu giit mot thé hién hop 18 cua 6p vira khai bao.
Lop ThoiGian trong vi du d6 khong dinh nghia bg khai dung. Do khong dinh nghia nén
trinh bién dich s& cung cip mot bo khai dung cho ching ta. Phuong thirc khoi dung mac
dinh duoc tao ra cho mot dbi twong s& khong thuc hién bat cir hanh dong nao, tac 1a bén
trong than cua phuong thtc rdng. Cac bién thanh vién duoc khoi tao cac gid tri tam
thuong nhu thudc tinh nguyén co gia tri 1a 0 va chudi thi khéi tao rong,..Bang 4.2 sau
tom tat cac gia tri mac dinh duoc gan cho céc kiéu dix liéu co ban.

Gia tri mac dinh cuaa kiéu dir li€u co ban.

Kiéu dit ligu Gid tri mdc dinh
int, long, byte,... 0

bool false

char \0” (null)

enum 0

reference null
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Thudng thuong, khi mudn dinh nghia mot phuong thic khai dung riéng ta phai cung
cap cac tham s6 d¢ ham khoi dung c6 thé khai tao cac gid tri khéc ngoai gia tri mac dinh
cho cac db6i twong. Quay lai vi du 4.1 gia st ta muén truyén thoi gian hién hanh: nim,
thang, ngay,...dé dbi tuong c6 ¥ nghia hon.

Pé dinh nghia mot bo khoi dung riéng ta phai khai b4o mot phuong thirc ¢6 tén gidng
nhu tén 16p d3 khai bao. Phuong thirc khoi dung khéng co gia tri tra vé va dugc khai
bao 1a public. Néu phuong thirc khoi dung nay duoc truyén tham sé thi phai khai bao
danh sach tham s6 giong nhu khai béo v6i bat ky phuong thirc nao trong mot I6p. Vi du
1 dwoc viét lai tr vi du bai trugc va thém mot bo khoi dung ri€ng, phuong phuc khoi
dung nay s& nhan mot tham sé 1a mot ddi tuwong kiéu DateTime do C# cung cap.

Dinh nghia mét bo khoi dung.

using System; public class ThoiGian { public void ThoiGianHienHanh() {
Console.WriteLine(" Thoi gian hien hanh la
{O0H{1}{2}{3}:{4}:{5}", Ngay, Thang, Nam, Gio, Phut,

Giay);

} // Ham khai dung public ThoiGian( System.DateTime dt )

{

Nam = dt.Year,

Thang = dt.Month;

Ngay = dt.Day;

Gio = dt.Hour,

Phut = dt.Minute; Giay = dt.Second;

} // Bién thanh vién private int Nam; int Thang; int Ngay; int Gio; int Phut; int Giay; }
public class Tester { static void Main() {

System.DateTime currentTime = System.DateTime.Now; ThoiGian t = new ThoiGian(
currentTime );

t.ThoiGianHienHanh(); }

Két qua:

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

Trong vi du trén phuong thic khoi dyng Iay mot d6i twong DateTime va khai tao tat ca
c4c bién thanh vién duya trén gia tri cia dbi tuong nay. Khi phuong thirc nay thyuc hién
xong, mot ddi trong ThoiGian duoc tao ra va céc bién cua doi tuong cling da dugc khoi
tao. Him ThoiGianHienHanh duoc goi trong ham Main() s& hién thi gia tri thoi gian ldc
dbi twong duoc tao ra.

Ching ta thir bd mot sb 1énh khai tao trong phuong thirc khai dung va cho thuc hién
chuong trinh lai thi cac bién khong duoc khai tao s& ¢6 gia tri mac dinh 12 0, do 1a bién
nguyén. Mot bién thanh vién kiéu nguyén s& duoc thiét lap gia tri 1a 0 néu ching ta
khong gan né trong phuong thic khai dung. Cha y rang kiéu dir liéu gia tri khong thé
khong dugc khai tao, néu ta khdng khai tao thi trinh bién dich s& cung cip cac gié tri
mac dinh theo bang 1.

Ngoai ra trong chuong trinh trén c6 sir dung ddi twong cua l6p DateTime, 16p DateTime
nay duoc cung cap bai thu vién System, I6p ndy ciing cung cip cac bién thanh vién
public nhu: Year, Month, Day, Hour, Minute, va Second tuong tu nhu 16p ThoiGian cua
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chung ta. Thém vao d6 1a 16p nay c6 dua ra mot phuwong thure thanh vién tinh tén 1a Now,
phuong thirc Now s& tra vé mot tham chiéu dén mot thé hién cua mot dbi tuong
DateTime dugc khoi tao vai thoi gian hién hanh. Theo nhu trén khi 1énh :
System.DataTime currentTime = System.DateTime.Now();

duogc thuc hién thi phuong thirc tinh Now() s& tao ra mot d6i twong DateTime trén bo
nhé heap va tra vé mot tham chiéu va tham chiéu nay duoc gan cho bién dbi tuong
currentTime.

Sau khi ddi twong currentTime duoc tao thi cau Iénh tiép theo sé& thuc hién viéc truyén
d6i twong currentTime cho phuong thirc khai dung dé tao mot ddi tuong ThoiGian:
ThoiGian t = new ThoiGian( currentTime );

Bén trong phuong thirc khai dung nay tham sé dt s& tham chiéu dén d6i tuong DateTime
1a d6i twong vira tao ma currentTime cling tham chiéu. NGi cach khéc ltc nay tham sé
dt va currentTime cliing tham chiéu dén mot d6i twong DateTime trong bo nhé. Nho vay
phuong thirc khoi dung ThoiGian c6 thé truy cip duoc cac bién thanh vién public cua
d6i twong DateTime duoc tao trong ham Main().

C6 mét sy nhan manh & day 1a d6i twong DateTime dugc truyén cho bd dung ThoiGian
chinh 13 d6i twong da duoc tao trong ham Main va la kiéu dix liéu tham chiéu. Do vay
khi thuc hién truyén tham sé 1a mot kiéu di liéu tham chiéu thi con tro dugc anh xa qua
chtr hoan toan khong cd mot déi twong nao duoc sao chép lai.

Khéi tao bién thanh vién

Cac bién thanh vién cd thé dugc khai tao truc tiép khi khai bao trong qué trinh khai tao,
thay vi phai thuc hién viéc khoi tao cac bién trong bo khoi dyng. Dé thuc hién viéc khai
tao nay rat don gian la viéc st dung phép gén gia tri cho mot bién:

private int Giay = 30; // Khéi tao

Viéc khoi tao bién thanh vién sé rat c6 y nghia, vi khi x4c dinh gia tri khoi tao nhu vay
thi bién s& khdng nhan gié tri mac dinh ma trinh bién dich cung cap. Khi d6 néu céc bién
nay khong dugc gan lai trong cac phuong thirc khoi dung thi no s€ cé gia tri ma ta da
khoi tao. Vi du 4.4 minh hoa viéc khai tao bién thanh vién khi khai bao Trong vi du
nay s& c6 hai bo dung ngoai b6 dung mac dinh ma trinh bién dich cung cap, mot bo dung
thuc hién viéc gan gia tri cho tat ca céac bién thanh vién, con bo dung tha hai thi ciing
tuong tu nhung s& khong gan gia tri cho bién Giay.

Minh hoa sir dung khai 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}

{33:{4}:{5}",

now.Day, now.Month, now.Year, now.Hour, now.Minute, now.Second);
System.Console.WriteLine(*" Thoi Gian:\t

{03132} {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; // 6 gan cho bién thanh vién Giay
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¥
public ThoiGian(int Year, int Month, int Date, int Hour, int Minute) {

Nam = Year;

Thang = Month;

Ngay = Date;

Gio = Hour; Phut = Minute; } private int Nam; private int Thang; private int Ngay;
private int Gio; private int Phut; private int Giay = 30 ; // bién dugc khai tao. } 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(); }

Két qua:

Hientai: 5/6/2002 10:15”5

Thoigian: 5/6/2002 10:15:5

Hientai: 5/6/2002 10:15”5

Thoigian: 3/7/2001 10:5:30

Néu khong khai tao gia tri cia bién thanh vién thi bo khoi dung mic dinh s& khoi tao
gia tri 1a 0 mic dinh cho bién thanh vién c6 kiéu nguyén. Tuy nhién, trong trudng hop
nay bién thanh vién Giay duoc khoi tao gié tri 30:

Giay = 30; // Khoi tao

Trong truong hop bo khoi tao thi hai khdng truyén gid tri cho bién Giay nén bién nay
van lay gia tri ma ta da khoi tao ban dau Ia 30:

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

Nguoc lai, néu mot gia tri duoc gan cho bién Giay nhu trong bd khai tao thir nhat thi
gia tri méi nay s& duoc chong 18n gia tri khai tao.

Trong vi du trén lan dau tién tao ddi twong ThoiGian do ta truyén vao ddi twong
DateTime nén ham khai dung thir nhat dugc thuc hién, ham nay s& gan gia tri 5 cho bién
Giay. Con khi tao ddi twong ThoiGian thtr hai, ham khoi dung thir hai duoc thuc hién,
ham nay khéng gan gia tri cho bién Giay nén bién nay van con luu giit lai gia tri 30 khi
khoi tao ban dau.

B¢ khéi dung sao chép

B6 khai dung sao chép thuc hién viéc tao mot ddi tuong mai bang céch sao chép tat ca
c4c bién tir mot ddi twong da co va cung mot kiéu dit liéu. Vi du ching ta mudn dua mot
d6i twong ThoiGian vao bo khai dung 16p ThoiGian dé tao mot d6i tuong ThoiGian méi
c6 cling gia tri voi dbi tugng ThoiGian cii. Hai ddi twong nay hoan toan khac nhau va
chi gidéng nhau & gi4 tri bién thanh vién sao khi khai dung.

Ngbn ngir C# khdng cung cip bo khoi dung sao chép, do d6 chung ta phai tu tao ra.
Viéc sao chép cac thanh phan tir mot doi twong ban dau cho mot dbi twong mai nhu sau:
public ThoiGian( ThoiGian tg) { Nam = tg.Nam; Thang = tg.Thang; Ngay = tg.Ngay;
Gio = tg.Gio; Phut = tg.Phut; Giay = tg.Giay; }

Khi @6 ta c6 thé sao chép tir mot ddi twong ThoiGian da hién hitu nhu sau:

ThoiGian t2 = new ThoiGian( t1);

Trong d6 t1 1a ddi twong ThoiGian di ton tai, sau khi lénh trén thyc hién xong thi ddi
tugng t2 duoc tao ra nhu ban sao cua ddi tuong tl.
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T khoa this

Tir khoa this duoc dung dé tham chiéu dén thé hién hién hanh cia mot déi tuong. Tham
chiéu this nay duoc xem 1a con tré 4n dén tit cac phwong thic khdng c6 thudc tinh tinh
trong mét 16p. Mdi phuong thirc ¢ thé tham chiéu dén nhiing phuong thirc khéc va cac
bién thanh vién thdng qua tham chiéu this nay.

Tham chiéu this nay duoc sir dung thuong xuyén theo ba cach:

Str dung khi c4c bién thanh vién bj che Iap boi tham sb dua vao, nhu trudng hop sau:
public void SetYear( int Nam) { this.Nam = Nam; }

Nhu trong doan ma trén phuong thirc SetYear s& thiét 1ap gia tri cua bién thanh vién
Nam, tuy nhién do tham s6 dua vao c6 tén 13 Nam, trung véi bién thanh vién, nén ta phai
ding tham chiéu this dé xac dinh ré cac bién thanh vién va tham sé duoc truyen Vao.
Khi @6 this.Nam chi dén bién thanh vién cua déi twong, trong khi Nam chi dén tham so.
Str dyng tham chiéu this dé truyén dbi twong hién hanh vao mot tham sé ciia mot phuong
thie cua déi tuong khac:

public void Method1( OtherClass otherObject ) { // Str dung tham chiéu this dé truyén
tham s6 la ban // than ddi twong dang thuc hién. otherObject.SetObject( this ); }

Nhu trén cho thay khi can truyén mot tham sé la chinh ban than cia doi tuong dang thyuc
hién thi ta bat buoc phai dung tham chiéu this dé truyén.

2. St dung cac thanh vién static

Ching ta c6 thé truy cap dén thanh vién tinh cia mot 16p thong qua tén 16p da duoc khai
bao. Vi du ching ta c6 mot 1op tén la Button va co hai thé hién cua lop tén 12 btnUpdate
va btnDelete. Va gia sir 16p Button nay c6 mot phuong thire tinh 1a Show(). Dé truy cap
phuong thuc tinh nay ta viét :

Button.Show();

Dung hon 14 viét:

btnUpdate.Show();

Trong ngon ngit C# khdng cho phép truy cap dén cac phuong thuc tinh va cac bién thanh
vién tinh thong qua mot thé hién, néu ching ta cb 1am diéu d6 thi trinh bién dich C# s&
bao 161, diéu nay khac véi ngon ngit C++.

Trong mét s6 ngdn ngit thi c6 sy phan chia giita phuong thirc cua 16p va cac phuong
thizc khéc (toan cuc) ton tai bén ngoai khdng phu thudc bat cir mot 16p nao. Tuy nhién,
diéu nay khéng cho phép trong C#, ngbn ngir C# khong cho phep tao cac phuong thirc
bén ngoai cua 16p, nhung ta c6 thé tao dugc cac phuong thuc gidng nhu vay bang céch
tao cac phuong thure tinh bén trong mét 16p.

Phuong thirc tinh hoat dong it nhiéu gidng nhu phuong thirc toan cuc, ta truy cap phuong
thirc ndy ma khdng can phai tao bat cir thé hién hay dbi twong cua 16p chia phuong thirc
toan cuc. Tuy nhién, lgi ich cta phuong thic tinh vugt xa phuong thirc toan cuc vi
phuong thire tinh dugc bao boc trong pham vi ciia mét 16p noi né duoc dinh nghia, do
vay ta s€ khéng gap tinh trang 1on xon gitra cac phuong thirc trung tén do chiing dugc
dat trong namespace.

Chung ta khdng nén bi cam dd bai viéc tao ra mot 16p chira toan bo cac phuong thirc
linh tinh. Piéu ndy cd thé tién cho cong viéc lap trinh nhung s& diéu khéng mong muén
va giam tinh ¥ nghia cua viéc thiét ké huéng ddi twong. Vi dic tinh cua viéc tao cac doi
tuong la x@y dung cac phuong thirc va hanh vi xung quanh céc thugc tinh hay dir liéu
cua ddi tugng.
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Goi mot phwong thirc tinh

Nhu chung ta di biét phuong thic Main() 1a mét phuong thirc tinh. Phwong tinh dugc
xem nhu 13 phan hoat dong cua I6p hon 14 cua thé hién mét 16p. Chung ciing khong can
c6 mot tham chiéu this hay bat c thé hién nao tham chiéu téi.

Phuong thire tinh khong thé truy cap truc tiép dén cac thanh vién khdng cd tinh chat tinh
(nonstatic). Nhu vay Main() khdng thé goi mot phwong thirc khong tinh bén trong 16p.
Ta xem lai doan chuwong trinh minh hoa trong vi du bai trudc :

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); } } public class Tester { static void Main() { int varl = 5; float var2 =
10.5f; Classl ¢ = new Class1(); c.SomeMethod( varl, var2); } }

Phuong thirc SomeMethod() 13 phwong thirc khong tinh cua 16p Classl, do d6 dé truy
cap duoc phuong thirc ciia Iop ndy can phai tao mot thé hién la mot dbi twong cho 1op
Classl.

Sau khi tao thi c6 thé thdng qua ddi twong ¢ ta cd thé goi dugc dugc phuong thuc
SomeMethod().

Str dung bo khéi dung tinh

Néu mét 16p khai b4o mot bo khai tao tinh (static constructor), thi duge dam bao rang
phuong thirc khéi dung tinh nay s& duoc thyc hién trudc bat cir thé hién nao caa lép
duoc tao ra.

Chung ta khdng thé diéu khién chinh xac khi nao thi phuong thirc khéi dung tinh nay
duoc thuc hién. Tuy nhién ta biét chic rang n6 s& duoc thyc hién sau khi chwong trinh
chay va trudc bat ki bién ddi twong nao duogc tao ra.

Ta cd thé them mot bo khai dung tinh cho 16p ThoiGian nhu sau:

static ThoiGian() { Ten = "Thoi gian™; } O day khong c6 bat ctr

thudc tinh truy cap nao nhu public trudc b khaoi dung tinh. Thudc tinh truy cap khong
cho phép theo sau mot phuong thiic khéi dung tinh. Do phuong thtic tinh nén khong thé
truy cap bat ct bién thanh vién khdng thudc loai tinh.

Vi vay bién thanh vién Name bén trén ciing phai dugc khai bao 1a tinh:

private static string Ten;

Cubi cuing ta thém mot dong vao phuong thirc ThoiGianHienHanh() cua I6p 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); }

Sau khi thay d6i ta bién dich va chay chwong trinh duoc két qua sau:

Ten: Thoi Gian

Thoi Gian: 5/6/2002 18:35:20

Mic du chuong trinh thuc hién tét, nhung khong can thiét phai tao ra bo khoi dyung tinh
dé phuc vu cho muc dich nay. Thay vao d6 ta c6 thé dung chirc ning khai tao bién thanh
vién nhu sau:

private static string Ten = "Thoi Gian™;

Tuy nhién, bd khai tao tinh c6 hiru dung khi ching ta can cai dit mot s6 cong viéc ma
khong thé thuc hién dugc thdng qua chirc ning khoi dung va cong viéc cai dat nay chi
duoc thyc hién duy nhat mét lan.
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Str dung b khéi dung private

Nhu d3 néi ngdn ngir C# khong c6 phuong thic todn cuc va hang sb toan cuc. Do vy
chiing ta cd thé tao ra nhitng 16p tién ich nho chi dé chira cac phuong thire tinh. Cach
thuc hién nay lubn c6 hai mit tot va khdng tét. Néu ching ta tao mét 16p tién ich nhu
vay va khong muébn bat cir mot thé hién nao duoc tao ra. Pé ngin ngira viéc tao bat cir
thé hién cua l6p ta tao ra bo khai dung khong cé tham sé va khong 1am gi ca, tic 1a bén
trong than cua phuong thuc rdng, va thém vao d6 phuong thirc ndy duoc danh dau 1a
private. Do khdng c6 bo khai dyung public, nén khdng thé tao ra bat cir thé hién nao cua
l6p.

St dung cac thugc tinh tinh

Mot van dé dit ra 1 1am sao kiém soat dugc s6 thé hién cua mot 16p duoc tao ra khi
thuc hién chuong trinh. Vi hoan toan ta khong thé tao dwoc bién toan cuc dé lam cong
viéc dém sé thé hién cua mot 1op.

Thong thudng cac bién thanh vién tinh duoc dung dé dém sé thé hién di dugc duoc tao
ra caa mot 1op. Cach sir dung nay dugc ap dung trong minh hoa sau:

Str dung thudc tinh tinh dé dém sé thé hién.

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

Cat.HowManyCats();

Cat mun = new Cat();

Cat.HowManyCats();

Cat muop = new Cat();

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

}

}

Két qua:

0 cats
1 cats
3 cats

Bén trong Ip Cat ta khai bao mot bién thanh vién tinh tén 13 instance bién nay ding dé
dém s6 thé hién cua lop Cat, bién nay duoc khai tao gia tri 0. Luu ¥ rang bién thanh vién
tinh duoc xem la thanh phan caa 16p, khong phai 1a thanh vién caa thé hién, do vay n6
s& khong duoc khai tao bai trinh bién dich khi tao céc thé hién. Khai tao twdng minh 1a
y8u cau bat budc véi cac bién thanh vién tinh. Khi mot thé hién duoc tao ra thi bo dung
cua lép Cat s& thuc hién ting bién instance 18n mot don vi.

3. Huy ddi twong

Ngon ngit C# cung cap co ché thu don (garbage collection) va do vay khéng can phai
khai bao twong minh cac phuong thuc hay. Tuy nhién, khi lam viéc véi cac doan mé
khéng duoc quan ly thi can phai khai bao tuong minh cac phuong thirc hiry dé giai phong
cac tai nguyeén.

45



C# cung cap ngan dinh mot phuong thire dé thuc hién diéu khién cong viéc nay, phuong
thire d6 1a Finalize() hay con goi 1a bo két thuc. Phuong thic Finalize nay s& duoc goi
boi co ché thu don khi d6i twong bi hay.

Phuong thirc két thic chi giai phong céac tai nguyén ma déi teong nam giir, va khong
tham chiéu dén cac ddi twong khac. Néu v6i nhitng doan ma binh thudng tac la chia
cac tham chiéu kiém soat dugc thi khong can thiét phai tao va thuc thi phuong thirc
Finalize(). Chung ta chi 1am diéu nay khi xt ly cac tai nguyén khdng kiém soat duoc.
Chung ta khong bao gid goi mot phuong thirc Finalize() cia mot ddi twong mot cach
tryc tiép, ngoai trir goi phuong thirc ndy cua 16p co so khi & bén trong phuong thic
Finalize() ctia chung ta. Trinh thu don s€ thuc hién viéc goi Finalize() cho ching ta.

Cach Finalize thwc hién
B6 thu don duy tri mét danh sich nhitng d6i twong c6 phuong
thitc Finalize. Danh sich nay dwoc cip nhit moi lan khi doi

twong cudi cimg duoc tao ra hay bi hiy.

Khi mét doi twong trong danh sich két thic ciia bo thu don dwoc
chon dau tién. N¢ s& duwoc dit vao hang doi (queue) cung voi
nhitng d6i twvong khic dang chor két thic. Sau khi phwong thire
Finalize cua dbi twong thyc thi b thu don s& gom lai doi tuong
va cdp nhat lai danh sach hang doi, cing nhv la danh sach két
thiic doi twong.

B¢ huy cua C#

Cu phap phuong thirc hity trong ngon ngir C# ciing giong nhu trong ngdn ngit C++.
Nhung vé hanh d6ng cu thé ching c6 nhiéu diém khac nhau. Ta khao bdo mot phuong
thac huy trong C# nhu sau:

~Class1() {}

Tuy nhién, trong ngdn ngit C# thi ct phap khai béo trén 1a mot shortcut lién két ¢én mot
phuong thirc két thuc Finalize duoc két vai 1p co sd, do vay khi viét

~Class1() { // Thuc hién mot s6 cong viéc } Ciing twong tu nhu viét : Class1.Finalize()
{ /I Thyc hién mot sb cdng viéc base.Finalize(); }

Do sy tuong tu nhu trén nén kha nang dan dén sy 16n xon nham Ian 1a khéng tranh khai,
nén ching ta phai tranh viét cac phuong thirc hity va viét cac phurong thire Finalize tuong
minh néu c6 thé duoc.

Phwong thirc Dispose

Nhu chung ta d3 biét thi viéc goi mot phuong thuc két thiic Finalize trong C# la khdng
hop 1¢, vi phuong thirc nay danh cho bo thu don thuc hién. Néu ching ta xtr ly cac tai
nguyén khdng kiém soat nhu xtr ly cac handle cua tap tin va ta mubn dugc dong hay giai
phong nhanh chéng bat ctr 1dc nao, ta ¢ thuc thi giao dién IDisposable, phan chi tiét
IDisposable s& duoc trinh bay chi tiét trong Chuong 8. Giao dién IDisposable yéu cau
nhitng thanh phan thyc thi cua né dinh nghia mot phwong thire tén 1a Dispose() dé thuc
hién cong viéc don dep ma ta yéu cu. Y nghia cua phuong thirc Dispose 1a cho phép
chuong trinh thyc hién cac cdng viéc don dep hay giai phong tai nguyén mong muén
ma khong phai chd cho dén khi phuong thirc Finalize() dugc goi.
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Khi chling ta cung cap mot phuong thirc Dispose thi phai ngung bd thu don goi phwong
thire Finalize() trong ddi twong cua chung ta. Bé ngung bd thu don, ching ta goi mot
phuong thirc tinh cta I6p GC (garbage collector) 1a GC.SuppressFinalize() va truyén
tham sé I tham chiéu this cua ddi tuong. Va sau d6 phuong thirc Finalize() sir dung dé
goi phuong thirc Dispose() nhu doan mé sau:

public void Dispose() { // Thuc hién cong viéc don dep //

Y&u cau bo thu doc GC trong thuc hién két thic

GC.SuppressFinalize( this); } public override void

Finalize() { Dispose(); base.Finalize(); }

Phwong thire Close

Khi xay dung cac ddi tuegng, chiing ta c6 mudn cung cip cho ngudi sir dung phuong
thuc

Close(), vi phuong thirc Close ¢6 vé tu nhién hon phuong thirc Dispose trong cac doi
tugng c6 lién quan dén xu ly tap tin. Ta c6 thé xay dung phuong thirc Dispose() véi
thudc tinh la private va phuong thirc Close() véi thudce tinh public. Trong phuong thic
Close() don gian la goi thyc hién phuong thirc Dispose().

Cau Iénh using

Khi xay dung cac ddi twong chiing ta khong thé chic chian dugc rang ngudi sir dung c6
thé goi ham Dispose(). Va ciing khong kiém soat dugc IUc nao thi bo thu don GC thyc
hién viéc don dep. Do d6 dé cung cap kha nang manh hon dé kiém soét viéc giai phong
tai nguyén thi C# dua ra cu phap chi dan using, cii phap nay dam bao phuong thirc
Dispose() s& duoc goi s6m nhat ¢ thé dugc. Y tudng 1a khai bao cac dbi twong véi cl
phép using va sau d6 tao mot pham vi hoat dong cho cac dbi twong nay trong khéi duoc
bao boi dau ({}). Khi khéi pham vi nay két thic, thi phuong thirc Dispose() cua dbi
tuong sé dugc goi mot cach tu dong.

Str dung chi dan using.

using System.Drawing; class Tester { public static void Main() { using ( Font Afont =
new Font("Arial",10.0f)) { / Poan m& st dung AFont ....... }/ Trinh bién dich s€ goi
Dispose dé giai phong AFont Font TFont = new Font("Tahoma",12.0f); using (TFont)
{ // Doan ma st dung TFont ....... Y}/ Trinh bién dich goi Dispose dé giai phong TFont

Con trong phan khai béo thir hai, mot doi tugng Font duoc tao bén ngoai cau Iénh using.
Khi quyet dinh dung doi twong nay ta dat nd vao cau I¢énh using. Va cling twong tu nhu
trén khi khoi cau Iénh using thyc hién xong thi phuong thirc Dispose() cua font duoc
goi.

4. Truyén tham sb va nap chong phwong thirc

Ngon ngit C# dwa ra mot bd sung tham s6 la ref cho phep truyen cac doi twong gia tri
vao trong phuong thuc theo kiéu tham chiéu. Va tham so bd sung out trong trudng hop
mu0n truyen dudi dang tham chiéu ma khong can phai khoi tao gia tri ban dau cho tham
sb truyén. Ngoai ra ngdn ngit C# con hd tro bd sung params cho phép phuong thic chip
nhan nhiéu sé lugng cac tham sd.
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Truyén tham chiéu

Nhitng phuong thic chi c6 thé tra vé duy nhat mot gia tri, mac du gia tri nay co thé 1a
mot tap hop céc gié tri. Néu ching ta muébn phuong thirc tra vé nhidu hon mét gié tri thi
céch thuc hién 1a tao cac tham sé duéi hinh thirc tham chiéu. Khi d6 trong phuong thirc
ta s& xtr ly va gan cac gia tri mai cho cac tham sé tham chiéu nay, két qua 1a sau khi
phuong thirc thue hién xong ta ding céc tham sb truyén vao nhu 1a cac két qua tra vé.
Vi du 4.7 sau minh hoa viéc truyén tham s6 tham chiéu cho phuong thic.

Tra gia tri tra vé théng qua tham sb.

using System; public class Time { public void

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

Két qua:

8/6/2002 14:15:20

Current time: 0:0:0

Nhu ta thay, két qua xuat ra & dong cudi cung Ia ba gi tri 0:0:0, rd rang phuong thic
GetTlme() khong thuc hién nhu mong muon la géan gia tri Hour, Minute, Second cho
c4c tham s truyén vao. Tuc 1a ba tham sb nay dugc truyén vao dudi dang gi tri. Do do
dé thyc hién nhu muc dich cua ching ta 1a 13y céc gia tri caa Hour, Minute, Second thi
phuong thirc GetTime() c6 ba tham sb duoc truyén dudi dang tham chiéu. Ta thuc hién
nhu sau, dau tién, thém 13 thém khai bao ref vao trudc cac tham s trong phuong thirc
GetTime():

public void GetTime( ref int h, ref int m, ref int s) { h = Hour; m = Minute; s = Second,;
¥

Diéu thay ddi thtr hai 12 bd 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 ching ta khdng thuc hién budc thir hai, tic 1a khong dua tir khoa ref khi goi ham
thi trinh bién dich C# s& bao mét 13i rang khong thé chuyén tham s tir kiéu int sang
kiéu ref int.

Cudi cung khi bién dich lai chuong trinh ta dugc ket qua ding nhu yéu cau. Bing viéc
khai bao tham sb tham chiéu, trinh bién dich s& truyén cac tham s6 dudi dang cac tham
chiéu, thay cho viéc tao ra mot ban sao chép cac tham s6 nay. Khi d6 cac tham sé bén
trong GetTime() s& tham chiéu dén cing bién da dugc khai bao trong ham Main(). Nhu
vay moi su thay ddi véi cac bién nay diéu c6 hiéu luc twong ty nhu 13 thay ddi trong
ham Main().
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T6m lai co ché truyén tham s dang tham chiéu sé& thuc hién trén chinh déi twong duoc
dua vao. Con co ché truyén tham sé gid tri thi & tao ra cac ban sao cac ddi twong duoc
truyén vao,do d6 moi thay d6i bén trong phuong thirc khéng 1am anh huéng dén cac doi
tugng dugc truyén vao dudi dang gia tri.

Truyén tham chiéu véi bién chwa khéi tao

Ngon ngir C# bt buoc phai thuc hién mot phép géan cho bién truée khi sir dung, do d6
khi khai bdo mot bién nhu kiéu co ban thi truéc khi ¢é 1énh nao sir dung cac bién nay
thi phai c6 Iénh thuc hién viéc gan gia tri xac dinh cho bién. Nhu trong vi du 4.7 trén,
néu ching ta khong khai tao bién theHour, theMinute, va bién theSecond truéc khi
truyén nhu tham sb vao phuong thirc GetTime() thi trinh bién dich s& béo 16i. Néu ching
ta stra lai doan ma cua vi du trude nhu sau:

int theHour; int theMinute; int theSecond;

t.GetTime( ref int theHour, ref int theMinute, ref int

theSecond);

Viéc str dung cac doan lénh trén khéng phai hoan toan vé ly vi muc dich cua chdng ta
la nhan cac gi4 tri cua dbi twong Time, viéc khoi tao gia tri cia cac bién dua vao 1a
khdng can thiét. Tuy nhién khi bién dich véi doan ma Iénh nhu trén s& dugc bao cac 15i
sau:

Use of unassigned local variable ‘theHour’

Use of unassigned local variable ‘theMinute’

Use of unassigned local variable ‘theSecond’

DPé ma rong cho yéu cau trong trudng hop nay ngdn ngir C# cung cap thém maot bd sung
tham chiéu 1a out. Khi str dung tham chiéu out thi yéu cau bat budc phai khai tao cac
tham sé tham chiéu dugc bo qua. Nhu cac tham sb trong phuong thirc GetTime(), cac
tham sé nay khong cung cap bét ct thong tin nao cho phuong thirc ma chi don gian la
co ché nhan thong tin va dwa ra bén ngoai. Do vay ta c6 thé danh dau tat ca cac tham sb
tham chiéu nay 13 out, khi d6 ta s& giam duoc cong viéc phai khoi tao cc bién nay trudc
khi dua vao phuong thirc. Luu ¥ 12 bén trong phuong thirc ¢6 cac tham sé tham chiéu
out thi cac tham sb nay phai duoc gan gié tri trudc khi tra vé. Ta c6 mot s6 thay d6i cho
phuong thirc GetTime() nhu sau:

public void GetTime( out int h, out int m, out int s) { h = Hour;

m = Minute; s = Second; }

va cach goi méi phuong thic GetTime() trong Main():

t.GetTime( out theHour, out theMinute, out theSecond);

T6m lai ta c6 cac cach khai b4o céc tham sb trong mot phuong thirc nhu sau: kiéu dit
liéu gia tri duoc truyén vao phuong thic bang gia tri. Sir dung tham chiéu ref dé truyén
kiéu dit liéu gid tri vao phuong thire dudi dang tham chiéu, cach nay cho phép vira st
dung va c6 kha niang thay doi cac tham s bén trong phuong thirc dugc goi. Tham chiéu
out dugc st dung chi dé tra vé gia tri tir mot phuong thic. Vi du sau st dung ba kiéu
tham s6 trén.

Str dung tham so.

using System; public class Time { public void DisplayCurrentTime() {
Console.WriteLine("{0}/{1}/{2} {3}:{4}:{5}", Date, Month,

Year, Hour, Minute, Second); } public int GetHour() { return Hour;

}
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public void SetTime(int hr, out int min, ref int sec) { // Néu sé giay truyén vao >30 thi
tang s6 Minute va Second = 0 if ( sec >=30 ) { Minute++; Second = 0;

} Hour = hr; // thiét 1ap gié tri hr dwoc truyén vao // Tra vé gia tri méi cho min va sec
min = Minute; sec = Second; } public Time(System.DateTime dt) {

Year = dt.Year;

Month = dt.Month;

Date = dt.Day;

Hour = dt.Hour;

Minute = dt.Minute; Second = dt.Second;

}

I bién thanh vién private private int Year; private int Month; private int Date; 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(); 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

The Minute is now: 35 and 24 seconds

The Minute is now: 36 and 0 seconds

Phuong thirc SetTime trén dd minh hoa viéc sir dung ba kiéu truyén tham sé vao mot
phuong thirc. Tham s6 thir nhat theHour dugc truyén vao dang gia tri, muc dich cua
tham s nay 1a dé thiét 1ap gia tri cho bién thanh vién Hour va tham sé nay khong duoc
sir dung dé vé bat cu gié tri nao.

Tham sb thtr hai 13 theMinute dwoc truyén vao phuong thic chi dé nhan gia tri tra vé
cua bién thanh vién Minute, do d6 tham s nay duogc khai béo véi tir khda out.

Cubi cung tham sb theSecond dugc truyén vao vai khai bao ref, bién tham sb nay vira
dung dé thiét 1ap gia tri trong phuong thirc. Néu theSecond 16n hon 30 thi gia tri cua
bién thanh vién Minute tang thém mot don vi va bién thanh vién Second duoc thiét 1ap
vé 0. Sau cung thi theSecond duoc gan gié tri cuia bién thanh vién Second va dugc tra
Ve.

Do hai bién theHour va theSecond duoc st dung trong phuong thic SetTime nén phai
dugc khai tao trudc khi truyén vao phuong thirc. Con véi bién theMinute thi khdng can
thiét vi n6 khong duoc st dung trong phuong thirc ma chi nhan gié tri tra vé.

Nap chong phuong thirc

Mot ky hiéu (signature) cua mot phuong thirc dugc dinh nghia nhu tén ctia phuong thirc
cling véi danh sach tham sé cia phuong thirc. Hai phuong thic khac nhau khi ky hiéu
cua ching khac la khac nhau tie 1a khac nhau khi tén phuong thic khac nhau hay danh
sach tham sé khéac nhau. Danh sach tham sé dugc xem 1a khac nhau boi s6 luong céc
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tham sb hoac 1a kiéu di liéu cua tham s6. Vi du doan ma sau, phuong thtc thir nhat khac
phuong thirc thi hai do s6 lugng tham sb khac nhau. Phwong thirc thir hai khac phuong
thuc tha ba do kiéu dit liéu tham sb khac nhau:

void myMethod( int p1); void myMethod( int p1, int p2 ); void myMethod( int p1, string
p2);

Mot 16p c6 thé c6 bat cir sb luong phuong thirc ndo, nhung mdi phuong thire trong 16p
phai c6 ky hiéu khac véi tat ca cac phuong thirc thanh vién con lai cua 16p.

Vi dy sau minh hoa I6p Time c6 hai phuong thirc khoi dung, mét phuong thirc nhan
tham s6 1a mot dbi twong DateTime con phuong thirc thir hai thi nhan sau tham sb
nguyén.

Minh hoa nap chong phuong thic khai dung.

using System; public class Time { public void DisplayCurrentTime() {
Console.WriteLine("{0}/{1}/{2} {3}:{4}:{5}", Date, Month,

Year, Hour, Minute, Second);

}

public Time( System.DateTime dt) {

Year = dt.Year;

Month = dt.Month;

Date = dt.Day;

Hour = dt.Hour;

Minute = dt.Minute; Second = dt.Second;

}

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; } private int Month; private int
Date; private int Hour; private int Minute; private int Second; } public class Tester {
static void Main() { System.DateTime currentTime = System.DateTime.Now; Time t1

= new Time( currentTime); tl1.DisplayCurrentTime(); Time 2 = new
Time(2002,6,8,18,15,20); t2.DisplayCurrentTime(); }

¥

Két qua:

2/1/2002 17:50:17

8/6/2002 18:15:20

Nhu chung ta thay, 16p Time trong vi du minh hoa 4.9 ¢ hai phuong thtc khai dung.
Néu hai phuong thirc ¢6 ciing ky hiéu thi trinh bién dich s& khong thé biét duoc goi
phuong thirc ndo khi khoi tao hai ddi twong la t1 va t2. Tuy nhién, ky hiéu cua hai
phuong thirc nay khéc nhau vi tham sé truyén vao khac nhau, do d6 trinh bién dich s&
xédc dinh dugc phuong thirc nao duoc goi dya vao cac tham so.

Khi thuc hién nap chong mot phuong thuc, bit budc chung ta phai thay dbi ky hiéu cua
phuong thuc, sb tham s6, hay kiéu di liéu cua tham sb. Chiing ta ciing c6 thé toan quyén
thay doi gia tri tra vé, nhung day 1a tuy chon. Néu chi thay doi gié trj tra vé thi khdng
phai nap chong phuong thirc ma khi d6 hai phuong thirc khac nhau, va néu tao ra hai
phuong thic cing ky hiéu nhung khac nhau kiéu gia tri tra vé s& tao ra mot 13i bién dich.
Nap chéng phuong thirc.
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using System; public class Tester { private int Triple( int val) { return 3*val; } private
long Triple(long val) { return 3*val; } public void Test() { int x = 5; int y = Triple(x);
Console.WriteLine("x: {0} y: {1}", X, y); long Ix = 10;

long ly = Triple(Ix); Console.WriteLine("Ix: {0} ly:{1}", Ix, ly); } static void Main() {
Tester t = new Tester();

t.Test(); }

Trong VI du nay, l6p Tester nap Chong hai phuong thic Triple(), mot phuong thuc nhan
tham s6 nguyén int, phuong thirc con lai nhan tham sé 1a s6 nguyén long. Kiéu gia tri
tra vé cua hai phuong thuc khac nhau, mic du diéu nay khong doi hoi nhung rat thich
hop trong truedong hop nay.

5. Pong géi dir liéu véi thugc tinh

Thudc tinh la khai niém cho phép truy cap trang thai cuaa l6p thay vi théng qua truy cap
truc tiép cac bién thanh vién, né sé duoc thay thé bang viéc thyc thi truy cap théng qua
phuong thuc cua lop.

Day that su 1a mot diéu 1y teang. Cac thanh phan bén ngoai (client) mudn truy cap trang
thai caa mot d6i twong va khong mudn 1am viéc voi nhimg phuong thic. Tuy nhién,
nguoi thiét ké 16p mudn dau trang thai bén trong cia I6p ma anh ta xay dung, va cung
cap mot cach giéan tiép thong qua mot phuong thic.

Thuoc tinh Ia mét dac tinh méi duoc gidi thiéu trong ngdn ng C#. Bac tinh nay cung
cap kha ning bao vé cac trudng dit liéu bén trong mot 16p bang viéc doc va viét ching
thong qua thudc tinh. Trong ngdn ngit khac, diéu nay cd thé dugc thyc hién théng qua
viéc tao cac phuong thuc Iy dit lidu (getter method) va phuong thac thiét 1ap dir liéu
(setter method).

Thudc tinh dugc thiét ké nham vao hai muc dich: cung cap mét giao dlen don cho phép
truy cap cac bién thanh vién, Tuy nhién cach thuc thuc thi truy cap glong nhu phuong
thirc trong do6 cac dir li¢u duoc che ddu, dam bao cho yéu cau thiét ké huéng dbi tuong.
Pé hiéu rd dic tinh nay ta s& xem vi du bén dudi:

Str dung thudc tinh.

using System; public class Time { public void

DisplayCurrentTime() { Console.WriteLine("Timelt:

{0}{1}/{2} {3}:{4}:{5}", date, month, year, hour, minute, second); } public Time(
System.DateTime dt) { year = dt.Year; month = dt.Month; date = dt.Day; hour =
dt.Hour; minute = dt.Minute; second = dt.Second; } Public int Hour; { get { return hour;
} set { hour=value; } } //Bién thanh vién private private int year; private int month;
private int date; 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 dit liéu tir thudc tinh
Hour int theHour = t.Hour;

Console.WriteLine(* Retrieved the hour: {0}", theHour); theHour++; t.Hour = theHour;
Console.WriteLine("Updated the hour: {0}", theHour); } }

52



Time : 2/1/2003 17:55:1

Retrieved the hour: 17

Updated the hour: 18

Pé khai bao thudc tinh, dau tién 1a khai bao tén thudc tinh dé truy cap, tiép theo 1a phan
than dinh nghia thudc tinh nam trong cap dau ({3}). Bén trong than cua thudc tinh 1a khai
bao hai bo truy cap lay va thiét 1ap di liéu:

public int Hour { get { return hour; } set { hour=value; } }

M3i bo truy cap duoc khai béo riéng biét dé 1am hai céng viéc khac nhau 1a Iy hay thiét
lap gid tri cho thudc tinh. Gia tri thudc tinh cd thé dugc luu trong co s dit licu, khi d6
trong phan than cua bo truy cap s& thuc hién cac cong viéc twong tac voi co so dit liéu.
Hozc 1a gi4 tri thudc tinh duoc luu trir trong cac bién thanh vién cua lép nhu trong vi
du:

private int hour;

Truy cép lay dir liéu (get accessor)

Phan khai bao twong tu nhu mot phuong thirc cua I6p dung dé tra vé mot ddi tuong co
kiéu dix liéu cua thudc tinh. Trong vi du trén, bo truy cap lay dir liéu get cua thudc tinh
Hour ciing twong tu nhu mot phwong thirc tra vé mot gid tri int. N6 tra vé gié tri cua bién
thanh vién hour noi ma gia tri cta thudc tinh Hour luu trir:

get { return hour; }

Trong vi du nay, mét bién thanh vién cuc bd duoc tra vé, nhung no ciing ¢ thé truy cap
dé dang mot gia tri nguyén tir co so dir liéu, hay thuc hién viéc tinh toan tly .

Bat cir khi ndo ching ta tham chiéu dén mot thudc tinh hay 1a gan gia tri thuoc tinh cho
mot bién thi bo truy cap lay di liéu get s& dugc thuc hién dé doc gia tri caa thuoc tinh:
Time t = new Time( currentTime ); int theHour = t.Hour;

Khi 1énh tht hai duoc thuc hién thi gié tri caa thudc tinh s& duoc tra vé, tac 1a bo truy
cap lay dir liéu get s& duoc thuc hién va két qua 1a gia tri cua thudce tinh duoc gan cho
bién cuc bo theHour.

B truy cap thiét 1ap dir liéu ( set accessor)

Bo truy cap nay s& thiét 1ap mot gia tri méi cho thudc tinh va twong ty nhu mot phuong
thac tra vé mot gia tri void. Khi dinh nghia bd truy cap thiét 1ap dir liéu chdng ta phai
str dung tir khoa value dé dai dién cho tham sé duoc truyén vao va duoc luu trir bai
thuoc tinh:

set { hour = value; }

Nhu da noi trude, do ta dang khai bao thudce tinh luu trir dudi dang bién thanh vién nén
trong phan than caa bo truy cap ta chi sir dung bién thanh vién ma thdi. Bo truy cap thiét
lap hoan toan cho phép ching ta cé thé viét gia tri vao trong co so di liéu hay cap nhat
bat ctr bién thanh vién nao khac cua 16p néu can thiét.

Khi chling ta gan mét gié tri cho thudc tinh thi bo truy cap thiét lap dit liéu set s& duoc
tu dong thuc hién va mot tham sé ngam dinh s& duoc tao ra dé luu gia tri ma ta mudn
gan:

theHour++;

t.Hour = theHour;

Loi ich ciia hudng tiép can nay cho phép céac thanh phan bén ngoai (client) c6 thé tuong
tac véi thudc tinh mot cach truc tiép, ma khong phai hy sinh viéc che dau dir liéu ciing
nhu dic tinh dong goi dit liéu trong thiét ké hudng d6i tuong.
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Thugc tinh chi doc

Gia sir ching ta muén tao mot phién ban khac cho 16p Time cung cdp mét sb gia tri
static dé hién thi ngay va gio hién hanh. Vi du sau minh hoa cho cach tiép can nay.

Str dung thudc tinh hing static.

using System; public class RightNow { // Dinh nghia bo khoi 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() {

Console.WriteLine("This year: {0}",
RightNow.Year.ToString());

RightNow.Year = 2003;

Console.WriteLine(*"This year: {0}", RightNow.Year.ToString());

Két qua:

This year: 2002

This year: 2003

Poan chuong trinh trén hoat dong tot, tuy nhién cho dén khi c6 mot ai d6 thay doi gia
tri caa bién thanh vién nay. Nhu ta thay, bién thanh Year trén di duoc thay d6i dén 2003.
Diéu nay thyc sy khong nhu mong mudn ciia ching ta.

Ching ta mudn danh dau cac thudc tinh tinh nay khong duoc thay d6i. Nhung khai béo
hang ciing khong dugc vi bién tinh khong duoc khoi tao cho dén khi phuong thic khoi
dung static duoc thi hanh. Do vay C# cung cap thém tir khda readonly phuc vu chinh
xac cho muc dich trén. V§i vi du trén ta co 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 @6 ta phai bo Iénh gan bién thanh vién Year, vi néu khdng sé& bi béo 1i:

// RightNow.Year = 2003; // error

Chuong trinh sau khi bién dich va thuc hién nhu muc dich cta chung ta.

Bai tap:

Viét chuong trinh tao 1 Iép “Tha cung”, khai bao cac thong tin co ban ciia mét thi cung.
Tién hanh tao cac dbi tugng sau: con chd, con méo, con chudt

Bai tap nang cao:

Trong 16p “Tha cung” tao cac hanh dong nhu: choi véi tha cung, cho tha cung an, tim
cho thu cung

Nhirng trong tam can cha y trong bai:
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- Biét duoc k¥ nang tao 16p, tao doi tuong;
- Biét kién thuc va ki ning vé cac phuong thuc, cac thanh phan static;
- Biét kién thtrc va k§ ning vé tham sb va cac phuong thic nap chéng;
- Nghiém tic, ti mi trong hoc Iy thuyét va 1am bai tap
Yéu ciu vé danh gia két qua hoc tap:
Noi dung:
+ V& kién thirc:
- Biét duogc k¥ ning tao 16p, tao d6i twong;
- Biét kién thuc va k¥ nang vé cac phuong thuc, cac thanh phan static;
- Biét kién thtc va ky ning vé tham sb va cac phuong thic nap chdng;
+ V& ky ning: Tao va str dung duoc I6p dé hoan thanh bai tap.
+ Nang lyc tu cha va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong viéc.
Phuwong phap:
+ V¢ kién thirc: Pugc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V¢é k¥ nang: Tao va str dung duoc I6p dé hoan thanh bai tap.

+ Niang lurc ty cha va trach nhiém: Ti mi, can than, chinh xac, ngan nap trong cdng viéc.
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BAI 3: KE THUA - PA HINH
Ma bai: Mb 11 - 04

Giéi thiéu:
Hai tinh ning quan trong cta ddi trong 1a ké thira va da hinh
Muc tiéu:
+ Biét cac kién thirc vé tinh ké thira va da hinh trén C#;
+ Biét cac kién thic vé 16p triru tuong;
+ Hiéu duoc cac kién thuc va ki ning vé cac phuong thire, cac thanh phan static;
+ Hiéu duoc cac kién thuc va ky ning vé tham sb va cac phuong thirc nap chong;
+ Nghiém tac, sang tao trong qua trinh tiép thu ly thuyét va ap dung lam cac bai tap.
N0i dung chinh:

1. Su ké thira

Trong ngbn ngit C#, quan hé dac biét hoa duoc thuc thi bang cach st dung su ké thira.
Pay khong phai 1a cach duy nhat dé thuc thi dac biét hoa, nhung né 1a cach chung nhat
va ty nhién nhat dé thyc thi quan hé nay.

Trong mé hinh truéc, ta c6 thé néi ListBox ké thira hay dwoc dan xuat tir Window.
Window duoc xem nhu 13 16p co so, va ListBox dugc xem nhu 1a 16p dan xuét. Nhu
vay, ListBox dan xuét tat ca cac thudc tinh va hanh vi tir 16p Window va thém nhiing
phan dic biét riéng dé xac nhan ListBox.

A Smartphone

= Attributes
+ Capacity
+ 05Version
+ SerialMumber

=l Operations

2

-

#  AndroidPhone = IPhone A windowsPhone
= Attributes = Attributes = Attributes
= Operations =l Operations = Operations

1.1. Thuec thi ké thira

Trong ngdn ngit C# dé tao mot 16p dan xuat tir mot 16p ta thém dau hai cham vao sau
tén 16p dan xuat va truge tén 16p co so:

public class ListBox : Window

Poan Iénh trén khai bao mot I6p méi tén 1a ListBox, 16p nay dugc dan xuat tir Window.
Chuing ta c6 thé doc dau hai cham c6 thé dugc doc nhu 1a “dan xuat tir”.

Lép dan xuat s& ké thira tat ca cac thanh vién cua 16p co s, bao gdm tat ca cac phuong
thizc va bién thanh vién cua 16p co s¢. Lop dan xuat dugc tu do thyc thi cac phién ban
ctia mot phuong thirc cua 16p co so. Lop dan xuat ciing co thé tao mot phuong thirc mai
bang viéc danh dau véi tir khda new. Vi du sau minh hoa viéc tao va sir dung cac 16p co
s& va dan xuat.

Str dung 16p dan xuat.
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using System; public class Window {

I/ Ham khoi dung ldy hai s6 nguyén chi // dén vi tri ctia ctra s6 trén console public
Window( int top, int left)

{ this.top = top; this.left = left; } // md phong vé& cira s6 public void DrawWindow() {
Console.WriteLine("Drawing Window at {0},{1}",top,lep);

}

/I C6 hai bién thanh vién private do d6 // hai bién nay s& khéng thay bén trong Iép // dan
Xuat. private int top; private int left; } // ListBox dan xuét tr Window public class
ListBox: Window {

/I Khéi dung c6 tham sé

public ListBox(int top, int left,string theContents)

:base(top, left)

/I goi khaoi dung caa 16p co so

{ mListBoxContents = theContents; }

/I Tao mdt phién ban méi cho phuong thirc DrawWindow // vi trong 16p dan xuat mudn
thay doi hanh vi thuc hién // bén trong phwong thirc nay public new void DrawWindow()
{ base.DrawWindow();

Console.WriteLine(* ListBox write: {0}", mListBoxContents);

} // bién thanh vién private private string mListBoxContents; } public class Tester {
public static void Main() {

Iltao dbi twong cho 16p co s& Window w=new Window(5,10);

w.DrawWindow();

/ltao d6i tugng cho 16p dan xuat

ListBox Ib = new ListBox(20,10,"Hello world!"); Lb.DrawWindow();

Két qua:

Drawing Window at: 5, 10

Drawing Window at: 20, 10

ListBox write: Hello world!

Vi duy trén bat dau véi viéc khai bdo mot 16p co sé tén Window. Lép nay thuc thi mot
phuong thic khai dung va mot phuong thire don gian DrawWindow. Lép ¢6 hai bién
thanh vién private 1a top va left, hai bién nay do khai béo 14 private nén chi st dung bén
trong cua I6p Window, cac 16p dan xuat s& khong truy cap duoc. ta s& ban tiép vé vi du
nay trong phan tiép theo.

1.2. Goi phwong thirc khéi dung caa l6p co s&

Trong vi du trén, mot 16p mai tén 1a ListBox duoc dan xuat tir 16p co sé Window, 16p
ListBox c6 mot phuwong thirc khai dung lay ba tham sé. Trong phuong thirc khai dung
cua l6p dan xuit ndy co goi phuong thirc khoi dung cua 16p co s¢. Cach goi duogc thuc
hién bang viéc dat diu hai chim ngay sau phan khai béo danh sach tham sb va tham
chiéu dén 16p co so thdng qua tir khda base:

public ListBox( int  theTop, int  theLeft,string theContents):

base( theTop, theLeft) // goi khai tao 16p co so
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Bai vi cac 16p khong duogc ké thira cac phuong thic khoi dung caa 16p co sd, do d6 16p
dan xuit phai thuc thi phuong thic khéi dung riéng cua nd. Va chi c6 thé sir dung
phuong thirc khai dung cta 16p co so théng qua viéc goi tuong minh.

Mot diéu luu ¥ trong vi du trén 1a viéc 16p ListBox thyuc thi mot phién ban méi cua
phuong thirc DrawWindow():

public new void DrawWindow()

Tir khéa new duoc str dung & dy dé chi ra rang ngudi 1ap trinh dang tao ra mot phién
ban méi cho phuong thirc ndy bén trong 16p din xuét.

Néu l6p co s& c¢6 phuong thic khai dung mic dinh, thi 16p dan xuét khong can bt budc
phai goi phuong thirc khoi dung cua 16p co s& mot cach tuong minh. Thay vao do6
phuong thirc khoi dung mac dinh caa 16p co sé s& dugc goi mot cach ngam dinh. Tuy
nhién, néu 16p co s& khong co phuong thirc khai dung mic dinh, thi tat ca cac 16p dan
Xuat ciia n6 phai goi phuong thuc khoi dung cua 16p co s mot cach tuang minh thong
qua Vviéc st dung tir khoa base.

Ciing nhu thao luan trong chuong 4, néu ching ta khdng khai bao bat ¢t phuong thic
khoi dung nao, thi trinh bién dich sé tao riéng mot phuong thirc khoi dyng cho ching
ta. Khi ma ching ta viét riéng cac phwong thirc khai dung hay 1a sir dung phuong thirc
khai dung méc dinh do trinh bién dich cung cép hay khong thi phwong thic khai dung
mic dinh khdng lay mot tham sé nao hét. Tuy nhién, lvu ¥ rang khi ta tao bat cit phwong
thizc khoi dung nao thi trinh bién dich s& khdng cung cap phuong thirc khai dung cho
chdng ta.

1.3. Goi phwong thirc cia lop co sé&

Trong vi du 5.1, phuong thic DrawWindow() cuia Iop ListBox s& lam an va thay thé
phuong thic DrawWindow cua 16p co s¢ Window. Khi ching ta goi phuong thic
DrawWindow cia mot d6i twong cua I6p ListBox thi phuong thuc
ListBox.DrawWindow() s€ dugc thuc hién, khong phai phuong thic
Window.DrawWindow() caa 16p co sé Window. Tuy nhién, ta c6 thé goi phuong thirc
DrawWindow() cua I6p co s¢ théng qua tir khoa base:

base.DrawWindow(); // goi phuong thirc co s&

Tir khda base chi dén 16p co sé cho d6i twong hién hanh.

1.4. Piéu khién truy xuit

Kha niang hién hiru cia mot 16p va céc thanh vién cua né c6 thé duoc han ché thong qua
viéc sir dung cac bo sung truy cap: public, private, protected, internal, va protected
internal.

Nhu ching ta da thay, public cho phép maot thanh vién cé thé duoc truy cap boi mot
phuong thirc thanh vién cia nhitng 16p khac. Trong khi d6 private chi cho phép cac
phuong thirc thanh vién trong 16p do truy xuat. Tir khoa protected thi ma rong thém kha
nang cua private cho phép truy xuat tir cac 16p din xuat caa Iop d6. Internal mé rong
kha ning cho phép bat cir phuong thirc cua Iép nao trong cung mot khdi két hop
(assembly) c6 thé truy xuit dugc. Mot khdi két hop duoc hiéu nhu 13 mét khéi chia xé
va ding lai trong CLR. Thong thuong, khéi nay 1a tap hop cac tap tin vat Iy dugc luu
trit trong mot thu muc bao gom cac tap tin tai nguyén, chwong trinh thyc thi theo ngon
ngtr IL,...

Tir khoa internal protected di cing véi nhau cho phép cac thanh vién caa ciing mot khoi
assembly hozc cac 16p dan xuat caa nd co thé truy cap. Ching ta c6 thé xem sy thiét ké
nay gidng nhu 13 internal hay protected.
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Cac 16p ciing nhu nhitng thanh vién caa 16p c6 thé duoc thiét ké véi bat ca mire do truy
Xuit ndo. Mot 16p thuong c6 mirc d6 truy xuat mé rong hon cach thanh vién cua 1op,
con cac thanh vién thi mie do truy xuat thudng ¢ nhiéu han ché. Do dé, ta ¢6 thé dinh
nghia mot 16p MyClass nhu sau:

public class MyClass { //... Protected int myValue; }

Nhu trén bién thanh vién myValue duoc khai bao truy xuit protected mic di ban than
l6p duoc khai béo 12 public. Mot 16p public 13 mot 16p san sang cho bat ct 16p nao khac
muén twong tac v6i nd. Poi khi mot 16p duoc tao ra chi dé trg gitp cho nhitng 16p khac
trong mot khéi assemply, khi d6 nhirng 16p nay nén duoc khai bao khoa internal hon 1a
khéa public.

Bufferedstream System.|O © System.lO.IsolatedStorage
FileStream IsolatedStorageFileStream
System.10
MemoryStream
Stream
UnmanagedMemoryStream
PipeStream System.|O.Pipes
NetworkStream | Syste wi.Net. Sockets
CryptoStream . | System.Security.Cryptography
System.[0.Compression
DeflateStream
GZipStream
2. Pa hinh
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| Animal
Class

publc public public
| Wolf ¥ | OtherAnimal ¥ | | Fish ¥
(e (e (e
-+ Snirral -+ Snirral -+ Snirral
public
| GoldFish ¥
(e
—+ Fzh

C6 hai céch thirc kha manh dé thuc hién viéc ké thira. Mot 12 sir dung lai ma nguén, khi
ching ta tao ra 16p ListBox, ching ta c6 thé sir dung lai mét vai cac thanh phan trong
[6p co s& nhu Window.

Tuy nhién, cach sir dung thr hai ching to dugc sc manh to 16n caa viéc ké thira d6 1a
tinh da hinh (polymorphism). Theo tiéng Anh tir nay dugc két hop tir poly 1a nhiéu va
morph ¢ nghia 1a form (hinh thirc). Do vdy, da hinh dugc hiéu nhu 1a kha nang sir dung
nhiéu hinh thirc cia mot kiéu ma khdng can phai quan tim dén ting chi tiét.

Khi mét tong dai dién thoai goi cho may dién thoai caa ching ta mét tin hiéu c6 cudc
goi. Tong dai khong quan tAm dén dién thoai cua ta 1a loai ndo. C6 thé ta dang dung mot
dién thoai cii dung motor dé rung chudng, hay 1a mot dién thoai dién tir phét ra tiéng
nhac s6. Hoan toan céc thong tin vé dién thoai cua ta khéng co y nghia gi véi tong dai,
tong dai chi biét mot kiéu co ban 1a dién thoai ma thoi va dién thoai nay sé& biét cach bao
chuéng. Con viéc bao chudng nhu thé nao thi tong dai khong quan tam. Tom lai, tong
dai chi can bao dién thoai hay lam diéu gi d6 dé reng. Con phan con lai tuc la cach thirc
reng la tuy thugc vao tung loai dién thoai. Bay chinh la tinh da hinh.

2.1. Kiéu da hinh

Do mot ListBox la mot Window va mét Button ciing la mot Window, chdng ta mong
muén sir dung ca hai kiéu dit liéu nay trong tinh hudng ca hai duoc goi 1a Window. Vi
du nhu trong mot form giao dién trén MS Windows, form nay chira mot tap cac thé hién
ctia Window. Khi form duoc hién thi, nd yéu cau tat ca cac thé hién caa Window ty thuc
hién viéc t6 v&. Trong trudng hop nay, form khdng mudn biét thanh phan thé hién la
loai ndo nhu Button, CheckBox....,. Biéu quan trong Ia form kich hoat toan bo tap hop
nay tu thuc hién viéc v&. Hay néi ngan gon 1a form muén déi xir véi nhitng d6i twong
Window nay mét cach da hinh.

2.2. Phwong thirc da hinh

Dé tao mot phuong thirc hd tinh da hinh, ching ta can phai khai bao khéa virtual trong
phuong thirc cua I6p co sd. Vi dy, dé chi dinh rang phuong thic DrawWindow() cta
I6p Window trong vi du 5.1 1a da hinh, don gian la ta thém tir khoa virtual vao khai bdo
nhu sau:
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public virtual void DrawWindow()

Lac nay thi cac 16p dan xuat dugc tu do thuc thi cac cach xu riéng caa minh trong phién
ban mai cua phuong thitc DrawWindow(). Dé lam dugc didu ndy chi can thém tir khoa
override dé chong 1én phuong thirc a0 DrawWindow() cua I6p co so. Sau d6 thém céc
doan ma ngudn mai vao phuong thic viét chong nay.

Trong vi du minh hoa 5.2 sau, I6p ListBox din xuat tir 16p Window va thuc thi mot
phién ban riéng cta phuong thirc DrawWindow():

public override void DrawWindow() { base.DrawWindow();
Console.WriteLine(*"Writing string to the listbox: {0}", listBoxContents); }

Tir khoa override bao vai trinh bién dich rang 16p nay thuc hién viéc phu quyét lai
phuong thirc DrawWindow() cua Iép co so. Tuong ty nhu vay ta c6 thé thuc hién viéc
pht quyét phuong thirc nay trong mot 16p dan xuat khac nhu Button, 16p nay cling dugc
dan xuat tir Window.

Trong phan than cua vi du 5.2, dau tién ta tao ra ba ddi twong, ddi twong thir nhat cua
Window, déi twong tht hai cia I6p ListBox va déi tugng cudi ciing caa 1op Button. Sau
d6 ta thuc hién viéc goi phuong thirc DrawWindow() cho mdi ddi tugng 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();

Poan chuong trinh trén thyc hién cac céng viéc nhu yéu cau caa ching ta, 1a ting doi
tuong thuc hién cong viéc td vé& caa nd. Tuy nhién, cho dén luc nay thi chua c6 bat cir
su da hinh nao duoc thuc thi. Moi chuyén van binh thuong cho dén khi ta mudn tao ra
mot mang cac d6i twong Window, bai vi ListBox ciling 13 mot Window nén ta cé thé ty
do dat mot ddi twong ListBox vao vi tri cua mot ddi twong Window trong mang trén. Va
tuong tu ta ciing c6 thé dat mot déi twong Button vao bat ¢ vi tri ndo trong mang cac
d6i tegng Window, vi mot Button ciing 13 mot 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 ching ta goi phuong thitc DrawWindow() cho ting ddi tugng
trong mang winArray.

for(inti=0;i<3;i++) { winAray[i].DrawWindow(); }

Trinh bién dich diéu biét rang c6 ba dbi twgng Windows trong mang va phai thuc hién
viéc goi phuong thirc DrawWindow() cho cac d6i twong nay. Néu ching ta khong danh
diu phuong thic DrawWindow() trong lép Window 1 virtual thi phwong thuc
DrawWindow() trong I6p Window s& duoc goi ba lan. Tuy nhién do chung ta di ddnh
dau phuong thirc ndy 40 & 16p co sé va thuc thi viéc pha quyét phuong thirc nay 6 cac
I6p dan xuat.

Khi ta goi phuong thirc DrawWindow trong mang, trinh bién dich sé do ra dugc chinh
xéc Kiéu dir liéu nao duoc thyc thi trong mang khi d6 c6 ba kiéu s& duoc thuc thi 1a mot
Window, mot ListBox, va mot Button. Va trinh bién dich sé goi chinh xac phuong thic
cua ting ddi trong. Pay 1a diéu cét 16i va tinh hoa cua tinh chit da hinh. Poan chwong
trinh hoan chinh 5.2 minh hoa cho su thuc thi tinh chit da hinh.

Str dung phuong thic ao.

using System; public class Window { public Window( int top, int left ) { this.top = top;
this.left = left; } / phuong thirc dugc khai bdo ao public virtual void DrawWindow() {
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Console.WriteLine( "Window: drawing window at {0}, {1}", top, left); } // bién thanh
vién cua lop protected int top; protected int left;

} public class ListBox : Window { // phwong thtrc khoi dung c6 tham s6

public ListBox( int top, int left,string contents ): base( top, left) { listBoxContents =
contents; } //thuc hién viéc phu quyét phuong thirc DrwaWindow public override void
DrawWindow() { base.DrawWindow();

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

// bién thanh vién cua ListBox private string

listBoxContents; } public class Button : Window { public Button( int top, int left) : base(
top, left)

{ ,

} /I phu quyét phuong thuc DrawWindow cua I6p co s& public override void
DrawWindow() {

Console.WriteLine(" Drawing a button at {0}: {1}", top, left); } } 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;1<3;i++)

{

winArray[i].DrawWindow(); }

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

Trong sudt vi du nay, chung ta ddnh didu mot phuong thirc phu quyét méi vai tir khoa
phu quyét override :

public override void DrawWindow()

Ldc nay trinh bién dich biét cach str dung phuong thic pha quyét khi gap ddi tuong
mang hinh thtc da hinh. Trinh bién dich chiju trach nhiém trong viéc phan ra kiéu di
liéu that cua d6i tuong dé sau nay xir 1y. Do d6 phuong thirc ListBox.DrawWindow() s&
duoc goi khi mot dbi twong Window tham chiéu dén mot dbi twong that sy 1a ListBox.

Chung ta phai chi dinh r6 rang vai tir khoa override khi khai bao mot phuong thirc phu
quyét phuong thirc a0 cta lop co s6. Piéu nay dé 1am Ian voi nguoi l4p trinh C++ vi tir
khoa nay trong C++ cd thé bé qua ma trinh bién dich C++ van hiéu.
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Tw khoa new va override

Trong ngon nglt C#, nguoi 18p trinh co thé quyét dinh phu quyét mot phuong thic a0
bang cach khai bao tudng minh tir khoa override. Diéu nay gitip cho ta dua ra mot phién
ban méi cua chuong trinh va sy thay d6i cua l16p co s¢ s& khong 1am anh huong dén
chuong trinh viét trong cac 16p dan xuat. Viéc yéu cau sir dung tir khda override s& gidp
ta ngdn ngira van dé nay.

Bay gio ta thir ban vé van dé nay, gia st 16p co so Window cua vi du trude duoc viét
boi mot cong ty A. Ciing gia sir rang 16p ListBox va RadioButton dwoc viét tir nhitng
nguoi 1ap trinh caa cong ty B va ho dung 16p co s&¢ Window mua dugc cua cong ty A
lam 16p co s& cho hai 16p trén. Ngudi 1ap trinh trong céng ty B khdng c6 hoic c6 rat it
su kiém soét vé nhing thay ddi trong tuong lai véi 16p Window do cong ty A phat trién.
Khi nhém 1ap trinh caa cong ty B quyét dinh thém mot phuong thic Sort( ) vao 16p
ListBox:

public class ListBox : Window { public virtual void Sort() {...} }

Viéc thém vao van binh thudng cho dén khi cong ty A, tac gia cua 16p co s& Window,
dua ra phién ban tha hai ciaa I6p Window. Va trong phién ban mai nay nhitng nguai 1ap
trinh ctia cong ty A da thém mot phuong thirc Sort( ) vao I6p co s¢ Window:

public class Window { //... public virtual void Sort() {...} }

Trong cac ngdn ngit 1ap trinh hudng ddi twong khac nhu C++, phuong thic 40 méi
Sort() trong 16p Window bay gid s& hanh dong giéng nhu 1 mot phuong thire co sd cho
phuong thirc 40 trong 16p ListBox. Trinh bién dich c6 thé goi phwong thtic Sort( ) trong
I6p ListBox khi chung ta c6 y dinh goi phuong thirc Sort( ) trong Window. Trong ngon
ngit Java, néu phuong thuc Sort( ) trong Window c6 kiéu tra vé khac kiéu tra vé cua
phuong thic Sort( ) trong 16p ListBox thi s& duoc bao 18i 1a phuong thic phi quyét
khong hop I¢.

Ngon ngir C# ngin ngtra sy 1an 16n nay, trong C# mot phuong thic ao thi duge xem nhu
la géc ré cua sy phan phdi a0. Do vay, mot khi C# tim thay mot phuong thic khai béo
1a a0 thi nd s& khong thuc hién bt ci viéc tim kiém nao trén cay phan cap ké thira. Néu
mot phuwong thirc ao Sort( ) duoc trinh bay trong I6p Window, thi khi thuc hién hanh vi
cua lép Listbox khong thay doi.

Tuy nhién khi bién dich lai, thi trinh bién dich s& dwa ra mot 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, nguoi 1ap trinh phai chi rd ¥ dinh cua anh ta. Anh ta c6 thé
danh dau phuong thuc ListBox.Sort( ) véi tir khda 1a new, va no khdng phai phu quyét
cta bat ctr phurong thirc 40 nao trong 16p Window:

public class ListBox : Window { public new virtual Sort() {...} }

Viéc thuc hién khai béo trén s& loai bo duoc canh bao. Mac khac néu ngudoi 1ap trinh
mudn phi quyét mot phuong thic trong Window, thi anh ta can thiét phai dung tir khoa
override dé khai bao mot cach tuong minh:

public class ListBox : Window { public override void Sort(){...} }

3. Lop triru twong
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Mai lop con cua lép Window nén thuc thi mot phuong thire DrawWindow() cho riéng
minh. Tuy nhién diéu nay khdng thuc sy doi hoi phai thuc hién mot cach bat budc. Bé
yéu cau cac 16p con (I6p dan xuat) phai thuc thi mot phuong thirc cua 16p co sd, chiing
ta phai thiét ké mot phuong thirc mot céch triru tuong.

Mot phuong thirc triru tugng khdng cé su thuc thi. Phuong thirc nay chi don gian tao ra
mot tén phuong thirc va ky hiéu cua phuong thire, phuong thirc nay sé duoc thuc thi &
cac 16p dan xuat.

Nhiing I6p triru twong duoc thiét 1ap nhu 1a co s¢ cho nhirng 16p dan xuét, nhung vigc
tao c4c thé hién hay cac ddi twong cho céc 16p triru twong dugc xem 1a khong hop Ié.
Mot khi ching ta khai bdo mot phuong thuc 12 triru twong, thi ching ta phai ngan cim
bat ctr Viéc tao thé hién cho 16p nay.

Do vay, néu ching ta thiét ké phuong thirc DrawWindow() nhu 1a triru tugng trong 16p
Window, chung ta c6 the dan xuat tir 16p nay, nhung ta khong thé tao bat ca dbi tuong
cho 16p nay. Khi d6 mdi 16p dan xuat phai thuc thi phuong thirc DrawWindow(). Néu
I6p dan xuat khéng thuc thi phuong thic triru twong cua 16p co so thi 16p dan xuat do
cling 14 16p triru tugng, va ta ciing khong thé tao cac thé hién cua lop nay dugc.
Phuong thic triru tuong duoc thiét 1ap bang cach thém tir khoa abstract vao dau cua
phan dinh nghia phuong thirc, ¢l phép thuc hién nhu sau:

abstract public void DrawWindow( );

Do phuong thirc khéng can phan thuc thi, nén khong ¢ dau ({3}) ma chi ¢ ddu cham
phay (;) sau phuong thirc. Nhu thé véi phuong thirc DrawWindow() duoc thiét ké 1a
triru twong thi chi can cau lénh trén 1a du.

Néu mét hay nhiéu phuong thirc duoc khai bao 1 triru twong, thi phan dinh nghia 16p
phai duoc khai bao 1a abstract, véi 16p Window ta c6 thé khai bao 1 16p triru twong nhu
sau:

abstract public void Window

Vi du sau minh hoa viéc tao I6p Window triru tuong va phuong thirc triru twong
DrawWindow() cua I6p Window.

Str dung phuong thirc va 16p triru tuong.



using System; abstract public class Window { // ham khai dung ldy hai tham sé public
Window( int top, int left) { this.top = top; this.left = left; } // phuong thuc triru tuong
minh hoa viéc // v& ra ctra sb abstract public void DrawWindow(); // bién thanh vién
protected protected int top; protected int left; } // 16p ListBox dan xuét tir Ié6p Window
public class ListBox : Window { // ham khei dung lay ba tham sb public ListBox( int
top, int left, string contents) : base( top, left) { listBoxContents = contents; } // phu quyét
phuong thuc triru tugng DrawWindow() public override void DrawWindow( ) {
Console.WriteLine("Writing string to the listbox: {0}", listBoxContents); } // bién
private cua lop private string listBoxContents; } // 16p Button dan xuét tir 16p Window
public class Button : Window { // ham khéi tao nhan hai tham sé public Button( int top,
int left) : base( top, left) { } // thuc thi phuong thirc triru twong public override void
DrawWindow() {

Console.WriteLine("Drawing button at {0}, {1}\n", top, left); } } 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;1<3; i++) {

winArray[i].DrawWindow( ); } } } -------mmmmm e e
Trong vi du trén, 16p Window duoc khai béo la 16p triru tugng va do vay nén ching ta
khdng thé tao bat cur thé hién nao cua 16p Window. Néu ching ta thay thé thanh vién
dau tién cia 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& b4o mot 16i nhu sau:

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

Chiing ta c6 thé tao duoc cac thé hién cua I6p ListBox va Button, bai vi hai 16p nay da
phu quyét phuong thirc triru tugng. Hay ¢6 thé néi hai 16p nay da dugc xac dinh (nguoc
véi 16p triru tuong).

Han ché caia 16p triru twong

Méc du ching ta da thiét ké phuong thirc Draw Window() nhu mot 16p triru tugng dé hd
trg cho tat ca cac l6p dan xuét duoc thuc thi riéng, nhung diéu ndy c6 mot sé han ché.
Néu chiing ta dan xuat mot 16p tir 16p ListBox nhu 16p DropDownListBox, thi 16p nay
khong dugc hd trg dé thuc thi phuong thirc DrawWindow( ) cho riéng né.

Khéc véi ngdn ngit C++, trong C# phuong thac Window.DrawWindow( ) khdng thé
cung cap mot sy thue thi, do d6 ching ta s& khong thé lay duoc loi ich cua phuong thic
DrawWindow() binh thudng ding dé chia xé boi cac 16p dan xuét.

Cudi cung nhitng 16p triru twong khdng co su thue thi can ban; ching thé hién y tuong
vé mot sy triru tuong, diéu nay thiét 1ap mot su giao wdc cho tat ca cac 16p dan xuat. Noi
cach khéc céc 16p triru tugng mo ta mot phuong thic chung cua tat ca cac 16p dugc thuc
thi mot cach triru tuong.

Y tudng cua 16p triru twong Window thé hién nhitng thudc tinh chung cing véi nhiing
hanh vi cua tat ca cac Window, tham chi ngay ca khi ta khong co y dinh tao thé hién cua
chinh 16p triru tuong Window.
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Y nghia ciia mot 16p triru twgng dugc bao ham trong chinh tir “triru tuong”. Lép ndy
dung dé thuc thi mot “Window” triru twong, va nd s& duoc biéu 16 trong céac thé hién
xac dinh cua Windows, nhu 1a Button, ListBox, Frame,...

Cac 16p triru twong khong thé thuc thi duoc, chi ¢ nhirng 16p xac thuc tac 1a nhitng 16p
dan xuét tir 16p triru twong ndy mai cé thé thyc thi hay tao thé hién. Mot sy thay doi viéc
sir dung triru tuong 1a dinh nghia mot giao dién (interface), phan nay s& duoc trinh bay
trong Chuong 8 néi vé giao dién.

Lép co 1ap (sealed class)

Nguoc véi cac 16p triru tuong 12 cac 16p cd 1ap. Mét 16p triru tuong duoc thiét ké cho
cac 16p dan xuit va cung cp cac khudn mau cho cac 16p con theo sau. Trong khi mot
16p cd lap thi khdng cho phép cac 16p dan xuat tir no. Dé khai bado mét 1op 6 1ap ta dung
tir khoa sealed dit truéc khai bao cua l6p khdng cho phép dan xuét. Hau hét cac 16p
thuong dugc danh diu sealed nham ngan chan cac tai nan do su ké thira gay ra.

Néu khai bao cua 16p Window trong vi du 5.3 duoc thay doi tir khda abstract bang tir
khoa sealed (ciing co thé loai bo tir khdéa trong khai bdo cua phuong thirc
DrawWindow()). Chuong trinh s& bi 16i khi bién dich. Néu ching ta c6 thtr bién dich
chuong trinh thi s& nhan duoc 16i ti trinh bién dich:

‘ListBox’ cannot inherit from sealed class ‘Window’

Day chi 1a mot 15i trong sé nhing 18i nhu ta khong thé tao mot phwong thirc thanh vién
protected trong mot 16p khai bao la sealed.

Goc ciia tit ca cac 16p: Lép Object

Tat ca cac 16p cuia ngdbn ngir C# cua bat cu kiéu dit liéu nao thi cling duoc dan xuat tir
I6p System.Object. Thu vi 1a bao gom ca céc kiéu di liéu gia tri.
Mot 16p co s 1a cha tryc tiép ctia mot I16p dan xuat. Lop dan xuat nay ciing 6 thé 1am
co s& cho céc 16p dan xuat xa hon nita, viéc dan xuat nay s& tao ra mot cay thira ké hay
mét kién trdc phan cap. L6p gbe 1a 16p nam & trén clng cay phan cap thira ké, con cac
I6p dan xuat thi ndm bén duai. Trong ngdn ngir C#, 16p goc 1a Iop Object, l6p nay nam
trén cung trong cay phan Cap cac lop.
Lop Object cung Cap mot sé cac phuong thuc dung cho cac lop dan xuit c6 thé thuc
hién viéc phu quyét. Nhitng phwong thirc nay bao gom Equals() Kiém tra xem hai ddi
tugng co gidng nhau hay khong. Phuong thuc GetType() tra vé kiéu cua ddi twong. Va
phuong thie ToString() tra vé mot chudi thé hién 16p hién hanh. Sau day 1a bang tom
tit cac phuong thirc cua 16p Object.

TOm tat cac phuong thirc cia lop Object

Phuong thure Chirc nang
Equal() So sanh bang nhau gitra hai d6i tugng

Cho phép nhitng ddi tugng cung cap riéngnhiing ham bam cho
GetHashCode( ) stt dung tap hop.

GetType() Cung cap kiéu ctia ddi tugng
ToString( ) Cung cap chudi thé hién ctia déi twong
Finalize() Don dep cac tai nguyén
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Vi du sau minh hoa viéc sir dung phuong thirc ToString() thira ké tir 16p Object.

Thira ké tir Object.

using System; public class SomeClass { public SomeClass( int val ) { value =val; } //
pht quyét phuong thic

ToString cua lop Object public virtual string ToString() { return value.ToString(); } //
bién thanh vién private luu gi tri private int value; } public class Tester { static void
Main() { inti=5; Console.WriteLine("The value of i is: {0}", i.ToString()); SomeClass
s = new SomeClass(7); Console.WriteLine("The value of s is {0}", s.ToString());
Console.WriteLine("The value of 5 is {0}",5.ToString()); }

Két qua:

The value of i is: 5

The value of sis 7

The value of 5is 5

Trong tai liéu cua I6p Object phuong thirc ToString() dugc khai bao nhu sau:

public virtual string ToString();

Pay 1a phuong thic 4o public, phwong thirc nay tra vé mot chudi va khdng nhan tham
s6. Tat ca kiéu dir liéu dugc xay dung san, nhu kiéu int, din xuat tir I6p Object nén n6
cling c6 thé thuc thi cac phuong thirc cua 16p Object.

Lép SomeClass trong vi du trén thyuc hién viéc phu quyét phuong thire ToString(), do
d6 phuong thirc ndy sé tra vé gia tri c6 nghia. Néu ching ta khong phi quyét phuong
thac ToString() trong 16p SomeClass, phuwong thiac cuaa [6p co sé s€ dugc thuc thi, va
két qua xuét ra s& c6 thay ddi nhu sau:

The value of s is SomeClass

Nhu ching ta thdy, hanh vi mac dinh di tra vé mot chudi chinh 1a tén cua 16p dang thé
hién.

Cac 16p khong can phai khai bao twong minh viéc dan xuat tir 1I6p Object, viéc ké thira
s& dugc dua vao mot cach ngam dinh. Nhu 16p SomeClass trén ta khong khai béo bat
ctr dan xuat cua I6p nao nhung C# sé tu dong dua 16p Object thanh 16p dan xuat. Do d6
ta mé&i c6 thé phu quyét phuong thic ToString() cua 16p Object.

4. Cac lép long nhau
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The Base Class Libraries

Database Access Desktop GUI APls Security Remating APls

Threading File 1/O Web APIs (etal.)

The Common Language Runtime

Common Type System

Common Language Specification

Cac 16p chira nhitng thanh vién, va nhitng thanh vién nay co thé 1a mot 16p khéc ¢ kiéu
do nguoi dung dinh nghia (user-defined type). Do vay, mot 16p Button cé thé cd mot
thanh vién cua kiéu Location, va kiéu Location nay chia thanh vién cua kiéu dix liéu
Point. Cudi ciing, Point c6 thé chtra chtra thanh vién cua kiéu int.

Cho dén lic nay, cac 16p duoc tao ra chi dé ding cho cac 16p bén ngoai, va chic ning
ctia cac 16p d6 nhu 13 16p tro gitp (helper class). Ching ta ¢é thé dinh nghia mot 16p tro
giup bén trong céc I6p ngoai (outer class). Cac 16p dugc dinh nghia bén trong goi la cac
16p 16ng (nested class), va I6p chira duoc goi don gian la I6p ngoal

Nhitng I6p 16ng bén trong c6 loi la c6 kha nang truy cap dén tat ca cac thanh vién cua
l6p ngoai. Mot phuong thire caa l6p 16ng 6 thé truy cap dén bién thanh vién private caa
I6p ngoai.

Hon nira, 16p 16ng bén trong c6 thé an ddi voi tat ca cac 16p khac, 16p 1ong cé thé la
private cho I6p ngoai.

Cubi cung, mot 16p 1am 1dng bén trong 14 public va dugc truy cap bén trong pham vi cua
I6p ngoai. Néu mot 16p Outer 12 16p ngoai, va 16p Nested 1 I6p public long bén trong
I6p Outer, ching ta cé thé tham chiéu dén 16p Tested nhu Outer.Nested, khi d6 16p bén
ngoai hanh dong it nhiéu gidng nhu mot namespace hay mét pham vi.

Déi véi nguoi lap trinh Java, 16p 1ong nhau trong C# thi giéng nhu nhitng 16p noi static
(static inner) trong Java. Khong cé su twong (ng trong C# vai nhitng 16p ndi nonstatic
(nonstatic inner) trong Java.

Vi du sau s& thém mot 16p 16ng vao 16p Fraction tén 1a FractionArtist. Chirc ning cua
I6p FractionArtis 1a vé& mot phan s6 ra man hinh. Trong vi du nay, viéc vé s& dugc thay
thé bang st dung ham WriteLine xuét ra man hinh console.

Str dung 16p 16ng nhau.

using System; using System.Text; public class Fraction { public Fraction( int numerator,
int denominator) { this.numerator = numerator; this.denominator = denominator; }
public override string ToString() { StringBuilder s = new StringBuilder();
s.AppendFormat("{0}/{1}",numerator, denominator);

return s.ToString(); } internal class FractionArtist { public void Draw( Fraction f) {

Console.WriteLine("Drawing the numerator
{0}",f.numerator);
Console.WriteLine("Drawing the denominator {0}",
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f.denominator); }

} // bién thanh vién private private int numerator; private int denominator; } 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); }

Lép Fraction trén néi chung 1a khong c6 gi thay doi ngoai trir viéc thém mét 16p 16ng
bén trong va luoc di mot sé phuong thirc khdng thich hop trong vi du nay. Lép 1ong bén
trong FractionArtist chi cung cdp mot phuong thirc thanh vién duy nhat, phuong thirc
Draw(). Piéu tha vi trong phuong thirc Draw() truy cap dir liéu thanh vién private 1a
f.numerator va f.denominator. Hai vién thanh vién private nay s& khdng cho phép truy
cap néu FractionArtist khong phai 1 16p 15ng bén trong cua 16p Fraction.

Trong ham Main() khi khai bao mot thé hién cua I6p 16ng bén trong, ching ta phai xéac
nhan tén cua lop bén ngoai, tac la 16p Fraction:

Fraction.FractionArtist fa = new Fraction.FractionArtist();

Tham chi khi I6p FractionArtist 1a public, thi pham vi caa Iép nay van nim bén trong
cua lop Fraction.

Bai tap:

Tao 16p “Vat nudi”, khai bao cac thong tin can thiét cho vat nudi. Tao thém mét 16p
“Con ga” 1a 16p ké thira cua 16p “Vat nudi”

Bai tap néng cao:

Trong 16p “Con ga” tao cac hanh dong mang tinh da hinh 13 “Cho an” (Mdi gidng ga s&
¢6 luong thirc an khac nhau, loai thirc an khac nhau).

Nhitng trong tam cin cha y trong bai:
- Biét cac kién thtic vé tinh ké thira va da hinh trén C#;
- Biét cac kién thuc vé 16p triru tuong;
- Hiéu duoc cac kién thirc va ki nang vé cac phuong thic, cac thanh phan static;
- Hiéu duoc cac kién thirc va ki nang vé tham sé va cac phuong thirc nap chong;
- Nghiém tic, sang tao trong qua trinh tiép thu Iy thuyét va ap dung lam cac bai tap.
Yéu cau vé danh gia két qua hoc tap:
Noi dung:
+ V& kién thic:
- Biét cac kién thtrc vé tinh ké thira va da hinh trén C#:
- Biét cac kién thtc vé 16p triru tuong;
- Hiéu duoc cac kién thic va ki ning vé cac phuong thirc, cac thanh phan static;
- Hiéu duoc cac kién thuc va ki nang vé tham sb va cac phuong thirc nap chong;

+ V& k¥ nang: Xay dung duoc cac 16p ké thira tir 16p cha, tao cac hanh dong mang tinh
da hinh.

+ Nang luc ty cha va trach nhiém: Ti mi, can than, chinh x4c, ngin nap trong cong viéc.
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Phwong phap:
+ V¢ kién thirc: Pugc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap

+ V& k¥ ning: Xay dung duoc cac 16p ké thira tir 16p cha, tao cac hanh dong mang tinh
da hinh

+ Ning lyc tu chu va trach nhiém: Ti mi, can than, chinh x4c, ngin nap trong cong viéc.
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BAI 4: NAP CHONG TOAN TU
Ma bai: Mb 11 - 05

Giéi thiéu:
Mot tinh ning rat hiru ich trong ngén ngit 14p trinh huéng ddi twong 13 nap chdng toan
tur.
Muc tiéu:
+ Biét dugc cac kién thuc vé toan ti;
+ Biét cac kién thic vé sy hd trg nap chdng toan tir trong cac ngdn ngit .Net khac;
+ Trang bi cac kién thirc va k¥ ning vé nap chdng céc toan tir trong C#;
+ Nghiém tdc, ti mi trong hoc ly thuyét va lam bai tap
N0i dung chinh:

1. Str dung tir khoa operator

Operators Overload ability
+, -, |, ~, +4, -, true, false | These unary operators can be overloaded.

+, -, %/, %, &, |, ™, <<, >> | These binary operators can be overloaded.

===, <, > <=, >= The comparison operators can be
overloaded
&&, || The conditional logical operators cannot be

overloaded, but they are evaluated

using & and |, which can be overloaded

Trong ngdn ngit C#, c4c toan tir 1a cac phuong thire tinh, gia tri tra vé& caa nd thé hién
két qua cuia mot toan tir va nhitng tham sé 1 cac toan hang. Khi chiing ta tao mot toan
tar cho mot 16p 1a chung ta da thyuc viéc nap chdng (overloaded) nhitng toan tir do, cling
gidng nhu 13 chiing ta c6 thé nap Chong bat ctr phuong thirc thanh vién nao. Do do, dé
nap chdng toén tir cong (+) ching ta cé thé viét nhu sau:

public static Fraction operator + ( Fraction lhs, Fraction rhs)

Trong toan tir trén ta cd su qui udc dat tén caa tham sé 1a lhs va rhs. Tham sb tén lhs
thay thé cho “left hand side” tic I todn hang bén trai, trong tu tham sé tén rhs thay thé
cho “right hand side” tirc 1a toan hang bén phai.

CU phap ngdn ngir C# cho phép nap chong mot toan tir bang céch viét tir khoa operator
va theo sau 12 toan tir duoc nap chong. Tir khoa operator 12 mot bo sung phuong thirc
(method operator). Nhu vay, dé nap chong toan tir cong (+) ching ta c thé viét operator
+. Khi ching ta viét:

Fraction theSum = firstFraction + secondFraction;

Thi toan tir nap Chéng + duoc thuc hién, véi firstFraction duoc truyén vao nhu la tham
s dau tién, va secondFraction duoc truyén vao nhu 13 tham s6 th hai. Khi trinh bién
dich gap biéu thuc:

firstFraction + secondFraction thi trinh bién dich s& chuyén biéu thirc vao:
Fraction.operator+(firstFraction, secondFraction)

Két qua sau khi thuc hién 1a mot dbi twong Fraction méi duoc tra vé, trong truong hop
nay phép gan s& dugc thuc hién dé gan mot dbi twong Fraction cho theSum.

Ddi v6i nguoi 1ap trinh C++, trong ngon ngir C# khong thé tao dwoc toan tir nonstatic,
va do vay nén toan tir nhi phan phai lay hai toan hang.
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2. H& tro ngdn ngir .NET khéac

Ngon ngir C# cung cap kha ning cho phép nap chong toan tir cho cac Iép ma ching ta
xay dung, tham chi diéu nay khong hodc dé cap réat it trong Common Language
Specification (CLS). Nhiing ngdn ngit .NET khac nhu VB.NET thi khong ho tro viéc
nap chong toan tir, va mot diéu quan trong dé dam bao 12 16p cua chung ta phai ho tro
cac phuong thirc thay thé cho phép nhitng ngdn ngit khac cé thé goi dé tao ra céc hiéu
ung tuong tu.

Do d6, néu ching ta nap chong toan tir (+) thi ching ta nén cung cap mot phuorng thirc
Add() cling lam cung chirc ndng la cong hai d6i tugng. Nap Chong toan tir 6 thé la mot
cl phap ngan gon, nhung nd khong chi 1a dwdng dan cho nhimg d6i twong cua ching ta
thiét lap mét nhiém vu duoc dua ra.

3. Swr dung toan tir

Nap chong toan tir ¢6 the 1am cho mé nguon ciia chling ta tryc quan va nhimg hanh dong
cua 16p ma ching ta xay dung gidng nhu cac 16p duoc xay dung san. Tuy nhién, viéc
nap chong toén tir ciing c6 thé lam cho ma nguoén phuc tap mot cach kho quan ly néu
ching ta pha v cach thé hién thong thudng dé st dung nhitng toan tir. Han ché viéc st
dung tly tién cac nap chong toan tir bang nhitng cach sir dung méi va nhiing cach dic
trung.
Mic di ching ta ¢d thé hap dan boi viéc sir dung nap chong toén ti gia ting (++) trong
Iop Employee dé gol mot phuong thire gia tang muc lwong cua nhan vién, diéu nay co
thé dem lai rat nhiéu nham Ian cho cac lop client truy cap l6p Employee. Vi bén trong
cua 16p con cb thé co nhiéu truong thudc tinh sé khac, nhu sé tudi, nam lam viéc,...ta
khong thé danh toén tir gia ting duy nhat cho thudc tinh lwong duoc. Céch tét nhét 1a st
dung nap chdng toan tir mot cach han ché, va chi sir dung khi nao nghia nd rd rang va
phl hop voi cac toan tir cua cac 16p duoc xay dung san.
Khi thudng thuc hién viéc nap chong toén tir so sénh bang (==) dé kiém tra hai d6i teong
xem c6 bang nhau hay khéng. Ngon ngit C# nhan manh rang néu ching ta thuc hién nap
chéng toan tir bang, thi chling ta phai nap chong toan tir nghich véi toan tir bang 1a toan
tar khéng bang (1=). Tuong tu, khi nap chong toan tir nho hon (<) thi ciing phai tao toan
tw (>) theo tung cap. Ciing nhu todn tur (>=) di twong ng Véi toan tir (<=).
Theo sau 1a mot s6 luat duoc &p dung dé thuc hién nap chdng toén tur:
Pinh nghia nhiing toan tir trong kiéu dit liéu gié tri, kiéu do ngdn ngir xay dung san.
Cung cap nhitng phuong thic nap chdng toén tir chi bén trong cua Iép noi ma nhitng
phuong thire dugc dinh nghia.
Str dung tén va nhitng ki hiéu qui uéc duoc md ta trong Common Language
Specification (CLS).
Str dung nap chdng toan tir trong treong hop két qua tra vé cua toan tir 14 that su rd rang.
Thuc hién toan tu trir (-) gitra mot gia tri Time vai mot gié tri Time khac la mot toan tur
c¢6 y nghia. Tuy nhién, néu ching ta thyc hién toan tir or hay toan tir and giira hai doi
tugng Time thi két qua hoan toan khong c6 nghia gi hét.
Nap chong toén tir ¢ tinh chat déi xting. Vi du, néu ching ta nap chong toén tir bang
==) thi ciing phai nap chdng toan ta khdng bang (!=). Do d6 khi thyc hién toan tir c6
tinh chat déi xang thi phai thyc hién toan tir d6i xtng lai nhu: < véi >, <= véi >=.
Phai cung cip cac phuong thirc thay thé cho toan tir dwoc nap chong. Pa sb cac ngon
ngit diéu khdng hd tro nap chong toan tir. Vi nguyén do ndy nén ching ta phai thyc thi
cac phuong thirc thir hai ¢ cung chie nang véi cac toan ta. Common Language
Specification (CLS) doi hoi phai thuc hién phuong thirc thir hai tuong (ng.
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Bang sau trinh bay c4c toan tir ciing véi biéu twong cua toan tir va cac tén cua phuong
thac thay thé cac toan ti.

Bidu twgng | Tén phuong thirc thay thé | Tén toan tir

+ Add Toan tir cong

- Subtract Toan tir trur

* Multiply Toén tir nhan

/ Divide Toan tr chia

% Mod Toén tir chia lay du

A Xor Toan tir or loai trir

& BitwiseAnd Toan tir and nhi phan

| BitwiseOr Toén tir or nhi phan

&& And Toan tir and logic

I Or Toan tir or logic

= Assign Toén tr gan

<< LeftShift Toan tir dich trai

>> RightShift Toén tir dich phai

—— Equals Toan tir so sanh bﬁng

> Compare Toan tir so sanh 16n hon

< Compare Toan tir so sanh nho hon

I= Compare Toan tir so sanh khong bang
>= Compare Toan tir so sanh 16n hon haybang
<= Compare Toan tir so sanh nho hon haybang
*— Multiply Toan tir nhan rdi gan tro lai
= Subtract Toan tir trir roi gan trd lai

A= Xor Toan tir or loai trir roi gan lai
<<= LeftShift Toan tir dich trai roi gan lai
U= Mod Toan tir chia du r6i gan lai
+= Add Toan tir cong roi gan lai

&= BitwiseAnd Toan tir and r6i gan lai

E BitwiseOr To4n tir or roi gan lai
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4. Todn tir so sanh bing

ICoreprogmnloglcl I
int errorCode; <
File source = new File("code.cs"),; &
if (errorCode == -1) goto Failed; “
int length = (int)source.Length; b
if (errorCode == -2) goto Failed; <
char[] contents = new char[length]; <
if (errorCode == =-3) goto Failed; g—
// Succeeded
Failed: ... < {Emrw'ng

——

Néu chling ta nap chong toan tir bang (==), thi chiing ta cling nén phu quyét phuong
thirc 4o Equals() dugc cung cap bai 16p object va chuyén lai cho toan tir bang thyc hién.
Diéu nay cho phép Iop caa ching ta thé twong thich véi cac ngdn ngit .NET khac khdng
hd tro tinh nap chong toan ta nhung hd tro nap chong phuong thiec. Nhitng 16p FCL
khong str dung nap chong toan tir, nhung van mong doi 16p caa ching ta thyc hién nhiing
phuong thirc co ban nay. Do d6 vi du lép ArrayList mong muén ching ta thuc thi
phuong thuc

Equals().

Lop object thuce thi phuong thirc Equals() véi khai bao sau:

public override bool Equals( object 0)

Bing cach phu quyet phuong thirc nay, chdng ta cho phép I6p Fraction hanh dong mot
cach da hinh véi tat ca nhirng l6p khac. Bén trong than cua phuong thirc Equals() ching
ta can phai ¢am bao rang chung ta dang so sanh v6i mot Fraction khac, va néu nhu chiing
ta da thyuc thi mot toan tir so sanh bang thi ¢é thé dinh nghia phuong thirc Equals() nhu
sau:

pubic override bool Equals( object o) {if (!(o is

Fraction) ) { return false; } return this == (Fraction) o;

h

Toan tir is dugc str dung dé kiém tra kiéu cua déi tugng Iic chay chuong trinh c6 tuong
thich vai todn hang trong trueong hop nay la Fraction. Do o la Fraction nén toan tu is sé
tra vé true.

5. Toan tir chuyén doi

Type Conversion

/\

Implicit Conversion Explicit Conversion
.

Arithmetic Operations Casting Operations

74




C# cho phép chuyén doi tir kieu int sang kiéu long mét cach ngam dinh, va ciing cho
phép ching ta chuyén tir kiéu long sang kiéu int mot cach twdng minh. Viéc chuyén tir
kiéu int sang kiéu long duogc thuc hién ngam dinh bai vi hién nhién bat ky gia tri nao
cua int cling dwoc thich hop véi kich thudc caa kiéu long. Tuy nhién, diéu nguoc lai,
tie 12 chuyén tir kiéu long sang kiéu int phai duoc thuc hién mot cach tuong minh (st
dung ép kiéu) bai vi ta c6 thé mat thong tin khi gié tri cua bién kiéu long vuot qua kich
thudc cua int luu trong bd nhé:

int myInt = 5; long myLong; myLong = mylInt; // ngam dinh mylInt = (int) myLong; //
tuong minh

Chidng ta muén thyc hién viéc chuyén ddi nay véi lép Fraction. Khi dua ra mét s6
nguyén, ching ta c6 thé hd tro ngam dinh dé chuyén do6i thanh mot phan sé bai vi bat
Ky gié tri nguyén ndo ta ciing c6 thé chuyén thanh gia tri phan sé véi mau s6 1a 1 nhu
(24

== 24/1).

Khi dua ra mot phan s, chiing ta mudn cung cap mét su chuyén déi tudng minh tro lai
mot s6 nguyén, diéu nay cd thé hiéu 1a mot sé thong tin s& bi mat. Do d6, khi chiing ta
chuyén phan sé 9/4 thanh gia tri nguyén la 2.

Tir ngit ngdm dinh (implicit) duoc sir dung khi mot chuyén d6i dam thanh cong ma
khéng mat bat cir théng tin ndo cua dit liéu nguyén thiy. Truong hop nguoc lai, tudng
minh (explicit) khong dam bao bao toan di liéu sau khi chuyén doi do d6 viéc nay sé
duoc thyc hién mot cach céng khai.

Vi du sau sé trinh bay duéi ddy minh hoa céch thicc ma chiing ta c6 thé thuc thi chuyén
d6i twdng minh va ngam dinh, va thuc thi mot vai céc toan tur cua I6p Fraction. Trong
vi du nay ching ta sir dung ham Console. WriteLine() dé xuat thong diép ra man hinh
minh hoa khi phuong thtrc dugc thi hanh. Tuy nhién cach tét nhat 1a ching ta sir dung
trinh bebug dé theo dbi tirng budc thuc thi cac 1énh hay nhay vao timg phuong thic
duoc goi.

Dinh nghia cac chuyén doi va toan ti cho I6p 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; }
public Fraction(int wholeNumber) { Console.WriLine("In Fraction Constructor( int)");
numerator = wholeNumber; denominator = 1; } public static implicit operator Fraction(
int thelnt ) { Console.WriteLine(" In implicit conversion to Fraction"); return new
Fraction( thelnt); } public static explicit operator int( Fraction theFraction )

{ Console.WriteLine("In explicit conversion to int"); return theFraction.numerator /
theFraction.denominator;

b

public static bool operator == ( Fraction lhs, Fraction rhs) { Console.WriteLine("In
operator =="); if ( lhs.numerator == rhs.numerator && Ihs.denominator ==
rhs.denominator ) { return true; } // thuc hién khi hai phan sé khdng bang nhau return
false; }

public static bool operator != ( Fraction lhs, Fraction rhs) { Console.WriteLine("In
operator !'="); return !( lhs == rhs ); } public override bool Equals( object 0 ) {
Console.WriteLine(*"In method Equals™); if ( !(o is Fraction ))

{
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return false; } return this == ( Fraction ) o; }

public static Fraction operator+( Fraction lhs, Fraction rhs ) { Console.WriteLine("In
operator +"); if (Ihs.denominator == rhs.denominator ) {

return new Fraction( Ihs.numerator + rhs.numerator,

lhs.denominator ); } //thuc hién khi hai mau sé khong bang nhau int firstProduct =
Ihs.numerator * rhs.denominator; int secondProduct = rhs.numerator * Ihs.denominator;
return new Fraction( firstProduct + secondProduct,

Ihs.denominator * rhs.denominator); } public override string ToString() {

string S = numerator.ToString() + A +
denominator.ToString(); return s;

} //bién thanh vién luwu tir s6 va mau s private int numerator; private int denominator;
} 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 = £3:{0}",f3.ToString());

Fraction f4 = f3 + 5; Console.WriteLine("f4 = f3 + 5:{0}",f4.ToString()); Fraction f5 =
new Fraction( 2, 4); if(f5==12) {

Console.WriteLine("f5:{0}==f2:{1}", 5.ToString(), f2.ToString());

L6p Fraction bat dau voi hai ham khoi dung: mot ham lay mot tir s6 va mau so, con ham
kia lay chi Iay mét s6 1am tir sd. Tlep sau hai b¢ khoi dung la hai toan tur chuyén doi.
Toan tir chuyén dbi dau tién chuyén mot s nguyén sang mot phan sé:

public static implicit operator Fraction( int thelnt ) { return new Fraction( theint); }

Sy chuyén d6i nay dugc thuc hién mot cach ngam dinh bai vi bat ctr s6 nguyén nao ciing
cd thé dugc chuyén thanh mot phan sé bang céach thiét lap tir sé bang gia tri sé nguyén
va mau sb co gia tri 1a 1. Viéc thyc hién nay c6 thé giao lai cho phuong thuc khéi dyung
ldy mot tham s6. Toén tir chuyén doi thtr hai duoc thuc hién mét cach tuong minh,
chuyén tir mot Fraction ra mot s nguyén:

public static explicit operator int( Fraction theFraction

) { return theFraction.numerator / theFraction.denominator; }

Boi vi trong vi du nay sir dung phép chia nguyén, phep chia nay sé Cat bo phan phan chi
lay phan ‘nguyén. Do vay néu phan s6 c6 gia tri 1a 16/15 thi két qua 50 nguyén tra vé Ia
1. Mot s6 cac phép chuyén doi tét hon bang céach st dung lam tron sd.

Tiép theo sau 12 toan tir so sanh bang (==) va toan tir so sanh khong bang (1=). Chiing ta
nén nhé rang khi thuc thi toan tir so sénh bang thi ciing phai thuc thi toan tir so sanh
khong bang. Chung ta dd dinh nghia gia tri bang nhau giira hai Fraction khi tir s6 bang
tir $6 VA mau s6 bang mau sé. Vi du, nhu hai phan sé 3/4 va 6/8 thi khong dugc so sanh
la bing nhau. Mat lan nira, mot su thuc thi tot hon 1a téi gian tir s6 va mau sé khi d6 6/8
s€ don gian thanh % va khi d6 so sanh hai phan sd s& bang nhau.

Trong 16p nay chung ta cling thuc thi phu quyet phuong thire Equals() cua 16p object,
do d6 d6i twgng Fraction cua ching ta c6 thé duoc ddi xir mot cach da hinh véi bat cir
dbi twgng khac. Trong phan thuc thi cua phuong thirc ching ta uy thac viéc so sanh lai
cho toan tir so sanh bang cach goi toan tir (==).
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Lop Fraction ¢ thé thuc thi hét tit ca cac toan tir 6 hoc nhu cong, trir, nhan, chia. Tuy
nhién, trong pham vi nho hep cua minh hoa ching ta chi thyuc thi toan tir cong, va tham
chi phép cong & day dugc thuc hién don gian nhat. Chang ta tht nhin lai, néu hai mau
s6 bang nhau thi ta cong tir s6:

public static Fraction operator + ( Fraction Ihs, Fraction rhs) { if ( Ihs.denominator ==
rhs.denominator) { return

new Fraction( Ihs.numerator + rhs.numerator, Ihs.denominator); } }

Néu mau sb khéng cuing nhau, thi ching ta thuc hién nhan chéo:

int firstProduct = Ihs.numerator * rhs.denominator; int secondProduct = rhs.numerator
* lhs.denominator;

return new Fraction( firstProduct + secondProduct,

Ihs.denominator * rhs.denominator);

Cubi cung 1a sy phu quyét phuong thic ToString() cua l6p object, phuong thirc méi nay
thuc hién viét xuat ra noi dung caa phan sé duéi dang : tir s6 / mau sb:

public override string ToString() { string s = numerator.ToString() + "/* +
denominator.ToString(); return s; }

Chlng ta tao mot chudi mai bang cach goi phuong thirc ToString() cua numerator. Do
numerator 12 mot déi tuwong, nén trinh bién dich s& ngam dinh thuc hién boxing )
nguyén numerator va sau d6 goi phuong thirc ToString(), tra Ve mot chudi thé hién gia
tri cia s6 nguyén numerator. Sau do ta ndi chudi vai “/” va cubi cung 1a chudi thé hién
gia tri cuia mau sb.

Véi 16p Fraction d tao ra, ching ta thuc hién kiém tra I6p nay. Dau tién ching 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 thuc hién cac 1énh trén nhu sau: In Fraction Constructor(int, int) f1: 3/4

In Fraction Constructor(int, int) f2: 2/4

Do trong phuong phirc khoi dung cua Iép Fraction ching ta ¢6 goi ham WriteLine() dé
Xuit ra thong tin bo khai dung nén khi tao ddi twong (new) thi ciing cac thong tin nay
s& dugc hién thi.

Dong tiép theo trong ham Main() s€ goi toan to cong, day la phuong thire tinh. Muyc dich
cua toan tir nay 1a cong hai phan sé va tra vé mot phan sé méi 1a tong caa hai phan sé
dua vao:

Fraction f3 = f1 + f2; Console.WriteLine("'f1 + f2 = f3: {0}", f3.ToString());

Hai cu 1énh trén s& cho ra két qua nhu sau:

In operator +

In Fraction Constructor( int, int) f1 + f2 = f3: 5/4

Toén tir + duoc goi trudce sau do den phuong thirc khoi dung cua 601 twong f3. Phuong
thirc khoi dung nay ldy hai tham sb nguyén dé tao tur s6 va mau s cua phan s6 mai f3.
Hai cau Iénh tiép theo cong mot gia tri nguyén vao phan sb 3 va gan két qua méi vé cho
phan sé mai f4:

Fraction f4 = f3 + 5; Console.WriteLine("f3 + 5 = f4: {0}", f4.ToString());

Két qua dugc trinh bay theo thir tu sau:

In implicit conversion to Fraction

In Fraction Construction(int) In operator+ In Fraction Constructor(int, int) f3 + 5 = f4:
25/4

Ghi chi: rang
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Toan ti chuyén doi ngém dinh ‘du’qc goi khi chuyén 5 thanh mét phan sé. Phan sé d}rqg
tao ra tur toan tir chuyén doi ngam dinh nay goi phuong thuc khoi dung mot tham so dé
tao phan 50 mai 5/1. Phan s6 mei nay s duoc chuyen thanh toan hang trong phép cong
véi phan s6 3 va két qua tra vé 1a phan 50 f4 1a tong ctia hai phan sé trén. ‘
Thur nghlechqu cung la tao mot pha,n sb mol f5, roi sau d6 goi toan tir nap chong so
sanh bang dé kiém tra xem hai phan so6 c6 bang nhau hay khong.
Bai tap:
Viét chuong trinh tao 16p “Phan s6”, c6 phép toan cong, trir phan sé..
Bai tap néng cao:
Thém cac phép toan nhan va chia cho 16p “phan s6”
Nhitng trong tam can chu y trong bai:
- Biét dugc cac kién thuc vé toan tir;
- Biét cac kién thuc vé su hd tro nap chong toan tir trong cac ngén ngir .Net khéc;
- Trang bi cac kién thuc va ki nang vé nap chong cac toan tir trong C#;
- Nghiém tic, ti mi trong hoc Iy thuyét va 1am bai tap
Yéu cau vé danh gia két qua hoc tap:
Noi dung:
+ V¢ kién thirc:
- Biét dugc cac kién thuc vé toan tir;
- Biét cac kién thtc vé su hd tro nap chdng toan tir trong cac ngdn ngir .Net khac;
- Trang bi cac kién thac va ki nang vé nap chong cac toan ti trong C#;
+ V& k§ ning: Tao va thuc thi dugc tng dung 6 sir dung nap chdng toén ti.
+ Nang luc ty chu va trach nhiém: Ti mi, can than, chinh x4c, ngin nip trong cong viéc.
Phwong phap:
+ V¢ kién thirc: Puge danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V& k§ ning: Tao va thuc thi duoc wng dung c6 sir dung nap chdng toén ti.
+ Nang luc tu chu va trach nhiém: Ti mi, can than, chinh x4c, ngan nip trong cong viéc.
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BAI 5: CAU TRUC
Ma bai: MD 11 - 06
Giéi thiéu:
CAu trac 1a mot kiéu dix liéu triru tuong, rat hitu ich trong viéc 1ap trinh can kiém soat
nhiéu thong tin
Muc tiéu:
+ Hiéu cac kién thirc vé cau trac trong C#.Net;
+  Sir dung cac kién thae dé tao va thyc thi cu trac vao cac bai tap thuc hanh;
+ Nghiém tdc, ti mi trong hoc ly thuyét va lam bai tap.
Noi dung chinh:

1. Pinh nghia mét cau tric

Ct phap dé khai bao mot ciu trac cling twong tu nhu cach khai bao mét 16p:

[thudc tinh] [b6 sung truy cap] struct <tén cau tric> [:

danh sach giao dién] { [thanh vién cua cau tric]

}

Vi du sau minh hoa cach tao mot cau tric. Kiéu Location thé hién mot diém trong khong
gian hai chiéu. Luu y rang ciu trac Location nay dugc khai bao chinh xac nhu khi thyc
hién khai bao véi mot 16p, ngoai trir viéc st dung tir khoa struct. Ngoai ra cling luu y
rang ham khai dung caa Location lay hai s6 nguyén va gan nhitng gié tri caa ching cho
cac bién thanh vién, x vay. Toa do X va y caa Location dugc khai bao nhu 1a thudc tinh.
Tao mét cAu trdc.

using System; public struct Location { public Location( int xCoordinate, int
yCoordinate) { xVVal = xCoordinate; yVal = yCoordinate; } public int x { get { return
xVal; } set { xVal=value; } } public int y { get { return yVal; } set { yVal=value; } }
public override string ToString() { return (String.Format("{0}, {1}", xVal, yVal)); } //
thugc tinh private luu toa d6 X, y private int xVal; private int yVal; } public class Tester
{ public wvoid myFunc( Location loc) { locx = 50; locy = 100;
Console.WriteLine("Loc1 location: {0}", loc); } static void Main() { Location locl

= new Location( 200, 300); Console.WriteLine("Locl location: {0}", locl); Tester t =
new Tester(); t.myFunc( locl ); Console.WriteLine("Loc1 location: {0}", locl); } }
Khéng gidng nhu nhitng 16p, cau tric khéng hd tro viéc thira ké. Ching dugc thira ké
ngam dinh tir [6p object (twong tu nhu tit ca cac kiéu di liéu trong C#, bao gdom céc
kiéu dit ligu xay dyng s&n) nhung khong thé ké thira tir cac 16p khéac hay cu tric khéc.
Céu trac cing dugc ngam dinh 13 sealed, diéu nay c6 y nghia 1a khong c6 16p nao hay
bat ctr cau trdc nao c6 thé dan xuat tir nd. Tuy nhién, cling giong nhu cac 16p, cau trlc
c6 thé thuc thi nhiéu giao dién. Sau day 1a mot s sy khac nhau nira la:

Khong cé bo hay va b khai tao miac dinh tly chon: Nhitng cau tric khéng c6 bd hay
va ciing khong c6 b khai tao mac dinh khéng tham s tily chon. Néu ching ta khong
cung cap bat ctr bo khoi tao nao thi ciu tric s& dugc cung cap mot bo khai tao mic dinh,
khi d6 gia trj 0 s& duoc thiét 1ap cho tat ca cac di ligu thanh vién hay nhiing gié tri mac
dinh tuong tng cho tung kiéu dit liéu (bang 4.2). Néu ching ta cung cap bat cir bo khoi
dung nao thi ching ta phai khai tao tat ca cac truong trong cau tric.

Khong cho phép khai tao: ching ta khdng thé khoi tao cac truong thé hién (instance
fields) trong cdu trac, do d6 doan ma ngudn sau s& khéng hep 18é:

private int xVal = 20; private int yVal =

mic du diéu nay thyuc hién tét doi véi 16p.
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Céu triic dugc thiét ké huéng téi don gian va gon nhe. Trong khi cac di lidu thanh vién
private hd tro viéc che dau di lidu va su dong goi. Mot vai ngudi lap trinh c6 cam giac
rang diéu ndy pha hong cau tric. Ho tao mot dir liéu thanh vién public, do vy don gian
thue thi mot cau trc. Nhimg nguoi ap trinh khac c6 cam giac rang nhitng thugc tinh
cung cap mot giao dién rd rang, don gian va viéc thyc hién lap trinh tét doi hoi phai che
dau dir liéu tham chi vai dit liéu rat don gian. Ching ta s& chon céch nao, noi chung la
phu thudc vao quan ném thiét ké cua ting ngudi 1ap trinh. DU chon cach nao thi ngdn
ngit C# ciing hd trg ca hai cach tiép can.

2. Tao cau tric

Ching ta tao mot thé hién cuaa ciu trdc bang cach st dung tir khéa new trong cau Iénh
gan, nhu khi chung ta tao mot dbi twong cia I6p. Nhu trong vi du tré, 16p Tester tao mot
thé hién cia Location nhu sau:

Location locl = new Location( 200, 300);

O day mot thé hién méi tén 1a loc1 va nd dugc truyén hai gia tri 12 200 va 300.

2.1.Cau trac 1a mét kiéu gia tri

Phan dinh nghia cta I6p Tester trong vi du 7.1 trén bao gdom mot ddi twgng Location 1a
loc1 dugc tao vaéi gia tri 1a 200 va 300. Dong lénh sau s€ goi thuc hién bo khai tao cua
cau trlic Location:

Location locl = new Location( 200, 300); Sau d6 phuong tirc WriteLine() duoc goi:
Console.WriteLine("Loc1 location: {0}", loc1);

Di nhién 1a WriteLine cho doi mot dbi twong, nhung Location la mot cau triic (mot kiéu
gid tri). Trinh bién dich s& tu dong boxing ciu triic (cling gidng nhu trinh bién dich da
lam vai cac kiéu dir ligu gia tri khac). Mot d6i tuong sau khi boxing dwgc truyén vao
cho phuong thirc WriteLine(). Tlep sau d6 1a phuong thitc ToString() duoc goi trén doi
tugng boxing nay, do cau trac ngam dinh ké thira tir 16p object, va no cting co thé dap
g sy da hinh, bang cach phu quyét cac phuong thirc nhu bat cir dbi twong ndo khac.
Loc1 location 200, 300

Tuy nhién do cau trdc 1a kiéu gia tri, nén khi truyén vao trong mot ham, thi ching chi
truyén gia tri vao ham. Ciing nhu ta thdy & dong Iénh ké tiép, khi d6 mot déi tuong
Location duoc truyén vao phuong thirc myFunc():

t.myFunc( locl);

Trong phuong thirc myFunc() hai gié tri méi dugce gan cho x va y, sau d6 gia tri mai s€
dugc xuat ra man hinh:

Loc1 location: 50, 100

Khi phuong thirc myFunc() tra vé cho ham goi ( Main()) va chiing ta goi tiép phuong
thire WriteLine() mét lan nira thi gia tri khong thay dbi:

Locl location: 200, 300

Nhu vay cdu tric dugc truyén vao ham nhu mot ddi twong gia tri, va mot ban sao s&
duoc tao bén trong phuong thirc myFunc(). Néu chiing ta thir d6i khai béo cua Location
la class nhu sau:

public class Location

Sau d6 chay lai chuong trinh thi c6 két qua:

Locl location: 200, 3000

In myFunc loc: 50, 100

Locl location: 50, 100

LGc nay Location 1a mot d6i twong tham chiéu nén khi truyén vao phuong thirc
myFunc() thi viéc gan gia tri méi cho x va y diéu 1am thay déi dbi twong Location.

80



2.2. Goi by khéi dwng mace dinh

Nhu dé cip ¢ phan truéc, néu chiing ta khong tao bo khoi dung thi mot bo khai dung
mic dinh ngdm dinh s& duoc trinh bién dich tao ra. Ching ta c6 thé nhin thiy diéu nay
néu bo bo khai dung tao ra:

[*public Location( int xCoordinate , int yCoordinate) { xVal = xCoordinate; yVal =
yCoordinate; } */

va ta thay dong Iénh dau tién trong ham Main() tao Location c6 hai tham sb bang cau
lénh tao khong tham sb nhu sau:

//Location locl = new Location( 200, 300) Location locl = new Location();

Ba&i vi lac nay khong c6 phuong thirc khoi dung nao khai bdo, mot phuong thirc khoi
dung ngam dinh s& dugc goi. Két qua khi thyc hién gidng nhu sau:

Locl location 0, 0

In myFunc loc: 50, 100

Locl location: 0, 0

Bo khai tao mic dinh da thiét 1ap tat ca cac bién thanh vién véi gia tri 0.

Déi vai lap trinh vién C++ luu ¥, trong ngdn ngit C#, tir khoa new khdng phai ludn ludn
tao d6i twong trén bd nhé heap. Cac 16p thi duoc tao ra trén heap, trong khi cac cau tric
thi duoc tao trén stack. Ngoai ra, khi new dugc bo qua (s& ban tiép trong phan sau), thi
bo khoi dung s& khong dugc goi. Do ngbn ngir C# yéu cau phai cé phép gan truée khi
sir dung, ching ta phai khai tao twdng minh tat ca céc bién thanh vién trude khi st dung
chding trong cau tric.

2.3. Tao cau trac khéng gei new

Bai vi Location 1a mot cau tric khong phai 1a 16p, do d6 cac thé hién cua nd sé duoc tao
trong stack. Trong vi du trén khi toan ti new dugc goi:

Location locl = new Location( 200, 300);

két qua mot dbi twong Location duoc tao trén stack.

Tuy nhlen toan tir new goi bo khaoi dung cua l6p Location, khong glong nhu v6i mot
Iop cau trdc c6 thé dugc tao ra ma khdng can phai goi toan tur new. Diéu nay gidng nhu
c4c bién cua céc kiéu dir liéu duoc xay dung sin (nhu int, long, char,..) duoc tao ra. Vi
du sau minh hoa viéc tao mot cau triic khong sir dung toan tir new.

Pay 1a mot su khuyén céo, trong vi du sau chiing ta minh hoa céch tao mot cau triic ma
khong phai str dung toan tur new bai vi co sy khac nhau gitra C# va ngon ngir C++ va sy
khéc nhau nay chinh 1a cach ngdn ngir C# ddi xir véi nhitng 16p khac nhiing cau trdc.
Tuy nhién, viéc tao mot cau trdc ma khong ding tir khda new sé& khéng c6 loi va co thé
tao Mot chuong trinh khé hiéu, tiém an nhiéu 16i, va khd duy tri. Chuong trinh hoa sau
s& khong duogc khuyén khich,

Tao mét cau tric ma khdng sir dung new.

using System; public struct Location { public Location( int xCoordinate, int
yCoordinate) { xVal = xCoordinate; yVal = yCoordinate; } public int x { get { return
xVal; } set { xVal=value; } } public int y { get { return yVal; } set { yVal=value; } }
public override string ToString() { return (string.Format(*{0} ,{1}", xVal, yVal)); } //
bién thanh vién luu toa do x, y public int xVal; public int yVal: } public class Tester {
static void Main() { Location locl; locl.xVal = 100; locl.yVal = 250;
Console.WriteLine(*"loc1"); } }

Trong vi du trén ching ta khai tao bién thanh vién mét cach truc tiép, trude khi goi bat
ctr phuong thirc ndo cua locl va trude khi truyén dbi twong cho phuong thuc
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WriteLine():
locl.xVal = 100; loc2.yVal = 250;
Néu chdng ta thur bo mot 1énh gan va bién dich lai:
static void Main() { Location locl; locl.xVal = 100; //locl.yval = 250;
Console.WriteLine( locl ); }
Chung ta s€ nhan mot 16i bién dich nhu sau:
Use of unassigned local variable ‘locl’ ’ ?
Mot khi ma chung ta da gan tat ca cac gia tri caa cau truc, chung ta co thé truy cap gia
tri thdng qua thuoc tinh x va thudc tinh y: ’
static void Main() { Location loc1; // gan cho bién thanh vién loc1.xVal = 100; locl.yVal
= 250; // su dung thudc tinh locl.x = 300; locl.y = 400; Console.WriteLine( locl ); }
Hay can the}n VGi Viéc su dung céc thudc tinh. Mac du cau ;rl]c cho phép chdng ta ho tro
dong goi bang viéc thiet 1ap thudc tinh private cho cac bién thanh vién. Tuy nhién ban
than thuoc tinh that su 1a phuong thuc thanh vién,va chl]r]g ta khong thé goi bat cur
phuong thire thanh vién nao cho dén khi ching ta khai tao tat ca cac bien thanh vién.
Nhu vi du trén ta thiét 1ap thudc tinh truy cap caa hai bién thanh vién xVal va yVal la
public vi ching ta phai khoi tao gia tri cua hai bién thanh vién nay bén ngoai cua ciu
trac, trudc khi cac thudc tinh duoc st dung.
Bai tap:
Tao céu trac “Hoc sinh” ¢6 cac thong tin co ban nhu: Ho tén, gidi tinh, ngay sinh, dia
chi
Bai tap nang cao:
Tao 5 hoc sinh tir cau tric “Hoc sinh”, viét chuong trinh cho phép thay d6i cac thong
tin co ban cua tirng hoc sinh
Nhirng trong tam can cha y trong bai:
- Hiéu cac kién thire vé ciu trac trong C#.Net:;
- Str dung cac kién thirc dé tao va thuc thi cAu trac vao cac bai tap thuc hanh;
- Nghiém tuc, ti mi trong hoc Iy thuyét va lam bai tap;
Yéu cau vé danh gia két qua hoc tap:
Noi dung:
+ V¢ kién thic:

- Hiéu céc kién thuc vé cau trac trong C#.Net;

- Str dung cac kién thirc dé tao va thuc thi cAu trac vao cac bai tap thuc hanh;
+ V& k¥ ning: Tao va thuc thi duoc cau trac don gian trén C#,
+ Ning lyc tu chu va trach nhiém: Ti mi, can than, chinh x4c, ngin nap trong cong viéc.
Phwong phap:
+ V¢ kién thirc: Pugc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ Ve k¥ nang: Tao va thyc thi dugc tng dung don gian trén C#.
+ Niang lyc tu chu va trach nhiém: Ti mi, can than, chinh x4c, ngan nap trong cong viéc.
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BAI 6: MANG, CHI MUC, TAP HQP
Ma bai: Mb 11 - 08
Giéi thiéu:
Kiéu dit liéu dung dé quan 1y dit liéu phd bién dugc dung hién nay 13 mang, ngoai ra
con c6 kiéu chi muc va tap hop.
Muc tiéu:
+ Hiéu cac kién thc vé mang va danh sach mang;
+ Hiéu cac kién thtrc vé bo chi muc va tap hop.
+ Biét cac kién thirc vé bo tir dién dung sin trong C#.
+  Giai quyét duoc mot sé bai tap trén mang, chi muc va tap hop;
+ Nghiém tdc, ti mi trong hoc ly thuyét va lam bai tap.
Noi dung chinh:

1. Mang

Ngon ngir C# cung cap cu phéap chuan cho viéc khai béo nhiing d6i tugng Array. Tuy
nhién, céi that su duoc tao ra 1a d6i twong cua kiéu System. Array. Mang trong ngon ngir
C# két hop cu phap khai bao mang theo kiéu ngon ngix C va két hop véi dinh nghia 16p
do d6 thé hién caa mang co6 thé truy cap nhiing phuong thirc va thugc tinh cua
System.Array.

Mot s6 cac thude tinh va phuong thic cua lop System.Array

Cac phuong thac va thugc tinh ctia System.Array

Thanh vién M6 ta

_ Phuong thirc tinh public tim kiém mot mang mot chiéu dasip thi
BinarySearch() tur.

Phuong thire tinh public thiét 1ap cac thanh phan ctia mangveé 0
Clear() hay null.

Phuong thure tinh public da nap chéng thuc hién sao chépmot
Copy() vung ciia mang vao mang khac.

Phuong thure tinh public da nap chéng tao mot thé hién mdicho
Createlnstance() | mang

Phuong thirc tinh public tra vé chi myc cua thé hién dau tiénchira

IndexOf() gi4 trj trong mang mot chiu
Phuong thue tinh public tra vé chi muc cua thé hién cudicing cua
LastindexOf() gid tri trong mang mot chiéu
Phuong thue tinh public dao thir ty cua cac thanh phan
Reverse() trongmang mot chiéu
Sort() Phuong thuc tinh public sép xép gia tri trong mang m@tchiéu.
) ) Thudc tinh public gia tri bool thé hién mang cé kich thudcecd
IsFixedSize dinh hay khong.
IsReadOnly Thudc tinh public gia tri bool thé hién mang chi doc haykhong
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IsSynchronized Thudc tinh public gia tri bool thé hién mang ¢ hd tro thread-safe
Length Thudc tinh public chiéu dai cua mang

Rank Thudc tinh public chira sé chiéu ciia mang

1.1. Khai bao mang

Chuing ta c6 thé khai bao mot mang trong C# véi ¢ phap theo sau:

<kiéu dir lieu>[] <tén mang>

Ta c¢6 khai bao nhu sau:

int[] myIntArray;

Cap dau ngoac vuong ([]) bao cho trinh bién dich biét ring ching ta dang khai bao mot
mang. Kiéu dir liéu 1a kiéu cua cac thanh phan chtra bén trong mang. Trong vi du bén
trén. myIntArray duoc khai bao 1a mang so nguyén.

Chuing ta tao thé hién cua mang bang céch sir dung tir khéa new nhu sau:

myIntArray = new int[6];

Khai bao nay sé& thiét 1ap bén trong bo nhé mot mang chira sau sé nguyén.

Danh cho Iap trinh vién Visual Basic, thanh phan dau tién ludn bat dau 0, khéng c6 cach
nao thiét 1ap can trén va can dudi cua mang, va ching ta ciing khong thé thiét 1ap lai
kich thugc cua mang.

Diéu quan trong dé phan biét giira ban than mang (tap hop céc thanh phan) va cac thanh
phan trong mang. D6i twong mylntArray 1a mot mang, thanh phan 1a nam s6 nguyén
dugc luu gitr. Mang trong ngon ngir C# la kiéu dir liéu tham chiéu, duoc tao ra trén heap.
Do d6 mylIntArray duoc cap trén heap. Nhiing thanh phan caa mang dugc cap phat dua
trén cac kiéu dix liéu caa ching. S6 nguyén la kiéu dit liéu gié tri, va do d6 nhitng thanh
phan caa mylIntArray 1 kiéu di liéu gia tri, khong phai s6 nguyén duoc boxing. Mot
mang cua kiéu dir liéu tham chiéu s& khdng chira gi ca nhung tham chiéu dén nhiing
thanh phan duoc tao ra trén heap.

1.2. Gia tri mac dinh

Khi chiing ta tao mot mang c6 kiéu dix lidu gia tri, mdi thanh phan s& chira gié tri mac
dinh cua kiéu dix lieu (xem bang 4.2, kiéu dit liéu va céc gié tri mac dinh). Vi khai béo:
myIntArray = new int[5];

s& tao ra mot mang nam sé nguyén, va mdi thanh phan duoc thiét lap gia tri mac dinh la
0, day ciing 1a gia tri mac dinh caa sé nguyén.

Khong giéng véi mang kiéu dir liéu gia tri, nhiing kiéu tham chiéu trong mot mang
khong duoc khai tao gia tri mac dinh. Thay vao do, chiung sé dugc khoi tao gia tri null.
Néu chiing ta ¢ truy cap dén mot thanh phan trong mang kiéu dit liéu tham chiéu trudc
khi chung dugc khai tao gié tri xac dinh, ching ta sé tao ra mot ngoai I¢.

Gia sr chling ta tao ra mot 16p Button. Ching ta khai b4o mot mang cac ddi twong
Button véi cu phép sau:

Button[] myButtonArray;

va chiing ta tao thé hién caa mang nhu sau:

myButtonArray = new Button[3];

Ching ta c6 thé viét ngan gon nhu sau:

Button muButtonArray = new Button[3];

Khong gidng véi vi du mang s nguyén trude, cau lénh nay khéng tao ra mét mang voi
nhitng tham chiéu dén ba ddi twong Button. Thay vao d6 viéc nay s& tao ra mot mang
myButtonArray véi ba tham chiéu null. Pé st dung mang nay, dau tién ching ta phai
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tao va gén doi twong Button cho ting thanh phan tham chiéu trong mang. Chiing ta cd
thé tao doi tugng trong vong lap va sau d6 gan ting doi tuong vao trong mang.

1.3. Truy céap cac thanh phan trong mang

Pé truy cap vao thanh phan trong mang ta c6 thé sir dung toan tir chi muc ([]). Mang
dung co s6 0, do d6 chi myc cia thanh phan dau tién trong mang luén ludn 13 0. Nhu vi
du truée thanh phan dau tién 1a myArray[0].

Nhu di trinh bay & phan trudc, mang 1a d6i tuong, va do d6 né cé nhirng thuoc tinh.
Mot trong nhitng thudc tinh hay str dung 1a Length, thudc tinh nay s& b4o cho biét s6 ddi
tugng trong mot mang. Mot mang c6 thé dwge danh chi muc tir 0 dén Length —1. Do d6
néu c6 ndm thanh phan trong mang thi céc chi muc 1a: 0, 1, 2, 3, 4.

Vi du sau minh hoa viéc sir dung cac khéi niém vé mang tir dau chuong toi gio. Trong
vi du mot 16p tén 1a Tester tao ra mot mang kiéu Employee va mot mang sé nguyén. Tao
cac doi twong Employee sau d6 in hai mang ra man hinh.

Lam viéc vai mot mang.

namespace Programming_CSharp { using System; // tao mot 16p don gian dé luu trix
trong mang public class Employee { // bo khoi tao lay mot tham sé public Employee(
intemplD

) { this.empID = empID; } public override string

ToString() { return emplD.ToString(); } // bién thanh vién private private int empID;
private int size; } public class Tester { static void Main() { int[] intArray;

Employee[] empArray; intArray = new int[5]; empArray = new Employee[3]; // tao d6i
tugng dua vao mang for( inti=0;

I < empArray.Length; i++) { empArray[i] = new

Employee(i+5); } // xuat mang nguyén for(inti=0; i<

intArray.Length; i++) {

Console.Write(intArray[i]. ToString()+"\t"): } // xuat mang

Employee for( inti=0; i <empArray.Length; i++) {

Console.WriteLine(empArray[i]. ToString()+"\t"); } } } }

Két qua:

00000567

Vi du bat dau véi viéc dinh nghia mot 16p Employee, 16p nay thuc thi mot bo khoi dung
ldy mot tham sé nguyén. Phuong thirc ToString() duoc ké thira tir 16p Object dwoc phu
quyét dé in ra gia tri emplD cua dbi twong Employee.

Céc kiéu tao ra 1a khai b&o roi méi tao thé hién cua hai mang. Mang s6 nguyén duoc ty
dong thiét 1ap gia tri 0 mac dinh cho tirng s6 nguyén trong mang. Noi dung ciia mang
Employee duoc tao bang cac Iénh trong vong lap.

Cudi cung, ndi dung cua ca hai mang duoc xuat ra man hinh console dé dam bao két
qua nhu mong mudn; nim gia tri dau ciia mang nguyén, ba sé sau cung la cia mang
Employee.

1.4. Khéi tao cac thanh phan trong mang

Chiing ta c6 thé khai tao noi dung cua mot mang ngay lic tao thé hién cua mang bang
cach dat nhirng gia tri bén trong diu ngoic ({}). C# cung Cap hai ct phap dé khoi tao
cac thanh phan cua mang, mot cu phap dai va mot ci phap ngan:

int[] mylIntArray = new int[5] { 2, 4, 6, 8, 10}; int[] myIntArray = { 2, 4, 6, 8, 10};
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Khong c6 su khéc biét giira hai ci phap trén, va hau hét cac chuong trinh déu st dung
cU phap ngan hon do su tu nhién va ludi danh nhiéu 1énh cua nguoi lap trinh.

Str dung tir khéa params

Chlng ta c6 thé tao mot phuong thirc réi sau d6 hién thi cac sé nguyén ra man hinh
console bang cach truyén vao mot mang cac s nguyén va st dung vong lap foreach dé
duyét qua ting thanh phan trong mang. Tur khéa params cho phép ching ta truyén mot
s6 bién cua tham s6 ma khdng can thiét phai tao mot mang.

Trong vi du ké tlep, chlng ta s€ tao mot phuong thirc tén DisplayVals(), phuong thirc
nay s& lay mot s céc bién cua tham sé nguyén:

public void DisplayVals( params int[] intVals)

Phuong thirc cé the Xem mang nay nhu thé mot mang duoc tao ra tuong minh va dugc
truyén vao tham sé. Sau d6 chiing ta co6 thé ty do Iap lan lugt qua cac thanh phan trong
mang giéng nhu thuc hién voi bat ca mang nguyén nao khac:

foreach (int i in intVals)

{ Console.WriteLine("DisplayVals: {0}", i);

¥

Tuy nhién, phuong thirc goi khong can thiét phai tao tudng minh mot mang, no chi don
gian truyén vao cac sd nguyén, va trinh bién dich s& két hop nhiing tham sé nay vao
trong mot mang cho phuong thirc DisplayVals, ta c6 thé goi phuong thirc nhu sau:
t.DisplayVals(5,6,7,8);

va ching ta c6 thé tu do tao mot mang dé truyén vao phuong thirc néu muén:

int [] explicitArray = new int[5] {1,2,3,4,5};

t.DisplayArray(explicitArray);

Vi du sau cung cap tat ca ma ngudn dé minh hoa sir dung c phap params.

Minh hoa str 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); } public void

DisplayVals( params int[] intVals) { foreach (int i in intVals) {
Console.WriteLine("DisplayVals {0}",1); } } } }

Két qua:

DisplayVals 5

DisplayVals 6

DisplayVals 7

DisplayVals 8

DisplayVals 1

DisplayVals 2

DisplayVals 3

DisplayVals 4

DisplayVals 5

2. Céau lénh foreach
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Cau Iénh lap foreach khd mai véi nhitng ngudi da hoc ngbn ngir C, tir khoa nay dugc st
dung trong ngdn ngit Visual Basic. Cau lénh foreach cho phép ching ta lip qua tat ca
cac muc trong mot mang hay trong mot tap hop.

Cu phép str dung Iénh lap foreach nhu sau:

foreach (<kiéu dit liéu thanh phan> <tén truy cap> in

<mang/tap hop>) { // thuc hién thdng qua <tén truy cap> twong tng vai // trng muc
trong mang hay tap hop }

Do vay, ching ta c6 thé cai tién vi du trudc bang cach thay viéc sir dung vong lap for
bang vong lip foreach dé truy cap dén ting thanh phan trong mang.

Str dung foreach.

namespace Programming_CSharp { using System; // tao mot 16p don gian dé luu trix
trong mang public class Employee { // bo khoi tao lay mot tham sé public Employee(
intemplD

) { this.empID = emplD; } public override string

ToString() { return emplD.ToString(); } // bién thanh vién private private int empID;
private int size; } public class Tester { static void Main() { int[] intArray;

Employee[] empArray; intArray = new int[5]; empArray = new Employee[3]; // tao d6i
tuong dua vao mang for( inti=0;

I < empArray.Length; i++) { empArray[i] = new

Employee(i+10); } // xuit mang nguyén foreach (int i in intArray) {
Console.Write(i. ToString()+"\t"); } // xuat mang Employee foreach ( Employee e in
empArray) { Console.WriteLine(e.ToString()+"\t"); } } } }

Két qua caa vi du trén cling twong ty nhu vi du trudc. Tuy nhién, véi viéc sir dung vong
l3p for ta phai xac dinh kich thuéc ctia mang, st dung bién dém tam thoi dé truy cap dén
tirng thanh phan trong mang:

for (inti=0;i<empArray.Length; i++) { Console.WriteLine(empArray[i]. ToString());
¥

Thay vao d6 ta sir dung foreach , khi d6 vong lap sé& tuy dong trich ra tirng muc tuan tu
trong mang va gan tam vao maot tham chiéu déi twong khai béo ¢ dau vong lap:

foreach ( Employee e in empArray) { Console.WriteLine(e.ToString()+"\t"); }

Déi twong duoc trich tir mang cé kiéu dit liéu twong tng. Do d6 chung ta c6 thé sir dung
bat ctr thanh vién public cia d6i tuong.

3. Mang da chiéu

Tir dau chuong dén gio chung ta chi noi dén mang cac sb hguyén hay mang cac dbi
tugng. Tat ca cac mang nay déu la ‘mang mot chiéu. Mang mat chiéu trong dé cac thanh
phan cua né chi don gian 1a cac ddi tuong kleu gia tri hay dbi twong tham chiéu. Mang
c6 thé duoc t6 chirc phic tap hon trong d¢6 mdi thanh phan 1a mot mang khac, viéc to
chac nay goi 1a mang da chiéu.

Mang hai chiéu duoc t6 chirc thanh cac dong va cot, trong d6 cac dong 1a dugc tinh theo
hang ngang cua mang, va cac cot dugc tinh theo hang doc cua mang.

Mang ba chiéu cling c6 thé duoc tao ra nhung thuong it sir dung do kho hinh dung.
Trong mang ba chiéu nhiig dong bay gio la cac mang hai chiéu.

Ngon ngit C# hd tro hai kiéu mang da chiéu 1a:

Mang da chiéu cung kich thuéc: trong mang nay moi dong trong mang c6 cung kich
thudc véi nhau. Mang nay c6 thé 1a hai hay nhiéu hon hai chiéu.
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Mang da chiéu khong cing kich thuéc: trong mang nay cac dong co thé khéng cing
kich thudc véi nhau.

Ming da chiéu cung kich thwéc

Mang da chiéu cung kich thudc con goi 1a mang hinh chix nhat (rectanguler array). Trong
mang hai chiéu c6 dién, chiéu dau tién duoc tinh bang sé dong cia mang va chiéu tha
hai duoc tinh bang sé cot cia mang.

Dé khai b4o mang hai chiéu, ching ta c6 thé st dung cu phap theo sau:

<kiéu dir lieu> [,] <tén mang>

Vi du dé khai bao mot mang hai chiéu cé tén 1a myRectangularArray dé chira hai dong
va ba cot cac s6 nguyén, ching ta c6 thé viét nhu sau:

int [, ] myRectangularArray;

Vi du tiép sau ddy minh hoa viéc khai bo, tao thé hién, khai tao va in noi dung ra man
hinh cia mot mang hai chiéu. Trong vi du nay, vong lap for duoc sir dung dé khoi tao
c4c thanh phan trong mang.

Mang hai chiéu.

namespace Programming_CSharp { using System; public class Tester { static void
Main() { // khai bao sb dong va s6 cot cuia mang const int rows = 4; const int columns =
3: // khai bao mang 4x3 s6 nguyén int [,] rectangularArray = new int[rows, columns]; /
khoi tao cac thanh phan trong mang for(int i = 0; i < rows; i++) { for(int j = 0; j <
columns; j++) { rectangularArray[i,j] = i+j; } } // xuat noi dung ra man hinh for(int i =
0; i <rows;it++) {

for(int j = 0; j < columns; j++) {

Console.WriteLine("rectangularArray[{0},{1}] = {2}", i, }, rectangularArray[i, j1); } }
P13

Két qua:

rectangularArray[0,0] = 0 rectangularArray[0,1] = 1 rectangularArray[0,2] = 2
rectangularArray[1,0] = 1 rectangularArray[1,1] = 2 rectangularArray[1,2] = 3
rectangularArray[2,0] = 2 rectangularArray[2,1] = 3 rectangularArray[2,2] = 4

rectangularArray[3,0] = 3 rectangularArray[3,1] = 4 rectangularArray[3,2] =5

Trong vi du nay, chung ta khai bao hai gia tri:

const int rows = 4; const int columns = 3; hai gi4 tri nay duogc sir dung dé khai béo s6
chiéu cua mang:

int [,] rectangularArray = new int[rows, columns];

Trong cu phap nay, dau ngoac vudng trong int[,] chira rang dang khai bao mot kiéu dir
lieu 1a mang s6 hguyen, va dau phay (,) chi ra rang day 1a mang hai chiéu (hai dau phay
khai bao mang ba chiéu, va nhiéu hon nita). Viéc tao thé hién thuc su cia mang & 1énh
new int[rows,columns] dé thiét 1ap kich thudc cia mdi chiéu. O day khai bao va tao thé
hién dugc két hop véi nhau.

Chuong trinh khai tao tat ca cac gia tri cac thanh phan trong mang théng qua hai vong
lap for. Lap théng qua mdi cot cia mdi dong. Do dé, thanh phan dau tién dugc khoi tao
la rectangularArray[0,0], tiép theo boi  rectangularArray[0,1] va  den
rectangularArray[0,2]. M6t khi diéu nay thuc hién xong thi chuong trinh s& chuyén qua
thuc hién tiép & dong tiép tuc: rectangularArray[1,0], rectangularArray[1,1],
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rectangularArray[1,2]. Cho dén khi tat ca c&c cot trong tat ca cac dong da duoc duyét
qua tirc 14 tt ca cac thanh phan trong mang da duoc khai tao.

Nhu ching ta da biét, chiing ta ¢6 the khai tao mang mét chiéu bang cach st dung danh
sach cac gia tri bén trong dau ngodc ({}). Chung ta ciing co thé 1am tuong tu véi mang
hai chiéu. Trong vi du sau khai b4o mang hai chiéu rectangularArray, va khai tao cac
thanh phan cua n6 théng qua cac danh sach céc gia tri trong ngoic, sau d6 in ra ndi dung
cuaa ndi dung.

Khoi tao mang da chiéu.

namespace Programming_CSharp { using System; public class Tester { static void
Main() { // khai bao bién Ivu sé dong s6 cot mang const int rows = 4; const int columns
= 3; // khai bao va dinh nghia mang 4x3 int[,] rectangularArray = { {0,1,2}, {3,4,5},
{6,7,8},{9,10,11} }: /1 xuat noi dung caa mang for( int i = 0; i < rows; i++) { for(int j =
0]

< columns; j++) {

Console.WriteLine("rectangularArray[{0},{1}] = {2}", |, ], rectangularArray[i,j]); } } }

3}
Keét qua:

rectangularArray[0,0] = 0 rectangularArray[0,1] = 1 rectangularArray[0,2] = 2
rectangularArray[1,0] = 3 rectangularArray[1,1] = 4 rectangularArray[1,2] = 5
rectangularArray[2,0] = 6 rectangularArray[2,1] = 7 rectangularArray[2,2] = 8

rectangularArray[3,0] = 9 rectangularArray[3,1] = 10 rectangularArray[3,2] = 11

Vi du trén cling twong tu nhu vi du trude, nhung trong vi du nhay chung ta thuc hién viéc
khai tao truc tiép khi tao cc thé hién:

int[,] rectangularArray = { {0,1,2}, {3,4,5}, {6,7,8},{9,10,11} }

Gia tri dugc gan théng qua bdn danh séach trong ngoic méc, mdi trong sé do6 1a co ba
thanh phan, bao ham mot mang 4x3.

Néu chling ta viét nhu sau:

int[,] rectangularArray = { {0,1,2,3}, {4,5,6,7}, {8,9,10,11} };

thi sé tao ra mot mang 3x4.

Ming da chiéu c6 kich khac nhau

Ciing nhu giéi thiéu trude kich thudc cua cac chiéu c6 thé khdng bing nhau, diéu nay
khéc v6i mang da chiéu cung kich thuéc. Néu hinh dang caa mang da chiéu cling kich
thudc c6 dang hinh chir nhat thi hinh dang ciia mang nay khong phai hinh chir nhat vi
céc chiéu cia chung khong diéu nhau.

Khi chiing ta tao mot mang da chiéu kich thudc khac nhau thi chiing ta khai bao sé dong
trong mang trudc. Sau d6 voi mdi dong sé giit mot mang, c6 kich thude bat ky. Nhiing
mang nay duoc khai béo riéng. Sau dé chung ta khai tao gia tri cac thanh phan trong
nhitng mang bén trong.

Trong mang nay, mdi chiéu Ia mot mang mot chiéu. Dé khai bao mang da chiéu cé kich
thudc khéc nhau ta st dung ct phap sau, khi d6 sé ngoic chi ra sé chiéu cua mang:
<kiéu dit lieu> ] ] ...

Chuing ta ¢ thé khai bao mang s6 nguyén hai chiéu khac kich thudc tén myJagged-
Array nhu sau:

int [] [] myJaggedArray;
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Chuing ta c6 thé truy cap thanh phan tht ndm ctia mang tht ba bang cd phap: myJagged-
Array[2][4].

Vi du sau tao ra mang khac kich thuéc tén myJaggedArray, khoi tao cac thanh phan, roi
sau d6 in ra man hinh. Dé tiét kiém thoi gian, ching ta sir dung mang cac sb nguyén dé
cac thanh phan cua n6 duoc ty dong géan gia tri mic dinh. Va ta chi can gan mot sé gia
tri can thiét.

Mang khac chiéu.

namespace Programming_CSharp { using System; public class Tester { static void
Main() { const int rows = 4: // khai bao mang tbi da bn dong int[][] jaggedArray = new
int[rows][]; // dong dau tién c6 5 phan tir jaggedArray[0] = new int[5]; // dong tht hai
c6 2 phan tu jaggedArray[1]

= new int[2]; // dong tht ba cé 3 phan tir jaggedArray[2] = new int[3]; // dong cudi cling
c6 5 phan tir jaggedArray[3] = new int[5]; // khai tao mot vai gia tri cho c&c thanh phan
cua mang jaggedArray[0][3] = 15; jaggedArray[1][1] =

12; jaggedArray[2][1] = 9; jaggedArray[2][2] = 99; jaggedArray[3][0]
jaggedArray[3][1] = 11; jaggedArray[3][2] = 12; jaggedArray[3][3]
jaggedArray[3][4] = 14; for(inti=0; i <5; i++) {
Console.WriteLine(*"jaggedArray[0][{0}] = {1}", i, jaggedArray[O][i]); } for(inti=0; i
< 2; i++) { Console.WriteLine("jaggedArray[1][{0}] = {1}", i, jaggedArray[1][i]); }
for(int i = 0; i < 3; i++) { Console.WriteLine("jaggedArray[2][{0}] = {1}", i
jaggedArray[2][i]); }  for(int [ = 0; [ < 5; i++) {
Console.WriteLine("jaggedArray[3][{0}] = {1}", i, jaggedArray[3][i]); } } } }

Két qua:

jaggedArray[0][0] =0

jaggedArray[0][1] = 0 jaggedArray[0][2] = 0 jaggedArray[0][3] = 15 jaggedArray[0][4]
= 0 jaggedArray[1][0] = O jaggedArray[1][1]] = 12 jaggedArray[2][0]
jaggedArray[2][1] = 9 jaggedArray[2][2] = 99 jaggedArray[3][0]
jaggedArray[3][1] = 11 jaggedArray[3][2] = 12 jaggedArray[3][3]
jaggedArray[3][4] = 14

= 10;
= 13

10
13

Trong vi du ndy, mang duoc tao véi bon dong:

int[][] jaggedArray = new int[rows][];

Chiéu tht hai khong xac dinh. Do sau d6 ching ta c6 thé khai bao mdi dong c6 kich
thugc khac nhau. Bén 1énh sau tao cho méi dong mot mang mét chiéu co kich thudc
khac nhau:

// dong dau tién c6 5 phan tir jaggedArray[0] = new int[5]; // dong th hai ¢ 2 phan tir
jaggedArray[1] = new int[2]; // dong thu ba c6 3 phan tir jaggedArray[2] = new int[3];

/1 dong cudi cung ¢ 5 phan tir jaggedArray[3] = new int[5];

Sau khi tao c&c dong cho mang xong, ta thuc hién viéc dua cac gia tri vao cac thanh
phan caa mang. Va cubi cuing 1a xuat noi dung ciia mang ra man hinh.

Khi ching ta truy cap cé4c thanh phan cua mang kich thudc bang nhau, chiing ta dat tat
ca cac chi myc cua cac chiéu vao trong cing dau ngac vudng:

rectangularArray[i,j]

Tuy nhién véi mang c6 kich thuéc khac nhau ta phai dé tirng chi muc cua tirng chiéu
trong dau ngoic vuéng riéng:

jaggedArray[i][i]
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Chuyén d6i mang

Nhitng mang c6 thé chuyén doi véi nhau néu nhitng chiéu caa ching bang nhau va néu
cac kiéu cua cac thanh phan cd thé chuyén dbi dugc. Chuyén d6i twdng minh giira cac
mang xay ra néu céc thanh phan cuia nhirng mang cé thé chuyén doi twong minh. Va
nguoc lai, chuyen dol ngam dinh cia mang xay ra néu cac thanh phan caa nhitng mang
c6 thé chuyén ddi ngam dinh.

Néu mot mang chira nhitng tham chiéu dén nhitng d6i tuwgng tham chiéu, mot chuyén
d6i c6 thé dugc téi mot mang cua nhimg ddi twong co so. Vi du sau minh hoa viéc
chuyén d6i mét mang kiéu Button dén mot mang nhitng dbi twong.

Chuyén d6i gitra nhitng mang.

namespace Programming_CSharp { using System; // tao 16p dé luu trit trong mang
public class Employee { public Employee( int emplID) { this.empID = emplID; } public
override string ToString() { return emplD.ToString(); } // bién thanh vién private int
emplD; private int size; } public class Tester { / phuong thic nay ldy mot mang cac
object // ching ta truyen Vao mang cac d6i ‘tuong Employee // va sau d6 la mang cac
string, ¢6 su chuyén doi ngam // vi ca hai diéu dan xuat tir I6p object public static void
PrintArray(object[] theArray) {

Console.WriteLine("Contents of the Array: {0}", theArray.ToString()); // in ra tung
thanh phan trong mang foreach (object obj in theArray) { // trinh bién dich s& goi
obj.ToString() Console.WriteLine("Value: {0}", obj); } } static void Main() { // tao
mang cac ddi tuong Employee Employee[] myEmployeeArray = new Employee[3]; //
khoi tao cac dbi twong ciia mang for (inti = 0; i < 3; i++) { myEmployeeArray[i] = new
Employee(i+5); } // hiéu thi gia tri cia mang PrintArray( myEmployeeArray ); // tao
mang gdm hai chudi string[] array ={ "hello", "world"}; // xuét ra noi dung cua chudi
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 trén bat dau bang viéc tao mot I6p don gian Employee nhu cac vi du trudc. Lp
Tester bay gio dugc thém mét phwong thire tinh PrintArray() dé xuat noi dung caa mang,
phuong thuc nay c6 khai bdo mot tham sé 1a mang mét chiéu cac ddi twong object:
public static void PrintMyArray( object[] theArray)

object la I6p co s¢ ngam dinh cho tat ca cac dbi twong trong méi truong .NET, nén no
duoc khai bdo ngam dinh cho ca hai 16p string va Employee.

Phuong thirc PrintArray thuc hién hai hanh dong. Dau tién, 1a goi phwong thirc
ToString() ctia mang:

Console.WriteLine("Contents of the Array {0}",
theArray. ToString());

Tén cua kiéu dit liéu mang duoc in ra:

Contents of the Array Programming_CSharp.Employee[] ...
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Contents of the Array System.String([]

Sau d6 phuong thirc PrintArray thuc hién tiép viéc goi phuong thic ToString() trong
mdi thanh phan trong mang nhan dugc. Do ToString() 1a phuong thirc 40 cua Iop co sé
object, va ching ta di thyc hién phu quyét trong 165p Employee. Nén phuong thuc
ToString() cua 16p Employee duoc goi. Viéc goi ToString() cd thé khdng can thiét,
nhung néu goi thi ciing khong c6 hai gi va no6 gitip cho ta d6i xir v6i cac dbi twong mot
cach da hinh.

System.Array

Lép mang Array chira mot sé cac phuong thirc hitu ich cho phép mé rong nhitng kha
nang cua mang va lam cho mang manh hon nhirng mang trong ngén ngt khac (xem
bang 9.1). Hai phuong thirc tinh hitu dung cua I6p Array la Sort() va Reverse(). Cé mot
cach hé tro day du cho nhitng kiéu dix liéu nguyén thuy nhu la kiéu. Pua mang lam viéc
v6i nhiing kiéu khac nhu Button ¢6 mét s6 kho khian hon. Vi dy sau minh hoa viéc sir
dung hai phuong thirc dé thao tac dbi twong chudi.
Str 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)); }
Console.WriteLine("\n"); } static void Main() { string[] myArray = { "Who",
"is","Kitty","Mun" }; PrintArray( myArray ); Array.Reverse( myArray ); PrintArray(
myArray
) string[] myOtherArray = { "Chung", "toi", "la",

"nhung"”,"nguoi”,"lap","trinh", "may", "tinh" };
PrintArray( myOtherArray ); Array.Sort( myOtherArray );
PrintArray( myOtherArray ); } } }

Value:
Value:la

Value: nhung
Value: nguoi

Value:
Value:
Value:
Value:
Value:

lap
trinh

may
tinh
Chung
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Value: la

Value: lap

Value: may

Value: nguoi

Value: nhung

Value: tinh

Value: toi

Value: trinh

Vi du bit dau bang viéc tao mang myArray, mang cac chudi véi cac tir sau:

“Who”, “is”, “Kitty”, ”Mun”

mang nay dugc in ra, sau d6 duoc truyén vao cho ham Array.Reverse(), két qua ching
ta thay la két qua cua chudi nhu sau:

Value: Mun

Value: Kitty

Value: is

Value: Who

Tuong tu nhu vay, vi du ciing tao ra mang tha hai, myOtherArray, chira nhitng tir sau:
“Chung”, “to1”, “la”, “nhung”,”nguoi”,”lap”,”trinh”, “may”, “tinh”

Sau khi goi phuong thirc Array.Sort() thi cac thanh phan cua 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

4. Bo chi muc va giao dién tap hep

Doi khi chung ta chung ta mong mudn truy cap mot tap hop bén trong mét 16p nhu thé
ban than lop la mét mang. Vi dy, gia su chung ta tao mot diéu khién kiéu ListBox tén 1a
myListBox chita mot danh sach cac chudi luu trit trong mot mang mét chiéu, mot bién
thanh vién private myStrings. Mét List Box chaa céac thugc tinh thanh vién va nhitng
phuong thire va thém vao d6 mang chtra cac chudi ciia nd. Tuy nhién, cé thé thuan tién
hon néu c6 thé truy cap mang ListBox vai chi muc nhu thé ListBox 1a mot mang that
su. Vi dy, ta ¢ thé truy cap ddi tuong ListBox duoc tao ra nhu sau:

string theFirstString = myL.istBox][0]; string theLastString =
myListBox[myL.istBox.Length - 1];

B6 chi muc 1a mét co ché cho phép cac thanh phan client truy cap mot tap hop chira bén
trong mot 1op bang céach st dung cli phép gidng nhu truy cap mang (0). Chi myc la mot
loai thudc tinh dic biét va bao gém cac phuong thic get() va set() dé xac nhan nhiing
hanh vi ctua chung.

Ching ta c6 thé khai béo thudc tinh chi muc bén trong cua 16p bang cach st dung cu
phép nhu sau:

<kiéu dit liéu> this [<kiéu dir liéu> <dbi muc>]

{ get; set; }
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Kiéu tra vé duoc quyét dinh boi kiéu cua dbi tuong duoc tra vé bai bo chi muc, trong
khi d6 kiéu cua ddi muc duoc xac dinh boi kiéu cua déi muc dung dé 1am chi sb vao
trong tap hop chira ddi twong dich. Mac du kicu cua chi muc thuong dung Ia cac kiéu
nguyén, ching ta cling c6 thé dung chi muc cho tap hop bang cac kiéu dir li¢u khac, nhu
kiéu chudi. Chung ta ciing c6 thé cung cap bo chi muc véi nhiéu tham sé dé tao ra mang
da chiéu.

Tir khoa this tham chiéu dén ddi twong noi ma chi muc xuét hién. Nhu mot thudc tinh
binh thuong, ching ta ciing c6 thé dinh nghia phuong thirc get() va set() dé xac dinh ddi
turgng Nao trong mang duoc yéu cau truy cap hay thiét lap.

Vi du sau khai bdo mét diéu khién ListBox, tén 1a ListBoxTest, d6i twong nay chira mot
mang don gian (myStrings) va mot chi muc dé truy cap noi dung caa mang.

Déi vai lap trinh C++, bo chi muyc dua ra giéng nhu viéc nap chong toan ti chi muc ([])
trong ngbn ngit C++. Toan tir chi muc khong dugc nap chong trong ngdn ngir C#,va
duoc thay thé boi bo chi muc.

Str dung b6 chi muc.

namespace Programming_CSharp { using System; // tao 16p

ListBox public class ListBoxTest { // khoi tao ListBox véi

maot chudi public ListBoxTest( params string[] initialStrings) { // Cap phat khéng gian
cho chudi strings = new String[256]; // copy chudi truyén tir tham sé foreach ( string s
in initialStrings) { strings[ctr++] ='s; } } // thém mét chudi public void Add(string
theString) { if (ctr

>= strings.Length) { // xu ly khi chi muc sai } else strings[ctr++] = theString; } // thuc
hign bo truy cap public string this[int index] { get { if ( index < O || index >=
strings.Length) { // xu 1y chi muc sai } return strings[index]; } Set { if (index >= ctr) {
Il xtr 1y 13i chi muc khdng ton tai } else strings[index] = value; // 1ay sb luong chudi
duoc luu giit public int GetNumEntries() { return ctr; } // cac bién thanh vién luu giit
mang cho bo chi muc private string[] strings; private int ctr = 0; } // 16p thuc thi public
class Tester { static void Main() {

/I tao mot db6i twong ListBox moi va khoi tao ListBoxTest Ibt = new
ListBoxTest("Hello","World"); // thém mot s6 chudi vao Ibt Ibt.Add("Who");
Ibt. Add("is"); Ibt.Add("Ngoc"); Ibt.Add("Mun"); // dung bd chi muc string strTest =
"Universe"; Ibt[1] = strTest; // truy cap va

xuat tit ca cac chudi for(int i = 0; i < Ibt.GetNumEntries(); i++) {
Console.WriteLine("Ibt[{0}]: {1}", i, Ibt[i]); } } } }

Két qua: Ibt[0]: Hello Ibt[1]: Universe Ibt[2]: Who

Ibt[3]: is Ibt[4]: Ngoc Ibt[5]: Mun

Trong chuong trinh trén, d6i twong ListBox luu gitt mot mang cac chudi myStrings va
mot bién thanh vién ctr dém sé chudi dugc chaa trong mang myStrings.

Chdng ta khoi tao mot mang ti da 256 chudi nhu sau:

myStrings = new String[256];

Phan con lai cua bo khai dung 13 thém céc chudi dugc truyén vao tham sé, va don gian
ding lénh lap foreach dé Iy tirng thanh phan trong mang tham sé dwa vao myStrings
Ghi chi: Néu ching ta khdng biét sé lwong bao nhiéu tham sé duoc truyén vao phuong
thire, ching ta sir dung tir khoa params nhu d3 mé ta trong phan truéc cua chuong.
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Phuong thirc Add() ctia ListBoxTest khong 1am gi khac hon 1a thém mét chudi méi vao
bén trong mang myStrings.

Tuy nhién phuong thirc quan trong cua ListBoxTest 1a b chi muc. Mot bd chi muc thi
khong c0 tén nén ta dung tur khoa this:

public string this [int index]

CU phép cua bd chi muc ciing twong tu nhu nhitng thudc tinh. Chang c6 thé c6 phurong
thizc get() hay set() hay ca hai phuong thirc. Phuong thirc get() duoc thuc thi dau tién
bang céach kiém tra gia tri bién ctia chi muyc va gia str chi muc doi hoi hop 1¢, thi phuwong
thire tra vé gia tri doi hoi:

get { if (index < 0 || index >= myStrings.Length) { // xu ly chi muc sai } return
myStrings[index]; }

Doi véi phuong thire set() thi dau tién n6 s& kiém tra xem chi muc cia dbi tuong can lay
c6 vuot qua s6 luong cua cac dbi twong trong mang hay khéng. Néu gia tri chi muc hop
|8 tirc 12 ton tai mot dbi twong c6 chi muc twong duwong, phuong thire s& bt dau thiét 1ap
lai gia tri cua dbi twong nay. Tur khoa value duoc sir dung dé tham chiéu dén tham sé
dua vao trong phép gan cua thugc tinh:

set { if (index >= ctr) { // chi muc khdng ton tai } }

Do vay, néu ching ta viét:

myStrings[10] = "Hello C#";

trinh bién dich s& goi phuong thic set() cua bo chi muc trén ddi tuong va truyén vao
mot chudi “Hello C#” nhu 1a mot tham sé ngam dinh tén 1a value.

B¢ chi muc va phép gan

Trong vi dy 9.9, chiing ta khong thé gan dén mot chi muc néu nd khong cé gia tri. Do
d6, néu chang ta viét:

Ibt[10] = "ah!";

Ching ta c6 thé viét diéu kién rang budc bén trong phuong thirc set(), luu ¥ rang chi
muc ma chlng ta truyén vao la 10 16n hon bo dém s6 ddi tugng hién thoi 12 6.

Di nhién, chung ta c6 thé st dung phuong thire set() cho phép gan, don gian la phai xtr
ly nhitng chi muc ma ta nhan duoc. Bé lam dugc diéu ndy, ching ta phai thay doi phuong
thire set() dé kiém tra gia tri Length ciia bo dém hon 1a gia tri hién thoi cua bo dém sb
d6i tuong.

Néu mat gia tri duoc nhap vao cho chi muc chua c6 gia tri, ching ta c6 thé cap nhat bo
dém nhu sau:

set { if (index >= strings.Length) { // chi muc vuot qua s6 tdi da cia mang } else {
strings[index] = value; if ( ctr < index+1) ctr = index+1; } }

Diéu ndy c6 thé cho phép ching ta tao mot mang phan mang cac gia tri, khi d6 ta c6 thé
gan cho d6i tugng c6 chi muc thir 10 ma khéng can phai cé phép gan véi d01 tuong trudc
c6 chi muc 13 9. biéu nay hoan toan thuc hién tét vi ban dau ching ta da cap phat mang
256 c4c phan tir. Do d6 chi can truy cip dén dbi twong c6 chi muc tir 0 dén 255 1a hop
l¢. Khi d6 ta c6 thé viét:

Ibt[10] = “ah!”;

Két qua thuc hién twong ty nhu sau:

Ibt[0]: Hello

Ibt[1]: Universe Ibt[2]: Who

Ibt[3]: is Ibt[4]: Ngoc Ibt[5]: Mun Ibt[6]: Ibt[7]: Ibt[8]: Ibt[9]:

Ibt[10]: “ah!”
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Sir dung kiéu chi s6 khac

Ngon ngir C# khong doi hoi ching ta phai sir dung gia tri nguyén lam chi muc trong mot
tap hop. Khi chdng ta tao mét 16p c6 chira moét tap hop va tao mot b chi muc, bo chi
muc nay cd thé st dung kiéu chudi 1am chi muc hay nhirng kiéu dix liéu khac ngoai kiéu
s6 nguyén thuong ding.

Trong trudng hop 16p ListBox trén, ching ta mudn ding gié tri chudi 1am chi muc cho
mang string. Vi du sau st dung chudi lam chi muc cho 16p ListBox. B chi muc goi
phuong thire findString() dé lay mot gia tri tra vé 12 mot s6 nguyén dua trén chudi dugc
cung cap. Luu ¥ rang & day bd chi muc duoc nap chdng va bo chi muc tir vi dy trude
van con ton tai.

Nap chéng chi muc.

namespace Programming_CSharp { using System; // tao lop List Box public class
ListBoxTest

{

I/ khoi tao véi nhitng chudi public ListBoxTest(params string[] initialStrings) { / cap
phét chudi strings = new String[256]; // copy cac chudi truyén vao foreach( string s in
initialStrings) { strings[ctr++] =s; }

} // thém maét chudi vao cudi danh sach public void Add( string theString) { strings[ctr]
= theString; ctr++; } // bo chi muc public string this [ int index ] { get {

if (index < 0 || index >= strings.Length) { // chi muc khdng hop 1€

} } set { strings[index] = value; } private int findString( string searchString) { for(int i
= 0; i1 < strings.Length; i++) { if ( strings[i].StartsWith(searchString)) { return i; } }
return -1; } // bo chi muc ding chudi public string this [string index]

{ get { if (index.Length == 0) {/ /xtr ly khi chudi rdng } return this[findString(index)];
} set { strings[findString(index)] = value; }

} /Nay s6 chudi trong mang public int GetNumEntries() { return ctr; } // bién thanh vién
luu gilt mang cac chudi private string[] strings;

// bién thanh vién luu giira s6 chudi trong mang private int ctr = 0; } public class Tester
{ static void Main() {

/I tao d6i tuwong List Box va sau d6 khoi tao ListBoxTest Ibt = new
ListBoxTest("Hello","World"); // thém cac chudi vao Ibt. Add("Who"); Ibt. Add("is");
Ibt. Add(*Ngoc™); Ibt.Add("Mun"); // truy cap bo chi muc string str = "Universe"; Ibt[1]
= str; Ibt["Hell"] = "Hi"; //Ibt["xyzt"] = "error!"; // lay tat ca cac chudi ra for(int i = 0; i
< Ibt.GetNumEntries();i++) { Console.WriteLine("Ibt[{0}] = {1}", i, Ibt[i]);

Két qua: Ibt[0]: Hi Ibt[1]: Universe Ibt[2]: Who

Ibt[3]: is Ibt[4]: Ngoc Ibt[5]: Mun

V|"du trén thi twong ty nhu vi du trugce ngoai trir viéc thém vao mot chi muc duoc nap
chong lay tham so chi muyc la chuoi va phuong thuc findString() tao ra dé lay chi muc
nguyén tir chuoi.
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Phuong thirc findString() don gian 1a 13p mang strings cho dén khi nao tim dugc ChUoI
c6 ky tu dau tién trung véi ky tu dau tién cua chudi tham sb. Néu tim thay thi tra vé chi
muc cua chudi, trudng hop nguoc lai tra vé -1.

Nhu ching ta thay trong ham Main(), I¢énh truy cép chi myc thu hai dung chudi lam
tham sé chi myc, nhu d3 1am vé6i s6 nguyén trudc:

Ibt["hell"] = "Hi";

Khi d6 nap chéng chi muc s& duoc goi, sau khi kiém tra chudi hop 18 tirc 12 khdng rong,
chudi nay sé& duoc truyén vao cho phuong thirc findString(), két qua findString() tra vé
la mot chi muc nguy@n, s nguyén nay s& duoc sir dung lam chi muc:

return this[ findString(index)];

Vi du trén ton tai 13i khi mot chudi truyén vao khéng phu hop véi bat cir chudi nao trong
mang, khi d6 gia tri tra vé 1a —1. Sau d6 gia tri nay duoc dung lam chi muc vao chudi
mang strings. Diéu nay sé tao ra mot ngoai 1 (System.NullReferenceException).
Trudng hop nay xay ra khi ching ta bé ddu comment cua 1énh:

Ibt["xyzt"] = "error!™;

Céc truong hop phat sinh 15i nay can phai duoc loai bo, day c6 thé la bai tap cho ching
ta lam thém va viéc nay hét stc can thiét.
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Giao dién tap hop

Mbi truong .NET cung cap nhiing giao dién chuén cho viéc liét ke, so sanh, va tao cac
tap hop. Mot so cac giao dién trong so6 do duoc liét ké trong bang 9.2 sau:
Giao dién cho tap hop

Giao dién Muc dich
|Enumerable Liét ké thong qua mot tap hop bang cach sir dungforeach.

Thue thi boi tit ca cac tap hop dé cung cip phuong thirc
ICollection CopyTo() cling nhu cac thudc tinh Count,ISReadOnly,
ISSynchronized, va SyncRoot.

So sanh giira hai d6i twong luu giir trong tap hop désap xép
IComparer cac doi tuong trong tap hop.

IList Str dung bdi nhitng tdp hop mang dugc chi muc

o Dung trong cac tap hop dua trén khoa va gia tri
IDictionary nhuHashtable va SortedList.

Cho phép liét ké dung cau 1énh foreach qua tap hgphd tro
IDictionaryEnumerator | |Dictionary.

Giao dién Ienumerable

Chlng ta c6 thé hd tro cu phép foreach trong 16p ListBoxTest bang viéc thuc thi giao
dién IEnumerator. Giao dién nay chi c6 mot phuong thirc duy nhat 1a GetEnumerator(),
cong viéc cua phuong thic 14 tra vé mot sy thuce thi dic biét cua IEnumerator. Do vay,
ngit nghia cua I6p Enumerable 1a n6 cé thé cung cap mot Enumerator:

public ~ IEnumerator =~ GetEnumerator() { return  (IEnumerator)  new
ListBoxEnumerator(this); }

Enumerator phai thuc thi nhitng phwong thtic va thudc tinh IEnumerator. Ching cé thé
duoc thuc thi tryc tiép trong 16p chua (trong truong hop nay 1a 16p ListBoxTest) hay
boi mot 16p phan biét khac. Cach tiép can thir hai thuong duoc st dung nhiéu hon, do
chung dugc dong goi trong 16p Enumerator hon 1a viéc phan vao trong cac 1op chua.
Do I6p Enumerator dugc xac dinh cho l6p chua, vi theo nhu trén thi 16p
ListBoxEnumerator phai biét nhiéu vé I6p ListBoxTest. Nén ching ta phai tao cho n6
mét su thuc thi riéng chta bén trong 16p ListBoxTest. Luu ¥ rang phuong thic
GetEnumerator truyén ddi tugng List- BoxTest hién thoi (this) cho enumerator. Piéu
nay cho phép enumerator cd thé liét ké dugc cac thanh phan trong tap hop cua ddi twong
ListBoxTest. O day 16p thuc thi Enumerator 1a ListBoxEnumerator, ddy 1a mot 16p
private duoc dinh nghia bén trong 16p ListBoxTest. Lép nay thuc thi don gian bao gém
mét thudc tinh public, va hai phwong thiic public 14 MoveNext(), va Reset(). Pbi tuong
ListBoxTest duoc truyén vao nhu mot ddi myc caa bo khai tao. O day n6 duoc gan cho
bién thanh vién myLBT. Trong ham khai tao nay ciing thyuc hién thiét 1ap gié tri bién
thanh vién index 1a -1, chi ra rang chwa bt dau thyuc hién viéc enumerator d6i twong:
public ListBoxEnumerator(ListBoxTest Ibt) { this.lbt = Ibt; index = -1; }

Phuong thac MoveNext() gia tang index va sau do kiém tra dé dam bao rang viéc thuc
hién khéng vuot qua s6 phan tir trong tap hop cua ddi twong:
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public bool MoveNext() { index++; if (index >= Ibt.strings.Length) return false; else
return true; }

Phuong thic IEnumerator.Reset() khong lam gi ca nhung thiét 1ap lai gia trj cua index
la -1. Thuoc tinh Current tra vé d6i twong chudi hién hanh. D6 1a tat ca nhitng viéc can
lam cho 16p ListBoxTest thuc thi mot giao dién IEnumerator. Cau Iénh foreach s& duoc
goi dé dem vé& mot enumerator, va sir dung né dé liét ké lan luot qua céc thanh phan
trong mang. Sau day la toan bo chuong trinh minh hoa cho viéc thuc thi trén.

Tao 16p ListBox ho trg enumerator.

namespace Programming_CSharp { using System; using System.Collections; // tao mét
control don gian public class ListBoxTest: IEnumerable

{

//'16p thuc thi riéng ListBoxEnumerator private class ListBoxEnumerator : IEnumerator
{ public ListBoxEnumerator(ListBoxTest Ibt) { this.Ibt = Ibt; index = -1; } // gia ting
index va dam bao gia tri nay hop I¢é public bool MoveNext() { index++; if (index >=
Ibt.strings.Length) return false; else return true; } public void Reset() { index = -1; }
public object Current

{ get { return( Ibt[index]); } } private ListBoxTest Ibt; private int index; } // tra vé
Enumerator public [IEnumerator GetEnumerator() { return (IEnumerator) new
ListBoxEnumerator(this); } // khai tao listbox voi chudi public ListBoxTest (params
string[] initStr) { strings = new String[10]; // copy tir mang chudi tham sé foreach (string
s in initStr) { strings[ctr++] =s;

} } public void Add(string theString) { strings[ctr] = theString; ctr++; } // cho phép truy
cap giéng nhu mang public string this[int index] { get { if ( index < 0 || index >=
strings.Length) {

/l xu ly index sai } return strings[index]; } set { strings[index] = value;

}

} // 6 chudi ndm gitr public int GetNumEntries() { return ctr; } private string[] strings;
private int ctr = 0; } public class Tester { static void Main() { ListBoxTest Ibt = new
ListBoxTest("Hello", "World"); Ibt.Add("What"); Ibt.Add("Is"); 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++; }

Két qua:

Value 1: Hello

Value 2: Universe

Value 3: What

Value 4: Is

Value 5: The

Value 6: C Value 7: Sharp
Value 8:

Value 9:

Value 10:
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Chuong trinh thuc hién bang cach tao ra mot d6i twong ListBoxTest méi va truyén hai
chudi vao cho bd khai dung. Khi mot déi twong duoc tao ra thi mang cua chudi duoc
dinh nghia c6 kich thuéc 10 chudi. Nam chudi sau dugce dua vao bang phuong thirc
Add(). Va chudi thir hai sau d6 duoc cap nhat lai gia tri méi. Su thay d6i 16n nhat cua
chuong trinh trong phién ban nay la cau lénh foreach duoc goi dé truy cap tung chudi
trong ListBox. Vong lap foreach tu dong sir dung giao dién IEnumerator bing cach goi
phuong thirc GetEnumerator(). Mot ddi tuong ListBoxEnumerator duoc tao ra va gié tri
index = -1 duoc thiét 1ap trong bo khai tao. Vong lap foreach sau d6 goi phuong thirc
MoveNext(), khi d6 index s& duoc gia ting dén 0 va tra vé true. Khi do foreach str dung
thudc tinh Current dé nhan lai chudi hién hanh. Thudc tinh Current goi chi muc cua
ListBox va nhan lai chudi duogc luu trix tai vi tri 0. Chudi nay duoc gan cho bién s dugc
dinh nghia trong vong 1ap, va chudi nay dugc hién thi ra man hinh console. Vong lap
tiép tuc thyc hién tuan tu timgt buéc: MoveNext(), Current(), hién thi chudi cho dén khi
tat ca cac chudi trong list box duoc hién thi. Trong minh hoa nay ching ta khai bao
mang chudi cé 10 phan tir, nén trong két qua ta thay chudi & vi tri 8, 9, 10 khdng c6 noi
dung.

Giao dién ICollection

Mot giao dién quan trong khac cho nhitng mang va cho tat ca nhiing tap hop duoc cung
cap bai .NET Framework Ia ICollection. ICollection cung cap bdn thudc tinh: Count,
IsReadOnly, IsSynchronized, va SyncRoot. Ngoai ra ICollection ciing cung cap mot
phuong thirc CopyTo(). Thudc tinh thuong dugc st dung la Count, thuge tinh nay tra
vé s6 thanh phan trong tap hop:

for(int i = 0; i < myIntArray.Count; i++) {//... }

O day chung ta str dung thugc tinh Count cuia myIntArray dé xac dinh s6 ddi tuong c6
thé duoc sir dung trong mang.

Giao dién IComparer

Giao dién IComparer cung cap phuong thirc Compare(), dé so sanh hai phan ti trong
mét tap hop cd thir ty. Phuong thirc Compare() thuong duoc thuc thi bang cach goi
phuong thirc CompareTo() cua mét trong nhirng d6i twong. CompareTo() 1 phuong
thirc ¢d trong tat ca déi tuong thuc thi IComparable. Néu chiing ta mudn tao ra nhiing
l6p c6 thé duoc sap xép bén trong mot tap hop thi chlng ta can thiét phai thuc thi
IComparable.

.NET Framework cung cap mot 16p Comparer thuc thi IComparable va cung cip mét sé
thuc thi can thiét. Phan danh séch mang sau s& di vao chi tiét viéc thuc thi IComparable.

5. Danh sach mang, hang dei, ngiin xép

Viéc su dung mang c6 kich thudc ¢ dinh 1a khong thich hop ciing nhu la ching ta
khong thé doan trude duoc kich thude cia mang can thiét.

Lép ArrayList 1a mot kiéu dit liéu mang ma kich thuéc cia no duge gia ting mot céch
dong theo yéu cau. ArrayList cung cap mot s6 phuong thirc va nhitng thudc tinh cho
nhitng thao tac lién quan dén mang. Mot vai phuong thtc va thudc tinh quan trong cua
ArrayList dugc liét ké trong bang 9.3 nhu sau:

Cac phuong thtrc va thugc tinh caa ArrayList

Phuong thirc- Muc dich
thudc tinh
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Adapter()

FixedSize()

ReadOnly()

Repeat()

Synchronized()
Capacity

Count

IsFixedSize

IsReadOnly
IsSynchronized

Item()

SyncRoot
Add()

AddRange()

BinarySearch()

Clear()
Clone()

Contains()

CopyTo()

GetEnumerator()

GetRange()

Phuong thirc static tao mot wrapper ArrayList cho déituong IList

Phuong thirc static nap chong tra vé sanh sach d6i twong nhu 1a
mot wrapper. Danh sach c6 kich thudce cb dinh, cac thanh phan cua
n6 c6 thé duoc stra chita nhung khong théthém hay xoa.

Phuong thire static nap chong tra vé danh sach 16p nhu 1a mot
wrapper, chi cho phép doc.

Phuong thirc static tra vé mot ArrayList ma nhimng thanhphan ciia
n6 dugc sao chép voi gia tri xac dinh.

Phuong thire static tra vé danh sach wrapper duoc thread-safe
Thudc tinh dé get hay set s6 thanh phan trong ArrayList.
Thudc tinh nhan s6 thanh phan hién thoi trong mang

Thudc tinh kiém tra xem kich thudc cia ArrayList c6 cddinh hay
khong

Thudc tinh kiém tra xem ArrayList ¢6 thudc tinh chi doc hay
khong.

Thudc tinh kiém tra xem ArrayList c6 thread-safe haykhong

Thiét 1ap hay truy cap thanh phan trong mang tai vi tri xacdinh.
bay 1a b chi muc cho 16p ArrayList.

Thudc tinh tra vé& d6i tuong co6 thé duogc str dung dé dongbo truy
cap dén ArrayList

Phuong thirc public dé thém mot d6i tuong vao ArrayList

Phuong thirc public dé thém nhiéu thanh phan ctua motICollection
vao cuoi cua ArrayList

Phuong thie nap chdng public str dung tim kiém nhj phéan dé dinh
vi mot thanh phan xac dinh trong ArrayList dugcsap xép.

Xba tat ca cac thanh phan tir ArrayList
Tao mot ban copy
Kiém tra mot thanh phan xem c6 chira trong mang haykhong

Phuong thirc public nap chong dé sao chép mot ArrayListdén mot
mang mat chiéu.

Phuong thirc public nap chdng tra vé mot enumerator dingdé lap
qua mang

Sao chép mot diy cac thanh phan dén mot ArrayList méi
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Phuong thic public nap chong tra vé chi myc vi tri dau tiénxuat
IndexOf() hién gia tri

Insert() Chén mot thanh phan vao trong ArrayList
InsertRange(0 | Chén mot day tap hop vao trong ArrayList

Phuong thirc public nap chong tra vé chi muc tri tri cudi ciing xuat
LastindexOf() hién gié tri.

Remove() Xoa sy xuat hién dau tién ctia mot ddi tugng xac dinh.
RemoveAt() Xo6a mot thanh phén O vi tri xac dinh.

RemoveRange() | X0a mot ddy cac thanh phan.

Reverse() Dio thir ty cac thanh phan trong mang.
Sao chép nhiing thanh phan cia tap hop qua diy nhitngthanh phan
SetRange() trong ArrayList.
Sort() Sap xép ArrayList.
ToArray() Sao chép nhiing thanh phan cta ArrayList dén mot mangmoi.

TrimToSize() Thiét 1ap kich thude that sy chira cdc thanh phan trongArrayList

Khi tao ddi twong ArrayList, khong can thiét phai dinh nghia sé d6i twong ma né sé
chtra. Ching ta thém vao ArrayList bang cach dung phuong thic Add(), va danh séach
s& quan ly nhimg d6i twong bén trong ma né luu giit. Vi du sau minh hoa sir dung
ArrayList.

Str dung ArrayL.ist.

namespace Programming_CSharp { using System; using System.Collections; // mot 16p
don gian dé luu trir trong mang public class Employee { public Employee(int emplD) {
this.emplID = emplD; } public override string ToString() { return emplD.ToString(); }
public int EmpID { get { return emplID;

{ set } emplID = value; } } private int emplD; } public class Tester { static void Main()
{

ArrayList empArray = new ArrayList(); ArrayList intArray = new ArrayList(); / dua
vao mang for( int i = 0; i < 5; i++) { empArray.Add( new Employee(i+100));
intArray.Add( i*5 ); } // in tat ca noi dung for(int i = 0; i < intArray.Count; i++) {
Console.Write("{0}",intArray[i]. ToString());

¥

Console.WriteLine("\n"); // in tit ca noi dung cta mang for(int i = 0; i <
empArray.Count; i++) { Console.Write("{0} ",empArray[i]. ToString());

¥

Console.WriteLine("\n");

Console.WriteLine("empArray.Count: {0}", empArray.Count);

Console.WriteLine("empArray.Capacity: {0}",
empArray.Capacity); }

b

¥
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Két qua:

05101520100 101 102 103 104 empArray.Count: 5 empArray.Capacity: 16

Véi 16p Array phai dinh nghia sé dbi twong ma mang s& luu gitt. Néu ¢ thém céc thanh
phan vao trong mang vuot qua kich thuéc mang thi 16p mang sé phat sinh ra ngoai 1é.
Véi ArrayList thi khong can phai khai béo sb d6i trong ma no6 luu gitr. ArrayList c6 mot
thudc tinh 13 Capacity, dua ra s6 thanh phan ma ArrayList c6 thé luu tri:

public int Capacity {virtual get; virtual set;}

Mic dinh gia tri caa Capacity 1a 16, néu khi thém thanh phan thir 17 vao thi Capacity tu
dong nhan doi 1én 13 32. Néu chung ta thay d6i vong lip nhu sau:
for(inti=0;1<17;i++)

thi két qua gidng nhu sau:
0510152025303540455055606570758056789101112131415161718
19 20 21 empArray.Capacity: 32

Ching ta c6 thé lam bang tay dé thay doi gia tri cua Capacity bang hay 16n hon gia tri
Count. Néu thiét 1ap gia tri cua Capacity nhé hon gia tri ciia Count, thi chuong trinh s&
phét sinh ra ngoai 18 c6 kiéu nhu sau ArgumentOutOfRangeException.

Thuc thi IComparable

Gidng nhu tat ca nhiing tap hop, ArrayList ciing thyc thi phuong thirc Sort() dé cho phep
ching ta thyc hién viéc Sap xép bat ctr d6i twong nao thyuc thi IComparable. Trong vi du
ké tiép sao, chling ta s& b sung dbi twong Employee dé thuc thi IComparable:

public class Employee: IComparable

Pé thuc thi giao dién IComparable, dbi twong Employee phai cung cap mot phuong thirc
CompareTo(): public int CompareTo(Object 0) { Employee r =

(Employee) o; return this.emplD.CompareTo(r.empID); }

Phuong thirc CompareTo() ldy mot doi tuong Iam tham s, doi tuong Employee phai so
sanh chinh nd véi d6i tuong nay va tra vé -1 néu n6 nho hon dbi tugng nay, 1 néu nd
I6n hon, va cudi ciing 1 gia tri 0 néu ca hai ddi twong bang nhau. Viéc xac dinh thir tu
cua Employee thdng qua thir tu cua emplD la mot s6 nguyén. Do vay Viéc so sanh s&
duoc iy quyén cho thanh vién emplD, day la sé nguyén va no sé sir dung phuong thirc
so sanh mac dinh cua kiéu dir liéu nguyeén. Diéu nay twong duong voi viéc so sanh hai
) ‘nguyén. Luc nay chung ta co the thuc hién viéc so sanh hai d01 tuong Employee. Dé
thay duoc cach Sap xép, chling ta can thiét phai thém vao c4c s nhguyen vao trong mang
Employee, cac 50 nguyén nay duoc ldy mot cach ngau nhién. Dé tao mot gia tri ngau
nhién, chdng ta can thiét 1ap mot dbi tuong cua I6p Random, 16p nay sé& tra vé mot sd
gia Sé ngau nhién. Phuorng thire Next() duoC nap chéng, trong d6 mot phién ban cho
phep ching ta truyén vao mot s6 nguyén thé hién mot s6 ngau nhién lon nhat mong
muén. Trong trudong hop nay ching ta dwa vao sb 10 dé tao ra nhirng sé ngau nhién tur
0 dén 10:

Random r = new Random();

r.Next(10);

Vi du minh hoa sau tao ra mét mang cac s6 nguyén va mét mang Employee, sau d6 dua
vao nhiing s ngau nhién, roi in két qua. Sau d6 sap xép ca hai mang va in két qua cudi
cung.

Sip xép mang sé nguyén va mang Employee.
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namespace Programming_CSharp { using System; using System.Collections; // mét 16p
don gian dé luu trir trong mang public class Employee : IComparable { public
Employee(int emplD) { this.emplID = emplD;

}

public override string ToString() { return emplD.ToString(); } public int EmpID { get {
return emplD; } set { emplID = value; }

}

// So sanh duoc delegate cho Employee

/I Employee st dung phuong thic so sanh // mac dinh cua sb nguyén public int
CompareTo(Object o) { Employee r = (Employee) o; return
this.emplD.CompareTo(r.empID);

} private int emplD; } public class Tester { static void Main() {

ArrayList empArray = new ArrayList();

ArrayList intArray = new ArrayList();

Random r = new Random(); // dwa vao mang for(inti=0;i<5; i++) { empArray.Add(
new Employee(r.Next(10)+100)); intArray.Add( r.Next(10) ); } // in tat ca noi dung
for(int i = 0; i < intArray.Count; i++) { Console.Write("{0}",intArray[i]. ToString());

}

Console.WriteLine(*"\n");

/I in tit ca noi dung cia mang for(int i = 0; i < empArray.Count; i++) {
Console.Write("{0} ",empArray[i]. ToString());

}

Console.WriteLine("\n"); // sap xép va hién thi mang nguyén intArray.Sort(); for(int i =
0; i < intArray.Count; i++) { Console.Write("{0} ", intArray[i]. ToString());

}

Console.WriteLine(*\n");

I sap xép lai mang

Employee empArray.Sort();

// hién thi tat ca noi dung cia mang Employee for(int i = 0; i < empArray.Count; i++)
{ Console.Write("{0}", empArray[i].ToString());

} Console.WriteLine("\n");

105 103 107 104 102

33578

102 103 104 105 107

Két qua chi ra raing mang sé nguyen va mang Employee duoc tao ra vé6i nhitng sé ngau
nhién, va sau do ching dugc sap xép va duoc hién thi lai gia tri méi theo thir tu sau khi
sap Xép.
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Thuc thi IComparer

Khi ching ta goi phuong thirc Sort() trong ArrayList thi phuwong thirc mac dinh caa
IComparer dugc goi, N6 sit dung phuong phap QuickSort dé goi thuc thi IComparable
phuong thirc CompareTo() trong mdi thanh phan cua ArrayList.
Chuing ta c6 thé tu do tao mot thyc thi ciia IComparer riéng, diéu nay cho phép ta co thé
tly chon céch thuc hién viéc sip xép céc thanh phan trong mang. Trong vi du minh hoa
tiép sau day, ching ta s& thém trudng tha hai vao trong Employee 1a yearsOfSvc. Va
Employee c6 thé dugc sap xép theo hai loai 1a empID hoic 1a yearsOfSvc.
Dé thuc hién duoc diéu nay, chang ta can thiét phai tao lai su thyuc thi cia IComparer dé
truyen cho phuong thuc Sort() cua mang ArrayList. Lop IComparer EmployeeComparer
biét vé nhitng d6i  tuong Employee  va cling biét cach sip xép
ching. EmployeeComparercé  mot  thuoe tinh, WhichComparision cé
kiéu 1a Employee.EmployeeComparer.ComparisionType:

public Employee.EmployeeComparer.ComparisionType
WhichComparision

{

get { return whichComparision; } set { wichComparision = value; }

}

ComparisionType la kleu liét ké vai hai gia tri, emplD hay yearsOfSvc, hai gia tri nay
chi ra rang chling ta mudn sap xép theo ID hay s6 nam phuc vu:

public enum ComparisionType {

EmplD, Yrs

s

Truéc khi goi Sort(), chling ta s& tao thé hién cia EmployeeComparer va thiét 1ap gia tri
cho thudc tinh kiéu ComparisionType:

Employee.EmployeeComparer ¢ = Employee.GetComparer();

c.WhichComparision =
Employee.EmployeeComparer.ComparisionType.EmpID; empArray.Sort(c);

Khi ching ta goi Sort() thi ArrayList s& goi phuong thic Compare() trong
EmployeeComparer, dén lugt n6 sé& iy quyén viéc so sanh cho phuong thirc
Employee.CompareTo(),va truyén vao thudc tinh WhichComparision caa no:
Compare(object Ihs, object rhs) { Employee | = (Employee)

Ihs; Employee r = (Employee) rhs; return

I.CompareTo(r.WhichComparision); }

Déi twgng Employee phai thuc thi mot phién ban riéng cia CompareTo() dé thyuc hién
Viéc so sanh:

public int CompareTo(Employee rhs,
Employee.EmployeeComparer.ComparisionType which) { switch

(which) { case

Employee.EmployeeComparer.ComparisionType.EmplID: return
this.emplD.CompareTo( rhs.emplD); case
Employee.EmployeeComparer.ComparisionType.YTs: return
this.yearsOfSvc.CompareTo(rhs.yearsOfSvc); } return O; }

Sau day 1a vi du sau thé hién day du viéc thyc thi IComparer dé cho phép thuc hién sap
xép theo hai tiéu chuan khac nhau. Trong vi du ndy mang s6 nguyén dugc xéa di dé 1am
cho don gian hoa vi du.

Sip xép mang theo tiéu chuan ID va nim cong tac.



------------------ namespace  Programming_CSharp { using  System; using
System.Collections; //16p don gian dé luu trit trong mang public class Employee :
IComparable { public Employee(int empID) { this.empID = empID;

} public Employee(int emplD, int yearsOfSvc) { this.empID = emplID; this.yearsOfSvc
= yearsOfSvc; } public override string ToString() {

return "ID: "+emplID.ToString() + ". Years of Svc: "+

yearsOfSvc.ToString(); }

// phuong thirc tinh dé nhan dbi twong Comparer public static EmployeeComparer
GetComparer() { return new Employee.EmployeeComparer(); } public int
CompareTo(Object rhs) { Employee r = (Employee) rhs; return
this.emplD.CompareTo(r.emplD); }

/[ thuc thi dac biét duoc goi bai custom comparer

public int CompareTo(Employee rhs, Employee.EmployeeComparer.ComparisionType

which) { switch (which) { case
Employee.EmployeeComparer.ComparisionType.EmpID:

return this.emplD.CompareTo( rhs.empiD); case
Employee.EmployeeComparer.ComparisionType.YTs: return

this.yearsOfSvc.CompareTo( rhs.yearsOfSvc); } return O; } // 16p bén trong thuc thi
IComparer public class EmployeeComparer : IComparer { // dinh nghia kiéu liét ké
public enum ComparisionType {

EmpID, Yrs

}: /1 yéu cau nhiing d6i twong Employee tu so sanh vai nhau public int Compare( object
Ihs, object rhs)

{

Employee | = (Employee) |hs; Employee r = (Employee) rhs; return 1.CompareTo(r,
WhichComparision); }

public Employee.EmployeeComparer.ComparisionType
WhichComparision { get { return whichComparision; } set { whichComparision =
value; }

¥

private Employee.EmployeeComparer.ComparisionType whichComparision; }
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))); }

// hién thi tat ca noi dung cua mang Employee for(int i=0; i < empArray.Count; i++)

{ Console.Write("\n{0} ", empArray[i]. ToString());

¥

Console.WriteLine(*\n");

I sap xép va hién thi mang

Employee.EmployeeComparer ¢ = Employee.GetComparer();

c.WhichComparision =
Employee.EmployeeComparer.ComparisionType.EmpID; empArray.Sort(c);

/I hién thi noi dung caa mang for(int i=0; i < empArray.Count; i++) {
Console.Write("\n{0} ", empArray[i]. ToString());

}
Console.WriteLine("\n");
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c.WhichComparision =
Employee.EmployeeComparer.ComparisionType.Yrs; empArray.Sort(c); // hién thi noi
dung cua mang for(int i=0; i < empArray.Count; i++) { Console.Write("\n{0} ",
empArray[i]. ToString());

} Console.WriteLine("\n");

ID: 100. Years of Svc: 16

ID: 102. Years of Svc: 8

ID: 107. Years of Svc: 17

ID: 105. Years of Svc: 0

ID: 101. Years of Svc: 3

ID: 100. Years of Svc: 16

ID: 101. Years of Svc: 3

ID: 102. Years of Svc: 8

ID: 105. Years of Svc: 0

ID: 107. Years of Svc: 17

ID: 105. Years of Svc: 0

ID: 101. Years of Svc: 3

ID: 102. Years of Svc: 8

ID: 100. Years of Svc: 16

ID: 107. Years of Svc: 17

Khoi dau tién hién thi két qua tha tu vira nhap vao. Trong d6 gia tri ciia emplD, va
yearsOfSve duoc phét sinh ngiu nhién. Khéi tht hai hién thi két qua sau khi sip theo
emplD,va khéi cudi ciing thé hién két qua dugc xép theo nam phuc vu.

Hang doi (Queue) va ngin xép (Stack)
Hang dgi (Queue)

Hang doi la kiéu dir liéu tot dé quan ly nhitng ngudn tai nguyén gigi han. Vi dy, ching
ta muén goi théng diép dén maot tai nguyén ma chi xu Iy duoc duy nhat mot thong diép
mét lan. Khi d6 ching ta sé& thiét 1ap mot hang doi thong diép dé xir Iy cac thong diép
theo th tu dua vao.

Lép Queue thé hién kiéu dit liéu nhu trén, trong bang 9.4 sau liét ké nhirng phuong thirc
va thuoc tinh thanh vién.

Nhitng phurong thirc va thudc tinh cua Queue

Phuong thirc- thuoc

Muc dich tinh

Synchronized() Phuong thirc static tra vé mot Queue wrapper duocthread-safe.
Count Thudc tinh tra v& s6 thanh phan trong hang doi

IsReadOnly Thudc tinh xac dinh hang doi la chi doc

IsSynchronized Thudc tinh xac dinh hang doi dugc dong bo

Thuoc tinh tra vé dbi tuong c6 thé dugc sir dung dédong bo

SyncRoot

truy cap Queue.
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Clear() X0a tat ca cac thanh phan trong hang doi

Clone() Tao ra mot ban sao

Contains() Xac dinh xem mot thanh phan cé trong mang.

Sao chép nhitng thanh phan cia hang doi ¢én mangmaot chiéu

CopyTo()

da ton tai

Dequeue() X6a va tra vé thanh phan bat dau cua hang doi.
Enqueue() Thém mot thanh phan vao hang doi.

GetEnumerator() Tra vé mot enumerator cho hang doi.

Peek() Tra vé phan tir dau tién cua hang doi va khong xda no.
ToArray() Sao chép nhiing thanh phan qua mot mang mai

Chlng ta c6 thé thém nhiing thanh phan vao trong hang doi v6i phuong thirc Enqueue
va sau d6 1ay ching ra khoi hang doi vai Dequeue hay bang sir dung enumerator. Vi du
sau minh hoa viéc su dung hang doi.

Lam viéc vadi hang doi.

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); }

/I hién thi hang doi Console.Write("intQueue values:\t");

PrintValues( intQueue);

/I x6a thanh phan ra khoéi hang doi Console.WriteLine("\nDequeue\t{0}",
intQueue.Dequeue());

I/ hién thi hang doi Console.Write("intQueue values:\t");

PrintValues(intQueue);

/I x6a thanh phan khéi hang doi Console.WriteLine("\nDequeue\t{0}",
intQueue.Dequeue());

// hién thi hang doi Console.Write("intQueue values:\t");

PrintValues(intQueue); // Xem thanh phan dau tién trong hang doi.
Console.WriteLine("\nPeek \t{0}", intQueue.Peek());

/I hién thi hang doi Console.Write("intQueue values:\t"); PrintValues(intQueue); }
public static void PrintValues(IEnumerable myCollection) { IEnumerator
myEnumerator = myCollection.GetEnumerator();

while (myEnumerator.MoveNext()) Console.Write("{0} ", myEnumerator.Current);
Console.WriteLine();

Két qua: intQueue values: 05 10 15 20 Dequeue 0 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 duoc thay bang Queue, chung ta ciing c6 thé Enqueue nhitng
dbi trong do ta dinh nghia. Trong trong chuong trinh trén dau tién ta dua 5 sé nguyén
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vao trong hang doi theo tr ty 0 5 10 15 20. Sau khi dua vao ta 14y ra phan tir dau tién Ia
0 nén hang doi con lai 4 s6 12 5 10 15 20, 1an thi hai ta liy ra 5 va chi con 3 phan tir
trong mang 10 15 20. Cubi cung ta dung phuong thic Peek() 12 chi xem phan tir dau
hang doi chir khdng x6a chiing ra khoi hang doi nén két qua cudi cung hang doi van con
3561210 15 20. Mot diém luu v 12 16p Queue 12 mot 16p cé thé dém duoc enumerable
nén ta co thé truyén vao phuong thuc PrintValues véi kiéu tham sé khai bao
IEnumerable. Viéc chuyén dbi nay 1a ngam dinh. Trong phuong thirc PrintValues ta goi
phuong thirc GetEnumerator, nén nhé rang ddy 1a phuong thirc don cua tat ca nhitng 16p
IEnumerable. Két qua 1a mot dbi twong Enumerator duoc tra vé, do d6 chung ta co thé
sir dung chung dé liét ké tat ca nhitng ddi tuong co trong tap hop.

Ngin xép (stack)

Ngin xép 1a mot tap hop ma thir ty 13 vao trudc ra sau hay vao sao ra trudc (LIFO),
tuong nhu mét chong dia dugc Xep trong nha hang. Pia-o-trén Cung tae 1a-dia xep sat
thi duoc lay ra trudc do vdy dia nam duéi day tic 1a dia dua vao dau tién s& duoc lay ra
sau cung.

Hai phuong thirc chinh cho viéc thém va x6a tir stack 1a Push va Pop, ngoai ra ngin xép
cling dua ra phuong thirc Peek tirong tir nhu Peek trong hang doi. Bang 9.5 sau minh
hoa cac phuong thirc va thudc tinh cuaa 16p Stack.

Phuong thire va thugc tinh caa 16p Stack

Phuong thirc- thugc

Muc dich tinh

Synchronized() Phuong thuc static tra vé mot Stack wrapperduoc-thread-safe.
Count Thugc tinh tra vé s6 thanh phan trong ngan xep
IsReadOnly Thudc tinh xac dinh ngan xép la chi doc
IsSynchronized Thuoc tinh xac dinh ngan xép duoc dong bo
Thudc tinh tra vé dbi tuong c6 thé dugc sir dungdé dong bo

SyncRoot

truy-cap-Stack:

Clear() X0a tat ca cac thanh phan trong ngin xép
Clone() Tao ra mot ban sao

Contains() Xac dinh xem mot thanh phan c6 trong mang.
Sao chép nhitng thanh phan cia ngin xép dénmang mét chiéu
CopyTo()

da ton tai

Pop() X06a va tra vé phan tir dau Stack

Push() DBua mot d6i twong vao dau ngan Xep
GetEnumerator() Tra vé mot enumerator cho ngan xep.

Peek() Tra vé phan tir dau tién cia ngan xép va khongxoéa nd. ToArray()  Sao  chép
nhirng thanh phan qua mot mang mai

Ba 16p ArrayList, Queue, va Stack déu chtra phuong thic nap chong CopyTo() va
ToArray() de sao chép nhing thanh phan cua ching qua mot mang. Trong truong hop
Cua ngdn xép phuong thuc CopyTo() s& chép nhirng thanh phan cua ching dén mang
mét chiéu da hién hitu, va viét chong I&n noi dung cua mang bit dau tai chi muc ma ta
xé&c nhan. Phuong thuc ToArray() tra vé mot mang méi véi nhiing ndi dung cua nhing
thanh phan trong mang.

Str dung kiéu Stack.
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namespace Programming_CSharp

{ using System: using System.Collections; // 16p don gian dé luu trit public class Tester
{ static void Main() {

Stack intStack = new Stack(); // dwa vao ngin xép for (int i=0; i < 8; i++) {
intStack.Push(i*5); }

/I hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

/] x6a phan tir dau tién

Console.WriteLine("\nPop\t{0}", intStack.Pop());  //  hién  thi  stack
Console.Write("intStack values:\t");

PrintValues( intStack );

Il x6a tiép phan tir khac Console.WriteLine("\nPop\t{0}", intStack.Pop());

/ hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

I/ xem thanh phan dau tién stack Console.WriteLine("\nPeek \t{0}", intStack.Peek());
/I hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

I/ khai bao mang véi 12 phan tir Array targetArray = Array.Createlnstance(typeof(int),
12); for(int i=0; i <=8; i++) { targetArray.SetValue(100%*i, i); }

¥

I hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

/I x6a phan tir dau tién Console.WriteLine("\nPop\t{0}", intStack.Pop());

I hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

Il x6a tiép phan tir khac Console.WriteLine("\nPop\t{0}", intStack.Pop());

/I hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

// xem thanh phan dau tién stack Console.WriteLine("\nPeek \t{0}", intStack.Peek());
/I hién thi stack

Console.Write("intStack values:\t");

PrintValues( intStack );

I/ khai b4o mang véi 12 phan tir Array targetArray = Array.Createlnstance(typeof(int),
12); for(int i=0; i <=8; i++) { targetArray.SetValue(100*i, i); }

// hién thi gia tri cia mang

Console.WriteLine("\nTarget array: *);

PrintValues( targetArray );

I/ chép toan bo stack vao mang tai vi tri 6 intStack.CopyTo( targetArray, 6); // hién thi
gia tri cua mang sau copy Console.WriteLine("\nTarget array after copy:™);
PrintValues( targetArray );

// chép toan b stack vao mang mai

Object[] myArray = intStack. ToArray();
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// hién thi gia tri cia mang méi Console.WriteLine("\nThe new array: "); PrintValues(
myArray ); } public static void PrintValues(IEnumerable myCollection) { IEnumerator
myEnumerator = myCollection.GetEnumerator();

while (myEnumerator.MoveNext()) Console.Write("{0} ", myEnumerator.Current);
Console.WriteLine();

Két qua:

intStack values: 35302520151050

Pop 35 intStack values: 30 25 20 15 10 5 0 Pop 30 intStack values: 25 20 15 10 5 0 Peek
25 intStack values: 2520151050

Target array:

0 100 200 300 400 500 600 700 800 0 0 0 Target array after copy:

0100 200 300 4005002520151050

The new array:

2520151050

Két qua cho thay rang cac muc dugc dua vao trong ngin xep va duoc lay ra theo thir tu
LIFO. Trong vi du st dung 16p Array nhu 1a 16p co s6 cho tat ca cac 1op mang. Tao ra
mot mang véi 12 phan tir nguyén bang cach goi phuong thirc tinh Createlnstance().
Phuong thie nay 6 hai tham s6 mot la kiéu dit liéu trong trudong hop nay 1a sb nguyén
int va tham sé thir hai thé hién kich thuéc cua mang. Mang sau d6 dugc dua vao bang
phuxmg thirc SetValue() phuong thirc nay ciing 1ay hai tham s6 1a déi twong duoc thém
vao va vi tri duoc thém vao. Nhu két qua cho ta thiy phuong thirc CopyTo() da viét
chong Ién gla tri cua mang tu vi tri thir 6. Luu y rang phuong thirc ToArray() duoc thiét
ké dé tra vé mot mang d6i twong do vay mang myArray dugc khai bao tuong ung.
Object[] myArray = myintStack. ToArray();

6. Kiéu tir dién

Pé tim thay gi4 tri trong tir dién chiing ta hiy tudng twong rang ching ta muén giit mot
danh s&ch céc thu phu cua bang. Mot huéng tiép can 1a dat ching vao trong mot mang
theo thir tu anphabe nhu sau:

string[] stateCapitals = new string[50];

Mang stateCapital s& nam giir 50 tha phu bang. Mdi tha phi duoc truy cap nhu mot
khoang doi (offset) trong mang.

Dé truy cap thu phu cua bang Arkansas, chiing ta can phai biét bang Arkansas nim & vi
tri thir tu trong thir tu alphabe danh séch cac bang, nén ta c6 thé truy cap nhu sau:
string capital OfArkansas = stateCapitals[3];

Tuy nhién, that khdng thuan tién khi khi truy cap cac thu phu cua cac bang thong qua
Cau tric mang nhu vay. Gia s néu ching ta muén truy cap thu phia cia bang
Massachusett, khdng phai dé dang xac dinh rang tht tu ciia bang 1a thir 21 theo alphabe.
Mot c4ch thuan tién hon 13 luu trir tha phu theo tén cua bang. Mét tir dién cho phép
ching ta luu trir mot gia tri (trong truong hop nay la thu phu) va véi mot khéa truy cap
(1a tén cua bang). Kiéu dix lidu tir dién trong .NET Framework c6 thé két hop bét cir kleu
khoa nao nhu kiéu chudi, sé nguyén, ddi twong...véi bat ci kiéu gia tri nao (chudi, sb
nguyeén, kiéu dbi twong).
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Thudc tinh quan trong cua mot tir dién tdt 1a dé thém gié tri méi vao, va nhanh chéng
truy cap dén gia tri. Mot vai tir dién thi nhanh hon vé thoi gian thém mat gia tri méi vao,
mot sé khéc thi téi wu cho viéc truy cap. Mot trong minh hoa cho kiéu tir dién 1a kiéu dit
liéu hashtable hay con goi la bang bam.

Hashtables

Hashtable-1a-mot kiéu-tir dién-duoc-tdi-wu cho-viée truy-cap-duoc nhanh.- Mot sé-céc
phuong thtic chinh va céc thudc tinh cua kiéu dir liéu Hashtable duoc trinh bay trong
bang duai.

Phuong thirc va thugc tinh cia 16p Hashtable

Phuong thirc- thude
tinh
Phuong thuc static tra vé mot Hashtable wrapperduoc thread-
Synchronized() safe.

Muec-dich

Count Thudc tinh tra vé s6 thanh phan trong hashtable
IsReadOnly Thudc tinh xac dinh hashtable la chi doc
IsSynchronized Thudc tinh xac dinh hashtable dugc dong bo

Thuoc tinh tra vé dbi tuong c6 thé dugc sir dung dédong bo truy
SyncRoot cap Hastable.

Thudc tinh tra vé mot ICollection chira nhitng khoa trong

Keys hashtable.

Thudc tinh tra vé mot 1Collection chira nhirng giétri trong
Values hashtable.

Add() Thém mat thanh phan méi véi khoa va gia tri xacdinh.
Clear() Xo0a tat ca dbi twong trong hashtable.

Item() Chi myc cho hastable

Clone() Tao ra mét ban sao

Contains() Xac dinh xem mot thanh phan cé trong hashtable.
ContainsKey() Xac dinh-xem hashtable ¢6 chira mét khoa xéacdinh
Sao chép nhirng thanh phan cua hashtable dénmang mot chiéu

CopyTo()

da ton tai

GetEnumerator() Tra vé mot enumerator cho hashtable.
GetObjectData() Thuec thi 1Serializable va tra vé dit liéu can thiét déluu trir.

Thuec thi ISerializable va phat sinh su Kiéndeserialization khi

OnDeserialization

hoan thanh.

Remove() X6a mot thanh phan véi khoa xac dinh.

Trong mot Hashtable, mbi gié tri duoc luu tri trong mot ving. Mdi ving duoe danh sb
tuong tu nhu 1a ting offset trong mang. Do khoa c6 thé khong phai 1a s6 nguyén, nén
phai chuyén cac khda thanh cac khda s6 dé anh xa dén viing gia tri dugc danh so. Moi
khoa phai cung Cap phuong thire GetHashCode() dé nhan gia tri ma héa thanh sb cua
né. Chung ta nho rang moi thu trong C# déu duoc din xuat tir 16p object. Lop object
cung cip mot phuong thirc 40 14 GetHashCode(), cho phép céc 16p dan xuét tu do ké
thira hay viét lai. Viéc thyc thi thong thuong cua phuong thirc GetHashCode() ddi véi
chudi thi don gian bang cach cong cac gia tri Unicode cua ting ky tu lai roi sau do st
dung toan tir chia lay du dé nhan lai mot gia tri tir 0 dén s6 ving duoc phan cua hashtable.
Ta khong can phai viét lai phuong thuc nay véi kiéu chudi.
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Khi ching ta thém gia tri vao Hashtable thi Hashtable s& goi phwong thuc
GetHashCode() cho mdi gia tri ma ching ta cung cip. Phuong thirc nay tra vé mot s6
nguyén, xac dinh viing ma gia tri dugc luu trit trong hashtable.Di nhién 14 c6 thé nhiéu
gia tri nhan chung mot khoa tic 1a cing mot ving trong hashtable, diéu nay goi la sy
xung dot. C mot vai cach dé giai quyét su xung dot nay. Trong d6 cach chung nhét va
duoc hé tro boi CLR 1a cho mdi ving duy tri mot danh sach cé tha tu cac gia tri. Khi
chdng ta truy cap mét gia tri trong hashtable, ching ta cung cap mot khéa. Mot lan nira
Hashtable goi phuong thic GetHashCode() trén khoa va su dung gia tri tra vé dé tim
vung tuong (tng. Néu chi c6 mot gia tri thi né sé& tra vé, néu cé nhiéu hon hai gia tri thi
viéc tim kiém nhi phan s& dugc thuc hién trén nhitng noi dung cua vung d6. Bai vi ¢6
mot vai gia tri nén viéc tim kiém nay thuc hién thong thuong 1 rat nhanh.

Khoa trong Hashtable c6 thé 1a kiéu dix liéu nguyén thuy hay 1a cac thé hién cua céc kiéu
dit liéu do nguoi dung dinh nghia (cac 16p cho ngudi 1ap trinh tao ra). Nhiing ddi tugng
dugc su dung lam khéa trong hashtable phai thuc thi GetHashCode() va Equals(). Trong
hau hét truang hop, chiing ta co thé sir dung ké thira tir Object.

Giao dién IDictionary

Hashtable 12 mét tir dién vi nd thuc thi giao dién IDictionary. IDictionary cung cap mot
thuoc tinh public la Item. Thudc tinh Item truy cap mot gia tri théng qua mot khoa xac
dinh. Trong ngdn ngit C# thudc tinh Item dugc khai bao nhu sau:

object this[object key] { get; set;}

Thugc tinh Item dugc thuc thi trong ngon ngix C# véi toan tir chi muc ([]) Do vay chiing
ta ¢4 thé truy cap nhitng item trong bt ctr d6i tuong tir dién bang cl phap gidng nhu
truy cap mang.

Vi du sau minh hoa viéc thém mat item vao trong bang Hashtable va sau do truy cap lai
chdng théng qua thugc tinh Item. thugc tinh Item twong nhu nhu toan tir offset.
namespace Programming_CSharp

{ using System; using System.Collections; public class Tester { static void Main() {

/I tao va khoi tao hashtable Hashtable hashTable = new Hashtable();
hashTable.Add("00440123","Ngoc Thao"); hashTable.Add(*'00123001","My Tien");
hashTable.Add("00330124","Thanh Tung"); // truy cap qua thugc tinh ltem
Console.WriteLine("'myHashtable[\"00440123\"]: {0}", hashTable["00440123"]);

Vi du trén bat dau bang viéc tao mot bang Hashtable mai, sir dung cac gia tri mic dinh
cua dung luong, phuong thic tao md bam va phuong tirc so sanh. Tiép sau la viéc thém
3 b gia tri vao theo tha tu khoa/gia tri. Sau khi cac item da dugc thém vao chdng ta cé
thé 1ay gia tri thdng qua khoa voi cach thirc ding toan tir offset.

Tap khéa va tap gia tri

Cac kiéu tir cung cap thém hai thuoc tinh 12 thudc tinh Keys, va thugc tinh Values. Trong
d6 Keys truy cap ddi tuong ICollection vai tat ca nhitng khoa trong Hashtable, va Values
truy cap déi tuong I1Collection véi tat ca gia tri. Vi du minh hoa nhu sau.

Tap khoa va tap gia tri.
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namespace Progrmming_CSharp { using System; using System.Collections; public
class Tester { static void Main() {

/I tao va Kkhoi tao hashtable Hashtable hashTable = new Hashtable();
hashTable.Add("00440123","Ngoc Thao"); hashTable.Add(*'00123001","My Tien");
hashTable.Add("00330124","Thanh Tung");

// nhan tap khéa

ICollection keys = hashTable.Keys;

/I nhap tap gia tri 1Collection values = hashTable.Values; // xuat tap khoa foreach( string
s in keys) { Console.WriteLine("{0}", s);

} // xuit tap gi4 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 cua keys khong duge dam bao theo thir ty nhung chiung dam bao rang
cling Vi thir ti dua ra cia gi tri. Nhu chung ta thay trén khoa 00123001 tuong tng Voi
My Tien,...

Giao dién IDictionaryEnumerator

Nhitng ddi twong IDictionary ciing hd tro vong lip foreach bang viéc thuc thi phuong

thac GetEnumerator(), phuong thac nay tra  vé mot
IDictionaryEnumerator. IDictionaryEnumerator dugc st dung dé liét ké bat cu

dbi twong IDictionary nao. N6 cung cap thudc tinh dé truy cap ca khoa va gié tri cho

mdi thanh phan trong tir dién. Ta c6 vi du minh hoa nhu sau:

Str dung giao dié¢n IDictionaryEnumerator.

namespace Progrmming_CSharp { using System; using System.Collections; public

class Tester { static void Main() {

/I tao va Kkhoi 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 ); } public static void Print(Hashtable table) {

IDictionaryEnumerator ~ enumerator =  table.GetEnumerator();  while  (
enumerator.MoveNext() ) {

Console.WriteLine("\t{0}:\t{1}", enumerator.Key, enumerator.Value); }
Console.WriteLine();

¥
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---------------------------------------------------------------------------- Két qua: hashTableg
Count: 3

Keys and Values:

00123001: My Tien

00440123: Ngoc Thao

00330124: Thanh Tung

Viét chwong trinh tao mang c¢6 100 sé nguyén duong, cac s6 nguyén duong nay 1 boi
s6 cua 3

Bai tap nang cao:

Vlet chuong trinh tao ra 2 mang s nguyén la A va B, c6 100 phan tir, mdi phan trlal

s6 nguyén duong ¢6 1 chit s6, tién hanh cong 2 mang A va B nhu cach cong sé nguyén
thong thuong.

Nhitng trong tdm can chu y trong bai:
- Hiéu cac kién thuc vé mang va danh sach mang;
- Hiéu cac kién thirc vé bo chi muc va tap hop.
- Biét cac kién thuc vé bo tir dién dyng san trong C#.
- Giai quyét duoc mot sb bai tap trén mang, chi muc va tap hop;
- Nghiém tdc, ti mi trong hoc ly thuyét va lam bai tap
Yéu cau vé danh gia két qua hoc tap:
Noi dung:
+ V¢ kién thirc:
- Hiéu cac kién thirc vé mang va danh sach mang;
- Hiéu cac kién thire vé bo chi muc va tap hop.
- Biét cac kién thuc vé bo tir dién dyng san trong C#.
+ Vé ky nang: Giai quyét duoc mot sé bai tap trén mang, chi muc va tap hop.
+ Nang luc tu cha va trach nhiém: Ti mi, can than, chinh xac, ngin nap trong cong viéc.
Phwong phap:
+ V¢ kién thirc: Pugc danh gia bang hinh thirc kiém tra viét, tric nghiém, van dap
+ V& k¥ ning: Giai quyét duoc mot sé bai tap trén mang, chi muc va tap hop.
+ Nang luc ty cha va trach nhiém: Ti mi, can than, chinh x4c, ngin nap trong cong viéc.
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BAI 7: XU LY CHUOI
Ma bai: Mb 11 - 09

Giéi thiéu:
Chudi 14 thanh phan khong thé thiéu trong dir liéu, viéc xtr Iy chudi rat kho khin, ching
ta cAn nim rd cac ham lién quan dé van dung vao bai toan
Muc tiéu:
+ Hiéu duoc dic tinh cac 16p dung séin string trong C#;
+ Sur dung thao cac 16p c6 sin dé lam cac bai tap;
+ Nghiém tac, ti mi trong hoc ly thuyét va 1am bai tap.
No6i dung chinh:

1. Lép doi twong string

Ngon ngir C# hd tro kha day di cac chirc ning cua kiéu chudi ma ching ta cé thé thay
duoc & cac ngdn ngir lap trinh cap cao khac. Piéu quan trong hon 13 ngon ngit C# xem
nhitng chudi nhu 13 nhitng d6i twong va duoc dong gbi tat ca cac thao tac, sap xép, va
cac phuong thirc tim kiém thudng duoc 4p dung cho chudi ky tu.

Nhitng thao tac chudi phuc tap va so khép mau dugc hd tro boi viéc sir dung cac biéu
thirc quy tac (regular expression). Ngon ngir C# két hop sitc manh va sy phuc tap caa
cl phap biéu thtc quy tic, (thong thudng chi dugc tim thiy trong cac ngén ngi thao tac
chudi nhu Awk, Perl), véi mot thiét ké huéng dbi tuong day du.

Trong chwong 10 nay ching ta s& hoc cach 1am viéc véi kiéu dir liéu string cia ngon
ngit C#, kiéu string nay chinh 1a mot alias cua 16p System.String ciia .NET Framework.
Chung ta ciing sé& thdy dugc cach rdt trich ra chudi con, thao tac va ndi cac chudi, xay
dung mot chudi méi voi 16p StringBuilder. Thém vao do, chiing ta s& duoc hoc cach str
dung 16p Regex dé so khap cac chudi dua trén biéu thuc quy tac phic tap.

C# xem nhitng chudi nhu 1a nhiing kiéu dit liéu co ban tac 1a cac 16p nay rat linh hoat,
manh mg&, va nhat 1a d& st dung. Mbi ddi twong chudi 1a mot dy cb dinh cac ky tu
Unicode. N6i cach khéc, cac phuong thirc dugce dung dé lam thay doi mot chudi thuc sy
tra vé mot ban sao di thay d6i, chudi nguyén thiy khong thay dbi. Khi ching ta khai
bao mot chudi C# bang cach dung tir khoa string, 13 chiing ta d3 khai bao mot ddi twong
cua I6p System.String, day 1a mot trong nhirng kiéu dir liéu duoc xay dung sin duoc
cung cap bai thu vién 16p .NET (NET Framework Class Library). Do d6 mét kiéu di
licu chudi C# la kiéu dix liéu System.String, va trong sudt chuong nay dung hai tén hoan
dbi 1an nhau.

Khai bao cua l6p System.String nhu sau:

public sealed class String : IComparable, 1Cloneble,

IConvertible

Khai béo nay cho thay 16p String da duoc dong dau 1a khdng cho phép ké thira, do d6
ching ta khong thé dan xuat tir I6p nay duoc. Lép nay ciing thyc thi ba giao dién hé
théng 1a 1Comparable, ICloneable, va IConvertible — giao dién nay cho phép 16p
System.String chuyén d6i véi nhitng 16p khac trong hé thong .NET.

Nhu chiing ta 3 xem trong chuong 9, giao dién IComparable duoc thuc thi bai céc kiéu
dit liéu da duoc sap xép. Vi du nhu chudi thi theo cach sip xép Alphabe. Bt ctr chudi
nao dua ra ciing c6 thé duoc so sanh véi chudi khac dé chi ra rang chudi nao cé thu tu
trudc. Nhitng I6p 1Comparable thuc thi phuong thiee CompareTo().

Nhitng ddi twong ICloneable c6 thé tao ra nhitng thé hién khéac véi ciing 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

116



cua chudi mai bang vai chudi ban dau. Nhitng 16p ICloneable thuc thi phwong thic
Clone().

Nhitng 16p IConvertible cung cap phuong thire dé d& dang chuyén doi qua céc kiéu dir
liéu co ban khac nhu 1a Tolnt32(), ToDouble(), ToDecimal(),...

1.1. Tao mét chudi

Cach pho bién nhit dé tao ra mot chudi 1a gan cho mét chudi trich dan tic 1a chudi nam
trong dau ngoac kép, kiéu chudi nay ciing duoc biét nhu 1a mot chudi hang, khai béo
nhu sau:

string newString = "Day la chuoi hang";

Nhitng chudi trich din c6 thé duoc thém céc ky tu escape, nhu 13 “\n” hay “\t”, ky tur
nay bat dau véi dau chéo nguge (“\”), cac ky tu ndy dugce dung dé chi ra rang tai vi tri
d6 xudng dong hay tab duoc xuat hién. Béi vi dau gach chéo nguoc ndy ciing dugc ding
trong vai c phap dong Iénh, nhu 1a dia chi URLSs hay duong dan thu muc, do do trong
chudi trich din déu chéo ngugc nay phai dugc dit trudc dau chéo nguoc khac, tuc 1a
dung hai diu chéo nguoc trong truong hop nay.

Chudi ciing ¢ thé dugc tao bang cach sir dung chudi ¢é dinh hay nguyén van (verbatim),
tac 1a cac ky tu trong chudi dugc gitr nguyén khong thay doi. Chudi nay dugc bat dau
Vé6i biéu twong @. Biéu twong nay bao vai ham khoi dyng cua 16p String rang chudi
theo sau 14 nguyén vian, tham chi n6 chira nhiéu dong hoac bao gom nhitng ky tu escape.
Trong chudi nguyén vin, ky tu chéo nguoc va nhitng Ky tu sau né don gian la nhitng ky
tu duoc thém vao chudi. Do vay, ta c6 2 dinh nghia chudi sau 1a twong duong véi nhau:
string literall = "\\\MyDocs\\CSharp\\ProgrammingC#.cs"; string verbatiml =
@"\\MyDocs\CSharp\ProgrammingC#.cs";

Trong chudi tht nhat, 1a mot chudi binh thuong dwogc sir dung, do d6 dau ky tu chéo la
Ky tu escape, nén nd phai dugc dat trudc mot Ky tu chéo nguoc thir hai. Trong khai bao
tha hai chudi nguyén vin duoc st dung, nén khdng can phai thém ky tu chéo nguoc.
M6t vi dy thir hai minh hoa viéc dung chudi nguyén van:

string literal2 = "Dong mot \n dong hai";

string verbatim2 = @"Dong mot dong hai";

N6i chung ta ta c6 thé str dung qua lai gitra hai cach dinh nghia trén. Viéc lya chon phu
thuoc vao su thuan tién trong ting truong hop hay phong cach riéng ctia mdi nguoi.

1.2. Tao mot chudi dung phwong thirc ToString

Mot cach rat pho bién khac dé tao mot chudi 12 goi phwong thire ToString() cia mot doi
tuong va gan két qua dén maot bién chudi. Tat ca cac kiéu dir liéu co ban phu quyét
phuong thuc nay rat don gian 1a chuyén doi gia tri (thong thuong la gia tri s0) dén mot
chudi thé hién cua gid tri. Trong vi du theo sau, phuong thirc ToString() cua kiéu dit liéu
int duoc goi dé luu trix gid tri cua nd trong mot chudi:

int myInt = "9"; string intString = myInt. ToString();

Phuong thirc mylnt. ToString() tra vé mot d6i twong String va dbi trgng nay dwoc gan
cho intString.

Lép String caa .NET cung cap rat nhiéu bo khai dung hd tro rat nhiéu ky thuat khac
nhau dé gan nhiing gia tri chudi dén kiéu di liéu chudi. Mot vai bo khai dung co thé
cho phép ching ta tao mét chudi bang céch truyén vao mot mang Ky tu hoic mot con
tro ky tw. Truyén mot mang chudi nhu 1a tham sé dén bo khai dung cua String 14 tao ra
mét thé hién CLR- compliant (mét thé hién dang theo yéu cau cua CLR). Con viéc
truyén mot con tré chudi nhu mot tham sé cua bo khai dung String 12 viéc tao mot thé
hién khong an toan (unsafe).
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1.3. Thao tac trén chudi

Lép string cung cap rat nhiéu sb luong cac phuong thie dé so sanh, tim kiém va thao
tac trén chudi, cac phuong thic nay dugc trinh bay trong bang 10.1:
Phuong thirc va thugc tinh caa 16p String

System.String

Phuong thurc/

Truong Y nghia
Empty Trudng public static thé hién mot chudi rdng.
Compare() Phuong thtrc public static dé so sanh hai chudi.

Phuong thic public static dé so sanh hai chudi khdngquan tam
CompareOrdinal() dén thir ty.

Phuong thic public static dé tao chudi méi tir mot haynhiéu
Concat()-chudi-

Phuong thuc public|static tao ra mot chudi méi bangsao tir chudi
Copy() khac.

Phuong thuc public static Kiém tra xem hai chudi cocling gia tri
Equal() hay khong.

Phuong thirc public static dinh dang mot chudi dungky tu Iénh
Format() dinh dang xac dinh.

Phuong thirc public static tra vé tham chiéu dén thehién cua
Intern() chudi.

Isinterned() Phuong thirc public static tra vé tham chiéu cua chudi
Phuong thuc public static két noi cac chudi xac dinhgitta moi

Join()

thanh phan cua mang chudi.

Chars() tndexer-ctia chud.

Length() Chiéu dai caa chudi.

Clone() Tra vé chudi.

CompareTo() So sanh-hai chudi.

CopyTo() Sao chép mot sb cac ky tu xac dinh dén mot mang kyty Unicode.
EndsWidth() Chi ra vi tri ctia chudi xac dinh phii hop véi chudi duara.
Insert() Tra vé chudi méi da dugc chén mot chudi xac dinh.

Chi ra vi tri xuét hién cudi cing ciia mot chudi xacdinh trong
LastindexOf()-chudi

Canh 18 phai nhitng ky tu trong chudi, chén vao béntrai khoang
PadLeft() trang hay cac ky tu xac dinh.

Canh 18 trai nhitng ky tu trong chudi, chén vao bénphai khoang

PadRight()
trang hay cac ky tu xac dinh. :
Remove() Xoa di mot so ky tu xac dinh.

Tra vé chudi duoc phan dinh bai nhitng ky tu xac dinhtrong
Split()-chudi:

StartWidth() Xem chudi c6 bat dau bang mot sé ky tu xac dinh haykhéng.
SubString() Ly mét chudi con.

ToCharArray() Sao chép nhitng ky tu tir mot chudi dén mang ky tu.
ToLower() Tra vé ban sao cua chudi ¢ kiéu chit thuang.
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ToUpper() Tra vé ban sao cua chudi ¢ kiéu chit hoa.
Xoba bo tat ca sy xuat hién cua tap hop ky tu xac dinhtir vi tri dau

Trim()

tién dén vi tri cudi cing trong chudi.

TrimEnd() Xéa nhu nhung & Vi tri cudi.
TrimStart() X6a nhu Trim nhung & vj tri dau.

Trong vi du sau ddy chung ta minh hoa viéc sir dung mot s6 cac phuong thuc cua chudi
nhu Compare(), Concat() (va dung toan tir +), Copy() (va dung toan tir =), Insert(),
EndsWith(), va chi muc IndexOf.

Lam viéc véi chudi.

namespace Programming_CSharp { using System; public class StringTester { static void
Main() { // khoi tao mot sé chudi dé thao tac string s1 = "abed"; string s2 = "ABCD";
string s3 = @"Trung Tam Dao Tao CNTT Thanh pho Ho Chi Minh

Viet Nam"; int result;

/1 So sanh hai chudi v&i nhau c6 phan biét chir thuong va

chir hoa result = string.Compare( s1 ,s2);

Console.WriteLine("So sanh hai chuoi S1: {0} va S2: {1} ket qua: {2} \n", s1 ,s2
result);

/] Str dung tiép phuong thirc Compare() nhung truong hop nay khdng biét // chix thuong
hay chit hoa

/I Tham s6 thir ba Ia true s& bo qua kiém tra ky tu thuong-

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); / phuong thirc
ndi cac chudi string s4 = string.Concat(s1, s2);

Console.WriteLine("Chuoi S4 noi tu chuoi S1 va S2: {0}", s4); // st dung nap chong
toan tur + string s5 = s1 + s2;

Console.WriteLine("Chuoi S5 duoc noi tu chuoi S1 va S2:

{0}", s5);

// Str dung phuong thic copy chudi string

s6 = string.Copy(s5); Console.WriteLine("'S6 duoc sao chep tu S5: {0}", s6); // Str dung
nap chéng toén tir = string s7 = $6; Console. WriteLine(“S7 = S6: {0}”, s7);

/] Str dung ba cach so sanh hai chudi

/I Cach 1 str dung mot chudi dé so sanh véi chudi con lai
Console.WriteLine(""S6.Equals(S7) ?: {0}", s6.Equals(s7));

/] Céach 2 diing ham cua I6p string so sanh hai chudi

Console.WriteLine("Equals(S6, s7) ? {0}",
string.Equals(s6, s7)); // Cach 3 dung toan tir so sanh

Console.WriteLine(""S6 == S7 ?: {0}", s6 == s7);

/1 Str dung hai thuoc tinh hay dung 1a chi muc va chiéu dai

ctia 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]

); /1 Kiém tra xem mot chudi c6 két thic véi mot nhom ky

Il tu xac dinh hay khong

Console.WriteLine("S3: {0}\n ket thuc voi chu CNTT ?:
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{1}\n", s3, s3.EndsWith("CNTT"));

Console.WriteLine(*"S3: {0}\n ket thuc voi chu Nam ? :

{1}\n", s3, s3.EndsWith("Nam"));

/I Tra vé chi muc ctia mot chudi con

Console.WriteLine("\nTim vi tri xuat hien dau tien cua chu CNTT ");

Console.WriteLine(*'trong chuoi S3 la {0}\n)";

$3.IndexOf("CNTT")); // Chén tir nhan lyc vao truéc CNTT trong chudi S3 string s8 =
s3.Insert(18, "nhan luc"); Console.WriteLine(" S8 : {0}\n", s8);

/I Ngoai ra ta c6 thé két hop 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

S1:abcd, S2: ABCD, ketqua: 0

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 == S7 ?: True
Chuoi S7 co chieu dai la : 8

Ky tu thu 3 cua chuoi S7la: 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 la 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 chiing ta di xem doan chuwong trinh minh hoa trén, chuong trinh bit dau véi ba khai
bao chudi:

string s1 = "abcd"; string s2 = "ABCD";

string s3 = @"Trung Tam Dao Tao CNTT Thanh pho Ho Chi Minh

Viet Nam";

Hai chudi dau s1 va s2 duoc khai bao chudi ky tu binh thudng, con chudi thir ba dugc
khai bdo 1a chudi nguyén vin (verbatim string) bang céch sir dung ky hiéu @ trudc
chudi. Chuong trinh bat dau bang viéc so sanh hai chudi s1 va s2. Phuong thuc
Compare() 1a phuong thirc tinh cia 16p string, va phwong thirc nay da duoc nap chong.
Phién ban dau tién cua phuong thic nap chong nay 1a lay hai chudi va so sanh ching
véi nhau:

/1 So sanh hai chudi véi nhau c6 phan biét chir thuong va

chir hoa result = string.Compare( s1 ,s2);

Console.WriteLine(*"So sanh hai chuoi s1: {0} va s2: {1} ket qua: {2} \n", s1 ,s2 ,result);
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O day viéc so sanh cd phan biét chir thuong va chit hoa, phuong thic tra vé cac gia tri
khac nhau phu thudc vao két qua so sanh:

Mot s6 am néu chudi dau tién nhé hon chudi tha hai

Gia tri 0 néu hai chudi bang nhau

Mot s6 duong néu chudi thir nhét 16n hon chudi thir hai.

Trong trudng hop so sanh trén thi dua ra két qua 1a chudi s1 nhé hon chudi s2. Trong
Unicode ciing nhu ASCII thi thir ty cua Ky tu thwong nho hon thar tu cua ky tu hoa:

So sanh hai chuoi S1: abcd va S2: ABCD ket qua: -1

Cach so sanh thtr hai dung phién ban nap chong Compare() lay ba tham sé. Tham sé
Boolean quyét dinh bo qua hay khdng bo qua viéc so sanh phan biét chit thuong va chir
hoa. Tham sb nay c6 thé bo qua. Néu gia tri cia tham s6 1a true thi viéc so sanh s& bo
qua su phan biét chir thuong va chit hoa. Viéc so sanh sau s& khong quan tam dén kiéu
loai chir:

/I Tham s thi ba 12 true s& bo qua kiém tra ky tu thuong — 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);

LGc nay thi viéc so sanh hoan toan giéng nhau va két qua tra vé la gia tri O:

Khong phan biet chu thuong va hoa

Sl1:abcd, S2: ABCD, ketqua: 0

Vi du minh hoa trén tiép tuc véi viéc ndi cac chudi lai véi nhau. O day sir dung hai cach
dé néi lién hai chudi. Chlng ta c6 thé str dung phuong thirc Concat() ddy 1a phuong thic
public static caa string:

string s4 = string.Concat(s1, s2);

Hay cach khac don gian hon 13 viéc sir dung toan tir néi hai chudi (+):

string s5 = s1 + s2;

Trong ca hai truong hop thi két qua ndi hai chudi hoan toan thanh cong va nhu sau:
Chuoi S4 noi tu chuoi S1 va S2: abcdABCD

Chuoi S5 duoc noi tu chuoi S1 + S2: abcdABCD

Tuong ty nhu vay, Viéc tao mot chudi méi c6 thé duoc thiét 1ap bang hai cach. Pau tién
la ching ta c6 thé st dung phuong thirc static Copy() nhu sau:

string s6 = string.Copy(s5);

Hoac thuan tién hon ching ta ¢ thé sir dung phuong thiic nap chdng toén tir (=) théng
qua viéc sao chép ngam dinh:

string s7 = s6;

Két qua cuia hai cach tao trén déu hoan toan nhu nhau:

S6 duoc sao chep tu S5: abcdABCD S7 = S6: abcdABCD

Lép String caa .NET cung cap ba cach dé kiém tra bang nhau giira hai chudi. Pau tién
la chling ta c6 thé st dung phuong thirc nap chong Equals() dé kiém tra truc tiép rang
S6 ¢c6 bang S7 hay khong:

Console.WriteLine("S6.Equals(S7) ?: {0}", S6.Equals(S7));

K3 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 phép cudi cing 1a sir dung nap chong toén tir so sanh (=) cua String:
Console.WriteLine("S6 == S7 ?: {0}", s6 == s7);

Trong ca ba truong 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 ?:
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True

Viéc so sanh bang nhau gitra hai chudi 1a viéc rat tu nhién va thuong duoc sir dung. Tuy
nhién, trong mét sé ngén ngit, nhu VB.NET, khéng hd tro nap chdng toan tir. Do d6 dé
chac chan ching ta nén sir dung phuong thic Equals() la tt nhat.

Céac doan chuong trinh tiép theo cua vi du 10.1 sir dung toén tir chi muc ([]) dé tim ra
ky tu x4c dinh trong mét chudi. Va dung thudc tinh Length dé lay vé chiéu dai cua toan
bé 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 cuachuoi S7la: c

Phuong thiric EndsWith() hoi xem mét chudi ¢6 chira mot chudi con & vi tri cudi cing
hay khéng. Do vay, ching ta c6 thé hoi rang chudi S3 c6 két thic bang chudi “CNTT”
hay chudi “Nam”:

/1 Kiém tra xem maot chudi c6 két thic véi mot nhém ky tu xac dinh hay khéng
Console.WriteLine("S3: {O}\n ket thuc voi chu CNTT ?:

{1}\n", s3, s3.EndsWith("CNTT"));

Console.WriteLine("S3: {0}\n ket thuc voi chu Nam ? :

{1}H\n", s3, s3.EndsWith("Nam"));

Két qua tra vé 1a 1an kiém tra dau tién la sai do chudi S3 khéng két thuc chir “CNTT”,
va lan kiém tra tht hai 1 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 thic IndexOf() chi ra vi tri cia mot con bén trong mot chudi (néu co). Va
phuong thac Insert() chén mot chudi con méi vao mot ban sao chép ciia chudi ban dau.
Doan 1énh tiép theo cua vi du minh hoa thuc hién viéc xac dinh vi tri xuat hién dau tién
ctia 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 12 18:

Tim vi tri xuat hien dau tien cua chu CNTT trong chuoi S3 la 18

Chung ta cd thé chén vao chudi tir “nhan luc” va theo sau chudi nay 1a mot khoang trang
vao trong chudi ban dau. Khi thyuc hién thi phwong thuc tra vé ban sao ctua chudi di duoc
chén vao chudi con méi va dugc gan lai vao chudi S8:

string s8 = s3.Insert(18, "nhan luc "); Console.WriteLine(*" S8 : {0}\n", s8);

Két qua dua ra 1a:

S8 : Trung Tam Dao Tao nhan luc CNTT Thanh pho Ho Chi Minh Viet Nam

Cubi cling, ching ta cd thé két hgp maot 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 cung cling twong ty nhu cach chén bén trén:

S9: Trung Tam Dao Tao nhan luc CNTT Thanh pho Ho Chi Minh Viet Nam

1.4. Tim mét chudi con
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Trong kiéu dix liéu String c6 cung cip phuong thire Substring() dé trich mot chudi con
tir chudi ban dau. Ca hai phién ban déu ding mét chi muc dé xac dinh vi tri bat dau trich
ra. Va mot trong hai phién ban dung chi muc thir hai 1am vi tri két thic caa chudi. Trong
vi du sau minh hoa viéc sir dung phuong thic Substring() ctia chudi.

Str dung phuong thic Substring().

namespace Programming_CSharp { using System; using System.Text; public class
StringTester { static void Main() { / Khai bao cac Chu01 dé st dung string s1 = "Mot
hai ba bon"; int ix; // lay chi s6 cua khoang tring cudi clng ix = s1.LastIndexOf(" ") 1
lay tir cudi cling string s2 = s1.Substring( ix+1); // thiét lap lai chudi s tir vi tri 0 den Vi
tri ix // do d6 sl co gia tri m&i la mot hai ba s1 = s1.Substring(0, ix); // tim chi s6 cua
khoang trang cudi cung (sau hai) ix = s1.LastindexOf(" "); // thiét 1ap s3 la chudi con
bat dau tir vi tri ix

// do @6 s3 ="bha"

string s3 = s1.Substring(ix+1); // thiét Iap lai s1 bt dau tir vi tri 0 dén cudi vi tri ix // s1
= "mot hai" s1 = s1.Substring(0, ix); // ix chi dén khoang trang gita "mot" va "hai" ix =
s1.LastIndexOf(" ); // tao ra s4 1a chudi con bat dau tir sau vi tri ix, do // vay c0 gia tri
la "hai" string s4 = s1.Substring( ix+1); // thiét I1ap lai gia tri cua s1 s1 = s1.Substring(0,
ix); // 1ay chi s cua khoang trang cudi cung, lc ndy ix 1a -1 ix = s1.LastIndexOf(" ");
/] tao ra chudi s5 bat dau tir chi s6 khoang trang, nhung

khong c6 khoang // trang 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
- {1H\n", s4, s5); Console.WriteLine("s1: {0}\n", s1);

}/ end Main

}/ end class

}/ end namespace

Vi du minh hoa trén khong phai la giai phap t6t dé giai quyét van deé trich l1ay céac ky tu
trong mot chudi. Nhung né 1a cach gan dung tét nhat va minh hoa hitu dung cho k§ thuat
nay.

1.5. Chia chubi

Mot giai phap giai quyét hiéu qua hon dé minh hoa cho vi du 10.2 1a c6 thé sir dung
phuong thuc Split() cua lép string. Chirc ning chinh 13 phan tich mot chudi ra thanh cac
chudi con.

Pé su dung Split(), ching ta truyén vao mot mang cac ky tu phan céch, cac ky tu nay
dugc dung dé chia céc tir trong chudi. Va phuong thic sé tra vé mot mang nhitng chudi
con.

Str dung phuong thirc Split().

namespace Programming_CSharp { using System; using System.Text;

public class StringTester { static void Main() { // tao cac chudi dé Iam viéc string s1 =
"Mot, hai, ba Trung Tam Dao Tao CNTT"; // tao ra hing ky tu khoang tring va dau
phiy const char Space = * *; const char Comma = “,”; // tao ra mang phan cach char[]
delimiters = new char[] {
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Space, Comma }; string output = " "; int ctr = 1; // thuc hién viéc chia mot chudi dung
vong lap // dua két qua vao mang cac chudi foreach ( string subString in
s1.Split(delimiters) ) { output += ctr++; output +=": ";

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

10: CNTT

Poan chuong trinh bat dau bang 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 dau phay duoc dung lam cac ky tu phan cach. Sau d6 phuong
thize Split() duoc goi trong chudi ndy, va truyén két qua vao mdi vong lap:

foreach ( string subString in s1.Split(delimiters) )

Chudi output chtra cac chudi két qua dugc khai tao 1a chudi rong. O day chung ta tao ra
chudi output bang bén budc. Pau tién 1a ndi gia tri ciia bién dém ctr, tiép theo Ia thém
dau hai cham, roi dua chudi duoc chia ra tir chudi ban dau, va cudi cung 1a thém ky tu
qua dong moi.

Va bén budc trén cir duogc lip dén khi nao chudi khéng con chia ra duoc.

C6 mot van dé can ndi 1a kiéu dit liéu string khong duoc thiét ké cho viéc thém vao mot
chudi dinh dang sin dé tao ra mot chudi méi trong mdi vong lip trén, nén ching ta mai
phai thém vao ting Ky tu nhu vay. Mot 16p StringBuilder dugc tao ra dé phuc vu cho
nhu cau thao tac chudi tt hon.

1.6. Thao tac trén chudi dung StringBuilder

Lép StringBuilder dwoc sir dung dé tao ra va bo sung cac chudi. Hay c6 thé néi l6p nay
chinh 1a phan déng géi cia mot bo khai dung cho mot String. Mot sé thanh vién quan
trong StringBuilder duoc tom tit trong bang 10.2 nhu sau:

Phuong thic cua I6p StringBuilder

System.StringBuilder

Phuong thtc Y nghia

Capacity() Truy cap hay gan mot s ky tu ma StringBuilder nim gii.
Chars() Chi muc.

Length() Thiét lap hay truy cap chiéu dai cua chudi

MaxCapacity() Truy cap dung lugng lon nhét cua StringBuilder
Append() N&i mot kiéu ddi twong vao cudi cua StringBuilder

Thay thé dinh dang xac dinh bang gié tri duoc dinh dangcua
AppendFormat() mot dbi tuong.

DPam bao rang StringBuilder hién thoi c6 kha ning téi
EnsureCapacity()
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thiéulén nhu mot gid tri xac dinh.

Insert() Chén mét ddi trgng vao mot vi tri xac dinh

Thay thé tat ca thé hién cia mot ky tu xac dinh véi nhitngky

Replace() tu mai.

Khéng giong nhu String, StringBuilder thi dé thay d6i. Khi chdng ta bo sung mot ddi
tuong StringBuilder thi chung ta dd 1am thay ddi trén gié tri that cua chudi, chtr khong
phai trén ban sao. Vi du minh hoa sau thay thé déi tugng String bang mot déi twong
StringBuilder.

Str dung chudi StringBuilder.

namespace Programming_CSharp { using System; using System.Text; public class
StringTester { static void Main() { // khai tao chudi dé s dung string s1 = "Mot, hai, ba
Trung Tam Dao Tao CNTT"; // tao ra hang ky tu khoang trang va dau phay const char
Space = * “; const char Comma = *,”; // tao ra mang phan cach char[] delimiters = new
char[]

{

Space, Comma

}: /I st dung StringBuilder dé tao chudi output StringBuilder output = new
StringBuilder(); int ctr = 1; // chia chudi va ding vong lap dé dua két qua vao // mang
cac chudi foreach ( string subString in s1.Split(delimiters) ) { // AppendFormat ndi mot
chudi duoc dinh dang output.AppendFormat("{0}: {1}\n", ctr++, subString); }// end
foreach Console.WriteLine( output );

Chung ta chi thay phan cubi cia doan chuong trinh. R4 rang viéc sir dung StringBuilder
thuan tién hon 1a viéc sir dung cac toan tir bo sung trong chudi. O day chling ta sir dung
phuong thic AppendFormat() cua StringBuilder dé ndi thém mot chudi duoc dinh dang
dé tao ra mot chudi mai. Pidu nay qué dé dang va kha 1a hiéu qua. Két qua chuong trinh
thuc hién cling tugng tu nhu vi du minh hoa dung String:

1: Mot

2:
3: hai 4:
5: ba

6: Trung
7: Tam

8: Dao

9: Tao

10: CNTT

2. Céc biéu thirc quy tic

Két qua cua viéc 4p dung mot biéu thuc qui tic dén mot chudi 1a tra vé mot chudi con
hoac 12 tra vé mot chudi mai c6 thé duoc b6 sung tir mot vai phan cia chudi nguyén
thiy ban dau. Ching ta nén nhé rang string la khong thé thay d6i duoc va do do6 ciing
khong thé thay do6i boi biéu thirc qui tac.

Bang céach &p dung chinh xéac biéu thuc qui tic cho chudi sau: Mot, hai, ba, Trung Tam
Dao Tao CNTT
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ching ta co thé tra vé bat ca hay tat ca danh sach cac chudi con (Mot, hai,...) va c6 thé
tao ra cac phién ban chudi dugc bd sung cua nhitng chudi con (nhu : TrUng TAM,...).
Biéu thirc qui tic nay duoc quyét dinh bai ci phap céac ky tu qui tic caa chinh ban than
nd. Mot biéu thirc qui tic bao gom hai kiéu ky tu:

Ky tu binh thuong (literal): nhitng ky tu ndy ma ching ta st dung dé so khép véi chudi
Ky tu dich.

Metacharacter: 1 cac biéu twong dic biét, c6 hanh dong nhu 14 cac 1énh trong b phan
tich (parser) cua biéu thic.

B6 phan tich 1a mot co ché co trach nhiém hiéu duoc cac biéu thic qui tic. Vi du néu
nhu chiing ta tao mot biéu thuc qui tic nhu sau:

"(From|To|Subject|Date)

Biéu thic nay s& so khop véi bat ctr chudi con ndo véi nhitng tir nhu “From”, “To”,
“Subject”, va “Date” mién la nhitng tir ndy bat dau bang ky tu dong méi (*) va két thiic
vé6i dau hai cham ().

Ky hiéu ddu mii (*) trong treong hop nay chi ra cho bd phan tich biéu thirc qui tic rang
chudi ma chiing ta muon tim kiém phai bat dau tir dong méi. Trong biéu thic nay cac
Ky tu nhu “(”,”)”, va “” 1a cac metacharacter dung de nhom cac chudi Ky tu binh thuong
nhu “From”, “To”,”Subject”, va “Date” va chi ra rang bat ci sy lra chon nao trong sb
d6 déu duoc so khdp diung. Ngoai ra ky tu “A” ciing 1a ky tu metacharacter chi ra bt
dau dong méi.

Tém lai vé6i chudi biéu thie qui tic nhu:

A(From|To|Subject|Date):

ta 6 thé phét biéu theo ngdn ngir ty nhién nhu sau: “Phu hop véi bat ¢t chudi nao bat
dau bang mot dong mai dugc theo sau bai mot trong bon chit From, To, Subject, Date
va theo sau 1a ky tu dau hai chim”.

Viéc trinh bay day du vé biéu thirc quy tic vuot qua pham vi caa cudn séch nay, do su
da dang va kha phtrc tap caa nd. Tuy nhién, trong pham vi trinh bay cia chuong 10 nay,
chling ta s& duoc tim hiéu mot s6 cac thao tac pho bién va hiru dung cia biéu thire quy
tac.

Sir dung biéu thirc quy tiic qua 16p Regex

MS.NET cung Cap mot hudng tiép can hudng ddi tuong (object- oriented approad) cho
biéu thirc quy tic dé so khép, tim kiém va thay thé chudi. Biéu thirc quy tic cua ngdn
ngtt C# 1a dugc xay dung tir [6p regexp cua ngon ngir Perl5.

Namspace System.Text.RegularExpressions cua thu vién BCL (Base Class Library)
chia dung tat ca cac doi tuong lién quan dén biéu thic quy tic trong méi treong .NET.
Va I6p quan trong nhat ma biéu thac quy tac hd tro 1a Regex. Ta cd thé tao thé hién cua
l6p Regex va str dung mot s6 phuong thire tinh trong vi du minh hoa.

Str dung 16p Regex.

namespace Programming_CSharp { using System; using System.Text; using
System.Text.RegularExpressions; public class Tester { static void Main() {

I/ khéi tao chudi str dung

string s1 = "Mot, hai, ba, Trung Tam Dao Tao CNTT"; // tao chudi biéu thirc quy tic
Regex theRegex = new Regex(" |, "); StringBuilder sBuilder = new StringBuilder(); int
id = 1; // st dung vong lip dé liy cac chudi con foreach ( string subString in
theRegex.Split(s1)) {
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/I néi chudi vira tim duoc trong bicu thic quy tac // vao chudi StringBuilder theo dinh
dang san.

sBuilder.AppendFormat("{0}: {1} \n", id++, subString); } Console.WriteLine("{0}",
sBuilder);

}/ end Main

}/ end class

}/ end namespace

Vi du minh hoa bit d¢au bang viéc tao mot chudi s1, ndi dung cua chudi nay tuong tu
nhu chudi trong minh hoa trén.

string s1 = "Mot, hai, ba, Trung Tam Dao Tao CNTT";

Tép theo mot biéu thirc quy tic dugc tao ra, biéu thirc nay duoc dung dé tim kiém mot
chudi:

Regex theRegex = new Regex(" |, ");

O day mot bo khaoi tao nap chdng cua Regex ldy mot chudi biéu thuc quy tic nhu 13
tham s6 cia nd. Diéu nay gay rasu kho hiéu. Trong ngit canh ctia mot chuong trinh C#,
cai nao l1a biéu thire quy tac: chudi duge dua vao bo khoi dung hay 1a ddi tugng Regex?
That su thi chudi ky tu dugc truyén vao chinh 1a biéu thirc quy tic theo ¥ nghia truyén
thng cua thuat ngit nay. Tuy nhién, theo quan diém hudng ddi twong cua ngdn ngir C#,
d6i muc hay tham s6 cua bo khoi tao chi don thuan I1a chudi ky ty, va chinh Regex méi
1a d6i twong biéu thic quy tac!

Phan con lai cua chuong trinh thuc hién giéng nhu vi du minh hoa trudc. Ngoai trir viéc
goi phuong thirc Split() cua ddi twong Regex chir khdng phai cta chudi s1. Regex.Split()
hanh dong ciing twong tw nhu cach String.Split(). Két qua tra vé 1a mang céc chudi, day
chinh l1a cac chudi con so khép tim dugc theo mau dua ra trong theRegex.

Phuong thitc Regex.Split() 13 phuong thie dugc nap chong. Phién ban don gian duoc
goi trong thé hién ctua Regex dugc dung nhu trong vi du trén. Ngoai ra con cé mét phién
ban tinh ciia phuong thirc ndy. Phién ban nay lay mot chudi dé thuc hién viéc tim kiém
va mot mau dé so khop. Tiép sau 1a minh hoa sau sir dung phuong thirc tinh

Str dung phuong 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
khong tao thé hién cia Regex do sir dung phuong // thire tinh cua lép Regex. foreach(
string subStr in Regex.Split( s1, " |, ")) { sBuilder.AppendFormat("{0}: {1}\n", id++,
subStr); } Console.WriteLine("{0}", sBuilder);
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Két qua caa vi du minh hoa trén hoan toan twong ty nhu minh hoa 10.5. Tuy nhién trong
chuong trinh thi chung ta khong tao thé hién cua dbi twong Regex. Thay vao d6 chung
ta str dung truc tiép phuong thirc tinh cia Regex 1a Split(). Phuong thiic nay iy vao hai
tham s6, tham sé dau tién Ia chudi dich can thuc hién so khop va tham sé thi hai 1a
chudi biéu thirc quy tic dung dé so khép. Sir dung Regex dé tim kiém tap hop

Hai 16p duoc thém vao trong namespace .NET cho phép chung ta thuc hién viéc tim
kiém mot chudi mot cach lap di 1ap lai cho dén hét chudi, va két qua tra vé& 1a mot tap
hop. Tap hop duoc tra vé c6 kiéu l1a MatchCollection, bao gém khéng cé hay nhiéu dbi
tugng Match. Hai thudc tinh quan trong cta nhitng déi tuong Match 1 chiéu dai va gia
tri ciia no, chding cé thé duoc doc nhu trong vi du minh hoa dudi day.

Str 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 bét c& chudi con nao khéng c6 khoang trang

// bén trong va két thuc 1a khoang trang

Regex theReg = new Regex(@"(\S+)\s");

/I tao tap hop va nhan két qua so khop MatchCollection theMatches =
theReg.Matches(string1); // lap dé lay két qua tir tap hop foreach ( Match theMatch in
theMatches) { Console.WriteLine("Chieu dai: {0}", theMatch.Length); // néu ton tai
chudi thi xuat ra if ( theMatch.Length != 0) { Console.WriteLine("Chuoi: {0}",
theMatch.ToString());

H/end if

}/ end foreach

}/ end Main

Y/ end class

}/ end namespace

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 bat dau bang viéc tao mot chudi tim kiém don gian:

string string1 = "Ngon ngu lap trinh C Sharp™;

va mét biéu thtrc quy tic dé thyc hién viéc tim kiém trén chudi stringl:

Regex theReg = new Regex(@"(\S+)\s");
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Chudi \S tim ky tu khong phai ky tu trang va dau cong chi ra rang c6 thé c6 mot hay
nhiéu ky ty. Chudi \s (chit thuong) chi ra 1a khoang trang. Két hop lai 1 tim mét chudi
khong c6 khoang tring bén trong nhung theo sau cung la mét khoang tring. Ching ta
lwu ¥ khai bao chudi biéu thuc quy tic dang chudi nguyén van dé dé dang ding cac ky
tu escape nhur (V).

Két qua dugc trinh bay 13 ndm tir ddu tién duoc tim thdy. Tir cudi cung khéng duogc tim
thiy boi vi n6 khong duoc theo sau bai khoang trang. Néu ching ta chén mot khoang
trang sau chit “Sharp” va trudc dau ngoic dong, thi chuong trinh sé& tim duoc thém chix
“Sharp”.

Thudc tinh Length 1a chiéu dai caa chudi con tim kiém dugc. Ching ta s& tim hiéu sau
hon vé thugc tinh nay trong phan sir dung lIép CaptureCollection ¢ cudi chuong.

Sir dung Regex dé gom nhom

Poi khi 1ap trinh chdng ta can gom nhém mot sb cac biéu thirc twong ty vai nhau theo
mot quy dinh nao d6. Vi du nhu ching ta can tim kiém dia chi IP va nhém chung lai vao
trong nhom IPAddresses duoc tim thay bét cir ¢au trong mot chudi.

Lép Group cho phép ching ta tao nhitng nhém va tim kiém duya trén biéu thac quy tac,
va thé hién két qua tir mot nhém biéu thie don.

Mot biéu thirc nhém dinh rd mot nhdm va cung cap mét biéu thirc quy téc, bat ca chudi
con nao dugc so khap bai biéu thuc quy tac thi s& dugc thém vao trong nhém.

Dé tao mot nhém ching ta cé thé viét nhu sau:

@"(?<ip>(\d|\ .)+)\s"

Lép Match dan xuit tir nhém Group, va c6 mot tap hop goi 1a Groups chira tat ca cac
nhém ma Match tim thay.

Viéc tao va su dung tap hop Groups va l6p Group dugc minh hoa trong vi du nhu sau:
Str dung l6p 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"; // nhom thoi gian bang mot hay nhiéu con
s6 hay dau :

I/ va theo sau bai khoang trang.

Regex theReg = new Regex(@"(?<time>(\d|\:)+)\s" +// dia chi IP 1a mot hay nhiéu con
s6 hay dau chim theo

I sau bai khoang trang

@"(?<ip>(\d|\.)+)\s" + // dia chi web 1a mot hay nhiéu ky tu

@"(?<site>\S+)");

I/ 1ay mot tap hop cac chudi dugc so khép

MatchCollection theMatches = theReg.Matches( stringl ); // sir dung vong lap dé lay
cac chudi trong tap hop foreach (Match theMatch in theMatches) { if (theMatch.Length
1= 0) { Console.WriteLine(*\ntheMatch: {0}", theMatch.ToString());

I/ hién thi thoi gian Console.WriteLine("Time: {0}", theMatch.Groups["time"]);

I/ hién thi dia chi IP Console.WriteLine("IP: {0}", theMatch.Groups["ip"]);

I hién thi dja chi web site Console.WriteLine("'Site: {0}", theMatch.Groups["site"]);
M/ end if

}/ end foreach

}/ end Main

}/ end class
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H/ end NAMESPACE ----- === == m o m o mom eeeeeeeeeeeeeeeees

Vi du minh hoa trén bit dau bang 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 duogc tim thay trong noi dung cua cé4c tap tin log ghi nhan cac théng
tin & web server hay tir cc két qua tim kiém duogc trong co so dir liéu. Trong vi du don
gian nay co ba cot, mot cot dau tién ghi nhan thoi gian, cot thir hai ghi nhan dia chi IP,
va cot thir ba ghi nhan dia chi web. Mdi cot duoc ngin cach bai khoang tring. Di nhién
la trong céc ung dung thyc té ta phai giai quyét nhirng van dé phirc tap hon nita, ching
ta c6 thé can phai thuc hién viéc tim kiém phic tap hon va sir dung nhiéu ky tu ngin
cach hon nira.

Trong vi du nay, ching ta mong muén Ia tao ra mot ddi tuong Regex dé tim kiém chudi
con yéu cau va phan chung vao trong ba nhom: time, dja chi IP, va dia chi web. Biéu
thirc quy tac o day ciing kha don gian, do dé ciing dé hiéu.

O day chiing ta quan tdm dén nhiing ky tu tao nhém nhu:

<?<time>

DAu ngoic don dung dé tao nhém. Moi th gitra dau ngoac mé trude dau ? va dau ngoic
dong (trong truong hop nay sau dau +) duge xac dinh 1a mot nhém. Chudi ?<time> dinh
ra tén ctia nhom va lién quan dén tat ca cac chudi ky tu duoc so khop theo bleu thirc quy
tac (\d|\:)+)\s. Biéu thuc nay c6 thé duoc dién giai nhu: “maot hay nhiéu con sb hay nhiing
dau :theo sau boi mot khoang trang”.

Tuong tu nhu vay, chudi ?<ip> dinh tén ciia nhom ip, va ?<site> la tén ciia nhom site.
Tiép theo 12 mot tap hop duoc dinh nghia dé nhan tit ca cac chudi con duoc so khap
nhu sau:

MatchCollection theMatches = theReg.Matches( stringl );

Vong lap foreach duoc dung dé 14y ra cac chudi con duoc tim thay trong tap hop.

Néu chiéu dai Length cua Match la 16n hon 0, tic la tim thiy thi chlng ta s& xuét ra
chudi duoc 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 1dy nhom time tir tap hop nhém cua Match va xuat ra man hinh
bang céc énh nhu sau:

Console.WriteLine("time: {0}", theMatch.Groups["time"]);

Két qua la

Time: 10:20:30

Tuong tu nhu vay vai nhdm ip va site:

Console.WriteLine("IP: {0}", theMatch.Groups["ip"]);

I/ hién thi dia chi web site Console.WriteLine("'site: {0}", theMatch.Groups["site"]);
Ta nhan duoc 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 mét 1an. Tuy nhién, n6 c6
thé so khép nhiéu hon nita trong mét chudi. Bé 1am dwoc 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 duoc tim thay trong MatchCollection. Va két
qua ta cd thé thay duoc Ia:
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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 nay phan b sung, thi theMatches chtra ba ddi tegng Match. Mai lan l3p thi
cac chudi con duogc tim thay (ba lan) va ching ta c6 thé xuat ra chudi ciing nhu tirng
nhom riéng bén trong cua chudi con dugc tim thay.

Str dung 16p CaptureCollection

MJi khi mot dbi tuong Regex tim thidy mot chudi con, thi mét thé hién Capture dugc
tao ra va dugc thém vao trong mot tap hop CaptureCollection. Mdi mot déi tuong
Capture thé hién mot chudi con riéng. Mai nhém c6 mét tap hop cac Capture dugc tim
thay trong chudi con ¢ lién hé véi nhom.
Thudc tinh quan trong cuia ddi twong Capture 1 thudc tinh Length, ddy chinh 1a chiéu
dai cua chudi con duoc nam giit. Khi chling ta hoi Match chiéu dai cua no, thi ching ta
s& nhan duoc Capture.Length do Match duoc dan xuat tir Group va dén luot Group lai
duoc dan xuét tir Capture.
M6 hinh ké thira trong biéu thirc quy tic caa .NET cho phép Match thira huong nhitng
giao dién phuong thic va thugc tinh cua nhitng I6p cha ctia nd. Theo y nghia nay, thi
mét Group la mot Capture (Group is-a Capture), 1a mot d6i twong Capture dong goi cac
y tuong vé cac nhom biéu thac. Pén lugt Match, nd ciing 14 mot Group (Match is-a
Group), n6 dong goi tat ca cac nhdm biéu thire con dugc so khap trong biéu thac quy
tac (Xem chi tiét hon trong chuong 5: Ké thira va da hinh).
Thong thu:ong chiing ta s& tim thay chi mot Capture trong tap hop CaptureCollection;
nhung diéu nay khéng phai vay. Ching ta thir tim hiéu van dé nhu sau, & day chiing ta
s& gap truong hop 1a phan tich mot chudi trong d6 c6 nhom tén cta cong ty dugc Xuat
hién hai lan. D& nhom chdng lai trong chudi tim thay chlng ta tao nhém ?<company>
Xuat 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 tac nay nhom bat ci chudi ndo hop véi mau so khop time, va cling nhu
bat cir chudi nao theo nhom ip. Gia sir ching ta dung chudi sau dé 1am chudi tim kiém:
string stringl = "10:20:30 IBM 127.0.0.0 HP™;
Chudi nay chtra tén cua hai cong ty & hai vi tri khac nhau, va két qua thuc hién chuong
trinh 1a 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 16i chinh xéac 1a muc th hai da viét chong muc
dau. Tuy nhién, Group van luu giir ca hai gia tri. Va ta ding tap hop Capture dé lay céc
gia tri nay.
Tim hiéu tap hop CaptureCollection.
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namespace Programming_CSharp { using System; using
System.Text.RegularExpressions; class Test { public static void Main()

{

/] tao mot chudi dé phan tich // luu ¥y 13 tén cong ty dwoc xuat // hién ca hai noi string
stringl = "10:20:30 IBM 127.0.0.0 HP": // biéu thirc quy tic véi viéc nhém hai 1an tén
cong ty Regex theReg = new Regex(@"(?<time>(\d|\:)+)\s" +

@"(?<company>\S+)\s" +

@"(?<ip>(\d|\ .)+)\s" +

@"(?<company>\S+)\s");

// dua vao tap hop cac chudi duoc tim thidy MatchCollection theMatches =
theReg.Matches( string1 ); // diing vong lap dé lay két qua foreach ( Match theMatch in
theMatches) { if (theMatch.Length 1=0) {

Console.WriteLine("theMatch: {0}", theMatch.ToString());

Console.WriteLine("Tme: {0}", theMatch.Groups["time"]);
Console.WriteLine("1P{0}", theMatch.Groups["ip"]);

Console.WriteLine("Company: {0}",
theMatch.Groups["company"]);

/1 13p qua tap hop Capture dé lay nhdm company

foreach ( Capture cap in
theMatch.Groups["Company"].Captures) { Console.WriteLine("Capture:  {0}",
cap.ToString());

}/ end foreach

H/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

Company: HP Capture: IBM Capture: HP

Trong doan vong lap cudi cung:

foreach ( Capture cap in
theMatch.Groups["Company"].Captures) {

Console.WriteLine("Capture: {0}", cap.ToString());

}/ end foreach

Poan lap nay lap qua tap hop Capture caa nhém Company. Ching ta thir tim hiéu céach
phan tich nhu sau. Trinh bién dich bat dau tim mot tap hop cai ma ching s& thuc hién
viéc 1ap. theMatch 1a mot d6i twong c6 mot tap hop tén 1a Groups. Tap hop Groups c6
mét chi muc dua ra mot chudi va tra vé mot déi tuong Group. Do vay, dong lénh sau tra
vé mot d6i tuong don Group:

theMatch.Groups["company"];

Péi tugng Group c6 mot tap hop tén 1a Captures, va dong Iénh tiép sau tra vé mot tap
hop

Captures cho Group luu giir tai Groups[“company”] bén trong ddi tugng theMatch:
theMatch.Groups["company"].Captures
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Vong lap foreach ldp qua tap hop Captures, va lay tung thanh phan ra va gan cho bién
cuc bo cap, bién nay c6 kiéu la Capture. Chuing ta co the xem tir két qua la co hai thanh
phan dugc luu gitr la: 1BM va HP. Chudi thr hai viét chor]g 1én chudi thir nhét trong
nhém, do vay chi hién thi gia tri thir hai 1a HP. Tuy nhién, bang viéc st dung tap hop
Captures ching ta c6 thé thu dugc ca hai gia tri dugc luu gitr.

Bai tap:

Viét chuong trinh in ra man hinh ho tén ctia minh, sau d6 dém sé ky tu c6 trong tén cua
minh.

Bai tap néng cao:

Viét chuong trinh cho phép nhap vao ho tén ciia mot ngudi, sau do tién hanh dao chudi.
Vi du: Nguyén Van A -> A Van Nguyen.

Nhitng trong tam can cha y trong bai:
- Hiéu dugc dic tinh cac 16p dung san string trong C#;
- Sir dung thao cac 1op ¢6 san dé lam cac bai tap;
- Nghiém tuc, ti mi trong hoc Iy thuyét va 1am bai tap
Yéu cau vé danh gia két qua hoc tap:
Noi dung:
+ V¢ kién thirc:
- Hiéu duoc dic tinh cac 16p dung sin string trong C#;
- Str dung thao cac 1op ¢6 san dé lam cac bai tap;
+ Vé k¥ nang: Tao va thuc thi duoc ung dung xir Iy chudi don gian trén C#.
+ Niang luc ty cha va trach nhiém: Ti mi, can than, chinh xac, ngan nap trong cdng viéc.
Phwong phap:
+ V¢ kién thirc: Pugc danh gia bang hinh thirc kiém tra viét, trac nghiém, van dap
+ Vé k¥ nang: Tao va thuc thi dugc ung dung don gian trén C#.
+ Nang luc tu cha va trach nhiém: Ti mi, can than, chinh x4c, ngin nap trong cdng viéc.
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