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LOI NOI PAU
MUC PICH

Tai liéu “Lap trinh hudéng d6i tuong” gom nhitng ndéi dung nham cung
cap cac kién thitc nén tang vé phuong phap lap trinh hudéng d6i teong, bé sung
tai liéu day hoc cho hoc phan Lap trinh Co so di liéu, Lap trinh Web, Lap trinh

trén thiét bi di dong va str dung ngon ngit lap trinh C# d€ cai dat chuwong trinh.
CAU TRUC
Tai liéu dwoc bién soan thanh 15 bai. N§i dung titng bai nhu sau :
Bai 1: Tong quan vé 1ap trinh hudng doi tuong.
Bai 2: Can ban vé ngdn ngtt lap trinh C#.
Bai 3: Lép va do6i tuong trong C#.
Bai 4: Phuong thitc khoi tao, huy tao, cac thanh phan tinh.
Bai 5: Thyc hanh 1.
Bai 6: K€ thtra. Trinh bay cac kiéu, ki thuat trong ké thtra
Bai 7: Thwc hanh 2.
Bai 8: Lop trtru twong, 16p khong cho phép ké thira.
Bai 9: Thyec hanh 3.
Bai 10: Tinh da hinh.
Bai 11: Thuwc hanh 4.
Bai 12: Giao dién va da ké thtra.
Bai 13: Thuc hanh 5.
Bai 14: B0 lap chi muc, co ché€ uy quyén, su kién.
Bai 15. Thuc hanh 6.
YEU CAU POI VOI NGUOI HOC

Khi tham gia hoc hoc phan “Lap trinh hudng d6i twong””, nguoi hoc can

dat duoc cac yéu cau sau :
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Phan biét phwong phép lap trinh huwdéng d6i tuwong véi cac phuwong phap
lap trinh khéc.

Nam vitng cac kién thikc vé 16p, d6i tuong, tinh dong goi, k& thira, da hinh,
giao dién.

St dung ngdn ngtt 1ap trinh C# d€ phat trién chuong trinh theo phuong
phap hudng doi teong.
CACH TU HOC POI VOI CUON TAI LIEU NAY

- Khi xem xét mot van dé, ngwoi hoc phai xudt phat tir dinh nghia, khai
niém va dat van dé doé trong mdi lién hé véi cac van dé khac.

- D€ tao duoc sy hting tht ngwoi hoc nén bat dau tir dé dén kho, tir don
gian dén phtc tap, tir xa dén gan, tir cu thé dén khai quat, trttu twong.

- Nguwoi hoc phai ren luyén ky nang doc va nghién ctru tai liéu. Ngoai ra

can tim hiéu dia chi cac cuon tai liéu khdc lién quan d€ tham khao.

THONG TIN LIEN HE

Nguyén Xudn Bich; DT: 0987735788; Email: NguyenXuanBach@daihochalong.edu.vn

Chu bién

Nguyén Xuan Béch
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TONG QUAN VE LAP TRINH HUONG
BAI 1 POI TUONG

NOI DUNG CHINH
o Lich sz phat trién cac phuong phap lap trinh
o Khai niém, thuat ngt trong lap trinh huéng doi teong
« Cac tinh chét nén tang cta lap trinh huéng doi tuong

« MO hinh héa mot van dé duwéi dang d6i tuong

1.1. LICH SU PHAT TRIEN CAC PHUONG PHAP LAP TRINH
1.1.1. Lap trinh tuyén tinh

Lap trinh tuyén tinh la mét phuwong phép, ky thuéat 1ap trinh truyén thong.

Chuong trinh sé chi ¢6 mot ham va dwoc thuc hién tuan ty tie dau téi cudi.
- Uu diém:
o Chuong trinh don gian, dé hiéu
- Nhuoc diém:

o Moi dit liéu trong chwong trinh déu la bién toan cuc do d6 dé

dang bi thay ddi boi mét phan nao d6 trong chuwong trinh.
o Khé khin trong viéc g& 16i chwong trinh.

o D€ thuc hién lai mot doan 1énh thi bit budc phai sao chép (copy)
doan 1énh d6 dén vi tri trong chuong trinh ma ching ta mudn

thuee hién.
1.1.2. Lap trinh hwong ciu triic

Lap trinh hwdng cau trac la mot ky thuat 1ap trinh truyén thong, trong do

chuong trinh dugc chia thanh cac ham (chuwong trinh con).

Cac dac diém chinh ctia phwong phap lap trinh hudéng cdu tric :
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Tap chung vao cdng viéc can thyc hién (thuat toan)

Chuong trinh 16n duoc chia thanh cac chwong trinh con, mdi chuwong

trinh con ¢6 thé goi téi mot hodc nhiéu lan theo thi ty bat ky.
Phan 16n cac ham st dung d@ liéu chung.

Dit liéu trong hé thong dwoc chuyén tir ham nay sang ham khac.
Ham bién d6i dit liéu tir dang nay sang dang khac.

Str dung cach tiép can tir trén xudng (top-down) trong thiét ké chuwong
trinh

1.1.3. Lap trinh huwéng d6i twong

Lap trinh hudng ddi twgng cho phép chiing ta phan tich cac bai toan thanh

cac thyce thé duoc goi la cac doi tuwong va xay dung cac dit liéu, cac ham xung

quanh cac do6i twong nay. D liéu duoc lién két véi cac ham thanh cac vung riéng

ma chi co6 cadc ham d6 tac dong lén, cadc ham bén ngoai khong dwoc truy cap vao.

Cac doi tuong cd thé tac dong va trao d6i thong tin véi nhau thong qua cac thong

diép.

Cac ddc diém caa phuong phap lap trinh hudéng doi tuong :

Tap trung vao dit liéu thay cho cac ham

Chuong trinh dwoc chia thanh cac d6i tuong

Cau truc di liéu dwoc thiét ké sao cho dac ta duoc doi tuwong gé'm véi
cau truc dix liéu doé.

Dt liéu dugc dong goi lai, duoc che gidu va khong cho phép cac ham
ngoai lai truy nhap tw do.

Cac doi tuong tac dong va trao doi thong tin véi nhau qua cac ham.
C6 thé dé dang bs sung di liéu va cac ham méi vao d6i teong nao dé
khi can thiét.

Chuong trinh duoc thiét ké theo cach tiép can tir dwdi 1én (bottom - up).
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1.2. PHUONG PHAP LAP TRINH HUONG POI TUONG
1.2.1. Khai niém

Lap trinh hudéng do6i twgng la cach lap trinh ma lap trinh vién khong chi
dinh nghia ciu truc kiéu d@ liéu ma con khai bao ra cac phuong thirc tinh toan

dé ap dung cho cdu trac dix liéu do.

Bang cach nay, cdu trac kidu dir liéu d6 trd thanh mot d6i tuong bao gom
dit liéu va cac phuong thirc thuc thi. Noi cach khéc, lap trinh vién tao ra quan hé
gitta nhitng d6i twong véi nhau va cd thé thira ké'lai cac doi tuwong khéc.

Khi viét chuwong trinh theo phwong phap hudng doi tuong ta phai tra
101 cac cau hoi:

Chuong trinh lién quan téi nhiing 16p d6i twong (khdi ni¢m ciia muc 1.2.2/b)
nao?

Mbi d6i tong can cé nhitng dit liéu va thao tac nao?

Cac doi twgng quan hé véi nhau nhu thé nao trong chwong trinh?

Tte d6 ta thi€t k€ cac 16p doi tuwgng va to chic trao do6i thong tin gitta

cac d6i twgng, ra lénh d€ doi twong thuc hién cac nhiém vu thich hop.
Vidul.l:
V6i d6i twong chudi ki tw, chiing ta c6 cac thong tin sau :
- Dt liéu: mang cac ki tur.
- Thao tac: tinh chiéu dai, ndi hai chudi...
Véi ddi tuong stack :
- Dt liéu: s6 nguyén hay ki tu , hay mot kiéu d@ liéu da dinh nghia.

- Thao tac: khoi tao stack, dwa mot phan ti vao dinh, loai bo phan ti
o dinh...

1.2.2. Cac thuat ngit co ban
a. Doi twong (Object)

Dai tuong la su két hop gitta dir liéu va tha tuc thao tac trén d@ liéu do.

Déi twong = Dir liéu + Phwong thirc
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Trong thé gidi hién nay, d6i twgng 1a nhiing thuc thé ton tai c6 trang thai va
hanh vi.

Vidy 1.2: Quyén vo, céi but, sinh vién, hoc sinh 1a nhiing d6i twong

Ddi tuwgng trong lap trinh hwdéng d6i twong bao gom 2 thanh phan chinh:
o Thudc tinh (Attribute): la nhitng thong tin, dac diém caa doi tuong
o Phuong thirc (Method): 1a nhiitng hanh vi ma ddi twgng c6 thé thuc hién

D€ dé hinh dung, ta c6 moét vi du thuc té vé doi tuong la smartphone. Doi
tong nay sé co:

» Thudc tinh: mau séc, bd nhd, hé diéu hanh. ..
« Phuong thitc: goi dién, chup anh, nhan tin, ghi am...

Tiép can hudng ddi tuong, day 1a ki thuat cho phép biéu dién tw nhién cac
doi tuong thuee t€ véi doi teong bén trong chuong trinh.

b. Lép doi tiwgng (Class)

Nhitng thudc tinh va nhitng hanh dong chung cua mot thuc thé dugc

nhém lai d€ tao nén mot don vi duy nhat goi 1a mot 16p (class).

Mot 16p la mot mo hinh khai niém vé moét thuc thé. N6 mang tinh cach
tong quat chit khong mang tinh cach dac thu. Khi dinh nghia mot 16p, chung ta
mudn phét bidu rang mot 16p sé phai cé mot tap hop cac thudc tinh va cac hanh

dong riéng.

Tiép ndi vi du ¢ phan ddi tuong (object) phia trén, ta cd 16p (class)

smartphone gom 2 thanh phan:

Thudc tinh: mau sic, bd nhé, hé diéu hanh...

Phuong thic: goi dién, chup anh, nhin tin, ghi am...

Cac doi tuong cta 16p nay ¢ thé la: iPhone, Samsung, Oppo, Huawei...
1.2.3. Uu diém cta lap trinh hwéng d6i tugng

- Tinh déng gdi lam giéi han pham vi sit dung cua cac bién, nho do6
viécquan ly gi4 tri ctia bién dé dang hon, viéc st dung ma an toan hon.

- Phuong phap nay lam cho t6c d¢ phat trién cac chuong trinh mai

nhanh hon vi ma dwoc tai st dung va cai tién de dang.
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- Phuong phap nay tién hanh tién trinh phan tich, thiét ké chuong trinh
thdong qua viéc xay dung cac ddi twong co6 su twong hop véi cac doi tuong thuc

t&. Diéu nay lam cho viéc stta di dé dang hon khi can thay ddi chuong trinh.
1.3. CAC TINH CHAT CO BAN CUA LAP TRINH HUONG DOI
TUONG

a. Tinh dong goi (Encapsulation)

Tinh dong goi cho phép che gidu thong tin va nhing tinh chat x& ly bén
trong cua doi twong. Cac doi twong khac khong thé tac dong truec ti€p dén dix liéu
bén trong va lam thay ddi trang thai ctia d6i tuong ma bat budc phai thong qua
cac phwong thiec cong khai do d6i twong d6 cung cap.

Tinh chat nay gitp tang tinh bao mat cho d6i twgng va tranh tinh trang dit
liéu bi hu hong ngoai y muon.

b. Tinh ké'thira (Inheritance)

Day la tinh chat duoc st dung kha nhiéu. Tinh ké thira cho phép xay dung
mot 16p maéi (16p Con), k€ thira va tai st dung cac thudc tinh, phuong thire dua
trén 16p ct (16p Cha) da co truede do.

Cac 16p Con k€ thira toan bo thanh phan cua 16p Cha va khong can phai
dinh nghia lai. Lop Con c6 thé mo rong cac thanh phan ké thira hodc bo sung
nhtng thanh phan mai.

Vidu 1.3:

Lép Cha la smartphone, c6 cac thudc tinh: mau sc, bdo nhd, hé diéu hanh...

Céc 16p Con la iPhone, Samsung, Oppo ciing ¢é cac thudc tinh: mau sac,
b6 nhd, hé diéu hanh...

c. Tinh da hinh (Polymorphism)

Tinh da hinh trong 1ap trinh 1ap trinh hudéng doéi twong cho phép cac doi

twong khac nhau thuc thi chtrc nang giong nhau theo nhiing cach khac nhau.

Vidu 1.4:

O 16p smartphone, m&i mot dong méay déu ké thira cac thanh phian ctia 16p

cha nhung iPhone chay trén hé diéu hanh iOS, con Samsung lai chay trén hé diéu

hanh Android.
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d. Tinh trieu twong (Abstraction)

Tinh trtru twong la mot tién trinh an cac chi tiét trinh trién khai va chi hién
thi tinh nang téi nguoi dung. Tinh tritu tuwong cho phép ban loai bo tinh chat
phtic tap ctia d6i twong bang cach chi dua ra cac thuodc tinh va phuong thike can
thiét ctia d6i tugng trong lap trinh.

Vidy 1.5: D€ g tin nhén, chung ta stt dung dién thoai, soan thdo ndi dung
r6i nhan gti di. Con quy trinh x1 1y tin nhan gti nhw thé nao thi ta chwra dé cap
deén ...

Nhu vay, tinh tritu teong la che gidu thong tin thuic hién tir nguwoi dung,
ho chi biét tinh nang dwgc cung cap: chi biét thong tin d6i twgng thay vi cach no
st dung nhu thé nao.

CAU HOI VA BAI TAP
Cau 1: Trinh bay lich st phat trién ctia cac phuong phap lap trinh.
Cau 2: Néu cac dac diém cua lap trinh hudng ddi tuong, so sanh sy khac

nhau véi cac phuong phap lap trinh khéc.
TAI LIEU THAM KHAO BAI 1

[1] Programming language evolution, 2017, https://herbertograca.com/
2017/07/10/programming-language-evolution/
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BAL2 CAN BAN VE NGON NGU LAP TRINH C#

NOI DUNG CHINH
o Gidi thiéu cac ngon ngt lap trinh hudng d6i tuwong

o Khadi niém, thuat ngtt, ci phdp cau lénh trong ngdn ngtt lap
trinh C#

2.1. CAC NGON NGU LAP TRINH HUONG DOI TUONG HIEN NAY
2.1.1. Java

Java la mot trong nhitng ngon ngtt lap trinh huéng doi tegng. N6 duoc st
dung trong phat trién phan mém, trang web, tro choi hay ting dung trén céc thiét
bi di dong.

Java dugc khoi dau boi James Gosling va dong nghiép ¢ cong ty Sun
MicroSystem nam 1991. Ban dau Java duoc tao ra nh3m muc dich viét phan mém

cho cac san pham gia dung, va c6 tén 1a Ouk.

Java dugc phat hanh ndam 1994, dén nam 2010 dwoc cong ty Oracle mua lai

ttt cong ty Sun MicroSystem.

Java duwoc tao ra véi tiéu chi “Viét (code) mot lan, thuece thi khép noi” (Write
Once, Run Anywhere — WORA). Chuong trinh phan mém viét bang Java c6 thé
chay trén moi nén tang (platform) khac nhau thong qua mot moi treong thuec thi

vo6i diéu kién c6 méi truong thuec thi thich hop hd tro nén tang do.
2.1.2. Python

Python la ngdn ngtr 1ap trinh cap cao, da muc dich dwgc st dung rong rai.
Ban dau duoc thiét k€ boi Guido van Rossum vao nam 1991 va dwgc duy tri, phat

trién boi t0 chirc Python Software Foundation.

Python la ngdn ngt ¢ hinh thic rat trong sang, cau truc rd rang, rat thuan

tién cho nguoi madi hoc.



https://twitter.com/gvanrossum?ref_src=twsrc%5Egoogle|twcamp%5Eserp|twgr%5Eauthor
https://www.python.org/psf/
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2.1.3. C++

Ngon ngit C++ duoc Bjarne Stroustrup phat trién tit ngdn ngt C tir cudi
thap nién 1970.

C++1a mot phién ban mé rong ctia ngdn nge C, két hop tat ca cac tinh nang
da c6 caa C.
C++ duogc coi nhu la ngdn ngtt bac trung (middle-level), két hop cac dic

diém va tinh nang ctia ngén ngh bac cao va bac thap.

C++ 6 thé dung d€ lap trinh nhuing, 1ap trinh hé thong, hodc nhitng ting

dung, game...
2.1.4. PHP

PHP (Hypertext Preprocessor) la mot ngdon ngtt lap trinh kich ban dwoc chay
& phia may chul (server) nham sinh ra ma html trén may khach (client). PHP da
trai qua rat nhiéu phién ban va duogc t6i wu hda cho cac ting dung web, véi cach
viét ma 6 rang, t6c d6 nhanh, dé hoc nén PHP da trd thanh mot ngdn ngit lap

trinh web rdt pho bién va duoc wa chudng.

PHP chay trén moi treong Webserver va lueu trit dix liéu thong qua hé
quan tri co s dit liéu nén PHP thuong di kem v6i Apache, MySQL va hé diéu
hanh Linux (LAMP).

Apache la mot phan mém web server c¢d nhiém vu ti€p nhan yéu cau tu
trinh duyét nguoi dung sau d6 chuyén giao cho PHP xt ly va gui tra lai cho trinh
duyet.

MySQL cling twong ti nhu cac hé quan tri co so dit liéu khac (Postgress,
Oracle, SQL server...) ddng vai tro la noi luu trie va truy van di liéu.

Linux: Hé diéu hanh ma nguén mo duoc st dung rat rong rai cho cac
webserver. Thong thuong cac phién ban duoc st dung nhiéu nhat la RedHat

Enterprise Linux, Ubuntu...
2.1.5. JavaScript

Ngon ngtt lap trinh Javascript duoc gidi thiéu dau tién vao ndm 1995. Muc
dich 1a d€ dwa nhling chuong trinh vao trang web & trinh duyét Netscape

Navigator - mot trinh duyét web pho bién nhitng nam 1990.
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JavaScript duoc phat trién boi Brendan Eichtai Hang truyén thong
Netscape véi cai tén dau tién la Mocha, roi sau dé d6i tén thanh LiveScript, va

cudi cung thanh JavaScript
2.2. NGON NGU LAP TRINH HUONG POI TUONG C#

C# (hay C sharp) 1a mot ngdn ngit lap trinh don gian, duoc phat trién boi
doi ngti ky su ciia Microsoft vao nam 2000. C# la ngon ngtt lap trinh hién dai,
hwéng do6i tugng va duogc xay dung trén nén tang ctia hai ngéon ngt manh nhat

la C++ va Java.
2.2.1. Cau trtic du an C#

Solution va project 1a hai cap do quan ly file ma ngudn cua C# va cac thanh
phan ho tro khac. Trong moi file ma ngudn, namespace la cap do quan ly code cao
nhat. Tat ca nhitng khai niém nay va cach lam viéc véi ching déng vai tro xuong
song d€ co thé lam viéc véi CH.

C# quan ly ma ngudn theo cau tric cay gan giong vdi cdu truc the muc va

bao gom hai cap do co ban: Project va Solution.

Project (dw 4n) 1a cAp dd quan ly ma ngudn quan trong nhat cia C#. Mdi

project sau khi bién dich sé tao ra mot chwong trinh.
Moi project mac dinh déu chura:

- C4c file ma nguodn: la cdc file van ban c6 phan mdé rong .cs (viét tat ctia
C sharp);

- Céc file cau hinh ctia chwong trinh: la file xml c¢6 phan mo rong .config;

- Céc thu vién dwgc tham chiéu tdi (References): 1a danh sach céc file thw
vién chudn ctia .NET framework, hodc thu vién tr cac hang th ba, hodc chinh

cac project khac, chtta cac class dugc stt dung boi cac class trong project nay.

- Cac thudc tinh (Properties): bao gom nhiéu loai thong tin khac nhau
quyét dinh nhitng tinh chdt quan trong cua project, nhu phién ban caa .NET
framework dwoc stt dung, loai chuong trinh ma dg 4n nay sé dugc dich thanh,
cac tai nguyén dwoc stt dung trong project, cdu hinh ctia iing dung, v.v.. Visual
Studio cung cap giao dién d6 hoa dé c6 thé dé dang quan ly cac thong tin nay.

Giao dién nay mo ra khi vao muc Properties ctia project.
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Téat ca cac thanh phan ctia mot project déu dat chung trong mot thu muc

cung tén voi project.

giai phap (solution) 1a cap do quan ly ma ngudn cao nhat trong C# cho phép

quan ly tap trung nhiéu project.

Maéi solution trong C# c6 thé chira nhiéu project. Néu solution khong chira
project ndo, né goi la Empty Solution. Tai mdi thoi diém Visual Studio chi ¢6 thé

mo mot solution.

Trén giao dién Visual Studio, solution va cac project ctia né dugc hién thi
trong mot ctra sO riéng goi la Solution Explorer. Ctta s6 nay hién thi tat ca cac
thanh phan trong dy an C# theo ciu trac cay, vdi solution 1am goc, cac project la
cac nhanh tryc tiép xuat phat tir goc nay.

Ngoai ra, d€ tién lgi trong viéc quan ly cac project thanh vién, solution cho
phép tao thém cac thu muc, goi 1a Solution Folder, trong d6 lai c6 thé chira cac
project khac. Cau triac quan ly nay cho phép quan ly mot s lwong 16n project mot
cach dé dang. Céc project trong cting mot solution thuong cé quan hé nhat dinh
voinhau.

2.2.2. Cau lénh trong C#

Bén trong phuong thitc Main ching ta da viét ba cau 1énh (statement), hai
lénh viét ra man hinh va mot 1énh doc ttr ban phim.

Console.WriteLine(”Hello world from C#”);

Console.WriteLine("”Press any key to quit”);

Console.ReadKey();

Cau 1énh la mot hanh dong ching ta yéu cau chuong trinh thuc hién, vi
du: khai bao bién, gan gia tri, goi phwong thirc, duyét danh sach, xt ly theo diéu
kién gia tri, v.v..

Trinh tu thyc hién cac lénh duoc goi la ludng diéu khién (flow of control)
hay luong thuc thi (flow of execution).

Mot cau lénh c6 thé chira mot dong code duy nhat, goi la cau lénh
don (single line statement). C# bat budc cau lénh don phai két thiic bang ddu chdm

phay.
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Vi du: Trong than ctia phwong thitc Main() c6 3 cau 1énh don.

Console.WriteLine(”Hello world from C#");

Console.WriteLine(” Press any key to quit”);

Console.ReadKey();

Mot cau 1énh néu chi chtta ddu chdm phay dwoc goi la mot lénh
rong (empty statement).

Dudi day 1la mot s6 loai cau 1énh trong C#:

- Lénh khai bdo (Declaration statements): dung d€ khai bao cac bién va
hang;

- Lénh tinh todn (Expression statements): thuong goi la biéu thirc, dung dé
thye hién cac tinh toan trén dit liéu va phai tra vé gia tri ¢ thé gén cho bién;

- Lénh lwa chon (Selection statements) dung trong cac ciu triic ré nhdnh nhu
if, else, switch, case;

- Lénh lgp (Iteration statements): dung d€ thuc hién nhiéu lan mot
1énh/khdi 1énh, bao gom do, for, foreach, in, while.
2.2.3. Khdi lénh trong C#

Mot chudi cau 1énh don c6 thé dwoc nhém lai véi nhau tao thanh mot khéi

1énh (code block hoac statement block).

Mot khoi 1énh la mot danh sach céc lénh dwoc dat chung trong mot cap

dau ngoac kép {}.

Cac khoi lénh c¢6 thé [6ng nhau. Nhu trong tép ma ngudn dudi day, toan
bd than cua phwong thirc Main() ¢ trén 1a mot khai lénh. Than ctia ca 16p Program
cting la mot khai Iénh. Than cua namespace 1la mot khai lénh. Ba khoi 1énh nay
I6ng nhau.

Tt khoa (keyword) la nhitng ttr dugc ngon ngit gan cho y nghia riéng xac
dinh, 1a nong cAt cua ci phap ngdn ngtr. Chung ta khong dwgc st dung tir khoa
cho muc dich gi khac ngoai nhitng gi da dwgc ngon ngir quy dinh. Vi du, khong
dwoc st dung tir khda 1am dinh danh (tén) cua bién, h:?mg, phuong thttc.

Dudi day la danh sach ttr khoa trong C#.
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abstract as base bool
break byte case catch
char checked class const
continue decimal default delegate
do double else enum
event explicit extern false
finally fixed float for
foreach goto if implicit
in in (generic modifier) int interface
internal is lock long
namespace new null object
operator out out (generic modifier) override
params private protected public
readonly ref return sbyte
sealed short sizeof stackalloc
static string struct switch
this throw true try
typeof uint ulong unchecked
unsafe ushort using using static
void volatile while
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Ttr khéa cua C# phan chia lam 2 loai: ttt khoa danh riéng (reserved keyword)
va tit khda theo ngtt canh (contextual keyword). C# c6 79 tit khda danh riéng va 25

tir khoa ngtt canh (contextual keyword).

Dudi day la danh sach tir khéa ngtr canh cua C#:

add alias ascending
async await descending
dynamic from get
global group into
join let orderby
partial (loai) partial (phwong thitc) | remove
select set value
when (filter
var condition) where (han ché kiéu dit liéu Generic)
yield

2.2.4. Dinh danh

Dinh danh (identifier) 1a chudi ky tu cia ngdn ngtr dung dé dt tén cho cac
thanh phan nhu kiéu, bién, hang, phuwong thiec, tham sg, v.v..

Quy tic dit dinh danh

Dinh danh trong C# chi dwoc tao ra tir mot nhom ky twe xac dinh chit khong

dwoc chita moi loai ky tw. Nhin chung, dinh danh trong C# c6 thé chta cac ch

cai a-z, A-Z, chir s0 0-9, dau gach chan _ va ky tu @.

Tuy vay, c6 nhitng gidi han nhat dinh.
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Ky tw a-z, A-Z va _ c6 thé c6 mat ¢ moi vi tri trong dinh danh
Chit s6 khong duoc phép ding dau dinh danh.

Ky tu @ chi dugc phép ding dau dinh danh (va cling khong duwgc khuyén
khich st dung).

Khi dat dinh danh c6 sy phan biét gitta ky tw hoa va thwong. Vi du write
va Write la hai dinh danh (ctia phwong thitc) hoan toan khac nhau. Biéu nay khac

biét vdi ngon nglt nhu Pascal von khong phan biét ky tu hoa va thuong.
2.2.5. Lop Program va phwong thitc Main()

C# 1a mdt ngdn ngtt 1ap trinh hwdng d6i tweong, trong mdi dw &n (project)
bat budc phai c6 it nhat mét 16p. Lép 1a don vi quan trong bac nhét trong C#, va
ca qua trinh hoc ngdn nglt sau nay hau déu tap trung vao cac ky thuat xay dung
16p.

Program 1a 16p dugc C# te dong sinh ra khi tao project. Tén cua 16p nay
khong bat budc 1a Program. Chting ta c6 thé thay ddi thanh bat ky tén goi nao,

mién phit hop véi quy tac dat tén. [
Trong 16p Program c6 mot phuwong thitc (method) ddc biét :
static void Main(string[] args)
{
Console.WriteLine(”Hello world from C#");
Console.WriteLine("”Press any key to quit”);
Console.ReadKey();
}

static void Main(string[] args) { Console.WriteLine("Hello world from C#”);
Console.WriteLine("Press any key to quit”); Console.ReadKey(); }

static void Main(string[] args)
{
Console.WriteLine(”Hello world from C#");

Console.WriteLine(” Press any key to quit”);




LAP TRINH HUONG POI TUONG

Console.ReadKey();
}

Phuong thitc nay co tén goi riéng la “entry point”. Main() la phwong thrtc

dau tién duoc goi khi chay chuwong trinh C#. Pay la diém khéi dau trong hoat

dong cua cac chwong trinh C#.

Do d6, Main va main khong giong nhau, Writeline khac v6i WriteLine.

Luu y rang, ngdn ngit C# phan biét chit hoa — thuwong, giong nhu C/C++.

Phurong thitc entry point ctia C# bat budc phai 1a static void Main() hodc

static int Main(). Phan tham s& khong bat budc. Néi chung chiing ta c6 thé gap

cac bién thé sau cua phwong thirc Main():

2.2.6.

/I int veturn type, array of strings as the parameter.
static int Main(string[] args)

{

/I Must return a value before exiting!
return 0;

/

/I No return type, no parameters.
static void Main()

{}

/I int return type, no parameters.
static int Main()

{

/I Must return a value before exiting!
return 0;

/

Khai bao bién trong C#

Bién trong C# dugc khai bao v6i ct phap sau:
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datatype identifier;

Trong &6 datatype (kiéu dir liéu) la tén kiéu d@r 1liéu ma bién d6 cb thé luu
gitt, identifier 1a dinh danh (tén) cua bién.

Vi du 2.1: Khai bao bién c6 tén la i, lvu gitt dwoc cac gia tri s nguyén (int).

nti;

Tuy nhién, trong C#, 1énh khai bao bién trén mac du ding ct phap nhung

compiler lai khong cho phép dung ngay bién i trong cac bidu thikc. C# bat budc

bién phai dwoc gan gia tri truede khi st dung.
Dé€ gan gid tri cho bién ta dung phép gan (assignment operator):
i=10;
Phép gan trong C# don gian chi 1a mot dau bang (=).
C6 thé két hop ca khai bao bién va gan gia tri vao cung mot lénh:
inti=10;

Co6 thé khai bao va gan gid tri cho nhiéu bién cung kiéu trong cuing mot
lénh:

int x =10, y =20; // x va y c6 cung kiéu int

Néu cac bién khéc kiéu, bt budc phai khai bao trong cac 1énh khac nhau:
int x=10;

bool y = true; // bién chia gia tri logic true/false

// 1énh khai bdo dudi day la sai

int x = 10, bool y = true; // trinh bién dich sé& b4o 15i & dong nay

Bién cuc bd trong C# dwoc dét tén theo quy tic dit dinh danh.

Trinh bién dich C# bt budc moi bién phai duoc khoi tao voi mot gia tri

nao dé trude khi st dung trong biéu thic.
C# c6 hai phuong phap d€ dam bao bién dwgc khoi tao trude khi st dung.

Néu bién 1a mot treong di liéu trong class hodc struct. Néu khong dwoc
1ap trinh vién truc ti€p gan gia tri, trinh bién dich sé tw ddng gan cho bién mot

gia tri mdc dinh tuy ting kiéu di liéu (vi du 0 cho s6 nguyén).
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Né&u bién nam trong than phuwong thiec (goi 1a bién cuc bd — local variable):
bat budc 1ap trinh vién phai tric tiép gan gid tri triede khi stt dung né trong bidu
thirc. Trong treong hop nay, bién khong nhat thi€t phai duoc khoi tao ngay khi
khai bdo. Mién sao né phai cé gid tri triedc khi ste dung 1a dwgc. Vi pham nay bi
C# coi 12 16i va trinh bién dich sé dirng lai.

Duéi day 1a mot vi du 18i vé st dung bién khong khéi tao:

static void Main()

{

int d;
Console.WriteLine(d); // Sé bio 16i ¢ ddy. Bién d chwa c6 gid tri.

/

Néu bién dich doan 1énh trén sé gdp 16i “Use of unassigned local variable
Vd'll.

Pham vi cta bién trong C#

Pham vi (scope) la vung 1énh ma céac 1énh trong d6 co thé truy xuéat bién.
Pham vi dwgc xac dinh theo quy tic sau:

Bién (trong than phuwong thitc) cd thé truy xuat tte vi tri khai bao dén khi
gdp ddu } bao hiéu két thuc caa nhém 1énh. Mot nhom 1énh dat trong cap dau { }
nhuw vay goi la mot khai code (code block). N6i cach khac, bién c6 pham vi tac dung
la khoi 1énh ma né dwoc khai bao. Ra khoi khoi 1énh nay, bién khong st dung
duoc ntra.

Cac khdi 1énh c6 thé nam I6ng nhau. Bién khai bao & khdi code 1én (nam
ngoai) sé cd pham 1a ca khai 1énh 16n, tic la bao trum ca cac khdi lénh con bén
trong. Bién khai bdo ¢ khdi 1énh con (bén trong) thi ¢c6 pham vi la khéi 1énh dé
thoi. Khoi 1énh bén ngoai khong thudc pham vi cia bién do.

2.2.7. Hang trong C#

Hﬁmg 6 thé xem twong tw nhu bién vé khia canh luu trit dit liéu. Khac biét

duy nhat 1a gia tri ciia hang khong thé thay doi.

Hang duoc khai bdo va khéi tao véi et phap nhu sau:
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const int a=1000; // gid tri ciia a sé khong thé thay d6i dwoc sau khai bdo nay

Tuy nhién c6 mot s su khéac biét sau gitra hf?mg va bién: Hf?mg bat budc
phai duoc khoi tao ngay lac khai bao. Sau khi gan gia tri (Itc khai bao), gia tri
nay sé khong thé thay doi.

Gia tri cia hang phai tinh todn dwoc & giai doan bién dich chwong trinh.
Do vay, chung ta khong thé khoi tao mot h.%mg nhung st dung gia tri 1ay tit mot
bién.
2.2.8. Cac kiéu dir liéu co sé caa Ci#

Kiéu dit liéu (data type, hay don gian 1a type) trong C# (cling nhu cac ngon
ngit khac) 1a mot didc tinh ctia dit liéu nham thdng bao cho C# compiler biét vé y
dinh st dung d@ liéu cua lap trinh vién. Mot trong nhiing viéc dau tién can st
dung dén kiéu dit liéu 1a khai béo bién va hang ma chting ta da biét
e. Cic kiéu s6' nguyén
Kiéu sd nguyén (int) caa C# ludon ludn chiém 4 byte (32 bit). Trong C++, s6
bit ctia kiéu int thay d6i phu thudc vao platform.

Kiéu byte 1a 8 bit, ¢ dai gia tri tir 0 dén 255, va khong thé chuyén doi qua
lai v6i kiéu char nhu trong C. Kiéu byte luén luén khéng dau (khac véi C). Néu
mudn st dung sd nguyén 8 bit c6 dau, chung ta dung kiéu sbyte.

T4t ca cac kiéu s6 nguyén déu c6 thé nhan gia tri biéu dién & nhiéu co
s0 (base) khac nhau: co s6 10 (decimal), 16 (hex), 8 (octal), 2 (binary). Gia tri biéu

dién & cac co s8 khac 10 phai stt dung thém tiép t& (prefix) twong tng.
long x = 0x12ab; // s6"hexa, prefix la Ox hodc 0X
byte y = 0b1100; // s6'nhi phin, prefix la 0b hodc 0B
int z=01234; // s6'hé co s6'8, prefix 1a 0

C# cho phép stt dung dau _ gitta cdc chir s6 dé tach cac chit s6 cho dé doc

hon véi cac gia tri 16n. Dau _ goi la digit separator.
long 11 = 0x123_456_789_abc_def; // ddu _ gitip tich cdc chir s6'cho dé doc
long 12 = 0x123456789abcdef; // cich viét thong thurong

int bin = 0b1111_1110_1101; // viét tdch cdc bit thé nay dé doc hon
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Khi dung ttt khéa var d€ khai bao bién thudc ki€u s6 nguyén, C# mdc dinh
sé hiéu né 1a kiéu int. Néu mudn chi dinh gia tri nguyén thudc mot kiéu nao do
khac, ching ta phai sit dung mot cach viét riéng goi la integer literal.

Integer literal la cac ky tw viét vao cudi gia tri sO (postfix) dé€ bao hiéu ki€u
dt liéu, bao gom: U (hodc u) bao hiéu s6 nguyén khong dau; L (hodc 1) bao hiéu
gia tri thudc kiéu long; UL (hodc ul) cho kiéu ulong. C6 thé stt dung cac ky ty nay
khi viét & hé co s6 khac 10. Vi du:

var i0 = 123; // c# mdc dinh coi ddy la kiéu int

var il = 123u; // id tri nay thudc kiéu wint

var i2 = 1231; // gid tri nay thudc kiéu long

var i3 = 123ul; // gid tri nay thudc kiéu ulong

var i4 = 0x123L; // id tri kiéu long & hé hexa

3. Cic kiéu s6'thuc

C# (va .NET) chi cung cdp 2 loai sO thuec: float (System.Single) va double
(System.Double)

Khi dung ttr khéa var véi gia tri s6 thuc, C# sé mdc dinh hiéu n6 thudc vé
kiéu double. D€ chi dinh mot gia tri thue thudce kiéu float, can dung hau t6 F (hoac

f) sau gia tri. F (hodc f) dwoc goi la float literal.
var r1=1.234; // r1 thudc kiéu double

var r2 = 1.234f; // r2 thugc kiéu float

decimal (System.Decimal) la mot dang so thuc ddc biét chuyén dung trong

tinh toan tai chinh.
Literal cho decimal Ia M (hodac m).
var d = 12.30M; // bién nay thudc kiéu decimal

Cac kiéu sd thuc cting hd tro cch viét dang khoa hoc (va cé thé két hop

vOi float decimal):
var d1 =1.5E-20; // cich viét khoa hoc binh thwong la 1,5*10"-20, kiéu double
var f1 = 1.5E-10F; // s6'1,5*10"-10, kiéu float

var m1=1.5E-20M; // 1,5*10%$-20, kiéu decimal
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4.  Kiéu Boolean

Boolean (.NET) hay bool (C#) chi nhan dung hai gia tri: true va false. Day

cting duoc goi 1a literal ctia kiéu bool.

Trong C# khong thé tw do chuyén doi gitta bool va s6 nguyén nhu trong
C/C++. C6 nghia 1a khong thé sit dung 0 thay cho false, gid tri khac 0 thay cho
true nhu trong C. Bién khai bdo thudc ki€u bool chi cé thé gan gia
tri true hoac false.

5. Kiéuky tw

Kiéu char (C#) hay System.Char (.NET) dung d& biéu dién ky tw don, méc

dinh la cac ky tw Unicode 16 bit.
6.  Kiéu chudi ky tw

Chudi (xau) ky tu (string hodc System.String), khac biét véi cac kiéu div
liéu bén trén, 1a mot kiéu dix liéu tham chiéu (reference type)
2.2.9. Toan ti trong C#

C# c6 kha nhiéu todn t& (phép toan). Qua mbi phién ban C# lai dwa thém
vao nhiing phép toan maéi st dung voi kiéu dix liéu moi.

Phan 16n cac toan t co ban déu twong tw nhu cac ngdn ngtr kiéu C, bao
gom cac phép toan s6 hoc, phép toan logic, phép toan tang giam, phép toan nhi
phan, phép toan index (truy xuat mang), hay phép toan diéu kién.

Tuy nhién, C# c6 nhiéu phép toan hoan toan khac véi C/C++, vi du phép
toan kiém tra gia tri null (null coalescing), kiém tra kiéu, dinh danh, cac phép
toan cho delegate, v.v..

Tham chi cho cung mot cong viéc nhung phép toan cua C# khong giong

nhu C/C++. Vi du phép toan truy xudt thanh vién (object va struct).

Dudi day la danh sach tat ca cac phép toan hién c6 trong C#.

NHOM TOAN TU
Phép toan s6 hoc +=*/%
Phép toan logic va nhi phan &I N~ && 1!
Phép toan ghép xau +
Phép todn tang giam - —
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Phép toan dich bit <<>>

Phép toan so sanh ==l=<><=>=
Sy S N

Phép gan ;<=_>:= Eakaalalatie

Phép toan truy xudt thanh vién (object va struct)

Phép todn indexer (cho mang) (1

Ep kiéu (type casting) 0

Phép toan diéu kién 2

Phép toan cho delegate (thém/bét) +—

Khoi tao object new

Lay thong tin vé kiéu dit liéu

sizeof is typeof as

Kiém soat 16i tran bd dém checked unchecked
Phép toan lién két null ??

Phép toan kiém tra diéu kién null 2. 7]

Lay tén ctia phan tw nameof()

2.2.10. Cac cdu trac diéu khién trong C#

a. Cdu triic ré nhanh if else

Cau trac if-else cia C# hoan toan thira ké tir C/C++. Ct phdp ctia cau trac if-

else nhu sau:
if (condition)
{

statements 1

else

statements 2

/

Trong d6, condition 1a biéu thirc logic —biéu thirc ma gia tri tra vé la true hodc

false. Day la két qua thuc hién cac phép so sanh, hodc két qua tra vé ctia mot sd

phuong thttc.
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Statements 11a danh sach cac lénh sé thuc thi néu condition c6 gia tri

true; Statement 2 la danh sach 1énh sé thuc thi néu condition c6 gia tri false.
C6 mét s lru y sau khi dung if-else:

- Néu statements 1 hodc statements 2 chi c6 mot Iénh duy nhat thi c6 thé

khong can dung cap dau {}.
- Nhanh else{} 1a khong bat budc; if thi bat budc phai c6.
- Binh thuong chi c6 thé tao ra 2 nhanh ré: 1 nhanh if, 1 nhanh else.

- D€ tao thém nhiéu nhanh ré nita chung ta cé thé két hgp thém cac

nhdnh else if vao cau truc trén. SO luong nhanh else if khong gidi han.
- Co6 thé Iong nhiéu if-else vdi nhau.
7. Cdu triic ré nhiéu nhdnh switch-case

C# cung cap mot cau trac khac dé€ thuc hién ré nhiéu nhanh thay cho viéc

Iong ghép nhiéu if-else: cau truc switch-case. Cit phap nhu sau:
switch(expression)
{

case <valuel>
/1 code block
break;
case <value2>
/1 code block
break;
case <valueN>
/1 code block
break;
default
/1 code block
break;
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}

Cau trac nay yéu cau phai cung cdp mot biéu thirc “expression” (1énh tinh
toan). Gid tri cia expression sé dugc tinh ra va Ian luot so sanh véi valuel, value2,
.., valueN. Céac value nay bat budc phai la cac hang sd hodc biéu thirc tinh ra hang
56, KHONG duoc str dung bién.

Néu trung v6i value nao, khéi 1énh twong ting sé duoc thyc hién, sau d6
s& bo qua tat ca cac kiém tra con lai. Vi Iy do nay, C# bat budc mdi “case” phai
duoc két thic br?mg lénh “break” hodc “return”. Quy dinh nay khién cau trac
switch-case ctia C# an toan hon mét chiit so véi trong C/C++ (vn khong bat budc

dung break).

Khi mot case dwgc thue hién, cé thé ti€p tuc nhay sang mot case khac b:ﬁng
1énh nhay goto case. Cach st dung switch-case ma thuc hién dwgc nhiéu case

cung luc nhu vay c¢é tén goi la fall-through (thwc hién qua nhiéu case).

Néu gia tri ctia bi€u thitc tinh ra khong trung véi bat ky “case” nao, khoi
1énh default sé duiroc thiee hién. Khéi “default” khong bat budc. Trong triedong hop
khong c6 khoi default va gia tri ctia expression khong trung voi bat ky case nao,

cdu truc switch don gian la khong thuc hién bat ky khoi 1énh nao.

Céc lénh di sau mdi case khong can viét trong cap {}, ké ca khi c6 nhiéu
lénh.

Cau trac nay yéu cau phai cung cdp moét biéu thirc “expression” (1énh tinh
toan). Gia tri cua expression sé duoc tinh ra va Ian luot so sanh véi valuel, value2,
., valueN. Céc value nay bat budc phai 1a cac hang s6 hodc biéu thirc tinh ra hang
56, KHONG duoc st dung bién.

Néu trung vé6i value nao, khoi 1énh twong ting sé duoc thyc hién, sau d6
sé bo qua tat ca cac kiém tra con lai. Vi ly do nay, C# bat budc mdi “case” phai
dwoc két thuc b::fmg lénh “break” hodc “return”. Quy dinh nay khién cau trac
switch-case ctia C# an toan hon mét chtit so véi trong C/C++ (vn khong bat budc

dung break).

Khi mét case dwgc thuc hién, cé thé tiép tuc nhay sang mot case khac b.%mg
lénh nhay goto case. Cach st dung switch-case ma thuc hién dwgc nhiéu case

cung lac nhu vay c6 tén goi la fall-through.
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Néu gid tri ctia biéu thirc tinh ra khong trung véi bt ky “case” nao, khoi
1énh default s& dugc thuc hién. Khdi “default” khong bat budc. Trong truong hop
khong c6 khdi default va gia tri ctia expression khdng trung véi bat ky case nao,

cau truc switch don gian la khong thuc hién bat ky khoi 1énh nao.
Cac 1énh di sau mdi case khong can viét trong cap {}, k€ ca khi c6 nhiéu
lénh.
8. Cdu truc while
while ( <biéu_thirc_logic> ) { [<danh_sdich_lénh>] }

Churng nao biéu thitc logic con nhan gia tri true thi danh sach 1énh sé dwgc
thue hién. Cau trac nay sé ludn kiém tra biéu thic logic trude, sau dé méi thuc

hién danh sach lénh.

var1=0;
while(i< 10)
{

Console. Write($"{i}\t");
++

7

/

Trong cdu truc while, danh sach Iénh c6 thé khong duoc thuc hién Ian nao.

Tinh hudng nay xay ra khi biéu thitc logic nhan gid tri false ngay ttr dau.

Luu y rang trong than ctia while phai ¢6 1énh lam thay d6i gid trj cta bidu

thire logic. Néu khong sé tao ra vong lap vo han.
9.  Cau tric do-while
do { [<danh_sdch_lénh>] } while ( <biéu_thiec_logic> );

Thuc hién danh sach 1énh r6i maéi kiém tra gia tri cta biéu thirc logic. Néu

biéu thtrc logic van nhan gia tri true, danh sach lénh s€ lai dwoc thuec hién.
1=0;
do
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Console.Write($"{i}\t");
++

} while (i< 10);

CAu trtc do-while khac biét véi while & chd, danh sach 1énh sé dwoc thuc
hién trudc, sau d6 mai kiém tra gia tri cua biéu thic logic. Do d¢, khi st dung

cau truc do-while, danh sach 1énh luon ludn thue hién it nhat mot Ian.

Luu y rang, sau while(<biéu_thtrc_logic>) phai c6 ddu cham phay.

do{..}

while(i < 10);

Giong nhu doi véi while, phai c6 1énh lam thay doi gia tri ctia bi€u thitc
logic trong khdi code ctiia do. Néu khong sé tao ra vong 1ap vo han.

10. Cau truc for

for (<khéi tao gid tri ddu ciia bién diéu khién>; <kiém tra diéu kién dieng ciia bién

diéu khién>; <bwoc nhay> { [<danh_sdich_lénh>] }

Cau truc nay sé thyc hién danh sach 1énh mét s6 lan xac dinh (trong khi

hai cau trac trén khong xac dinh dwoc s6 lan thuc hién).
for (i=0;i<10; i++)
{
Console.Write($"{i}\t");
}

Trong cdu trac for, bién diéu khién, cach thay d6i gia tri ciia bién diéu khién
cting nhu diéu kién kiém tra bién diéu khién déu viét chung trong khai bao. C#

sé tu thay doi gia tri bién diéu khién theo cong thirc chung ta cung cdp.

Chuang ta c6 thé thuc hién dong thoi khai bao va khoi tao gia tri ctia bién

diéu khién ngay trong cdu truc for, thay vi phai khai bao bién riéng.
for (vari=0;i<10; i++){ ... }
Chung ta c6 thé Iong nhiéu vong for véi nhau, vi dy, d€ duyét mot ma tran.

/I duyét qua cac hang
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for (inti=0;i<100;i+=10)
{
/1 duyét qua cdc cot trong mot hang
for (intj=1i;j<i+ 10; j++)
{
Console.Write($" {j}");

}
Console.WriteLine();

11. Diéu khién vong ldp

Trong vong lap c6 thé st dung 1énh break hodc continue d€ diéu khién hoat

dong cua vong lap. Cu thé nhu sau:

- Lénh break: pha v vong ldp. Khi gap lénh break, tat ca cac 1énh dung

sau break sé khong thuc hién nira, vong lap két thuc.

- Lénh continue: pha vo chu ky hién tai cta vong lap. Khi gdp lénh
continue, tat ca 1énh ding sau continue khong thyc hién nira, vong lap sé chuyén

sang chu ky tiép theo.
2.2.11. Quan 1i 16i va ngoai 1&
a. Ngoai I¢

Ngoai 1& (exception) 1a van dé 16i phat sinh trong qua trinh thuc thi chwong
trinh. Threong khi chirong trinh dang chay ma phét sinh ngoai 1é (16i) thi dan dén
chuong trinh két thuc ngay lap tic. Cé nhiéu nguyén nhan d€ chuong trinh dang

chay ma phat sinh ngoai ¢, vi du:
- Dt liéu nguoi dung nhap sai, ma chwong trinh khong kiém soat duwoc
- Thuc hién cac phép toan khong duoc phép (nhu chia mot sd cho 0)

- Thao tac vdi tai nguyén khong ton tai (nhu mo file khong co trén dia,

két ndi dén co s¢ dix liéu khong ton tai ...)

- Thiéu bd nhé...
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Trong C# khi c6 mot 16i phét sinh hau hét cac 16i déu c6 thé quan ly boi
thw vién C# thi n6 sé phat sinh ra mot doi twong 16p Exeption (System.System)

hodc d6i tuwong 16p nao dé ké thira tir Exception

Khi mot d6i teong 16p Exception sinh ra ma chuwong trinh khong cht dong
xw ly d6i twong nay thi chwong trinh sé két thic. D6i twong 16p Exception chira
trong né cac thong tin vé 16i (dong thdng bao, nguyén nhan 13i, noi phéat sinh 16i
)

b. Qudn Ii 16

Néu ngoai 18 (16i thue thi) phat sinh ma khong xtt 1y thi chuong trinh sé
ding dot ngot do d6 néu mudn x ly ngoai 1€ thi ta can bét (catch) 1ay né va diéu
huwdng chuong trinh mot cach thich hop. Dé bat ngoai 18 ta stt dung cau lénh try

... catch ... nhu sau:
try {
/] Céc khoi code duwoc gidm sdt dé’bit 16i néu cé
/] néu cé 16i sé phdt sinh ngoai ¢ Exception
/1 Ngoai 1¢ nay bt lgi dwoc 6 khoi catch
}
catch (Exception loi)
{
// Khéi nay thuec thi khi cé 16i - doi twong Exception bit duwoc lwu 6 bién loi
/
Vidu2.2:
static void Main(string[] args)
{
try {
/] khoi nay dwoc gidm sdt dé'bit 16i - khi né phdt sinh
int[] mynumbers = new int[] {1,2,3};

int i = mynumbers[10]; // dong nay phdt sinh 16i
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Console.WriteLine(i); /] dong nay khong dwoc thuwc thi vi 16i trén
}

catch (Exception loi)

{
/1 khoi nay thuec thi khi biit duwoc 16
Console.WriteLine(”Cé 16i r6i”);

Console.WriteLine(loi.Message);

}

Trong .NET tir 16p co s Exception xay dung nén rat nhiéu loai ngoai 1&

khac phuc vu chi tiét cho tung loai 16i phat sinh khac nhau nhu:

FileNotFoundException, FormatException, OutOfMemoryException,

ArgumentException, NullReferenceException, IndexOutOfRangeException,

DivideByZeroException...

D& bit cu thé mot loai ngoai 1€ nao do chi viéc thém mot khai catch tuwong

ttng voi ngoai l¢ do.

Vidu2.3:
try {
int x = 10;
inty=0;

intz=x/y;

}
catch (DivideByZeroException el) {

Console.WriteLine(el.Message);
}

catch (Exception e2) {
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Console.WriteLine(e2.Message);

}
Trong lénh try ... catch, chiing ta c6 thé thém mot tuy chon la khéi finally,
cac lénh trong khoi nay dwoc thuee thi ngay ca khi cé phat sinh ngoai 1€ hay khong.

Khoi nay co ban dé€ giai phong cac tai nguyén chiém git.

Vidu2.4:
nt x=10;
inty=0;
ntz=0;
try {

z=x/y;
}

catch (DivideByZeroException el) {
Console.WriteLine(el.Message);

}

finally {
/I Ludn dwoc thi hanh du co phat sinh ngoai I¢ hay khong
Console.WriteLine(z);

}

Néu chuong trinh mudn phat sinh ngoai 1& cho biét c6 mot 16i ndo d6 vira
xay ra thi chung ta can tao ra mot doi twong 16p Exception hodc déi tuwong thudc
16p nao d6 ké thira tir Exception, sau d6 phat sinh bang 1énh throw. Ném 16i
(throw) dung d€ ra hiéu 16i la thuwong xay ra trong qua trinh thuce thi chwong

trinh.

Vi dy 2.5 : Xay dung ham Thuong néu tham s& thit 2 bang khong thi phét

sinh ngoai 1€.
public static double Thuong(double x, double y) {
if(y==0){
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/] Khéi tgo ngoai 1, tham so'la thong bdo 16i
Exception myexception = new Exception(”S6 chia khong duwoc bang 0”);
/1 phat sinh ngoai Ié, code phia sau throw khong dwoc thiec thi
throw myexception;
}
return x / y;
}
static void Main(string[] args)
{
double z = Thuong(100,0);
/

Chuang ta cé thé khai bao mot 16p ngoai 1€ tuy y k€ thira tit 16p ngoai 1€

nhuw : System.Exception r6i s dung chiing trong cdu tric kiém soét try..catch

Vidu 2.6 : Nhap vao mot dit liéu chudi string, chudi nay phai co d¢ dai dudi

10 ky tuw, néu dai hon thi phat sinh Exception riéng.
namespace Error_Exception
{
public class DataTooLongExeption : Exception
{
const string erroMessage = "Dir li¢u qud dai”;
public DataTooLongExeption() : base(erroMessage) {
}
}
class Program
{
public static void Userlnput(string s) {
if (s.Length > 10)
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Exception e = new DataTooLongExeption();
throw e;  // 16i ving ra
}
//Other code - no exeption
}
static void Main(string[] args)a
{
try {
UserInput("Day la mot chudi rat dai ...");
}
catch (DataTooLongExeption e) {
Console.WriteLine(e.Message);
}
catch (Exception otherExeption) {

Console.WriteLine(other Exeption.Message);

/
2.2.12. Truyén tham sé

Trong C#, ta c6 thé truyén tham sd cho phuong thirc theo kiéu tham chiéu
hodc tham trj. Khi truyén theo ki€u tham trj sé xay ra viéc sao chép gia tri tir d6i
sO (tham sO thuc) sang tham s (tham sd hinh thitc). Con khi truyén theo kiéu

tham chiéu thi doi s6 va tham sO déu la mot.

C# cung cdp tir khoa ref d€ truyén doi so theo kiéu tham chiéu va tir khoa

out d€ truyén d6i s6 vao trong phwong thic theo kiéu tham chiéu ma khong can
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khoi gan gia tri dau cho d6i s6. Tuy nhién, khi dung tir khda out thi trong phuong

thirc phai c6 lénh gan gid tri cho tham chiéu nay.

Déi véi nhiing d@ liéu kiéu gia tri (int, long, float, char,...), mudn thay d6i
gia tri ctia chung thong qua viéc truyén tham sd cho ham, phwong thic ta phai

truyén theo kiu tham chiéu mot cach tedng minh bang tir khéa ref hogc out.

Dai véi nhitng dit liéu kiéu tham chiéu (d6i twong, mang), khi dung chung
dé truyén do6i s6 ma khong co tir khoa ref hoac out, ta chi c6 thé lam thay doi gia
tri ctia vung nho trong heap ma chung tré téi nhung ban than tham chiéu (dia chi
vung nhd) khong bi thay d6i. Néu mudn thay do6i vung nhé ma ching tro téi ta

phai dung ttt khda ref hodc out mot cach teong minh.

Vidy 2.7 : Stt dung truyén tham tri bang tham s6 kiéu gid trj trong bai todn

d6i s6 nhu sau :
class PassingByVal
{

static void Swap(int a, int b)

{
int Temp = a;
a=2b;
b = Temp;
Console.WriteLine("Trong phuong thuc Swap: a={ 0}, b={1}",a, b);

/
static void Main(string[] args)
{

intx=3,y=4;

Console.WriteLine(” Truoc khi goi phuong Swap: x ={ 0}, y={ 11", x, y);
Swap(x, y);

Console.WriteLine(” Sau khi goi phuong thuc Swap: x ={ 0}, y={1} ", x,
v);
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}
CAU HOI VA BAI TAP
1. Cau hoi :
Cau 1: Néu cac ngdn ngir 1ap trinh pho bién hién nay.
Cau 2: Trinh bay wu va nhuoc diém ctia ngon ngtx C#.
2. Baitap
Bai 1: Viét chuong trinh C# giai phuong trinh bac 2: ax? +bx + ¢ =0.
Bai 2: Viét chuong trinh C# liét ké tat ca cac s6 nguyeén t6 nhé hon n.

Bai 3: Viét chwong trinh C# tim cac s6 thuan nghich c6 6 chit s6. Mot s
duoc goi la sO thuan nghich néu ta doc ttr trai sang phai hay tir phai sang
trai sO d6 ta van nhan dwgc mot sd giong nhau. Vi du 123321 la mot sO

thuan nghich.
TAI LIEU THAM KHAO BAI 2

[1] P.H.Khang, C# 2005 Tdp 1 Lip trinh co ban, NXB Lao dong xa hoi, 2013.




4dd  TRUONG DAIHOC HA LONG




LAP TRINH HUONG DPOI TUONG =~ ¢l

BAI 3 LOP VA POI TUONG

NOI DUNG CHINH
 Cdach khai bao va stt dung 16p
« Khaéi niém, cach str dung d6i twong trong 1ap trinh C#

« Pham vi st dung cta 16p va d6i tuong

3.1. LOP

Khai bao 16p (class) trong C# sit dung cau trac :
[Mikrc dg truy cdp] class <tén class>{ [thdn class] }
trong do:

- class la ttr khda ctia C# dung d€ khai bao 16p;

- Tén class do ngudi 1ap trinh lwa chon va phai tuan thu quy tac dit dinh
danh.

Cac phan nay viét tach nhau béi dau cach.

Dau céach trong C# chi c6 tac dung phan tach cac thanh phan caa mot lénh,
khac v6i mot s6 ngon nglr dung ddu cach nhu mot phan caa cu phap. SO luong
ddu cach khong anh huwong t6i y nghia cua dong lénh. Trinh bién dich sé tw bo
qua nhing dau cach thtra. [2]

T khoa “class” 1a bat bude khi khai bao 16p. Méc dinh, Visual Studio thé
hién ttr khoa béng mau xanh da troi. Tte khoa la nhttng cum ky ti dwoc C# lua

chon cho nhitng muc dich riéng dé dién dat cti phép ctia ngdn ngir. Mot s6 kiéu




dd  TRUONG DATHOC HA LONG

dix liéu dung san cuaa C# ciing dwoc dat thanh tr khoa (s€ xem xét trong cac bai
sau). [2]

Tir khéa diéu khién truy cdp quyét dinh pham vi st dung ctia 16p. Mdi 16p
trong C# c6 thé chi dwgc st dung ndi b trong pham vi ctia du an (project), hoac
c6 thé duoc st dung boi cc project khac. Mac dinh, mdi 16p trong C# chi duwgc ste
dung trong pham vi cta project (st dung bdi cac 16p khac trong cung project). Do
d6, néu khong thay diéu khién truy cap nao thi sé hiéu 1a “internal”. Néu mudn
stt dung 16p nay trong cac project khac, trude tir khoa 16p can bo sung tit khoa
“public”.

Vi du 3.1: Tao mot 16p c6 tén Motorbike c6 cac thudc tinh nhu: tén, kiéu,
mau sac...

class Motorbike

{

/! Khai bdo thudc tinh

private string name;

private string type;

private string color;

private int guarantee;

/I Khai bdo va dinh nghia phwong thirc
public void Input()

{

Console. Write(” Enter motorbike name: ”);
name = Console.ReadLine();
Console.Write(” Enter motorbike type: ”);
type = Console.ReadLine();
Console.Write(”Enter motorbike color: ”);
color = Console.ReadLine();
Console.Write(”Enter motorbike guarantee: ”);

guarantee = Convert. Tolnt32(Console.ReadLine());
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}
public void Display()
{
Console.WriteLine(” Motorbike name: ” + name);
Console.WriteLine(” Motorbike color: ” + color);
Console.WriteLine(” Motorbike type: " + type);
Console.WriteLine(” Motorbike guarantee: ” + guarantee);
}

3.2. POl TUONG

Lép mo ta cdu trac chung ctia mot nhom ddi teong nao dd, nguoc lai,

mot dbi twong la mot truong hop cu thé cua mot 16p.

Vi doi tuwgng la mot kiéu tham chiéu nén dit liéu thuc sy duoc tao trén
vung nhé Heap va ta phai dung toan t new d€ cap phat cho d6i tuong. K€ ti
luc déi twong duoc cdp phat by nhd, ta c¢d thé gan cac gia tri cho cac bién

thanh vién, goi thihanh cac phuong thitc cua do6i teong nay.

Thwong thi ta chi viéc khai bao va cap phat d6i twong, viéc huy vung nhé
ma d6i tuwong chiém gitr khi d6i twong d6 mat hiéu lyc sé do b don rac cta
trinh biéndich dam nhiém.

Ct phap khai bao doi tuwong va cap phat vung nhé cho doi tuong:
TénLép TénBiénDoiTwong;

TénBiénDoiTwong = new TénLop(DanhSdchbdiSo);

hoac

TénLop TéenBienDoiTwong = new TénLop(DanhSiachD0iSo);

Chu y:

- Sau khi khai bao bién d6i twong thi bién d6 chi la méot con tro.

- Sau khi cap phat bang tir khéa new thi bién tré téi mot ddi twong thuc

su.
Vi du 3.2: Tao mdt d6i twong cd tén la exciter, ci phdp nhu sau:

/I Tao doi twong la exciter
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Motorbike exciter = new Motorbike();

/I Truy cdp phwong thirc

exciter.Input();

exciter.Display();
3.3. PONG GOI DU LIEU

Tinh déng gdi (Encapsulation) la kha nang che giau thong tin cua d6i
twong voi moi treong bén ngoai. Viéc cho phép moi treong bén ngoai tac dong

1én cac dix liéu ndi tai cua d6i twong hoan toan tuy thudc vao nguoi viet ma.[2]

Tinh dong goi duoc thuee hién béng cach stt dung cac chi thi truy cap. Mot
chi thi truy cap xac dinh pham vi va kha nang truy cap cta cac thanh vién 16p

(treong, thudc tinh, phwong thitc). C# hd tro cac chi thi truy cap sau:
- public
- private
- protected
- internal
- protected internal
Chi thi truy cap public

Chi thi truy cap public cho phép mot 16p dwa ra cac thudc tinh va cac
phuong thitc thanh vién ctia n6 cho cac phuong thitc va doi twong khac. Bat ky

thanh vién nao cing c6 thé dugc truy cap tir bén ngoai 16p.

Chi thi truy cap private

Chi thi truy cap private cho phép 16p an cac truong va cac phuong thirc
thanh vién khoi cac phuong thiic va d6i tuong khac.

Chi cac thanh vién trong cung mot 16p mai c6 thé truy cap cac thanh vién
private ciia né. Ngay ca thé hién ctia 16p cling khong thé truy cap cac thanh vién
private cuia no.

Néu mot treong hodc phuong thire khong ¢ chi thi truy cdp thi né sé duoc

gan chi thi truy cap méc dinh 1a private.

Chi thi truy cap protected
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Chi thi truy cap protected cho phép 16p an cac treong va cac phuwong thirc
thanh vién khoi cac phuwong thirc va doi tuong khéac. N6 chi cho phép mot 16p
con truy cap cac truong va cac phuwong thirc thanh vién nay ctia 16p cha (hoac 16p

CO SO).

Chi cac thanh vién trong class cha va class con méi ¢ thé truy cap cac
thanh vién protected cua 16p cha. Ngay ca thé hién ctia 16p con hay 16p cha ciing

khong thé truy cap cac thanh vién protected ctia class cha.

Chi thi truy cap protected twong tw chi thi truy cap private, chi khacla no
cho phép class con truy cap cac treong va phuong thiec thanh vién cta class cha

cO chi thi protected.
Chi thi truy cap internal

Chi thi truy cap internal cho phép mot 16p dua ra cac thudce tinh va phuwong
thitc thanh vién ctia né cho cac phuwong thitc va doi twong khac trong cung

assembly.

No6i cach khac, bat ky thanh vién nao c6 chi thi truy cap internal déu c6 thé
duoc truy cap ti bat ky 16p hodc phwong thirc nao dugc dinh nghia trong cung

mot assembly.

Chi thi truy cap internal twong ty nhuw chi thi public, nd chi khac ¢ chd chi
thi internal gid¢i han pham vi truy cap trong cing mot assembly con chi thi public
thi khong cé bat ky gidi han nao.

Néu mot class khong co chi thi truy cap thi chi thi truy cap mdc dinh sé la
internal.

Chi thi truy cap protected internal

Chi thi truy cap protected internal cho phép 16p an cac truong va cac
phuong thtrc thanh vién khoi cac phuong thirc va d6i tuong khac. N6 chi cho
phép mot 16p con cuing assembly vdi 16p cha truy cap cac treong va cac phwong
thitc thanh vién nay ctia 16p cha (hoac 16p co s0).

Do ¢6 chi thi truy cap internal nén céc treong va phuong thitc thanh vién

cta 16p cha c6 thé truy cap thong qua thé hién ctia 16p cha hodc 16p con.
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3.4. CHUONG TRINH MINH HOA

Chuong trinh nhap chiéu dai, chiéu rong cta hinh chi nhat va xudt ra dién
tich, chu vi cua hinh chtr nhat.

using System;

namespace LopDoiTuongHCN

{

class HCN

{

protected float Dai, Rong;

public float ChuVi()

{

return (Dai + Rong )*2;

}

public float DienTich()

{

return Dai* Rong;

}

public void Nhap()

{

Console.WriteLine("Nhap chieu dai: ”); Dai = float.Parse(Console.ReadLine());
Console.WriteLine(”Nhap chieu rong: "); Rong = float. Parse(Console.ReadLine());

}

public void Xuat()

{

Console.WriteLine(”Hinh chu nhat: Dai = {0}, Rong = {1}", Dai, Rong);
}

}

class Application
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{

static void Main(string[] args)

{

HCN k;

h = new HCN();

h.Nhap();

h. Xuat();

Console.WriteLine("Chu vi  hinh  chu nhat:
{0}, h.ChuVi());

Console.WriteLine(” Dien tich hinh chu nhat:
{0}”, h.DienTich()); Console.ReadLine();

}

}

}

Trong vi du trén, ta dinh nghia mét 16p cac hinh chit nhat (HCN), moi d6i
twong thudc 16p nay c6 thanh phan dit liéu 1a chiéu dai va chiéu rong va cd cac
phuong thirc nhw: nhap(), xuat(), DienTich(), ChuVi(). Sau do, trong ham Main()
ta khai bao mot ddi twong hinh ch nhat tén la h, cdp phat vung nhé cho d6i
teong nay va goi thiec hién cac phuong thirc ctia no.

Chuy:

Néu ta bo di tir khda public ding trirdec moi phwong thikc ctia 16p HCN thi
ham Main() sé€ khong thé truy cap dén cac phuong thirc cia d6i tuwong h va trinh
bién dich s& bao 16i vi khi d6 cac phuong thitc nay cé mitc d6 truy cap 1a private.

Bai tap 1: xay dung 16p hinh ch@t nhat véi thanh phan di liéu la toa dd goc
trén bén trai (x1, y1), toa do goc dudi bén phai (x2, y2) va cac phuong thitc tinh
chiéu dai, chiéu rong, dién tich, chu vi ctia hinh ch nhat va phwong thitc vé hinh

chit nhat bang cac ky tu “* ra man hinh.

CAU HOI VA BAI TAP
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Bai 1: Xay dung 16p diem véi cac thudc tinh tung do, hoanh d¢ cua diém do,
phuong thirc d6i toa do gitta dwong va am, phuong thite di chuyén theo mot gia
tri nhap vao tir ban phim, phuwong thirc hién diém 1én man hinh.

Bai 2: Xay dung 16p diem nhuw bai 1 sau dé viét chuong trinh nhap toa do
cua diém tr ban phim, di chuyén mot toa d9, 1y toa do doi xing, hién toa do
cta diém lén man hinh.

Bai 3: Xay dung chwong trinh nhap tam gidc, tinh chu vi, dién tich va in ra
man hinh d6 la loai tam gidc nao: can, vudng, vudng can, déu hay thuong.

Bai 4: Viét chuong trinh C# d& nhap mot mang, sau d6 sap xép mang theo
thi te gidam dan va in mang da sap xép trén man hinh.

Bai 5: Viét chuong trinh C# d€ nhap mot mang, sau dé tim phan t& nho th

hai r6i in két qua trén man hinh.
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PHUONG THUC KHOI TAO, HUY TAO,
BAI 4 CAC THANH PHAN TINH

NOI DUNG CHINH
« Phuong thic khoi tao, huy tao

« Cac thanh phan tinh trong C#

4.1. PHUONG THUC KHOI TAO

Phuong thire khéi tao cia mot d6i twong ¢ cac tinh chat sau:

- Duoc goi dén mot cach ty dong khi mot d6i twong ctia 16p duoc tao ra.
Dung dé khoi dong cac gia tri dau cho cac thanh phan di liéu cua doi tuong
thudc 16p.

- Tén phuong thirc gidng voi tén 16p va cé mire do truy cap la public.

- Khong ¢ gia tri tra ve.

Trudc khi phwong thikc khoi tao chay, doi tuong chua thue sy ton tai trong
bd nhd, sau khi khoi tao hoan thanh, bo nhé luu trir mot thé hién hop 1€ cua 16p.

Khi ta khong dinh nghia mot phuong thitc khoi tao nao cho 16p, trinh bién
dich sé ti dong tao mot phuong thitc khoi tao mac dinh cho 16p d6 va khai tao
cac bién b:?mg cac gia tri mac dinh.

Thong thwong ta nén dinh nghia mot phuwong thitc khéi tao cho 16p va
cung cap tham sd cho phuwong thirc khoi tao dé€ khoi tao cac bién cho d6i tuong
cua lop.

Vidu 4.1: St dung phwong thitc khoi tao cho 16p SanPham

class SanPham
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{
private string ten;
private decimal gia;
/I Khai bdo phwong thirc khoi tao voi 2 tham so’
public SanPham(string tenSanPham, decimal giaSanPham)
{
ten = tenSanPham;
gia = giaSanPham;
/
/I Khai bdo phwong thirc khoi tao khong tham s’
public SanPham()
{
ten = "Khong tén”;
gia=0;
/
/I Thudc tinh Ten 14y hodc thiét 1dp tén san phim
public string Ten
{
set { ten = value;}

get { return ten;}

}

Chuy réng, néu 16p c6 phuong thire khoi tao c6 tham so thi khi khoi tao
ddi twong (bang todn tit new) ta phai truyén tham sd cho phuwong thiec khéi tao

theo ct phap:
TénBiénDoiTwong = new TénLop(DanhSdchDo6iS0)




LAP TRINH HUONG DOI TUONG i

Vi du 4.2: Chuong trinh nhap chiéu dai, chiéu rong ctia hinh chit nhat va

xuat ra dién tich, chu vi ctia hinh chir nhat.
class HCN
{

protected float Dai, Rong;

public float ChuVi()

{
return (Dai + Rong) * 2;

/

public float DienTich()

{
return Dai * Rong;

}

public void Nhap()

{
Console.WriteLine(”Nhap chieu dai: ”);
Dai = float.Parse(Console.ReadLine());
Console.WriteLine(”Nhap chieu rong: ”);
Rong = float. Parse(Console.ReadLine());

}

public void Xuat()

{
Console.WriteLine("Hinh chu nhat: Dai = {0},Rong={1}", Dai, Rong);

}

static void Main(string[] args)

{
HCN h;
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h=new HCN();

h.Nhap();

h.Xuat();

Console. WriteLine(”Chu vi hinh chu nhat: {0}”, h.ChuVi());
Console.WriteLine(” Dien tich hinh chu nhat: {0}”, h.DienTich());

Console.ReadLine();

4.2. PHUONG THUC HUY TAO

Phuong thitc huy tao (destructor) hoat dong nguoc lai véi phuong thiec

khoi tao, dung d€ thu hoi d6i tugng.
Pac diém:

- Cé tén trung véi tén 16p nhung d€ dé phan biét véi phuong thirc khoi
tao thi thém dau “~” vao truedc tén ham

- Khong c6 kiéu tra vé

- DPuoc ty dong goi khi mot doi twong thudc 16p két thuc “vong doi” cta
no thong qua bo thu don rac tu dong GC (Garbage Collection)

- Neéu khong khai bdo phuwong thirc huy tao thi C# sé tw dong tao ra 1

destructor mdc dinh va khong c6 ngi dung gi.

- Phuong thiic huy tao khong chdp nhan bat ky tham sd nao va khong

dwoc stta d6i phuwong thire huy tao

- Phuong thttc huy tao khong thé dwoc dinh nghia trong cdu truc.

Phuwong thitc huy tao chi dwoc st dung voi cac 16p
- Phuong thirc huy tao khong thé bi overload hoac ké thira
- Chi c6 mot phuwong thirc hty tao duy nhat trong mot 16p
Vi du 4.3: Khai bao phuong thitc hty tao cho Lop People
using System;

namespace ConsoleApp1
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class People
{
public People()
{
Console.WriteLine("” \n---Goi phuong thuc khoi tao---");
/
~People()
{

Console.WriteLine(” \ n---Goi phuong thuc huy tao---");

/
class Program
{
static void Main(string[] args)
{
People p = new People();
Console.ReadKey();

J
4.3. CAC THANH PHAN TiNH

Dt liéu va phuong thirc cia moét 16p 6 thé 1a thanh vién thudc thé hién
cua lop (ddi tuong) hodc thanh vién tinh (c6 tir khoa static diing trudc). Thanh
vién thé hién duoc két hop riéng véi ting ddi twong cta 16p. Thanh vién tinh
(bién, phuwong thitc) duoc coi 1a phan chung cta cac d6i tuong trong cuing mot

16p. Moi d6i tuwgng thudc 16p déu co thé truy cap thanh vién tinh. No6i cach khac,
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cac thanh vién thé hién duoc xem la toan cuc trong pham vi tirng d6i teong con

thanh vién tinh duogc xem la toan cuc trong pham vi mot 16p. 2!

Viéc truy cap dén thanh vién tinh phai thyc hién thong qua tén 16p (khong
dwoc truy cap thanh vién tinh thong qua doi teong) theo ci phap:

TénLép.TénThanhViénTinh

Chii y: Phuong thitc tinh thao tac trén cac dit liéu tinh va khong thé truy

cap truc tiép cac thanh vién khong tinh.

Ngoai ra, ta cd thé dinh nghia mot phuwong thitc khoi tao tinh, phuwong thiec
nay dung dé khoi gan gid tri cho bién tinh cua 16p va s€ chay trudc khi thé hién
cua dau tién 16p duoc tao. Phuong thirc khoi tao tinh hitu dung khi chiing ta can
cai dat mot s6 cong viéc ma khong thé thuc hién duwgce thdong qua chiee ndang khoi

dung va cong viéc cai ddt nay chi dugc thye hién duy nhat mot Jan.

Vi du 4.4 : Nhap vao mot danh sach Nhéan vién va cho biét tong luwong cua
cac nhan vién vtra nhap.

using System;

public class Nhanvien

{

string hoten;

double luong;

public static double ti=0;

public void nhap()

{

Console.Write("Ho ten:”); hoten = Console.ReadLine();

Console.Write("Luong:"); luong = Convert. ToDouble(Console.ReadLine());

tl =t + luong;

}

public void hien(int i)

{
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Console.WriteLine("{0O}\t{1}\t{2}", i, hoten, luong);
}

}

public class DsNhanvien

{

int n;

Nhanvien|[] ds;

public void nhap()

{

Console.Write("Nhap so nhan vien:”);

n = Convert.Tolnt16(Console.ReadLine());

ds=new Nhanvien[n];

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

ds[i] = new Nhanvien();

Console.WriteLine(”Nhap thong tin cho cac nhan vien”);

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

ds[i].nhap();

}

public void hien()

{

for (int i =0; i < 1; ++)
ds[i].hien(i + 1);

}

}

public class ThanhPhanTinh
{
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static void Main()
{
DsNhanvien ¢ = new DsNhanvien();
c.nhap();
Console.WriteLine(” \t\t\tDanh sach cac nhan vien la\n");
Console.WriteLine(”STT\tHo va ten\tLuong");
c.hien();
Console.WriteLine("Tong luong cua cac nhan vien la:{0}”, Nhanvien.tl);
}
}
CAU HOI VA BAI TAP
Bai 1: Tao mot 16p phan s6 cé ttr s6 va mau sd. Yéu cau:
- Khai bao 16p Phan s6
- Cai dat cac constructor
- Viét ham cong 2 phan s6

Bai 2: Xay dung 16p Nhanvien dé€ quan ly nhan vién bao gobm ma nhan
vién, chitc vu cua nhan vién va ho tén nhan vién. Trong 16p st dung thanh phan
tinh nhu bién toan cuc trong pham vi 16p theo doi khi mot d6i tuong duoc tao ra

(bang cach cho biét s6 thit ty ctia nhan vién méi do).

Bai 3: Viét chuong trinh xay dung d6i twong Sinh vién gom c6 cac thudc

tinh sau:
- Ma sinh vién la sd nguyén.
- Ho tén: chudi ky tu.
- Dia chi: chudi ky tu.
- S0 dién thoai: la s6 bao gom 7 chir so.

Cac thudc tinh khai bao private, dinh nghia cac phuong thtrc get/set cho
ting thudc tinh
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Viét cac constructor d€ khoi tao d6i twong (constructor mac dinh, constructor

c6 tham s0).
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BAIS THUC HANH 1

NOI DUNG CHINH
« Xay dung cac 16p, doi tuong

o Str dung duogc cac phuong thiec khoi tao, hty tao va cac thanh phan tinh

Bai 5.1 : Viét chuong trinh tao mot 16p SinhVien c6 cac thudc tinh: masv,
ten, diemTk (ma sinh vién, ho tén, diém tong két). Xay dung ham khoi tao, ham

huy, nhap xuat cho d6i tuong thudc 16p SinhVien.
a. Huong dan
- Cac thudc tinh gom co:
o String masv; /Ma sinh vién
o String hoten; //Ho tén
o Float diemTK; //Diém tong két
- Cac phuong thirc gom c6:
o Khoi tao
o Huy tao
o Nhap thong tin sinh vién
o Xuét thong tin sinh vién
b. Bai giai tham khao
class SinhVien

{
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private string masv;
private string hoten;

private float diemTK; //Diem Tong Ket

public SinhVien()
{
masv="";
hoten="";
diemTK = 0;
}
~SinhVien()
{
Console.Writeline(*’Doi tuong da duoc huy”’) ;
Console.ReadKey() ;
}

public SinhVien(string msv, string hoten, float diem)
{
this.masv = msv;
this.hoten = hoten;
this.diemTK = diem;
}
public void Nhap()
{
Console.Write(”"Nhap ma sinh vien: ”);
masv = Console.ReadLine();
Console.Write("Nhap ho ten sinh vien: ");

hoten = Console.ReadLine();
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Console.Write(”"Nhap diem: ");

diemTK =float.Parse( Console.ReadLine());

public void Xuat()

Console.WriteLine(masv);
Console.WriteLine(hoten);
Console.WriteLine(diemTK);
}
class program
{
static void Main(string[] args)
{
SinhVien sv = new SinhVien();
sv.Nhap();
sv. Xuat();

Console.ReadKey();

/

Bai 5.2 : Xay dung 16p diem véi cac thuc tinh: tung d6, hoanh d6 cta diém
dé, va cac phuong thitc sau: phuong thitc d6i toa do gitta dwong va am, phuong
thirc di chuyén theo mot gia tri nhdp vao tir ban phim, phwong thitc hién diém
lén man hinh.

a. Huong dan
- Céc thudc tinh gém co:
o intx;//hoanh do

o inty;//tung do
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- Cac phuong thirc gom co6:
o Nhap thong tin
o DOoitoa do
o Dichuyén diém
o Hién thi thong tin
b. Bai gidi tham khdo
class Diem

{

private int x, y;
public void Nhap()
{

Console.WriteLine(”Nhap toa do cua diem:");

x = int.Parse(Console.ReadLine());

y = int.Parse(Console.ReadLine());
}
public void Move(int dx, int dy)
{

X +=dx;

y+=dy;
}
public void Chuyen()

public void Xuat()
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Console.Write("toa do :(”);
Console.Write("{0},{1}", x, y);
Console.WriteLine(")");
}
class program
{
static void Main(string[] args)
{
Diem diem = new Diem();
diem.Nhap();
diem.Xuat();
Console.ReadKey();

}
/

Bai 5.3: Khai bao mang mot chiéu v6i n nhép ti ban phim, xay dung cac

phuong thitc tinh nhéap, xuat, tinh tong cho mang do.
a. Hudéng din

- Céc thudc tinh gom co:
o static int[]a;
o static int n;

- Céc phuong thitc gom co:
o Nhap mang
o Xuatmang
o Tinh tong mang

b. Bai gidi tham khao
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class Mang1Chieu
{
static int[] a = new int[100];
staticint n=0;
static void Nhap()
{
Console.Write("Nhap vao chieu dai cua mang n=");
n = int.Parse(Console.ReadLine());
for (inti=0;i<mn; i++)
{
Console.Write("al{0}] =", i);
ali] = int.Parse(Console.ReadLine());

}
static int TinhTong()
{
int sum = 0;
inti=0;
while (i<n)
sum += a[i++];
return sum,
}
static void Xuat()
{
Console.Write(”"Mang vua nhap la ”);

for (inti=0; i<mn; i++)
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Console.Write("{0} ”, ali]);
}
static void Main(string[] args)
{
Nhap();
//Chiing ta ciing co thé Qoi phwrong thirc tinh nhw sau
Mang1Chieu.Xuat();

Console.WriteLine("Tong ~ cac ~ phan  tu  mang la +
TinhTong().ToString());

Console.ReadLine();
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BAI 6 KE THUA

NOI DUNG CHINH
o Khai niém ké thtra, cac kiéu ké thira

« Cac ki thuat trong ké thtra

6.1. CACKIEU KE THUA

K& thtra 1a co ché& cho phép dinh nghia mot 16p méi - con goi 1a 16p dan
xuat (drived class) dua trén mot 16p da cd san (con goi 1a 16p co s0, base class). Lop
dan xudt cé hau hét cac thanh phan gidng nhw 16p co s& (bao gom tat ca cac
phuong thic va bién thanh vién cua 16p co sd, triv cac phuong thtc private,
phuong thitc khoi tao, phuong thirc hity va phuong thirc tinh). Noi cach khac,
16p dan xuat sé ké thira hau hét cac thanh vién ctia 16p co sé. [2]

Mot didu can chu y rang, 16p dan xuat van duoc ké thita cac thanh phan
d@ liéu private ctia 16p co s nhung khong dwoc phép truy cap truc tiép (truy cap
gian tiép thong qua cac phuong thirc ctia 16p co s0).

Ct phép dinh nghia 16p dan xuét:

class TénLépCon : TénLépCoSo

{

/] Thén 16p dan xudt

J

C6 2 loai ké thtra:

- K& thira don (Single Inheritance): Mbi 16p chi dwoc ké thira ttr mot 16p

CO SO.
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- Da k& thtra (Multi Inheritance): Cho phép ké& thira nhiéu giao dién
(Interface).

6.2. CAC K THUAT TRONG KE THUA
6.2.1. K& thira phwong thirc khéi tao, phwong thirc huy

- Lép dan xudt khong thira k& phuong thite khai tao ctia 16p co s& boi vi
chting ta khong thé xac dinh chinh xac cach ma cc d6i tuong ctia 16p dan xuat
dwoc khoi tao nhu nao (gia sit phwong thire khoi tao dwoc thira ké va phuong
thitc khoi tao do thyec hién xtt Iy hay khoi tao trén 16p cha, ma phuong thitc khoi
tao dung dé tao ddi tuwong nén 16p thira ké ma khong dinh nghia lai phuwong thic
khoi tao thi d6i tiong tao ra cé thé 16i, nén ké thira phwong thiic khoi tao c6 nghia
1a 16p dan xuat dwgc phép goi dén phuong thirc khdi tao ctia 16p co s6).

- Caldp coso valép dan xuat déu chita phuong thitc khoi tao mic dinh.
Tao d6i twong 16p dan xuét thi ca hai phuong thitc khoi tao d6 & ca hai 16p déu
duoc thuc thi va phuwong thiec khoi tao & 16p co sd duwoc thuec thi truedc.

- Neéu ca hai 16p c¢6 phuong thirc khoi tao ¢6 tham sd ma 6 16p co so
chang ta khong chi dinh phuwong thitc khoi tao méac dinh thi trinh bién dich sé
bao 16i vi C# né coi 16p d6 c6 thé tue tao d6i twong méi nén sé khong tao phuong
thitc khoi tao méc dinh ma khi tao d6i twong & 16p dan xuat thi phwong thikc
khoi tao mac dinh cta 16p co so ludn duwoc goi nén sé bao 16i. D& khic phuc 16
d6 chung ta st dung ttr khda base.

Dai véi cac phuong thire huy, khi d6i twgng hiy no sé thi hanh phuong
thiec hay cua 16p k€ thtra truede, r6i mdi dén phuong thire huy cua 16p co so
(ngroc voi phrong thirc khoi tao).

class A {

public A() {

Console.WriteLine(” A Init”);

1
class B: A{

public B()
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Console.WriteLine(”B Init”);

}

Khi st dung:

new B();

// KET QUA

/I A Init

/I B Ini

Tuy nhién, khi phuong thitc khéi tao 16p co s cd tham s, hodc an dinh
mot phwong thiee khoi tao cua 16p co sd (néu 16p co so ¢b qua tai nhiéu phuong
thirc khoi tao), thi phwong thirc khoi tao cua 16p ké thira phai chi dinh sé khoéi

chay phuong thirc khoi tao (va truyén tham sd) nao cua 16p co so.
class A {
public A(string mgs) {

Console.WriteLine("A Init” + mgs);

}

class B: A{
public B(string abc) : base(abc)
{

Console.WriteLine(”B Init”);

}

Sau phuong thtec tao 16p k€ thira thady cd base(abc) day chinh la chi ra
phuong thirc khoi tao 16p co sé sé chay, d6 la ham c6 mot tham s6 - va gia tri
tham sd duoc truyén vao.

new B("!ABC”);

/I KET QUA
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/I A Init! ABC

/I B Ini

6.2.2. Ham trung tén va cach goi phwong thitc caa 16p cha

Animal

K& thira

Cat

+ void Info()

Gia st 16p Animal c6 phuwong thire Info(). Lop Cat ké thira 16p Animal nén

cling s€ nhan duwoc phuong thitc nay.

Trong 16p Cat ta cing dinh nghia mot phuwong thic tén Info(), ¢ kiéu tra
vé 1a void va khong c6 tham s6 truyén vao. Vay cau lénh sau sé goi phuong thicc
Info() nao?

Cat BlackCat = new Cat();

BlackCat.Info();

Cau tra 10i la C# sé goi phuong thirc Info() cua 16p Cat dinh nghia. Pong
thoi cling dwa ra mot canh bao khi bién dich.

Trong C# c6 hd tro tit khod new nham danh dau day 1a 1 ham méi va ham

ké thtra tir 16p cha sé bi che di khién bén ngoai khong thé goi duoc.
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Cu thé s€ thém tir khod new vao truede khai bao ham Info() trong 16p Cat.
public new void Info()

{

}

Khi d6 ham Info() ctia 16p cha sé bi che gidu di. Va moi doi twong bén
ngoai chi goi dwgc ham Info() ctia 16p Cat. Ttr khoad nay lam twong minh khai bao

ctua ham Info(), va két qua khi chay chuwong trinh sé khong co6 thay doi.

Chung ta cé thé st dung tir khod base d€ dai dién cho 16p cha va goi dén

cac thanh phan cta 16p cha.
Vi du 6.1: Goi ham Info() cua 16p cha:
/* Tir khod new chi dinh ddy la 1 ham Info méi cua lép Cat */
public new void Info()
{
Console.WriteLine(” Info of Cat: ”);
base.Info(); // goi dén ham Info() ctia 16p cha
}
Két qua khi goi ham Info() cta 16p Cat la:

b file/iCUsers/HT/Documents/\isual Studio 201
Info nl-‘ =
Height: 508 Height: 28 Legs: 2

6.2.3. Cap phat ving nhé cho d4i tugng

Binh thuong néu nhuw 1 d6i twong kiéu Animal khong thé khai tao vung

nhd co kiéu Cat duoc.
Animal cat = new Cat();
Cau lénh nay sé bdo 16i: “khong thé chuyén tir kiéu Cat sang kiu Animal”.

Nhung néu nhu 2 16p nay c6 quan hé ké thira thi diéu nay hoan toan dugc.
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Tinh chéat thé hién tinh da hinh trong 1ap trinh huwéng doi twong dwgc phat

biéu nhu sau:

“Mot doi tuong thudc 16p cha cd thé tham chiéu dén vung nhé cua ddi
tuong thudc 16p con nhung ngwoc lai thi khong”.

Cé nghia la néu 16p Cat ké thira tir 16p Animal thi cau lénh Animal cat
= new Cat(); hoan toan dung nhung nguoc lai Cat cat=new Animal (); s& bao 13i.
CAU HOI VA BAI TAP

Bai 1: Xay dung phuong trinh bac hai sau d6 k€ thtra giai phuong trinh
trung phuong

Bai 2: Xay dung 16p hinh vudng, tinh dién tich cho 16p d6. Dung ki thuat
thira k& d€ tinh theé tich cho mét hinh 1ap phuong.

Bai 3: Xay dung 16p Stack véi cac thudc tinh va phuwong thirc can thiét. Sau

d6 ké thira d€ chuyén mét s6 nguyén duong bat ki sang hé dém co s6 2,8.
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BAjy  THUCHANH?2

NOI DUNG CHINH
« Xay dung duogc cac 16p, doi tuong

e Thuc hién cic ki thuat k& thira dit liéu

Bai 7.1: Xay dung 16p ¢6 tén la luong d€ tinh lwong cho can bd véi cac
thong tin sau: Ho tén, lwong co ban, hé s lwong, véi cac phwong thic: khoi tao
khong tham s6 dung dé khai tao lwong co ban la 450, hé s6 lwong 1a 2,34 ; phuwong
thire thiét 1ap hai tham s& dung dé khoi tao lwong co ban, hé s6 lwong. Sau do6 ké
thira 16p 6 tén la lvong dugc xay dung ¢ trén dung dé tinh lwong méi cho cac
can by véi viéc b6 sung thém hé sd phu cdp, lwong dwoc tinh lai nhu sau:

Luong=lwong co ban*hé so lwong*hé so' phu cdp.
a. Hudéng din
- Cac l6p doi teong gom co:
o Lop luwong
o Lop lwong méi (k€ thira tir 16p luong)
- Cac thudc tinh gom co:
o string hoten; //lop lwong
o static int luongcoban; //Iop lirong
o double hesoluong; //I6p lwong
o double hesophucap; // thujc l6p lwong moi
- Cac phuong thitc gom cd:
o Khoi tao
o Tinh lwong

o Hién thi di liéu
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b. Bai gidi tham khao
class luong
{

private string hoten;

private double hesoluong;

private static int luongcoban;

public void nhap()

{
Console.Write("Nhap ho ten: ”);
hoten = Console.ReadLine();
Console.Write("He so luong: ”);
hesoluong=double.Parse(Console.ReadLine());

}

public luong()

{
luongcoban = 450;
hesoluong = 2.34;

/

public luong(int Icb, float hsl)

{
hesoluong = hsl;
luongcoban = Icb;

}

public void hien()

{

Console.WriteLine(”Ho ten : {0}”, hoten);
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Console.WriteLine(”He so luong: {0}, hesoluong);
}
public double tinhluong()
{

return luongcoban * hesoluong;

class luongmoi : luong
{
private double hesophucap;
public luongmoi(): base() // Goi phwong thiec thiét ldp tham s cua l6p co so
{
hesophucap=0.4;
}
public luongmoi(int Icb, float hsl, double hspc):base(Icb, hsl)
{
hesophucap = hspc;
}
public new void nhap()
{
base.nhap();
Console.Write("He so phu cap:”);
hesophucap = double.Parse(Console.ReadLine());
}

public new void hien()

{
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base.hien();

Console.WriteLine(”He so phu cap={0}", hesophucap);
}
public new double tinhluong()

{

return base.tinhluong() * hesophucap;

class program
{
static void Main()

{

luongmoi A = new luongmoi();

A.nhap();

A.hien();

Console.WriteLine(”Luong moi:{0}”, A.tinhluong());
Console.ReadLine();

}

Bai 7.2 : Xay dung 16p hinh vudng, tinh dién tich cho 16p d6. Dung ki thuat
thira k€ d€ tinh thé tich cho mot hinh 1ap phuwong.

a. Hudéng dan
- Céc 16p doi tuong goém cd:
o Lop hinh vuéng
o Lo&p hinh lap phwong; //ké'thira tie l6p hinh vudng
- Cac thudc tinh gom co:

o protected float a; //canh hinh vuong
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- Cac phuong thitc gom co:
o Khoi tao hinh vuong
o Nhap hinh vudng
o Tinh dién tich hinh vudng
o Hién thi
o Tinh thé tich hinh 1ap phuwong
b. Bai gidi tham khao

class hinhvuong

{

protected float a;
public hinhvuong()
{

a=2;
}
public hinhvuong(float x)
{

a=x;
}
public void nhap()
{

Console.Write("Nhap chieu dai canh cua hinh vuong:");
a = float.Parse(Console.ReadLine());

}

public float dientich()

{

returna * a;
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}

public void hien()

{
Console.WriteLine(”Thong tin can hien thi”);
Console.WriteLine(” Canh hinh vuong = {0}”, a);

Console.WriteLine(” Dien tich cua hinh vuong={0}", dientich());

}
class hinhlp : hinhvuong

{
public hinhlp() : base()
{}
public hinhlp(float x) : base(x)
{}
public float thetich()
{

return base.dientich() * a;

}

public new void hien()

{

base.hien();

Console.WriteLine("” The tich cua hinh lap phuong = {0}”, thetich());

/

class program

{
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static void Main()

{
hinhlp B = new hinhlp();
B.nhap();
B.hien();
Console.ReadKey();

/

Bai 7.3 : Xay dung cac 16p, phuong thirc d€ tinh chi phi xay dung ctia mot
manh dat. Biét rang manh dat c cac thong tin : chiéu dai, chiéu rong ; chi phi xay
dung la 80.

a. Hudéng dan
- Cac 16p doi teong bao gom:
o Lop hinh chit nhat;
o Lop tinh chi phi xay dung;
- Cac thudc tinh gom co:
o Protected double chieudai;
o Protected double chieurong;
o Private double chiphi; //thudc 16p chi phi xay dung
- Cac phuong thirc gom co:
o Khoi tao
o Tinh dién tich
o Hién thi
o Tinh chi phi xay dung
b. Bai giai tham khao
class HinhChuNhat
{
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/lcac bien thanh vien

protected double chieu_dai;

protected double chieu_rong;

/Il constructor

public HinhChuNhat(double I, double w)

{
chieu_dai =1,
chieu_rong = w;

}

/lphuong thuc

public double tinhDienTich()

{
return chieu_dai * chieu_rong;

}

public void HienThi()

{
Console.WriteLine(” Chieu dai: {0}”, chieu_dai);
Console.WriteLine(”Chieu rong: {0}, chieu_rong);
Console.WriteLine("Dien tich: {0}", tinhDienTich());

/

class ChiPhiXayDung : HinhChuNhat

{
private double chiphi = 80;
public ChiPhiXayDung(double I, double w) : base(l, w)
{1
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public double tinhChiPhi()
{
double chi_phi;
chi_phi = tinhDienTich() * chiphi;
return chi_phi;
}
public void hienThiThongTin()
{
base.HienThi();

Console.WriteLine(”Chi phi: {0}”, tinhChiPhi());

}

class program

{

static void Main()

{
Console.WriteLine("Tinh ke thua trong C#");

Console.WriteLine(”Khoi tao lop co so”);

Console.WriteLine(” \n");
/tao doi tuong ChiPhiXayDung
ChiPhiXayDung t = new ChiPhiXayDung(6, 9);
t.hienThiThongTin();
Console.ReadLine();
Console.ReadKey();

}
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‘ LOP TRUU TUONG, LOP KHONG CHO
BAI8 PHEP KE THUA

NOI DUNG CHINH
o Lop tritu twong
« Cach ghi de phuwong thttc
« L&p khong cho phép k€ thira

8.1. LOP TRUU TUONG

Lép trieu twong (abstract class) 1a 16p c6 mitc do tritu twong cao dung lam

khuon mau dé tao ra cac 16p khéc. [2]

Nhu vay, [6p binh thuong 1a khuén mau dé tao ra cac d6i twong (object),
con I6p triru tuong lai dung lam khudn mau d€ tao ra I6p khac. Su khéc biét nay
dan dén tinh hudng 1a 16p triru tuong khong duoc st dung dé tao ra doi tuong
nhu [6p binh thwong.

Trong C#, 16p triru twong duoc xdy dung bang cdch thém tir
khoa abstract vao trudc tir khoa class khi khai bdo. Lép triru tuwong khong thé
dung d& khoi tao ddi twong ma chi déng vai trd 16p co so d€ tao ra cac 1op dan
xuat, la nhitng treong hop cu thé hon.

Vi du 8.1: Khai bao 10p trtru tuong SinhVien nhu sau:

abstract class SinhVien // diy la mot I6p trieu tuwong

{

J

Lép SinhVien khong cho phép tao ddi tuong. Do d6, 1énh khoi tao sau sé
bao 16i:

SinhVien sv = new SinhVien(); // 16i! Lép SinhVien khong cho phép khéi tao doi tiegng
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Vi du 8.2: Xay dung 16p HinhHoc véi phuong thitc tinh chu vi, dién tich la
phuwong thttc tritu tuwong hodc phuong thitc do. Sau dé dinh nghia cac 1op
HinhChuNhat (hinh chi* nhat), HinhTron (hinh tron) ké thtra tir 16p HinhHoc
vdi cac thanh phan dit liéu va phuong thire tinh chu vi, dién tich cu thé ctia tung
loai d6i twong.

/1 lop hinh hoc (truu tuong)

abstract public class HinhHoc

{

abstract public double DienTich();

virtual public double ChuVi() { return 0;}

}

/1 'lop hinh tron ke thua tu lop hinh hoc

public class HinhTron : HinhHoc

{

double bankinh;

public double BanKinh

{

get{ return _bankinh;} set{ _bankinh=value;}
}

public override double DienTich()
{

return _bankinh* _bankinh*3.14;
}

publicoverride double ChuVi()

{

return _bankinh*2*3.14;

}

}
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/'lop hinh chu nhat ke thua tu lop hinh hoc
public class HinhChuNhat : HinhHoc
{
double _dai, _rong;
public double ChieuDai
{
get{ return _dai;}set{ _dai=value;}
}
public double ChieuRong
{
get{ return _rong;}set{ _rong=value;
public override double DienTich() { return _dai*_rong;}
public override double ChuVi() {return (_dai +_rong)*2 ;}
class Tester
{
staticvoid Main(string[] args)
{
HinhHoc h;
HinhTron t=new HinhTron();t.BanKinh = 5;
Console.WriteLine(”Thong tinve hinh tron”);h = t;
Console. WriteLine(” Chu vi hinh tron: {0} ”,h.ChuVi());
Console.WriteLine(”"Dien tich hinh tron:{0} ”,h.DienTich());
HinhChuNhat n=new HinhChuNhat();n.ChieuDai = 4;
n.ChieuRong=3;h= n;
Console.WriteLine("” Thong tin ve hinh chu nhat ”);
Console.WriteLine("Chu vi hinh chu nhat:{0}”,
h.ChuVi());

Console.WriteLine(” Dien tich hinh chu nhat:{0}”,h.DienTich());
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Console.ReadLine();

}

Trong 16p HinhHoc & vi du trén, ta khai bao phwong thitc tinh dién tich 1a
mot phuong thie tritu twong (khong c6 phan cai dat ma cta phuong thic vi
chwa biét doi twong hinh thudc dang nao nén khong thé tinh dién tich cua nd).

abstract public double DienTich();

Trong 16p trén, ta cing khai bdo mot phuong thitc tinh chu vi la phwong
thttc 4o v6i muc dich minh hoa rang trong 16p triru tieong cé thé cd phuong thirc
4o (hodc bat c mot thanh phan nao khac cua mét 16p). Vi day la mot phuong

thirc khong triru twong nén phai c6 phan cai dat ma bén trong than phuwong thire.

Cac 16p HinhChuNhat, HinhTron k€ thira tir 16p HinhHoc nén ching budc
phai cai dat lai phwong thitc tinh dién tich.

Trong ham Main(), ta tao ra ddi twong n thudc 16p HinhChuNhat va d6i
twong t thudc 16p HinhTron. Khi tham chiéu h thudc 16p HinhHoc tro téi doi
teong n (twong tu voi doi twong t), nd c6 thé goi duoc phuong thic tinh dién
tich cta 16p HinhChuNhat (twong tw 16p HinhTron), diéu nay ching to phuong

thire triru tugng cling ¢é thé dung véi muc dich da hinh.
Chii y: Phan biét gitra tit khoa new va override

- Tu khoa override dung dé€ dinh nghia lai (ghi de) phuong thitc ao
(virtual) hodc phuong thttc triru teong (abstract) cua 16p co s, né dugc dung

v6oi muc dich da hinh.

- T khda new dé€ che ddu thanh vién ctia 16p co so trung tén véi thanh
vién cta 16p dan xuat.
8.2. GHI PE PHUONG THUC

- Trong C#, néu 16p dan xuat dinh nghia cing mo6t phuong thic da
duwoc dinh nghia trong 16p co s¢ thi dugc goi la phuwong thitc ghi de. Phuwong
thiee ghi de dugc st dung d€ dat duoc tinh da hinh. Phuwong thiee ghi de cho

phép cung cap viéc thuc hién cu thé chiic nang da dwoc 16p co so ctia né cung

cap.
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- Dé thuc hién ghi de phwong thitc trong C #, chung ta st dung ttt khoa
virtual v6i phueong thikc 16p co sd va tir khéa override cho phuwong thiic 16p dan
xuat.

- Override (ghi de): duoc st dung khi mudn thay d6i hanh vi (behavior)
ctia mot phrong thirc (method) ¢ 16p cha (base class) trong 16p con (derived
class).

- Override chi xay ra gitta cac 16p cé quan hé ké thtra.

- Phuong thitc duoc override (0 16p cha) va phwong thiec override (6 16p
con) phai giong hét nhau ¢ ca 3 phan: kiéu di liéu tra vé, tén phuong thic va
danh sach tham so.

- Chi c6 thé override cac phwong thitc c6 quyén truy cap (access modifier)
la public hodc protected. Va n6é khong thé thay do6i dwoc quyén truy cap cua
phuong thirc ma no ghi de.

- Tw khoa override dwgc st dung d€ thuwc thi mot inherited method,
property, indexer hodac event khi no dwoc dung kem voi tk
khoa abstract hoac virtual.

- Khong thé ghi de m¢t phuong thitc tinh, hodc phuong thirc khong phai
la phrong thttc ao.

- Khong thé st dung cac bo tr  truy  cap
nhuw new, static, virtual cho phuong thitc ghi de.

- Khong thé ghi de phuwong thirc khoi tao.

Vidu 8.3: Cé mot 16p dong vat DongVat, cd phrong thitc la TiengKeu() nhw
sau:

class DongVat

{
public virtual void TiengKeu()
{

Console.WriteLine( "Tiéng kéu dong vat!!!” );
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}
— Gia st chung ta c6 mét con tht nudi, cy thé chéng han nhw 1a ConCho ké
thira tir I6p dong vit DongVat, voi tieng kéu cu thé 1a “gdu gdu” thi lic nay

sé override (ghi de) lai phwong thitc TiengKeu() ctia 16p DongVat:
class ConCho : DongVat
{
public override void TiengKeu()
{

Console.WriteLine( "Gdu gdu.” );

}

— Va, ¢6 moét con thu nudi khac la ConMeo ciing ké” thira tir 16p dong
vdt DongVat, nhung khong override (ghi de) lai phuwong thitc TiengKeu() ctia 16p
DongVat:

class Cat : Animal

{

J

— Lac nay, néu khoi tao 2 d6i twong Cho va Meo thuc hién thong bao ra
tiéng kéu cua mdi con:

DongVat cho = new ConCho();

DongVat meo = new ConMeo();

cho.TiengKeu();

meo. TiengKeu();

— Thi ching ta sé duoc két qua la:

Gau gau.

Tiéng kéu dong vat!!!
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— Nhu vay, c6 thé thay con Cho “ghi de” 1én hanh ddng tiéng kéu ctia dong
vat thi sé dwoc tiéng kéu ctia n6. Con con meo khong lam gi thi tiéng kéu cta nd

s€ la tiéng kéu chung cta 16p cha (16p DongVat).
8.3. LOP KHONG CHO PHEP KE THUA

Mot 16p duogc chi dinh véi tir khod sealed 1la mot 16p khong cho phép ké
thira. Mot phuong thitc dwoc chi dinh véi tir khoa sealed 1a mot phuwong thirc
khong cho ghi de (overriding).[2]

Cua phap khai bao 16p sealed

sealed class Class_Name

{
/body of the class

/
Cu phap khai bao phuwong thttc sealed

access_modifier sealed override return_type Method_Name

{
//body of the method

J
Vi du 8.4 : Khai bao phuong thitc sealed

using System;
namespace DemoSealed
{
class Nguoi
{
public string maso;
public string hoten;
public string gioitinh;
public Nguoi(string maso, string hoten, string gioitinh)
{
this.maso = maso;
this.hoten = hoten;
this.gioitinh = gioitinh;
/
public virtual void Nhap()
{
Console.Write("Nhap ma so”);
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maso = Console.ReadLine();
Console.Write(”"Nhap ho ten: ”);
hoten = Console.ReadLine();
Console.Write("Nhap gioi tinh: ");
gioitinh = Console.ReadLine();
}
public virtual void HienThi()
{
Console.WriteLine(”Ma so: {0}, Ho ten: {1}, Gioi tinh: {2}”, maso, hoten,
gioitinh);
}
}
class NhanVien : Nguoi
{
private string bangcap;
public NhanVien(string maso, string hoten, string gioitinh, string bangcap)
: base(maso, hoten, gioitinh)
{
this.bangcap = bangcap;
}
/I Phwrong thirc nay khong dwgc phép overriding o 1op con
public sealed override void Nhap()
{
base.Nhap(); // Goi phwong thirc cuia I6p NQuoi
// Thém xir Iyj cho thudc tinh bang cép
Console.Write(”"Nhap thong tin bang cap: ”);
bangcap = Console.ReadLine();
/
public override void HienThi()
{
base.HienThi();
Console.WriteLine(”Bang cap: {0}", bangcap);
}
}
}

8.4. PHUONG THUC KHONG CHO PHEP GHI DE

Céc phuong thitc tinh va phwong thitc non-virtual s€ khong cho phép dwoc
ghi de ¢ 16p con.

Vidu8.5:
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class Animal

{
public static void Speak()
{

Console.WriteLine(" Tieng keu dong vat”);

/

class Dog : Animal

{
public override void Speak()

{
Console.WriteLine(”Go go”);

}
class program
{
static void Main()
{
Animal dog = new Dog();
dog.Speak();
Console.ReadKey();

/

O vi du trén, phuwong thikc public static void Speak() ctia 16p Animal sé khong
cho phép ghi de & 16p Dog.

CAU HOI VA BAI TAP
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Bai 1: Xay dung 16p Stack véi cac thao tac can thiét. Ttr 6 hay dan xuat tir

16p Stack d€ doi mot s6 nguyén duong n sang hé dém 16.
Bai 2: Viét chwong trinh quan li nhan su va tinh lwong cho nhan vién trong
cOng ty.
1. Quan li thong tin nhan vién (Ho tén, ngay sinh, dia chi)
2. Tinh lwong cho nhan vién.
Biét trong cong ty co ba loai nhan vién va cach tinh lvong nhu sau:
- Nhan vién san xuat: s6 san pham * 20000 &
- Nhan vién cong nhat: s6 ngay cong * 50000 d
- Nhan vién quan li: hé s6 lvong * lwong co ban
Bai 3: Viét chuong trinh tinh gia dién cia mot can ho :
Phuong thitc thiét 1ap 2 tham s6 dung khdi tao gia dién (=750 vnd) va s6
dién da dung.
Phuwong thitc nhap cho tieng 16p
Phuong thitc hién cho ting 16p

Sau d6 ké thtra 16p co so d€ tinh tién dién mai cho hgp vdi viéc néu sd dién
dung qua 100 sd dién thi gia dién ké tir s6 100 trd di 1a 1000 vnd. Con néu sd dién
st dung 16n hon 50 va nhé hon 100 thi gia dién 1a 800, S6 dién stt dung nho hon
50 thi gia dién la 750.
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BAlg THUCHANH3

NOI DUNG CHINH
« Xay dung cac 16p, cac doi tuong

« Giai cac bai toan theo hudng triru tuong

Bai 9.1: Xay dung mot 16p hoc sinh bao gom cac thudc tinh: ho tén, diém
toan, diém li, phuwong thirc nhap, hién thi. Lép hoc sinh duoc khai bao la 16p
khong cho phép ké thira. Sau d6 xay dung mot 16p sinh vién ké thira cac thudc
tinh va phuong thitc ctia 16p hoc sinh, ngoai ra 16p sinh vién con c6 thém thudc
tinh diém hoda. Hay thuc hién chuwong trinh trén va xem chwong trinh sé xay ra
diéu gi?

c. Hudng din
- Cac l6p doi teong gom co:
o L&p hoc sinh; // la I6p khong cho phép ké'thira
o Ldp sinh vién;
- Cac thudc tinh gom co:
o string hoten;
o float diemtoan, diemly;
o float diemhoa; // thudc 16p sinh vién
- Céc phuong thitc gom co:
o Nhap
o Xuat
d. Bai giai tham khao

sealed class hocsinh
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/

private string hoten;

private float diemtoan, diemly;

public void nhap()

{

}

Console.Write(”"Nhap ho ten hoc sinh: ”);
hoten = Console.ReadLine();

Console.Write(” Diem toan: ”);

diemtoan = float.Parse(Console.ReadLine());
Console.Write(”Diem li: ”);

diemly = float.Parse(Console.ReadLine());

public void hien()

{

Console.WriteLine(”Thong tin can hien thi”);
Console.WriteLine(”Ho ten :{0}”, hoten);
Console.WriteLine(” Diem toan: {0}”, diemtoan);

Console.WriteLine(” Diem li: {0}", diemly);

class sinhvien : hocsinh

{

private float dhoa;

public new void nhap()

{

base.nhap();
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Console.Write(”Nhap diem hoa:”);
dhoa = float.Parse(Console.ReadLine());
}
public new void hien()
{
base.hien();

Console.WriteLine(” Diem hoa: {0}”, dhoa);

}
class program
{
static void Main()
{
sinhvien a = new sinhvien();
a.nhap();
a.hien();

Console.ReadLine();

/

Bai 9.2: Cong ty Honda ¢4 5 phan xwdng san xuat oto va xe may (mdi phan
xuong chi san xudt mot dong san pham la oto hodc xe may). Viét chuong trinh
thuec hién cac cong viéc sau: nhap vi tri, tén cia phan xwdng; sau qua trinh nhap
dit liéu, nguoi st dung nhap vi tri va chuwong trinh dwa ra vi tri va tén ctia phan
xuong. Xay dung bai todn trén theo 16p triru tuong.

a. Huong dan
- Cac 16p d6i tuong gom co:

o L&p phan xwong; // st dung abstract d€ tao 16p triru twong
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o Lépoto
o Ldp xe may
- Cac thudc tinh gom c6:
o Vi tri caa phan xuong
o Tén phan xudéng
- Cac phuong thitc gom co:
o Khoi tao
o Phuong thitc nhap, xuat cho cac phan xudéng
b. Bai gidi tham khao
public abstract class PhanXuong
{
protected int vitri;
protected string tenPX;
public abstract void nhap(int v);
public abstract void xuat();
}
class oto : PhanXuong
{
public override void nhap(int v)
{
vitri = v;
Console.WriteLine(” \nNhap thong tin cho phan xuong san xuat o to”);
Console.WriteLine("Vi tri cua phan xuong: {0}”, vitri);
Console.Write(”"Nhap ten cua phan xuong: ”);

tenPX = Console.ReadLine();
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public override void xuat()

{
Console.WriteLine("”Day la phan xuong san xuat o to”);
Console.WriteLine("Vi tri cua phan xuong: {0}”, vitri);

Console.WriteLine(” Ten cua phan xuong: {0}", tenPX);

}
class xemay : PhanXuong
{
public override void nhap(int v)
{
vitri =v;
Console.WriteLine(” \nNhap thong tin cho phan xuong xe may”);
Console.WriteLine(”Vi tri cua phan xuong: {0}”, vitri);
Console.Write(”"Nhap ten cua phan xuong: ”);
tenPX = Console.ReadLine();
}
public override void xuat()
{
Console.WriteLine(”Day la phan xuong san xuat xe may”);
Console.WriteLine("Vi tri cua phan xuong: {0}”, vitri);

Console.WriteLine("Ten cua phan xuong: {0}”, tenPX);

/
class program

{
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static void Main(string[] args)
{
PhanXuong[] ds = new PhanXuong[5];
int i;
for (i=0;i<b5; ++i)
dsli] = null;
ConsoleKeylInfo kt;
=1
do
{
Console.Write(” Phan xuong thu {0} san xuat oto (o) hay xe may(x): ", i);
kt = Console.ReadKey();
switch (char. ToUpper(kt.KeyChar))
{
case 'O’
ds[i] = new oto();
dslil.nhap(i);
break;
case 'X':
ds[i] = new xemay();
ds[i].nhap(i);

break;

1++;
}
while (1<6);
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int vitri;

Console.Write(”Nhap vao vi tri phan xuong can kiem tra”);
vitri = int.Parse(Console.ReadLine());

ds[vitri].xuat();

Console.ReadKey();

/

Bai 9.3 : Xay dung 16p Stack véi cac thudc tinh va phuong thirc can thiét.
Sau d¢6 ké thira d€ chuyén mot s6 nguyén duong bat ki sang hé dém co s6 2 hodc
8.

a. Hudéng dan
- Cac 16p d6i tuong gom co:
o Lop Stack
o Lo&p doisd
- Cac thudc tinh gom c6:
o Int top;
o Int[]s;
o Intam;//alahédém, nlasd cin doi
- Cac phuong thirc gom co6:

o Khoi tao stack

O

Phuong thitc push, pop ctia stack
o Nhap so
o Doiso
o Hién thi két qua
b. Bai giai tham khao
class Stack

{
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private int top;
private int[] s;
public bool empty()
{
return (top == -1);
}
public bool full()
{
return (top >=s.Length);
/
public Stack()
{
s = new int[20];
top =-1;
}
public void push(int x)
{
if (!full())
{
top=top+1;
sltop] = x;
}
else
Console. Write(” Stack tran”);
}
public int pop()

100



if (empty())

{
Console.Write(”Stack can”);
return 0;

}

else

return s[top--I;

}
class doiso : Stack
{
private int a, n; public void nhap()
{
Console.Write(”Nhap vao so can doi:”);
n = Convert.ToInt32(Console.ReadLine());
Console.Write("”Nhap vao he can doi:");
a = Convert.ToInt32(Console.ReadLine());
}
public void doi()
{
int du;
while (n 1= 0)
{
du=n % a;

push(du);

101
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n=n/a

}
public void hien()
{
while (lempty())
{
Console.Write("{0}", pop());

/
class program
{
static void Main(string[] args)
{
doiso d = new doiso();
d.nhap();
d.doi();
d.hien();
Console.ReadKey();
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BAI 10 TINH DA HINH

NOI DUNG CHINH
o Khai niém vé tinh da hinh
» Cach st dung da hinh tinh va da hinh dong trong lap trinh

hwéng doi twong

10.1. KHAI NIEM

Tinh da hinh cho phép mot phuwong thitc c6 cac cach thé hién khac nhau
trén nhiéu loai ddi twong khac nhau. Tinh da hinh trong C# c6 thé la tinh
(static) hoac dong (dynamic). [2]

10.2. DA HINH TINH

Trong da hinh tinh, phan phan hoi téi mot ham dwoc xac dinh tai thoi diém
bién dich. Trong khi d6 vé6i da hinh dong, né dugc quyét dinh tai thoi diém chay
chuong trinh.

Ky thuat lién két mot ham véi mot ddi tuwong trong thoi gian bién dich
dwoc goi la rang budc som (Early Binding). C# cung cap hai ky thuat d€ trién khai
da hinh tinh:

- Nap chong ham (Function overloading)

- Nap chong toan ti (Operator overloading)

10.2.1. Nap chong ham trong C#

Ta c6 thé c6 nhiéu dinh nghia cho cung tén ham trong cung mot pham vi.

Cac dinh nghia nay ctia ham phai khac nhau: nhw kiéu va/hodc s6 tham s6 trong

danh sach tham s6. Trong C#, ta khong thé nap chong cac khai bao ham ma chi

khac nhau & kiéu tra ve.
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Vidy 10.1 : Minh hoa cach sit dung ham print() d€ in cac kiéu d liéu khac
nhau trong C#:

public class TestCsharp
{
void print(int i)
{
Console.WriteLine("In so nguyen: {0}", 1);
}
void print(double f)

{
Console.WriteLine("In so thuc: {0}, f);
}
void print(string s)
{
Console.WriteLine(”In chuoi: {0}", s);
}
static void Main(string[] args)
{
Console.WriteLine("Tinh da hinh trong C#");

Console.WriteLine(” ”);

/Itao doi tuong TestCsharp

TestCsharp p = new TestCsharp();

/1 goi ham print()

p.print(5);

p.print(100.69);

p.print("Huong dan hoc lap trinh C#”);
Console.ReadKey();
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/

Bién dich va chay chuong trinh C# trén sé cho két qua sau:

B D\ Csharp\workspace\AppDemo'\AppDemo\bin\Debug\... — O x

Tinh da hinh trong C#

In so nguyen: 5

In so thuc: 186.69

In chuoi: Huong d;ﬂ hoc lap trinh C#

10.2.2.Nap chong toan tir

Nap chong toan tw (operator overloading) trong C# 1a kha nang dinh nghia
lai hoat dong ctia mdt sO toan tir d€ cd thé ap dung nd véi cac d6i tuong cua 16p

chang ta tir dinh nghia. [2]

Dai véi cac kiéu dix liéu s6, C# dinh nghia san mot s& phép toan nhw cac
phép toan sd hoc, phép toan so sanh, phép toan ting giam. Ddi véi kiéu xau
(string), nhw chting ta da biét, dwoc dinh sdn phép toan cong xau.

Tuy nhién, cac kiéu dit liéu (class) do nguroi dung dinh nghia lai khong thé
stt dung ngay cac phép toan doé duoc.

Vi dy, néu nguoi dung dinh nghia kiéu s6 phtic, cac phép toan co ban trén
kiéu s phtrc lai khong thé thuc hién dwoc ngay, mac du vé mat toan hoc cac
phép toan d6i véi s6 phirc khong c6 gi khac biét voi kiéu s6 duwoc C# dinh nghia.

Dé€ giai quyét nhitng van dé tuong tw, C# cho phép nap chong toin tir, tirc
la cho phép dinh nghia lai nhitng phép toan da cé véi cac kiéu dit liéu do nguoi
dung xay dung.

Nap chong phuong thitec (method overloading) cung véinap chong toan
tw (operator overloading) la hai hién tuong thudc vé nguyén ly da hinh tinh (static
polymorphism).

Cach nap chong toan ti trong C#

Hay cung thuc hién va phan tich vi du sau d€ hiéu cach nap chong toan tu.
Cht y xem xét cti phap nap chdng ddi véi moi toan tir.

using System;
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namespace P01_OperatorOuverload

{

Il <summary>

/11 16p biéu dién hinh hop

1 </[summary>

internal class Box

{

public double Length { get; set; }

public double Breadth { get; set; }

public double Height { get; set; }

public Box() { }

public Box(double length, double breadth, double height)
{

Length = length;

Breadth = breadth;

Height = height;

}

/Il <summary>

/1] tinh thé tich khoi hop

I <lsummary>

public double Volume => Length * Breadth * Height;
/I nap chong phép cong

public static Box operator +(Box b, Box c)
{

Box box = new Box

{

Length = b.Length + c.Length,

Breadth = b.Breadth + c.Breadth,
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Height = b.Height + c.Height

Iz

return box;

}

/] nap chong phép so sanh bang

public static bool operator ==(Box lhs, Box rhs)
{

bool status = false;

if (Ihs.Length == rhs.Length && lhs.Height == rhs.Height
&& lhs.Breadth == rhs.Breadth)

{

status = true;

}

return status;

}

/I nap chong phép so sianh khic

public static bool operator |=(Box lhs, Box rhs)
{

bool status = false;

if (Ihs.Length |=rhs.Length | | lhs.Height !=rhs.Height | |
Ihs.Breadth != rhs.Breadth)

{

status = true;

}

return status;

}

/I nap chong phép so sanh nho hon

public static bool operator <(Box lhs, Box rhs)
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{

bool status = false;

if (Ihs.Length < rhs.Length && lhs.Height < rhs.Height
&& Lhs.Breadth < rhs.Breadth)

{

status = true;

}

return status;

/

// nap chong phép so sinh lon hon

public static bool operator >(Box lhs, Box rhs)
{

bool status = false;

if (Ihs.Length > rhs.Length && lhs.Height >
rhs.Height && lhs.Breadth > rhs.Breadth)

{

status = true;

}

return status;

}

public override string ToString()

{

return string.Format("({0}, {1}, {2})", Length, Breadth, Height);
}

}

internal class Program

{

private static void Main(string[] args)
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{

Box Box1 = new Box(6, 7, 5);

Box Box2 = new Box(12, 13, 10);

Box Box3 = new Box();

Box Box4 = new Box();

* phép cong hai hinh hop cho ra hinh hp khdc cé kich thuwoc

* bing tong kich thuwdc ciia hai hop */

Box3 = Box1 + Box2;

Console.WriteLine(”Box 3: {0}”, Box3.ToString());

Console.WriteLine(”Volume of Box3 : {0}”, Box3.Volume);

/1 so sanh hai hinh hop

if (Box1 > Box2)

Console.WriteLine(”Box1 16n hon Box2"),

else

Console.WriteLine(”Box1 khong Ion hon Box2");

if (Box3 == Box4)

Console.WriteLine("Box3 bang Box4");

else

Console.WriteLine("Box3 khong bang Box4");

Console.ReadKey();

}

}

}

trong vi du trén chung ta da thuc hién nap chong cho phép toan cong (+),
cac phép so sanh (bang ==, khac !=, 1én hon >, nho hon <).

Cu phap khai bao nay dwgc tong hop lai dwéi day:

public static Box operator +(Box b, Box ¢) {...}

public static bool operator ==(Box lhs, Box rhs) {...}
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public static bool operator |=(Box lhs, Box rhs) {...}

public static bool operator <(Box lhs, Box rhs) {...}

public static bool operator >(Box lhs, Box rhs) {...}

Day déu la cac phép toan nhi phan. Cach nap chong cac phép toan nay co6
cung mot cu phap.

Mbi loai phép todn sé& ¢ cach nap chong riéng. Tuy nhién, cti phap chung
la

public static <return_type> operator <operator>(<parameters>) { ... }

Cac toan tt ¢ thé nap chong: +, -, |, ~, ++, — +, -, %, [, %, ==, |5, <, >, <=, >=

Ngoai ra phép toan indexer ciing 1a mot phép toan cd thé nap chong.

Mot s6 luu y khi nap thye hién chong toan ti :

Cac phép toan chia lam ba loai: unary (chi can mgt toan hang, nhu phép
toan tang ++, phép toan giam —), binary (can hai toan hang, nhu cac phép toan +,-
/), ternary (can ba toan hang, nhu phép toan diéu kién ?). Do d9, khi nap chong
phép toan nao thi phai cung cap du luong tham s6 phu hgp. Vi dy, khi nap chong

phép toan binary (nhw +, -) thi phai cap 2 tham s6 nhue da lam ¢ trén.

Phép toan tang giam (++, —) thudc loai unary nén trong danh sach tham s6
chi can 1 tham s6. Cac phép toan nay ciing khong c6 gidi han gi khi nap chong.
Cung vi du voi 16p Box trén:

public static Box operator ++ (Box b)

{

return new Box(b.Length++, b.Breadth++, b.Height++);

J

Céc phép toan sd hoc (+, - %, /, %) khong dat ra giéi han gi khi nap chong.

C6 thé nap chong cuing mot phép toan nhiéu lan. Vi dy, hoan toan c6 thé
thém nap chong phép + mét lan nita nhu sau:

public static Box operator +(Box b, double size)

{

return new Box(b.Length += size, b.Breadth += size, b.Height + size);
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/

O day da nap chdong phép cong Box véi mét s6 thuc. Diéu kién d€ nap
chong phép todn nhiéu Ian 1a danh sdch tham s8 ctia mbi Ian nap chéng phai khac
nhau.

Dai véi cac phép toan so sanh, phai thuec hién nap chong ca cap. Nghia la,
néu nap chéng phép so sanh bang == thi dong thoi phai nap chong ca phép so
sanh khac !=; néu nap chong phép so sanh hon > thi phai nap chong ca phép so
sanh kém <.

Cac phép gan (+=, -=, v.v.) khong cho phép nap chong tryc tiép. Tuy nhién,
néu da nap chdng phép +,-, v.v. thi cac phép toan nay ty nhién sé dugc nap chong.
Vi duy, néu da nap chong phép cong Box vdi 1 s6 nhu trén thi hoan toan c6 thé
goi lénh :

var Box5 = Box4 +=5; // phép cong gin vdi s6
10.3. PA HINH PONG

C# cho phép tao cac 16p triru twong (abstract) ma dwoc st dung dé cung
cap trinh trién khai cuc bo 16p ctia mot giao dién (Interface). Trinh trién khai
(Implementation) dwoc hoan thanh khi mot 16p ké thira k€ thira ttr né. Cac 16p triru
twong chita cac phwong thitc triru twong. [2]

Dudi day la mot s§ qui tac vé cac 16p triru tuong trong C#:

- Khong thé tao mot su thé hién (Instance) cua mot 16p triru tuong.

- Khong thé khai bao mot phuong thiic trivu twong (abstract) & bén ngoai
mot 16p triru tuong.

- Khi mot 16p duoc khai bao 1a sealed, n6 khong thé dwoc ké thira, cac 16p

triru tegng khong thé duwoc khai bao 1a sealed.

Vidy 10.2: Minh hoa mot 16p triru twong: tao 3 16p ¢6 tén lan luot la Shape,
HinhChuNhat, TestCsharp nhu sau:

Lép Shape: 1a mot 16p abstract

abstract class Shape

{

public abstract int tinhDienTich();
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}
L6ép HinhChuNhat: 1a mét 16p ké thira 16p Shape
class HinhChuNhat : Shape
{
private int chieu_dai;
private int chieu_rong;
public HinhChuNhat(int a =0, int b=0)
{
chieu_dai =a;
chieu_rong = b;
}
public override int tinhDienTich()
{
Console.WriteLine("Dien tich hinh chu nhat:”);

return (chieu_rong * chieu_dai);

}

Lop TestCsharp: chita phuwong thirc main() dé thao tac trén déi tuong
HinhChuNhat

public class program
{
static void Main(string[] args)
{
HinhChuNhat r = new HinhChuNhat(10, 8);
double a = r.tinhDienTich();

Console.WriteLine(” Dien tich: {0}, a);
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Console.ReadKey();

}

Khi c6 mot ham duoc dinh nghia trong mot 16p ma mudn dwgc trién khai
mot 16p dwoc ké thira, chuing ta st dung ham virtual trong C#. Cac ham virtual
co thé dugc trién khai mot cach khac nhau trong 16p dugc ké thira khac nhau va

viéc goi nhitng ham nay sé duoc quyét dinh tai thoi diém bién dich.

Pa hinh dong trong C# duoc trién khai bdi cac 16p abstract va cac

ham virtual.
CAU HOI VA BAI TAP

Bai 1: Xay dung mot 16p hinh, ké thira 16p hinh d6 dé€ tinh dién tich cho cac
hinh: Hinh vudng, hinh tam gidc.

Bai 2: Viét chuong trinh tinh dién tich va chu vi cac hinh: Hinh chi nhat
biét hai canh, hinh tam giac biét ba canh, hinh tron biét ban kinh. Chwong trinh

c6 giao dién nhu sau:
1. Chon hinh @€ tinh (1-hinh ch nhéat, 2-hinh tam giac, 3-hinh tron);
2. Hién thi dién tich va chu vi cdc hinh da nhap;
3. Két thic chwong trinh.

Lwa chon cong viéc (1, 2, 3): Khi nguwoi sit dung chon 1 thi hoi ngwoi st
dung nhéap kich thudc cho hinh nao, nhap xong hoi nguoi sit dung ¢ nhap tiép

khong. Yéu cau trong chuwong trinh c6 cai dat si da hinh.

Bai 3: Xay dung cac loai d6i twong sach gido khoa, tiéu thuyét, tap chi. Viét

chuwong trinh cho phép quan ly mot danh sach cac loai d6i twong ké trén.
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BAr1y THUCHANH 4

NOI DUNG CHINH
« Xay dung cac 16p, ddi twong

« St dung tinh da hinh d€ giai cac bai toan

Bai 11.1: Xay dung mot 16p hinh, ké thira 16p hinh d6 d€ tinh dién tich cho
cac hinh: Hinh tron, hinh cht nhat.

a. Hudéng din
- Cac l6p doi teong gom co:
o Lop hinh
o Ldp hinh tron
o Lop hinh chit nhat
- Cac thudc tinh gom c6:
o Ban kinh r ctia hinh tron;
o Chiéu dai, chiéu rong ctia hinh chit nhat
- Cac phuwong thirc gom co:
o Khoi tao
o Tinh dién tich; // thudc 16p hinh la phwong thirc da hinh
o Phuong thttc ghi de tinh dién tich hinh tron;
o Phwong thttc ghi de tinh dién tich hinh chit nhat;
b. Bai gidi tham khao
class hinh

{
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public virtual double getArea()
{

return getArea();

}
class hinhtron : hinh
{
private float r;
public hinhtron(float r)
{
this.r=r;
}
public override double getArea()
{

returnr *r *3.14;

}
class hinhcn : hinh
{
private float cd, cr;
public hinhcn(float cd, float cr)
{
this.cd = cd;
this.cr = cr;
}
public override double getArea()
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return cd * cr;

class program
{
static void Main(string[] args)
{
hinh H = new hinh();
hinhcn hen = new hinhen(2, 3);
hinhtron ht = new hinhtron(3);
H = ht;
Console.WriteLine(” Dien tich hinh tron={0}",
H.getArea());
H = hen;
Console.WriteLine(” Dien tich hinh chu nhat={0}",
H.getArea());

Console.ReadLine();

}
Bai 11.2: Xay dung cac 16p d€ quan ly thu nhdp hang thang cta mot co
quan, biét rang:
Co quan c6 hai loai nhan vién duwgc hudng lwong: bién ché thi hwong luong
theo quy luong ctia nha nudce, va hgp dong thi hudng leong theo s6 gio lam viéc.
Mobi nhan vién trong cong ty déu cé cac thong tin sau: Ho tén, s& CMND,

Phong ban.
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Bién ché: c6 thong tin riéng la Bac luong.
Hop dong: c6 thong tin riéng la SO gio, Tién cong mot gio.
Chuong trinh st dung tinh da hinh cho phép nhap vao mot danh sach cac

nhan vién theo bién ché, hop dong, tinh tong lwong cua cac nhan vién thudc dang
bién ché, hién thi.
a. Huéng dan
- Cac thudc tinh gom c6:
o Ho tén;
o S6 CMND;
o Phong ban
- Cac phuong thirc gdom co:
o Khoi tao
o Nhap;
o Xuat;
b. Bai gidi tham khao
public class NhanVien
{
protected string HoTen, PhongBan;
protected int SCMIND;
public NhanVien()
{
HoTen="";
SCMND = 0;
PhongBan ="";
}
public NhanVien(string HoTen, int SCMND, string PhongBan)

{
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this.HoTen = HoTen;
this. SCMIND = SCMND;
this.PhongBan = PhongBan;

}

public void Nhap()

{
Console.Write("Nhap Ho va ten :”);
HoTen = Console.ReadLine();
Console.Write("Nhap So CMND: ”);
SCMND = Int32.Parse(Console.ReadLine());
Console.Write("Nhap Phong Ban: ”);
PhongBan = Console.ReadLine();

}

public void Xuat()

{
Console.WriteLine("Ho va ten: {0}”, HoTen);
Console.WriteLine(”So CMND: {0}”, SCMND);
Console.WriteLine(”Phong Ban: {0}, PhongBan);

/
public class BienChe : NhanVien

{
double BacLuong, LuongCoBan;

public BienChe() : base()

{
BacLuong = 0; LuongCoBan = 0;
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/

public BienChe(string HoTen, int SCMND, string PhongBan, double

BacLuong,
double LuongCoBan) : base(HoTen, SCMND, PhongBan)
{
this.BacLuong = BacLuong;
this.LuongCoBan = LuongCoBan,
/
public new void Nhap()
{
base.Nhap();

Console.Write("Nhap Bac luong: "); BacLuong
Double.Parse(Console.ReadLine());

Console.Write("Nhap Luong co ban: ”);
LuongCoBan = Double.Parse(Console.ReadLine());
}
public new void Xuat()
{
double Luong;
Luong = (BacLuong * LuongCoBan);

Console.WriteLine(”Luong Bien Che cua nhan vien {0} la : {1}”, HoTen,

Luong);
}
public double tong()
{

double s;

s = (LuongCoBan * BacLuong);
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return (s);

/
public class HopDong : NhanVien

{
double SoGio, TienCong;
public HopDong() : base()
{
SoGio=0;
TienCong = 0;
/

public HopDong(string HoTen, int SCMND, string PhongBan, double
SoGio, double

TienCong) : base(HoTen, SCMIND, PhongBan)
{
this.SoGio = SoGio;
this.TienCong = TienCong;
}
public new void Nhap()
{
base.Nhap();
Console.Write("Nhap so gio lam: ");
SoGio = Double.Parse(Console.ReadLine());
Console.Write("Nhap tien cong: ”);
TienCong = Double.Parse(Console.ReadLine());
}

public new void Xuat()
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{
double LuongHD;
LuongHD = SoGio * TienCong;
Console.WriteLine(”Luong Hop Dong cua nhan vien {0} la : {1}”, HoTen,
LuongHD);
}
public double TongHD()
{
double r;
r = (SoGio * TienCong);

return (r);

}
class Cau?2
{
static void Main(string[] args)
{
intn, p;
Console.Write(”Nhap vao so nhan vien bien che: ”);

n = Int32.Parse(Console.ReadLine()); Console.Write("Nhap vao so nhan
vien hop dong:”);

p = Int32.Parse(Console.ReadLine());

Console.WriteLine();

BienChel] bc = new BienChe[n];

HopDong[] hd = new HopDonglpl;

Console.WriteLine(”Moi nhap du lieu cho nhan vien Bien Che”);

for (inti=0; i<mn; i++)
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beli]l = new BienChe();
beli].Nhap();
}
Console.WriteLine();
Console.WriteLine(”Moi nhap du lieu cho nhan vien Hop Dong”);
for (int j=0; j<p; j++)
{
hd[j] = new HopDong();
hd[j].Nhap();
}
Console.WriteLine();
double m, gq;
m=0,9=0;
for (int i =0; i <n; i++) be[i]. Xuat();
for (int j = 0; j <p; j++) hd[j]. Xuat();
for (int i=0; i <n; i++) m = m + bc[i].tong();
for (int j=0; j<p; j++) g =q + hd[jl. TongHD();
Console.WriteLine(” Tong luong cua nhan vien bien che {0}”, m);
Console.WriteLine(” Tong luong cua nhan vien Hop Dong {0}”, q);
Console.ReadKey();
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BAI 12 GIAO DIEN VA DA KE THUA

NOI DUNG CHINH

o« Thiét 1ap mot ban thiét ké cua mot 16p st dung giao dién

(interface).

o Tinh da k€ thira

12.1. GIAO DIEN

Ta dung tir khoa interface dé€ khai bao mot giao dién véi ca phap sau:

[MircDoTruyCapl interface TénGiaoDién [:CicGiaoDiénCoSo]

{

Noi dung

}

MireDoTruyCap: public hodc internal.

CidcGiaoDignCoS6: danh sich cic interface khdc ma no ké'thira.

Vé madt ct phap, moét giao dién giong nhuw mot 16p chi c6 phuwong thikc triru
twong. N6 ¢ thé chita khai bao ctia phuong thirc, thudc tinh, chi muc, sy kién
nhung khong duoc chita bién dit liéu. Khi ké thira mot giao dién ta phai thuec thi
moi phuong thitc, thudc tinh,... cta giao dién.

Chii 3:

- Madc dinh tat ca cac thanh phan khai bao trong giao dién déu la public.
Néu c6 tir khéa public déng triede sé bi bao 16i. Cdc thanh phan trong giao dién
chi la cac khai bao, khong c6 phan cai dat ma.

- Mot 16p c6 thé ké thira mot 16p khac dong thoi ké thira nhiéu giao

diéen.

125



dd  TRUONG DATHOC HA LONG

Vi du 12.1: Moi chi€c xe hoi hodc xe may déu c6 hanh dong (phwong thikc)

khoi dong va diung. Ta cd thé dung dinh nghia mot giao dién kem thém mot
thudc tinh dé cho biét chiéc xe da khdi dong hay chua:

publicinterface IDrivable

{

void KhoiDong();void Dung(); bool DaKhoiDong
{

get;

/

/
Thuoc tinh da khoi dong (DaKhoiDong) chi c6 phuong thirc get vi khi goi

phuong thitc KhoiDong() thi thudc tinh nay sé cd gia tri true, khi goi phuong

thitc Dung() thi thugc tinh nay sé€ co gia tri false.

Khi d6, mot 16p Car thuee thi giao dién nay phai cai dat cac phwong thirc va

thudc tinh da khai bdo trong giao dién Idrivable trén:
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publicinterface IDrivable

{

void KhoiDong();void Dung(); bool DaKhoiDong
{

get;

}

}

publicclass Car:IDrivable

{

public bool Started = false;public void KhoiDong()
{

Console.WriteLine(”Xe cakhoidong”);Started = true;

}
public void Dung()
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{

Console.WriteLine(”Xe ca dung”);Started = false;
}

publicbool DaKhoiDong

{

get{return Started;}

}

}

public class Tester

{

public static void Main()

{
Car c=new Car();,c.KhoiDong();
Console.WriteLine(”c.DaKhoiDong= " +c.DaKhoiDong);
c.Dung();
Console.WriteLine(”c.DaKhoiDong= " +c.DaKhoiDong);
Console.ReadLine();
}
}

12.2. DA KE THUA

C# khong ho tro da ké thtra 16p. Tuy nhién, chiing ta c6 thé st dung giao

dién (Interface) dé thyc hién da ké thira.

Vidu 12.2: St dung interface d€ tinh chi phi son cho dién tich ctia mot
phong.

class Shape
{
protected int chieu_rong;

protected int chieu_cao;
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public void setChieuRong(int w)
{
chieu_rong = w;
}
public void setChieuCao(int h)
{

chieu_cao =h;

}
public interface IChiPhiSon
{
int tinhChiPhi(int dien_tich);
/
class HinhChuNhat : Shape, IChiPhiSon

{
public int tinhDienTich()

{

return (chieu_rong * chieu_cao);
}
public int tinhChiPhi(int dien_tich)
{

return dien_tich * 80;

/

public class program

{
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public static void Main(string[] args)
{
Console.WriteLine("Vi du minh hoa Da ke thua”);
/1tao doi tuong HinhChuNhat
HinhChuNhat hcn = new HinhChuNhat();
int dien_tich;
hen.setChieuRong(6);
hen.setChieuCao(9);
dien_tich = hen.tinhDienTich();
/'in dien tich va chi phi.
Console.WriteLine("Tong dien tich: {0}”,
hen.tinhDienTich());
Console.WriteLine(”Tong chi phi son: {0}”,
hen.tinhChiPhi(dien_tich));
Console.ReadLine();
Console.ReadKey();

J
12.3. SO SANH LOP TRUU TUONG VA GIAO DIEN

Lop tritu twong Giao dién
1) Abstract class co phuwong Interface chi c6 phuong
thiec abstract (khong ¢ than ham) va thirc abstract.

phuong thitc non-abstract (cé than ham).

2) Abstract class khong hé tro da ké'thiea. Interface c6 hd tro da ké thira
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3) Abstract class c6 cac bién final, non-final, Interface chi co cac bién static

static and non-static. va final.

4) Lop triru twong co6 thé cung cap ndi Giao dién khong thé cung cap
dung cai dat cho phwong thitc caa giao noi dung cai dat cho phuwong
dién thitc cta 1op tritu teong.

5) Ttr khoa abstract dwgce st dung dé khai Tt khoa interface dugc st

bao 16p trtru tugong. dung d€ khai bdo giao dién.
6) Vidu: Vidu:

public abstract class Shape { public interface Drawable {
public abstract void draw(); void draw();

} }

Vidu12.3:

/Itao interface co 4 phwong thirc
interface A {
void a();
abstract void b();
public void c();
public abstract void d();
}
/1 tao abstract class cung cdp cai ddt cho mt phwrong thirc cua interface A
abstract class B implements A {
public void c() {

System.out.println("I am C”);

/1 tao subclass cua abstract class B, cung cap cai dit cho cdc phwong thikc con lai
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class M extends B {

public void a() {
System.out.println("l am a”);

}

public void b() {
System.out.println("l am b”);

}

public void d() {

System.out.printin("Iam d”);

/
/1 tao 16p Test5 dé’Qoi cic phwong thirc ciia interface A
public class Test5 {
public static void main(String args[l) {

A a=new M();

a.a();

a.b();

a.c();

a.d();

}
CAU HOI VA BAI TAP

Bai 1: Xay dung giao dién nhan vién bao gom hai phuong thitc: Nhap va
hién thi thong tin cta can bd. Ta cd thé xay dung thém mot giao dién nhan vién
maoi mo rong tit giao dién nhan vién. Giao dién nhan vién mdi nay xay phuwong

thitc cach tinh lrong cho mdi loai nhan vién. Hay xay dung 16p nhan vién san
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xudt thuc thi hai giao dién trén. Biét cach tinh lwong nhan vién nhw sau:

Luong=Hsl*Lwong co ban

Bai 2 : Xay dung 16p “DaySo” dé€ mo ta mot day s6

GOm cac phuong thirc sau:

- Phuong thitc “nhap” dung d€ nhap day s6 ttt ban phim

- Phuong thirc “print” dung d€ in day s6 ra man hinh

- Phuong thtrc khoi tao DaySo(int n) dung dé khoi tao mot mang gom n
phan t

Xay dung giao dién Sort nhu sau: interface Sort { public void Sort(); }

Xay dung cac 16p “QuickSort”, “SelectionSort”, “InsertSort” bang cach ké&
thtra tir 16p DaySo va trién khai giao dién Sort d€ thyc hiép viéc sép x€p: ndi bot,

chon tryec ti€p, chen truc tiép
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BAr13 THUCHANHS5

NOI DUNG CHINH
« Xay dung giao dién cac lop

o Da ké thtra

Bai 13.1:

a) Xay dung 16p “DaySo” d€ mo ta mot day s6, gom cac phuwong thikc sau:

- Phuong thirc “nhap” dung dé nhap day so tir ban phim

- Phuong thirc “xuat” dung d€ in day s6 ra man hinh

- Ham tao DaySo(int n) dung dé khéi tao mot mang gom n phan tit Hudng
dan

b) Xay dung giao dién Sort nhu sau:

interface Sort

{
public void Sort();

}

c) Xay dung cac 16p “QuickSort”, “SelectionSort”, “InsertSort” bang cach
ké thira tir 16p DaySo va trién khai giao dién Sort dé thuc hiép viéc sap x&p: noi

bot, chon truc tiép, chen truc tiép.
a. Huong dan
- Céc 16p doi tuong goém cod:
o Loép day s6

o Lo&p giao dién sort
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o L&p Quicksort, SelectionSort, InsertSort;
- Céc thudc tinh gém co:
o Mang a[];
o intn;//sé phan tir ciia mdng
- Cac phuong thirc gom co6:
o Nhap mang
o Sap x&p
b. Bai gidi tham khao
class dayso
{
public int[] a;

protected int n;

public dayso()
{
a=new int[5];
}
public dayso(int n)
{
a=new int[n];
}
public void nhap()
{

Console.Write("”Nhap vao so phan tu cua day so:”);

n = int.Parse(Console.ReadLine());
Console.WriteLine(”Nhap vao thong tin cua day so:");
for (inti=0;i<mn; i++)

{
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Console.Write("a[{0}]=", 1);

ali] = int.Parse(Console.ReadLine());

}
public void print()
{
for (inti=0;i<mn; i++)
Console.Write("{0}\t”, a[i]);

Console.WriteLine();

/
interface sort
{
void sapxep();
}
class quicksort : dayso, sort
{
public void sapxep()
{
inti, ], x, tmp;
x=al(n)/2];
i=n-1j=n;
do
{
while (a[i] < x) i++;

while (alj] > x) j—
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if (i<=7)

{
tmp = alil;
ali] = aljl;
aljl = tmp;
i+ -

}

} while (i < j);

/

class selectsort : dayso, sort
{
public void sapxep()
{
int min, tmp, j;
for (inti=0;i<n-1; i++)
{
min =i;
for (j=i+1;j<n; j++)
if (aljl < almin])
min = j;
tmp = a[min];
almin] = alil;

ali] = tmp;




}
class inserttionsort : dayso, sort
{
public void sapxep()
{
int i, pos, k;
for (i=0;i<mn i++)
{
k=ali]; pos=1i-1;
while (pos >= 0 && a[pos] > k)
{
al[pos + 1] = a[pos];
pos--;
}
a[pos +1]=k;

}
class Tester
{
static void Main()
{
/Isort a = new quicksort();
/Iselectsort a = new selectsort();
inserttionsort a = new inserttionsort();

a.nhap(); Console.Clear();
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Console.WriteLine(”Day truoc khi sap xep :”);
a.print();

Console.WriteLine(” Day sau khi sap xep :”);
a.sapxep();

a.print();

Console.ReadKey();

/
Bai 13.2 : Mot ngdi nha ¢6 dién tich S (chiéu dai x chiéu rong). Xay dung

tinh da ké thtra dé€ tinh chi phi son va lam sach cho ng6i nha do.
a. Hudong dan
- Cac l6p doi teong gom co:
o L&p ngoinha;
o Lop giao dién gia son va lam sach;
o L&p chi phi;
- Cac thudc tinh gom c6:
o Chiéu dai;
o Chiéu rong;
- Cac phuong thirc gom co6:
o Khoi tao
o Tinh chi phi gia son;
o Tinh chi phi gid lam sach;
b. Bai giai tham khao
class House
{
protected int width;

protected int height;
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public void SetWidth(int w)
{

width = w;
}
public void SetHeight(int h)
{

height = h;

}
public interface IPaintCost
{
int GetPaintCost(int area);
}
public interface ICleanCost
{
int GetCleanCost(int area);
}
class Cost : House, IPaintCost, ICleanCost
{
public int GetArea()
{
return (width * height);
}
public int GetPaintCost(int area)
{

return area * 70;
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}
public int GetCleanCost(int area)
{

return area * 20;

}
class Program
{
static void Main(string[] args)
{
Cost housel = new Cost();
housel.SetWidth(5);
housel.SetHeight(7);
int area = housel.GetArea();
Console.WriteLine(” Total area: {0}”, area);
Console.WriteLine("Total paint cost: ${0}”, housel.GetPaintCost(area));
Console.WriteLine(” Total clean cost: ${0}", housel.GetCleanCost(area));

Console.ReadKey();
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BO LAP CHI MUC, CO CHE UY QUYEN,
BAI14 SUKIEN

NOI DUNG CHINH
« Cach lap chi muc cho cac d6i twong caa mot 16p
o Cach goi mot phuong thire thong qua co ché€ uy quyén

o Cach st dung su kién (event)

14.1. LAP CHI MUC

Viéc dinh nghia chi muc cho phép tao cac d6i tuong ctia 16p hoat dong
giong nhu mot mang ao. Ttc la cac doi twong ¢ thé st dung toan ti [] d€ truy
cap dén mot thanh phan dit liéu nao d6. Viéc dinh nghia chi muc tuwong tu nhuw
viéc dinh nghia mot thudc tinh. [2]

Cu phép tao chi muc:

public KiéuTraVé this|DanhSachThamS4]

{

//Ham docget

{

//than ham doc

}

/I Ham ghiset

{

//than ham ghi

}

}
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Vi du 14.1: Tao mot 16p sinh vién stt dung Indexer nhu sau :
class Student
{
private string[] namelist = new string|[size];
static public int size = 10;
public Student() {
for (inti=0;i=0 && index = 0 && index <=size-1) {

namelist[index] = value;

}
14.2. CO CHE UY QUYEN

Gia str chuing ta can xay dung mot class, trong class nay sé phai goi mot
phuong thitc d€ thuc hién mot hanh dong nao d6. Tuy nhién ching ta lai khong
biét duoc phuong thirc nay khi xay dung class. Phuong thitc nay chi xuat hién
khi nguoi khac st dung class d€ khéi tao object.

Nhitng tinh hudng khi khong biét trudc duoc phai goi mot phwong thic
cu thé ndo dan dén viéc phai st dung mot loai cong cu déc biét trong C#: delegate.

Delegate la nhitng kiéu d@r liéu trong C# ma bién tao ra tit n6 chita tham
chiéu t6i phwong thitc, thay vi chita gid tri hodc chira tham chiéu téi object cua

cac class binh thurong. [2]

Mot bién duoc tao ra tir mot kiéu delegate dwgc goi la mot bién delegate.

Mbi kiéu delegate khi duoc dinh nghia chi cho phép bién ctia n6 chira tham
chiéu téi nhitng phuong thic pht hop véi quy dinh caa delegate nay.

Vai tro cta delegate trong C#

Delegate cho phép mot class linh dong hon trong viéc sit dung phwong thtrc.
Theo d6, ndi dung cu thé cia mot phwong thiec khong duoc dinh nghia sén trong

class ma sé do ngwoi dung class d6 tu dinh nghia trong qua trinh khoi tao object.
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biéu nay gitp phan chia logic cua mot class ra cac phan khac nhau va do nhitng

nguwoi khac nhau xay dung.

Delegate dugc st dung d€ giap mot class object twong tac nguoc tré lai voi

A

thiee thé tao ra va st dung class d6. Diéu nay gitp class khong bi “co lap” bén
trong thuc thé d6. Vi du, delegate gitip goi cac phuong thirc ctia thuc t€ tao ra va

chtra class object.

Vi kha nang tao ra twong tac nguoc nhu vay, delegate tro thanh hat nhan
ctia mo hinh 1ap trinh hudng su kién, dugc stt dung trong cong nghé winforms va
WPEF.

Vidy 14.2 : Khi xay dung cac diéu khién cta windows form (nat bam, nut
chon, menu, v.v.), ngroi lap trinh ra cac 16p nay khong thé xac dinh duoc nguoi
dung mudn lam gi khi nat dwgc bam, khi menu duoc chon. Do d6, bat budc phai
st dung co ch€ ctaa delegate d€ chuyén logic nay sang cho nguoi sit dung cac 16p
d6 viét code. Nhu vay, Button khi duoc tao ra trong mét Form c6 kha nang tuong

tac vdi code ctia Form, chit khong c6 1ap chinh minh.
Vidy 14.3 :
class Program
{
delegate int MyDelegate(string s);
static void Main(string[] args)
{
Console.OutputEncoding = Encoding.Unicode;
MyDelegate convertTolnt = new MyDelegate(ConvertStringTolnt);
string numberSTR = "35";
int valueConverted = convertTolnt(numberSTR);
Console.WriteLine(”Gid tri dd convert thanh int: " + valueConverted);
Console.ReadLine();
}

static int ConvertStringTolnt(string stringValue)
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{
int valuelnt = 0;
Int32.TryParse(stringValue, out valuelnt);
Console.WriteLine("Di ép kiéu dir liu thanh cong”);

return valuelnt;

J
14.3. SU KIEN

S kién (event) 1a mot khai niém rat pho bién trong lap trinh va dwoc sw
dung v6i mo hinh publisher/subscriber. Trong .NET, event dwoc stt dung trong cac
mo hinh 1ap trinh cho giao dién d6 hga nhu Windows Forms hodac Windows
Presentation Foundation. Event va Delegate trong .NET c6 quan hé rat gan gui

va thuong gay nham 1an. [2]

Kha ndng hd tro twong tac ctia delegate duwoc van dung trong mot mo hinh

lap trinh goi la publisher/subscriber, thwong goi tat 1a md hinh pub/sub.

Khi s dung delegate ching ta hoan toan cé thé thywc hién md hinh

pub/sub.
Tuy nhién mo hinh pub/sub dua ra thém hai yéu cau quan trong:
(1) cac subscriber khong duoc biét va khong anh hudng 1an nhau;
(2) Viéc raise/invoke mot event chi dwoc phép thiec hién boi broadcaster.
Delegate khong dap ting dwoc cac yéu cau nay do:
(1) delegate cho phép subscriber st dung phép gan =. Khi dé tat ca cac
subscriber san ¢4 sé bi huy.

(2) client code ciing c6 thé kich hoat delegate.

Vivay .NET dua thém vao tir khéa event d& dé dang van dung delegate vao

mo hinh pub/sub.
Nhu vay, event trong .NET thuc chat chi 1a mot dang han ché cua delegate
dé phti hop véi mé hinh pub/sub. Hodc cling c6 thé néi rang event duoc xay dung

bén trén delegate.
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Vi dy 14.4: Tao ra moét class HocSinh d€ quan ly Tén cta hoc sinh. Ching
ta muon biét khi nao tén cua hoc sinh thay doi sé ghi lai thanh log (thao tac ghi
nhan lai qua trinh st dung chuong trinh) d€ doi chiéu lich st thay d6i. Ching ta
sé tao mOt Event NameChanged v6i Delegate 1a EventHandler c6 sdn ctia .Net

va uy thac viéc ghi log lai.
class Program
{

static void Main(string[] args)

{
Console.OutputEncoding = Encoding.Unicode;
HocSinh hs = new HocSinh();
hs.NameChanged += Hs_NameChanged;
hs.Name = "Tén ldn 17;
hs.Name = "Tén lan 2";
hs.Name = "Tén cudi”;
Console.ReadLine();

/

private static void Hs_NameChanged(object sender, EventArgs e)

{

Console.WriteLine("Tén cé thay doi.”);

/
public class HocSinh
{
private string _Name;

public string Name

{
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get =>_Name;
set
{
_Name = value;

OnNameChanged();

}
private event EventHandler _NameChanged;

public event EventHandler NameChanged

{
add

_NameChanged += value;
}
remove
{

_NameChanged -= value;

}
void OnNameChanged()
{
if(_NameChanged |= null)
{
_NameChanged(this, new EventArgs());
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}
CAU HOI VA BAI TAP
1. Ly thuyét
Cau 1: Indexer la gi? Cach stt dung Indexer trong ngon ngix C#.
Cau 2: Néu cach st dung delegate trong C#.
2. Baitap
Bai 1: Viét chuong trinh tinh tong, hiéu, tich va thuong st dung co
ché& uy quyén (delegate).

Bai 2: K€t hop delegate, event va ArrayList d€ viét chuong trinh cho

phép nhap va hién thi nhiéu sd nguyén dwong (s6 nguyén 16n hon).
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NOI DUNG CHINH
o Cai dat va st dung duoc bo lap chi muc
« Cai dat va st dung duoc co ché iy quyén

« Cai dat va st dung duoc su kién

Bai 15.1 : St dung bo 1ap chi muc (indexer) dé€ xay dung mot 16p hoc vién,

co thugc tinh : ho tén, sd lugng hoc vién.
a. Hudéng dan
- Cac thudc tinh gom co:
o Mang danh sach hoc vién;
o S0 luong hoc vién;
- Cac phuwong thirc gom co:
o Khoi tao
o Bo lap chi muc cho danh sach hoc vién
b. Bai gidi tham khao
class HocVien
{
private string[] namelist = new string[size];
static public int size = 10;
public HocVien()
{

for (int i=0; i <size; i++)
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namelist[i] = "N/A”;
}
public string this[int index]
{

get

{
string tmp;
if (index >= 0 && index <= size - 1)
{

tmp = namelist[index];

else

”n,

tmp="7
}

return (tmp);

set

if (index >= 0 && index <= size - 1)
{

namelist[index] = value;

}

static void Main(string[] args)
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HocVien names = new HocVien();
names[0] = "Nam”;
names[1] = "Hoang";
names[2] = "Dung”;
names[3] = "Hue";
names[4] = "Huong";
names[5] = "Phuc”;
names[6] = "Trung”;
for (int i = 0; i < HocVien.size; i++)
{
Console.WriteLine(names[i]);
}
Console.ReadKey();

}

Bai 15.2 : Chay doan chuwong trinh dudi day, cho biét cach hoat dong cua
phuong thirc delegate, va cac phuong thitc trong do.

class baitapDelegate
{
delegate int NumberChanger(int n);
static int num = 10;
public static int AddNum(int p)
{
num +=p;

return num,
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/

public static int MultNum(int q)

{
num *=q;
return num;

}

public static int getNum()

{
return num,

/

static void Main(string[] args)

{
/ltao cac doi tuong delegate
NumberChanger ncl = new NumberChanger(AddNum);
NumberChanger nc2 = new NumberChanger(MultNum);
//goi cac phuong thuc boi su dung cac doi tuong delegate
ncl(25);
Console.WriteLine(”Gia tri cua num la: {0}", getNum());
nc2(5);
Console.WriteLine(”Gia tri cua num la: {0}”, getNum());
Console.ReadKey();

}
Bai 15.3 : Viét chwong trinh thong bao nhiét do, ap sudt ctia ndi hoi va ghi

vao file log cua hé thong sit dung event.

Bai gidi tham khao
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using system ;

using system.1O ;

class Boiler

{

}

private int nhietdo;
private int apsuat;
public Boiler(int t, int p)
{

nhietdo =t;

apsuat = p;
}
public int getNhietdo()
{

return nhietdo;
}
public int get Apsuat()
{

return apsuat,

class DelegateBoiler Event

{

public delegate void BoilerLogHandler(string status);

/ldinh nghia su kien dua vao delegate tren

public event BoilerLogHandler BoilerEventLog;

public void LogProcess()
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{
string remarks = "OK!";
Boiler b = new Boiler(100, 12);
int t = b.getNhietdo();
int p =b.getApsuat();
if (t>150 11 t<80 11 p<12 11 p>15)
{
remarks = "Can duy tri”;
}
OnBoilerEventLog("Thong tin log:\n");
OnBoilerEventLog(”Nhiet do: " +t + "\nAp suat: " + p);
OnBoilerEventLog("\nThong bao: ” + remarks);

}

protected void OnBoilerEventLog(string message)

{
if (BoilerEventLog = null)
{
BoilerEventLog(message);
}
}
}
class BoilerInfoLogger
{
FileStream fs;

StreamWriter sw;

public BoilerInfoLogger(string filename)
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fs = new FileStream(filename, FileMode.Append, FileAccess.Write);
sw = new StreamWriter(fs);

}

public void Logger(string info)

{
sw.WriteLine(info);

}

public void Close()

{

sw.Close();

fs.Close();

/
class program
{
static void Logger(string info)
{
Console.WriteLine(info);
/
static void Main(string[] args)
{
BoilerInfoLogger filelog = new BoilerInfoLogger(”d:\ \boiler.txt");
DelegateBoiler Event boilerEvent = new DelegateBoilerEvent();
boilerEvent.BoilerEventLog += new

DelegateBoilerEvent.BoilerLogHandler(Logger);
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boilerEvent.BoilerEventLog += new

DelegateBoiler Event.BoilerLogHandler(filelog.Logger);
boilerEvent.LogProcess();

Console.ReadLine();

Console.ReadKey();

filelog.Close();
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