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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com
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qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




LAP TRINH HUONG BOI TUONG

C++

B& mén Hé Thong May Tinh & Truyén Théng
Khoa Céng Nghé Théng Tin va Truyén Théng
Pai Hoc Can Tho

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho 1



2y Tong Quar

m Tén moén hoc: Lap Trinh Hwéng B6i Twong C++
m S6 don vi hoc trinh: 3
m Kién thirc tién quyét: Lap trinh co ban
m NOI dung chinh:
Truyén dat nhirng khai niém, nguyén ly co ban cua
Lap Trinh Hwéng P6i Twong (OOP).
Minh hoa Iap trinh hwéng doi twong bang
ngon ngir C++.

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho



| Torng Quzr

m Giao trinh chinh:
“Lap Trinh Hwéng Doi Tuwong C++”

Thac si. Trwrong Van Chi Cong

Muc luc
A A A A A A A A
Chuong 1| |Chwong 2| [Chwong3| |Chwong4| |ChwongS| (Chwong6| [Chwong7| |Chuwong 8 |Chwong9
A A A A
Gigi thiéu || || Gigi thiéu || [| Gi¢i thiéu || || Gidi thiéu || || Gidi thiéu || || Gidi thiéu || || Gii thiéu || || Gidi thiéu || || Gidi thiéu
No6i dung No&i dung No6i dung No&i dung No6i dung No&i dung No6i dung No6i dung N&i dung
Bai tap Bai tap Bai tap Bai tap Bai tap Bai tap Bai tap Bai tap Bai tap
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Prvorng Prnao rloc TZo

Tim hiéu theo cha diém

Trinh bay ndi dung co ban

Tham khao giao trinh, tai liéu tham khao
Tang cuwong kha nang tw hoc

"hwc hanh tren may

"hao luan nhém

Email, Internet

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho



Mé& dau

Biéu thirc

Lénh

Ham

Mang - Con tré - Tham chiéu
Lap trinh hwdng doi twong
Lop

Tai dinh nghia

"hira ké

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho




] Chwong 1

m Muc tieu
Gi¢i thiéu cac khai niém co ban cua mot
chuwong trinh C++.

m NOI dung
Viét va bién dich chwong trinh C++
Bién, hang, chu thich, kiéu di liéu
B& nh&, nhap xuat

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho



] Chwong 2

m Muc tieu
Gi¢i thiéu cac toan tir cho viéc soan thao cac
bieu thurc.

m NOI dung
Toan tr toan hoc, quan hé, luan ly, bit,
tdng/gidm, khdi tao, diéu klen lay kich thwéc
Po wu tién cua cac toan to
Chuyén kiéu

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho 8



] Chwong 3

m Muc tieu
Cung cap cu phap va cach st dung cac lénh.
m NOI dung
_énh don, Iénh phirc
_Lénh ré nhanh: if, switch
_énh lap: while, do..while, for
_énh nhay: continue, break, goto

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho 9



] Chwong 4

AT

m Muc tieu

M ta cach khai bao, dinh nghia, va goi ham.

m NOI dung
Khai bao ham, dinh nghia ham
Tham s0, doi sO, pham vi
Bién tw déng, bién thanh ghi, bién ndi tuyén
Poi s6 mac dinh, ddi s6 hang lénh

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho
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] Chwong 5

Mzine), Con Tro, Tnzrm Cnlzu

m Muc tieu
Gidi thiéu C’é\C cach sir dung mang, con tro,
va tham chiéu.

m NOI dung
Mang mdt chiéu, nhiéu chiéu, bd nh& tinh
Con tro, tinh toan con tré, bé nhé déng
Con tré ham, tham chiéu

Khoa Céng Nghé Théng Tin - Pai Hoc Can Tho 11



] Chwong 6

Laio Trinn rlwong Dol Twor

m Muc tieu
Gidi thiéu nhirng khai niém co ban trong lap
trinh hwéong doi twong.
m NOI dung
Triru twong hoa, doi twong, 16p.
Thudc tinh, phwong thire, thong diép.
Tinh bao gal, tinh ké thira, tinh da hinh

Khoa Céng Nghé Théng Tin - Pai Hoc Can Tho 12



0 Chwong 7

m Muc tieu
Gidi thiéu cau truc I¢p C++ dé dinh nghia
Kieu di¥ lieu maor.

m NOI dung
Cau truc I&p, ham xay dwng, ham hay

Ham ban, déi sé mac dinh, dbi s6 an, toan t&r pham
vi, danh sach kh&i tao thanh vién

Th:&mh VIENn héng, thanh vién tinh, thanh vién tham
chiéu, thanh vién doi twong

Khoa Céng Nghé Théng Tin - Pai Hoc Can Tho 13



] Chwong 8

m Muc tieu
Gidi thiéu co ché tai dinh nghia ham va tai
dinh nghia toan t& trong C++.

m NOI dung
Tai dinh nghia ham, toan t&, chuyén kiéu
Tai dinh nghia toan tt <<, >>, [ ], (), new,
delete, ++, --

Khé&i tao ngam dinh, gan tri ngam dinh

Khoa Céng Nghé Théng Tin - Bai Hoc Can Tho
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] Chwong 9

m Muc tieu
Khai thac cac dac tinh thtra ké trong C++.
m NOI dung
L&p co s&, Ip dan xuat, thir bac 16p
Ham xay dwng, ham huay, thanh vién duwoc
bao vé
L&p co so riéng/chung/dwoc bao vé, ham ao,
da thtra k&, sy mo ho, chuyén kiéu
L&p co sO ao, tai dinh nghia toan tw

Khoa Céng Nghé Théng Tin - Pai Hoc Can Tho 15



CHUONG 1:

MO DAU

(INTRODUCTION)

Khoa Céng Nghé Théng Tin & Truyén Théng
Pai Hoc Can Tho



m C++ dwa trén ngdn ng¥ [ap trinh C

m C dwoc phat minh trwdc 1970 béi Dennis
Ritchie

Ngbn nglr cai dat hé thdng cho hé diéu hanh Unix
m C++ dwoc phat minh boi Bijarne Stroustroup,
bat dau nam 1979

Phién ban thi nghiém, phién ban thwong mai

m Cac chuan ngdn nglr C++ hién tai dwoc diéu
khién b&i ANSI va ISO



] Chwong 1

m Muc tieu
Gi¢i thiéu cac khai niém co ban cua mot
chuwong trinh C++

m NOI dung
Viét va bién dich chwong trinh C++
Bién, hang, chu thich, kiéu di liéu
Bd nh&, nhap xuat
Cach dat tén



m SU dung bat ky trinh
soan thao nao

m Lwu dung dinh dang

m Bién dich

[Hello.cpp}

Hello.cpp

#include <iostream.h>
int main (void)
{
cout << "Hello World\n";
}

CH+ c
Program G »{ Code > ©
9 TRANSLATOR COMPILER
74 Vv
v

C++ C++ Object .
Program NATIVE »{ Code Hello Obj

4 COMPILER

A

4

LINKER

Execut-
able [Hello.exe}




] Chwong 1

=lar)

m Bién
Tén twong trung cho moOt vung nhé ma diy
lieu co thé dworc lwu trir trén do hay la dwoc
sty dung lai.

m Thudc tinh cla bién
Kiéu: dworc thiét 1ap khi cac bién dwoc dinh
nghia
Gia tri: c6 thé dwoc chuyén ddi bang céach
gan mot gia tri moi cho bién



] Chwong 1

Danh sach 1.2

1 | #include <iostream.h>
2 int main (void)
3 {
4 iint workDays; |
5 | ¢ £loat  workHours, payRate, i
v _weeklvPay; . :
6 \ workbays = 5; 77777 :
{ EworkHours = 7.5; E
8 | payRate = 38.55; ’:
9 iweeklyPay = workDays * i
L_workHours * payRate; _______ |
10 cout << "Weekly Pay = "<<
weeklyPay<< '\n';
11 |}
v v
Khai bao bién Khoi tao bién

Danh sach 1.3

~No oab~hWwWN

o

10
11

#include <iostream.h>

int main (void)
iint workDays = 5; |
float workHours = 7.5;
float payRate = 38.55;
float weeklyPay = workDays
* workHours * payRate;
cout << "Weekly Pay = ";
cout << weeklyPay;
cout << '\n';

Khai bao va kh&i tao bién

6



] Chwong 1

tNNZo Dor Glarn

Danh sach 1.4

~No o~ wWN (o

00}

10
11
12
13

#include <iostream.h>

int main (void)

{
int workDays = 5;
float workHours = 7.5;
float payRate, weeklyPay;
cout << "What is the hourly
pay rate? ";

poooont << MNeekly Pay = T
I cout << weeklyPay;
i oot i o A

——

(o)} a b~ wiN

\l

10

Danh sach 1.5

#include <iostream.h>

int main (void)

{
int workDays = 5;
float workHours, payRate,
weeklyPay;
cout << "What are the work hours
and the hourly pay rate? ";

1 ein >> workHours >> payRate;




Danh sach 1.6

1

CQwowo~NOoOUThrWwWN

el ol
W NP

Chu thich nhiéu hang

A

#include <iostream.h>

____________________________________________________

/* Chuong trinh nay tinh toan tong so tien phai tra hang tuan
: cho mot cong nhan dua tren tong so gio lam viec va so tien
1
1

int main (void)

{

i // so ngay lam viec trong tuan
.5;' // so gio lam viec trong ngay
071

int workDays = 5;
floatworkHours =
floatpayRate = 33.5

4

cout << "Weekly Pay = " << weeklyPay <<

// so tien phai tra moi gio
floatweeklyPay; + // tong so tien phai tra moi tuan
weeklyPay = workDays * workHours * payRate;

|\n|;

v

Chu thich mét hang



m Bién sO nguyén co thé dwoc dinh nghia 13
short, int, hay long.

m Bién s0 thuc co thé dwoc dinh nghia 1a
kiéu float hay double.

m Bién ky tw dwoc dinh nghia la kiéu char.

m Bién chubi dwoc dinh nghia kiéu char*
(con tro ky tw).



N\

PN

Tar

mlen
con dwoc goi la dinh danh
dwoc st dung dé tham khao

tén bién, tén ham, tén kiéu, va tén macro

P
K

K

nai dwoc dat theo luat
ndng gi¢i han so ky tw

nong duwoc dat trung tr knoa

10



CHUONG 2:

RiFl) THIPC

(EXPRESSION)

Khoa Céng Nghé Théng Tin & Truyén Théng
Pai Hoc Can Tho




] Chwong 2

m Muc tieu
Gi¢i thiéu cac toan tr cho viéc soan thao cac
biéu thirc

m NOI dung
Toan tw toan hoc, quan hé, luan ly, bit,
tang/giam, kh&i tao, diéu kién, lay kich thuwdce
P06 wu tién cua cac toan tw
Chuyén kiéu



(<nal Nizm Co Barn

m Mot bieu thire 1a bat ky sw tinh toan nao
ma cho ra mét gia tri.

m Mot biéu thire wée lvong mot gid tri ndo
do.



Tozir) T Tozr

Toan twr Tén Vidu
+ Céng 12 + 4.9 // cho 16.9
- Tri 3.98 = 4 // cho -0.02
* Nhéan 2 * 3.4 // cho 6.8
/ Chia 9 / 2.0 // cho 4.5
% Lay phan dw 13 % 3 // cho 1
Toan Tén Vi du
tor
== So sanh bang 5 == // cho 1
E So sanh khéng bang 5 1=5 // cho 0
< So sanh nho hon 5 < 5.5 // cho 1l
<= So sanh nhd hon hodc bang | 5 <= 5 // cho 1
> So sanh I&n hon 5>5.5 // cho O
>= So sanh Ién hon hodcbang | 6.3 >= 5 // cho 1




=

Tozn T Luzin L

-

Toan twr Tén Vidu
! Phu dinh luan ly I(5==05) /l dwoe O
&& Valuan ly 5<6&&6<6 I/ dwoc 0
| Hoac luan ly 5<6|6<5 /Il duwoc 1
| 0:SAl(false) | | Khac0: DUNG (true) |
Toan Tén Vidu
tor
~ Phua Dinh Bit ~"\011' /I dwgrc "\366'
& Va bit \011" & "\027¢ // duge "\001'
| Hoac bit \011" | \027¢ // duge \037'
A Hodac exclusive bit \011' ~"\027¢ // dugc \036'
<< Dich trai bit \011' << 2 // dugc "\044'
>> Dich phai bit \011' >> 2 // duge "\002'




e

Tozan T Tang/Glarn

Toan Tw Tén Vi du
++ Tang moét (tién td) ++k + 10 Il dwoc 16
++ Tang mét (hau td) k++ + 10 Il dwoc 15
-- Giam mot (tién t) -k + 10 Il dwoc 14
" Giam mot (hau to) k-- + 10 Il dwgc 15
Toan Twr Vidu Twong dwong véi
= n = 25
+= n += 25 n=mn+ 25
-= n -= 25 n =n - 25
*= n *= 25 n =n* 25
/= n /= 25 n=n/ 25
%= n %= 25 n=n2s% 25
<<= n <<= 4 n =n << 4
>>= n >>= 4 n=mn > 4




Toan t& diéu kién

Toan t& phay

Toan t&r lay kich thwoc

min = (m <n ? m++ . nt++);

min = (m < n ? mCount++, m : nCount++, n);

cout << "float size =" << sizeof(float) << " bytes\n";




Mirc Toan tw Loai Thir tw
Cao nhat M6t ngoi Ca hai

0 Il -> Hai ngoi Trai t&i phai
+ ++ ! * new sizeof | M6t ngobi Phai t&i trai

- -- ~ & delete 0
->* X Hai ngbi Trai t&i phai
* / % Hai ngbi Trai toi phai
+ - Hai ngbi Trai t&i phai
<< >> Hai ngoi Trai t&i phai
< <= > >= Hai ngoi Trai t&i phai
== I= Hai ngoi Trai t&i phai
& Hai ngoi Trai t&i phai
A Hai ngoi Trai t&i phai
| Hai ng0i Trai t&i phai
&& Hai ng0i Trai t&i phai
I Hai ngoi Trai t&i phai
?: Ba ngoi Trai t&i phai
+= *f ;‘:_ _= <<f Hai ngoi Phai t&i trai

= = o= = >>=

Thép nhéat , Hai ng0i Trai t&i phai




CHUONG 3:

LENH

(INSTRUCTION)

Khoa Céng Nghé Théng Tin & Truyén Théng
Pai Hoc Can Tho




] Chwong 3

Lanr
m Muc tieu
Cung cap cu phap va cach st dung cac lénh
m NOI dung

_énh don, Iénh phirc

_énh khai bao

_énh gan

_énh ré nhanh: if, switch

_énh lap: while, do..while, for
_énh nhay: continue, break, goto




m Lénh don la mét
sw tinh toan duoc
két thuc bang dau
cham phay.

m Nhiéu Iénh don co
thé két ndi lai
thanh mot Iénh
phirc bang cach
rao chung bén
trong cac dau
ngoac xoan.

Vi du:
— {
. Lintmin, 1 =10, =201 ¢—
Coimin=(<j?i:]); |
min+5, ¢
. icout<<min<<\n; |
e
— }

[ Lénh réng ] [Lénh vO dung]




it

Lann Re Nnann

m Lénh if va if-else m Lénh switch

if (biéu thirc) switch (biéu thire) {
lénh:; case hang 1:
cac lénh; break;
if (biéu thire)
lénh 1; case hang n:
else cac lénh; break;
|énh 2; default:

cac lénh;

= -?
Fg,/ Khi nao ching ta nén st dung if-else va
' khi nao chung ta nén st dung switch?
QeA



| -

Lenn Lag

m Lénh for

m Lénh while; do-while

while (biéu thirc) for (biéu thire; biéu thire2: biéu thire3)
|énh; Iénh; *

do l
lnh; | khditao |

while (biéu thire): [diéu cian dl‘fng]

v

| diéu khién 13p |

._-1? R . i ,
F%‘( S dung tirng kiéu Iénh [ap dé inra cac so tw 0 dén 9 ?
QA



m Lénh continue

dirng lan 13p hién tai cda
mot vong 1ap va nhay téi
lan 1ap ké tiép

m Lénh break

nhay ra bén ngoai nhirng
Ié,nh lap hoac switch va
két thuc chung.

m Lénh goto

nhay trwc tiép dén nhan
dwoc chi dinh.

m Lénh return

cho phép mét ham tra ve
mot gia tri cho thanh phan
goi no.



CHUONG 4.

HAM

(FUNCTION)

Khoa Céng Nghé Théng Tin & Truyén Théng
Pai Hoc Can Tho




] Chwong 4

AT

m Muc tieu
M6 ta cach khai bao, dinh nghia, va goi ham
m NOI dung
Khai bao ham, dinh nghia ham
Tham sd, dbi s6, pham vi
Bién tw déng, bién thanh ghi, bién ndi tuyén
Poi s6 mac dinh, ddi s6 hang lénh



] Chwong 4

m Mot phwong thire dé dong goi qua trinh
tinh toan = dé dang s dung

m Dinh nghia ham m S dung ham
Khai bao ham Goi ham
m Tén ham m Tén ham
= Cac tham sb cia ham ()
= Kiéu trd vé clia ham = Cac dbi sb
Pinh nghia ham Nhan két qua tra

= Cac lénh vé clia ham



O U » W DN -

10
11
12

Chuwong 4

i int result = 1; E
I for (int 1 = 0; i < exponent; ++1i) i
i result *= Dbase; ’f’
i return result; i

| Cacdbisd |

\4

| Binh nghfa ham |




] Chwong 4

Pz V1 Tozrn

m Pham vi toan cuc

Pwoc dinh nghia &
pham vi chwong
trinh

m Pham vi cuc b

Puwoc dinh pghTa o
pham vi khoi hay
ham

m Toan t&r pham vi

int xyz =1, Il xyz l1a toan cuc
void Foo (int xyz) /[ xyz la cuc bé cho than cua Foo

{

if (xyz >0){ ,
double xyz =2; [/ xyz la cuc bd cho khoi nay

cout <<xyz;

}

else {
cout<< ::xyz;

}




] Chwong 4

m Bién ty dong
dwoc xac dinh hoan toan tw dong
Vi du: int auto sum:;

m Bién thanh ghi

dwoc lwu trlr trong thanh ghi dé tang hiéu xuat cda
chwong trinh

Vi du:
for (register int1=0; 1< n; ++i)
sum +=i;



Chuwong 4

rlzirn) Mol Tuyar - 2z 0Ll

m S dung ham
Thuén lgi: chwong trinh dé doc, tdng kha nang
str dung lai, tranh cac hiéu trng phu
Bat loi: ton chi phi cho viéc goi ham
Giai phap: dinh nghia ham la ndi tuyén (inline)

inline int Abs (int n)

{
return n>07n:-n;
}
H De qUI int Factorial (unsigned int n)
A ‘ . ’ ’ {
MOt ham gO| Ch|nh Nno return n==07?1:n*Factorial(n-1);
}

7



] Chwong 4

rlzirig) Lan

m Dbi sO mac dinh
bo bot di ganh nang phai chi dinh cac gia tri
cua doi sO cho tat ca cac tham s6 ham

m DOi s6 hang 1énh
C6 thé nhan khdng hay nhiéu déi s6 tr hang
lénh

= dwoce tao ra san cho moét chwong trinh C++ théng
gua ham main

= Vi du: int main (int argc, const char* argv[));



CHUONG 5:

MANG - CON TRO -

THAM CHIEU

Khoa Céng Nghé Théng Tin & Truyén Théng
Pai Hoc Can Tho



] Chwong 5

Mzine), Con Tro, Tnzrm Cnlzu

m Muc tieu
Gidi thiéu cac cach st dung mang, con tro, va
tham chiéu

m NOI dung
Mang mdt chiéu, nhiéu chiéu, bd nh& tinh
Con tro, tinh toan con tro, b6 nhd ddng
Con tré ham, tham chiéu



] Chwong 5

VIE

m Mang (array)

Gom mdt tap cac doi twong cung kiéu va dugc
sap xép lién tiep trong bo nho
MGi phan tlr mang dwoc xac dinh béi mot chi
sO biéu thi vi tri cua phan t& trong mang

» Phan t& dau tién cta mang ludn co chi sb 0
SO lwgng phan t&r trong mang dwoc goi la kich
thwéc cua mang (co dinh; xac dinh trwde)
Gom mang mot chiéu va mang da chiéu



] Chwong 5

m Duwoc dinh nghia bang cach dac ta kich
thwd'c mang va kiéu cac phan t& cta no
Vi du: int heights[10];
m Truy xuat 1 phan t& qua chi s6 mang
Vi du: heights[0]= 210; cout<< heights[3];
m Truy xuat phan tlr khéng ton tai > 16i
vwot ngoai bién
Vi du: cout<<heights|-1]; cout<<heights[10];



] Chwong 5

O /L1

121 Teo Mang

m MOi méng co moét bo khai tao mang

mVidu
int nums(3] = {5, 10, 15}; [BC) kh&i tao méng}
t— |
nums[2] = |
? Kich
_ thwéc
int nums|[3] = {5, 10}; int nums|[ ] = {5, 10, 15}; ‘ mang ?

m Chudi l1a mot mang ky tw

m Vi du: so sanh suw khac nhau cua
char str[] = "HELLO"; va char str[] = {'H', 'E', 'L', 'L', 'O'};



] Chwong 5

Mua thu | Mua dong
Sydne 17
ydney % A ; =
Melbourne 24 32 4 1?3 int seasonTemp(3][4];
'38\ |/ 28 Y 20
a '
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] Chwong 5

Cor Tro

m Con tro don gian chi la dia chi cua mot vi
tri bo nhc’y va cung cap cach gian tiep de
truy xuat dir lieu trong bo nho

mVidu

it num = 10:;

int *ptrl = &num;

L |

num

ptrl

cout << *ptril;
=

10 1000
T
1000 | 2000




] Chwong 5

50 Nno Done - Ting

m BO nh¢ dong (heap)
Vung nhé dwoc cap phat dong trong thdi gian thuwe thi
m B6 nh¢ tinh (stack)
Vung nhé dwoc st dung dé lwu trir cac bién toan cuc
va loi goi ham
m Hai toan t dwoc st dung

new: cap phat void Foo (void)
A {
delete: thu hoi int  *ptr = new int;
char *str = new char[10];
...
delete ptr;
delete []str;

}




] Chwong 5

Tnzrn Crilay
m Mot tham chiéu (reference) 1a mét biét
hiéu (alias) cho mot doi twong.

mVidu
double numl = 3.14; numl [ 3.14 1000
double &num2 = numi; num2

m Ghi chu

M6t tham chiéu phai ludn duoc khdi tao khi
no dwoc dinh nghia

Cé thé khéi tao tham chiéu t&i mét hang
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Tfuyép S rel T

Trzl

) C

Cleip) o

£
- A

SHIED

// Truyén bing tri (d6i twong)

void Swapl (int x, int vy)
{

int temp = x;

X = y;

y = temp;

// Truyén bang dia chi (con tro)

void SwapZ2 (int *x, 1int *vy)
{

int temp = *x;

* X = * y ;

*y = temp;
}
// Truyén bang tham chiéu
void Swap3 (int &x, int &y)
{

int temp = x;

X = y;

y = temp;

int main (void)
{
inti=10, )= 20;
Swapl(i, j);

Swap3(i, ));

cout <<i<<" "<<j<<\ny
Swap2(&i, &j); cout << i<<" "<<j<<\n,
cout << j<<" "<<j<<\n}

10




LAP TRINH HUONG BOI TUONG

Pai Hoc Can Tho

Khoa Céng Nghé Thong Tin & Truyén Théng
B&6 mén Hé thong may tinh & Truyén Théng

6.1



Chuwong 6

| A Trinh “hedna B)HT Tivernel

(Obje( oriented Prograrnrming)

m Muc tiéu

Gidi thiéu nhirng khai niém co ban trong lap
trinh hwéng doi twong

m NOI dung

Triru twong hoa, doi twong, I6p

"hudc tinh va phwong thuc

héng diép va truyén théng diép

Tinh bao gai, tinh ké thira, tinh da hinh

6.2



Lap trinh hwéng doi twong (OOP- Object-
Oriented Programming)

mot cach tw duy moi, tiép can hwéong doi twong dé
giai quyét van dé bang may tinh.

mot phuwong phap thiét ké va phat trién phan mém
dwa trén kién truc I&p va doi twong.
Qua trinh tién hoa cia OOP
Lap trinh tuyén tinh
Lap trinh ¢cé cau truc
Sy trieu twvong hoa dir lieu
Lap trinh hwéng doi twong

6.3
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r|| =11 C)

wérng Dol Twon 7

nhirng thiéu sot cta tiép can theo thi

Ov

mlLoaib
tuc

m Trong OOP

D@ liéu dwoc xem nhw mot phan ti chinh yéu va
dwoc bao vé

Ham gan két voi div liéu, thao tac trén dir liéu

Phan tach bai toan thanh nhiéu thuc thé (d0i twong)

- xay dwng di¥ liéu + ham cho cac doi twgng nay.
m Tang cwong kha nang st dung lai

6.4



Lzir) Trong

m Nhan manh trén d liéu hon 1a tha tuc

m Cac chwong trinh dwoc chia thanh céc doi
twong

m D liéu dwoc che giau va khong thé duoc
truy xuat tir cac ham bén ngoai

m Cac dobi twong co thé giao tiép véi nhau
thOng qua cac ham

m D lieu hay cac ham mai co thé duwoc
thém vao khi can

m Theo tiép can tir duwdi 1én

6.5



Tt L]

m So v&i cac tiép cén cb dién thi OOP co6
nhirng thuan lgi sau:
OOP cung cap mdt cau tric module rd rang
= Giao dién dwoc dinh nghia tot
= Nhirng chi tiét cai dat dwoc an
OOP gilip 1ap trinh vién duy tri ma va stra déi ma ton
tai dé dang (céac doi two’ng dwoc tao ra voi nhirng
khac nhau nhd so véi nhivtng ddi twong ton tai).

OOP cung cap mot framework tot v&i cac thu vién ma
ma cac thanh phan cé thé dwoc chon va stra dbi b&i
lap trinh vién.

6.6



Trivil Tivesriel rlérz)

(Aosiraciion)
m Triru twong hoa
Phan biét can thiét v&i chi tiet
m Giao dién — Cai dat
» Cai gi — Thé ndo
= Phan tich — Thiét ké

m Cac ky thuat triru twong
Pong goi (encapsulation)
An théng tin (information hiding)
Thira ké (inheritance)
Pa hinh (polymorphism)

6.7



m Doi twong la
chia khoa dé hiéu
duwoc ky thuat
hwong doi twong

m Trong hé thong
hwo’ng doi tvong,
moi thir déu la doi
twong

Viet mét chwong trinh huéng doi twong nghia 1a dang xay duwng
mot md hinh cua mét vai bd phan trong thé gidi thue




2ol

= Mot doi tu’o’ng the gi®i thwe 1a mot thire

thé cu thé ma thong thwo’ng ban c6 thé so,
nhin thay hay cdm nhén dworc.

m Tat ca cé
trang thai
(state) va
hanh dong
(behaviour)

Trang thai Hanh ddng
(50
Mau Vay tai | 4T
Con ché . o fo ¢\
Giong Chay .ff:__;r;::.j;-{u“.
WUl sLréng An
Banh rang Tang téc
Ean dap Gidm toc
Xe dap .
Dé&y xich Chuygn banh rang
Eanh xe

6.9
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(Soriwsare O()J:—'(‘ )
m Cac doi twong phan méem co thé duoc
dung dé biéu dién cac doi twong thé gioi
thwc.

m CUng co trang thai va
hanh dong
Trang thai: thudc tinh
(attribute; property)
Hanh dong: phuwong thuc
(method)

POI TUQGNG
PHAN MEM

6.10



Dol Tworg

thudc tinh

pheong thic

Péi twong phan mém

Doi tweng (object) la mot
thwc thé phan mém bao
boc cac thuodc tinh va
cac phwong thirc lién
guan.

Péi twong phan mém Xe Pap

Thuoc tinh dwoc xac dinh
boi gia tri cu thé goi la
thuoc tinh thé hién.

Mot doi twong cu thé
duwoc goi la mot the hiéen.

6.11



m Trong thé gi&i thwe co nhiéu doi twong cung loai.

m Chuong trinh hwéng doi twong cd nhigu doi
twong cung loai chia sé nhirng dac diém chung.

m \Vidu

1Rt
’ !

[
129

v ‘\\ \Zf‘kl\\\\\\'«.-e
\ : \
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m Mot I&p 1a mot thiét ké (blueprint) hay mau (prototype)
cho céac dbi twong cung kiéu
Vi du: I&p XeDap 1a mot thiét ké chung cho nhiéu déi twong xe
dap duwoc tao ra
m L&p dinh nghia cac thudc tinh va cac phwong thirc chung
cho tat ca cac ddi twong clia cuing mdt loai ndo do
m Mot dbi twong 1a mot thé hién cu thé cia mot 1op.
Vi du: mdi dbi twong xe dap 1a mot thé hién cia Iép XeDap
m Mbi thé hién c6 thé cé nhirng thudc tinh thé hién khac
nhau

Vi du: mot xe dap cé thé dang & banh rang th& 5 trong khi mot xe
khac c6 thé 1a dang & banh rang thi 3.
6.13



Khai bao cho |&p
XeDap

currentspesd

currentCadence

Zear
mpkme 1gtion

Péi twong cla lop
XeDap

currentCear

currenttpeed = 10

currenthpeed = 15
currentCadence = 6l

currentCadence = 20
Sear

Gear
mpkme iigtion

mpkme ratio
currentCear = 5

currentCear = 2

MyBike YourBike

6.14
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Thtiae Tinn | fve

< Privorne Trntve Loo

hurmberOfCears = 18

cu

YourBike

trentspeed = 15
CcurrentCadence = 90

Aumbertfiears = 16

cCurrentCear = 2

Class

Instance of a Class

6.15



Thliae Tinn | fve

<o Prieornce Trntve Léyo
]

Thuoc tinh I6p (class attribute) la mét hang muc dir
liéu lién két véi mot 1ép cu thé ma khong lién két voi
cac thé hién cla I&p. N6 dwoc dinh nghia bén trong
dinh nghta I&p va dwoc chia sé bdi tat ca cac thé hién
cua lop.

Phwong thire lop (class method) la mot phwong
thirc duwoc triéu goi ma khéng tham khao téi bat Ky
mot d6i twong nao. Tat ca cac phuwong thire 1ép anh
hwéng dén toan bd 16p chir khdng anh hwédng dén
mot I&p riéng ré nao.

6.16



Thtlae: Tinrn

< PriLvorie) Tritve

m Thuoc tinh (attribute) la dir liéu trinh bay
cac dac diém vé mot doi twong.

m Phwong thire (method) co lieén quan to
nhirng th&r ma doéi twong co thé lam. Mot
phwong thiec dap wng mot chire nang tac
dong 1én dir liéu cta doi twong (thude
tinh).

6.17
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Frernel F)iae

& Truyan Thong Digo

m Théng diép (message) la mot 1&i yéu cau
mot hoat ddng. Gém c¢o:
Poi twong nhan théng diép
Tén cua phuwong thire thwe hién
Céac tham s6 ma phwong thirc can
m Truyen thong diep: moét doi twcyng trieu

goi mot hay nhleu phwo’ng thirc clia doi
twong khac dé yéu cau thong tin.

6.18



Tinn RBae Gol

(Encaosulation)

m Déng go6i (encapsulation) 14 tién trinh che
giau viéc thuwec thi chi tiét cua mét §oi
twong.

, £ * | Sw it cé thé thwe hién tat
| | cacac chi¥c ndng nhw

‘ 3 nhin, ngii, &n, sin mai. ..
: ma khéng can bift né
| thre hign nhw thé nio

6.19



Arr Thene Tl

(Inforrmation ricing)
m Dong goi = Thuoc tinh dwoc lwu triv

hay phwong thirc dwoc cai dat nhw thé
nao = dwoc che giau di twr cac doi

twong khac

Chai bai hat s6 7

Bai hat s6 7 dugc choi Poc bai Bai 7
hat 7 dutoc doc

Am nhac dugc dong goi bén o‘

trong mét dia CD k“' /
£

a N

Viéc che gidu nhirng chi

~ )Y N\ = ~ AY

nhirng dbi twong khac

dwoc goi la an théng tin

& )

6.20



Tinn Trtva 2

(Inneritance)

= Hé thong hwéng doi twgng cho phép cac

op dwoc dinh nghia ké thwa tw cac lop

Khac
Vi du, I&p xe dap leo nui va xe dap dua la
nhirng I&p con (subclass) cua I&p xe dap.

m Thira ké nghia la cac phwong thirc va céc
thudc tinh dwoc dinh nghta trong mot 1op
c6 thé dwoc thira ké hodc dwoc st dung
lai boi I&p khac.

6.21
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(Polyrnoronisrm)
m Da hinh: “nhiéu hinh thic”, hanh dong
cung tén co thé duwoc thwe hién khac nhau
doi vai cac doi twong/cac 1&p khac nhau.

m Ngir cdnh khac > két qua khac

Piém Puwong Thang Hinh Tron  Hinh Vuéng

\\
T

6.22



CHUONG 7:

| OYP

(CLASS)

B& mén Hé Thong May Tinh va Truyén Théng
Khoa Céng Nghé Théng Tin va Truyén Théng
Pai hoc Can Tho

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho 1



Chuwong 7

m Lép — Quyén truy xuat

m Khai bao, dinh nghia 1 I&p don gian
m Ham thanh vién ndi tuyén (inline)

m Ham xay dwng (constructor)

m Ham huy (destructor)

m Ham ban (friend) — Lop ban
m DOi s6 mac dinh
m D6i s6 thanh vién an (con tré this)

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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Toan t& pham vi
Danh sach khoi tao thanh vién

nan
nan

nan

n vién hang - Thanh vién tinh
h vién tham chiéu

n vién 1a doi twong cua 1 16p

Mang cac doi twong

Pham vi lop

Cau truc (structure) va hop (union)
m Cac trwong bit

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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- A

niarm oo

-

m Lép: kiéu di liéu triru twong. P

D liéu
thanh vién

a o
Tap cac
‘ thao tac i

Ham
thanh vién

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

protected
public

{ <Quyén truy xuat > :
DataTypel memberdatal,
DataType2 memberdataz;

< Quyen truy xuat > :
memberFunctionl();
memberFunction2();



Chwong 7

L&o corn glarn

m Vi du:
. / Tao ra
doi twong
clas thubc I&p
-~ int xVal, yval; void main() { Point
|/ public: Point pt;
Khai bao void SetPt (int, int); :
L void OffsetPt (int, int): pt.SetPt(10,20);
P ) pt.OffsetPt(2,2); .
Goi ham

ol scrt (ntx ity (| g trén

l\'> xVal = x; doi twong
Pinh nghia yval =vy; ’ .
cac ham } pt.xVal = 10; // Bung hay sai?
thanh vién voiffsetPt (int x, inty) { :
xVal += x: Point ptl, pt2, pt3;
| verx o T
: }

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 5



Chuwong 7

rlzirn) tnarn v

m Han@hGUGE

Cai thién toc dé thuc thi

Ton bd nhé (danh cho ma

B o
thém int  xVal, yval;
Tw public:
khoa void SetPt (int, int);
inline void OffsetPt (int, int);
I
———————inline voiMSetPt (int x, inty) {
xVal = x;
yVal =y;
}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

&nh) khi thwe thi.

clas S

int  xVal, yVal;

) void SetPt (int X, int y) {
Binh xVal = x;
nghTa —— YyVal=vy;
bén }
trong void OffsetPt (int X, int y) {
Iop xVal += x;
yval +=y;
}




Chuwong 7

[t2p Noo)

#include <iostream.h>
const maxCard = 100;

enu | {false, true};
clas

private:
int elems[maxCard];
int card;

public:

void EmptySet(){ card = 0; }
Bool IsMember (const int);
void AddElem (const int);
void RmvElem (const int);
void Copy (Set&);

Bool Equal (Set&);

void Intersect (Set&, Set&);
void Union (Set&, Set&);
void Print ();

1

Bool Set::IsMember (const int elem) {
for (reqgisteri = 0; i < card; ++i)
if (elems[i] == elem)
return true;
return false;

void Set::AddElem (const int elem) {
if IsMember(elem))
return;
if (card < maxCard)
elems[card++] = elem;
else
cout << "Set overflow‘<<endl;
}
void Set::RmvElem (const int elem) {
for (reqgister i = 0; i < card; ++i)
if (elems[i] == elem) {
for (; i < card-1; ++i) // Dich
elemsJi] = elemsJi+1];
--card,

}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho




Chwong 7

void Set::Copy (Set &set) {
for (register i = 0; i < card; ++1i)
set.elems][i] = elemsi];
set.card = card;
}
Bool Set::Equal (Set &set) {
if (card !=set.card)
return false;
for (register i = 0; i < card; ++i)
if ('set.IsMember(elemsi]))
return false;
return true;
}
void Set::Print (void) {
cout << "{";
for (inti=0;i<card-1; ++i)
cout << elemsJi] <<",";
if (card > 0)
cout << elems][card-1];
cout << "}*<<endl;

}

int main (void) {
Set s1, s2;
s1.EmptySet(); s2.EmptySet();
s1l.AddElem(10); s1.AddElem(20);
s1.AddElem(30); s1.AddElem(40);
s2.AddElem(30); s2.AddElem(50);
s2.AddElem(10); s2.AddElem(60);
cout<<"sl="; sl1.Print();
cout<<"s2="; s2.Print();
s2.RmvElem(50);
cout << "s2 - {50} =";
s2.Print();
if (s1.IsMember(20))

cout<<"20isin s1\n"; O
if (Is1.Equal(s2)) L
cout << "s1 <> s2\n";
return O;

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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rlzirn Sy divng

—

AP Oi twong cung 1 luc.
m CO tén trung vai tén I&p, khdng co kiéu tra vé.

Khong goi trwe tiép, sé dwoc tw déng goi khi khdi tao dt.
Gan ¢id irl, cio ving nhéy [QeRE  c/ii i ihanh vién

m DU L clinn gtz

void main() {

int  xVal, yVal; Point pt1(10,20);
public: ptl.OffsetPt(2,2);
Point (int x,int y){ | | -
xVal = x; yval=y; /I Khai bao nao la sai ?
} Point pt2;
Point pt3();

void OffsetPt (int X, int y) {

xVal += x; yVal += y: Point pt4 = Point(5,5);

} Point pt5 = new Point(5,5);

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho



Chwong 7

rlzirn sy ding (i)

Mém
: Val. wal: private:
int : xval, yva int *elems; hon
public: int maxCard;
Point () #/ Ham xay dwng méc nhién int card:
{ xVal = 0; yVaI:O; } pUbliC: ’
Point (int x, int y) { Set(const int size) {
xVal = x; yVal =y; elems = new int[size]; <
} maxCard = size;
Point (float len, float angle) { card=0; <
xVal = (int) (len * cos(angle)); }
yval = (int) (len * sin(angle)); |
) . -
void OffsetPt (int , int ); ... void main() { Kho’r?g el
1 Set s1(100); skl
void main() { Set s2(20);
Point p1; Set s3(1000); ...
Point p2(10,20); } khi kh&i tao
Point p3(60.3, 3.14);
}
Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 10
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m Cuphap: ~TenLop(){......... }

m Khéng goi truc tiép, sé duwoc tw dong goi khi huy bo dt.
oToWe=X /i [jZ1) ifizinif) vign  corl iro
Set TestFunctl(Set s1){
clas

pr& Set *s*=.new Set(50);
int  *elems: return *s;
int maxCard; }

publlri]tt:' GEl: void main() {
Set(const int size) { ...... } Set s1(40), s2(50);

~Set() { delete[] elems; } s2 = TestFunct1(sl);

}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 11



S6 Nguyén

[ Tap Cac

Tap Cac
SO Thyc

%

o<

publlc

prlvate.
int elems[maxCard];
int card;

J»
clas A

public:
/...
private:

float elems[maxCard];

int card;

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

Ham SetToReal
dung dé chuyén
tap sd nguyén
thanh tap sb thuc

void IntSet::SetToReal (RealSet &set) {
set.card = card,;
for (register i = 0; i < card; ++i)
set.elems[i] = (float) elemsi];

Lam thé nao
dé thuc hién
duoc viec truy

12



m Cach
IntSet |

Gilr nguyén dinh
nghia cta lop IntSet

thanh vién cua l&p
ua l&p RealSet.

clas

public:
/...

private:
int elems[maxCard];

Thém dong khai bao
Friend cho

> int card;
J»

clas

public:
/...
» friend void IntSeISENLRECIMRealSet&);

ham thanh vién
SetToReal

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

private:
float elems[maxCard];
int card;

13




m Cach 2:

Chuyén ham SetToReal ra ngoaiiEIERENS
Khai bao ham do |gsElfleua ca 2 |op.

public:

/...
friend void SetToReal (IntSet &, RealSet&);
private:
int elems[maxCard];
} int card,;

clos [
public:

/...
friend void SetToReal (IntSet &, RealSet&);

SEHURECIMNtSets  iSet,
RealSet& rSet)

{

rSet.card = iSet.card;
for (inti=0; i <iSet.card; ++i)
rSet.elemsJi] =

\(ﬂoat) iISet.elemsi];
}

private: e—— Ham doéc lap
float elems[maxCardl]; [ ——— laban(friend)
int card; R
: cua ca 2 16p.
’ [
Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 14



anh vién (protected + private) cua 1 lop.
Ly do:

s Cach dinh nghia ham chinh xac.

ﬂdét khéng hiéu qua.

Tat ca cac ham trong I&p ban: 1a ham ban.

class A; clasgiigisSIslam . ....... }

classB {/.......... clas [ o,
friend class A; friend class IntSet;

3 J»

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 15



50 mzc cinnn

m DOi sO mac dinh tinh t&r bén phai.

int xVal, yval;
public:
Point (int x =0, inty = 0);
/...
I
void main() {
Point pl; /[ nhw la ?7?7?
Point p2(10); //nhwla ???
Point p3(10,20);
Point p4(, 20); /[ ?2??7?7?
}

clas

int xVal, yVal;

public:
Point (int x = 0, inty = 0);
Point (float x=0, float y=0);

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

...
Ji T6i nghia
Mo ho

void main() {

Point p2(1.6, 5.0); // nhw la ???

Point p3(10,20); /[ nhw la ?7?7?

Point p4; [[ ?2?27?7?7?
}

16




I - A

| SOtz Viarn

Corl tro *inls
La 1 thanh vién an, co thudc tinh 1a private.
Tré téi chinh ban than doi twong.

voi-:)ffsetPt (int x, int y){ voi-:)ffsetPt (int x, int y) {

xVal += x; <:> this->xVal += x;
yVal +=y; this->yVal +=y;

:> * C6 nhirng tredng hop sty dung *this la dw thtra (Vi du trén)
* Tuy nhién, cé nhirng trwrd&ng hop phai str dung con tr

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho



m Toan ti.ung dé xac dinh chinh xac ham
(thudce tinh) dworc truy xuat thudc I&p nao.

m Cau lénh: pt.OffsetPt(2,2);
<=> pt.Point::OffsetPt(2,2);
m Can thiét trong mét s6 trwdng hop:
Cach goi ham trong thwra ké.
Tén thanh vién bi che b&i bién cuc bd.

Vidu: Point(int xVal, int yval) {
Point::xVal = xVal;
Point::yVal = yVal,
}

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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Dzrir s2eh)

(1] 2o

trznn viar)

m [wong dwong viéc gan gia tri dir lieu thanh vién.

int xVal, yval;
public:
Point (int X, int y){
xVal = x;
yVval = y;
}
I,

%

Point::Point (int x, int )
: xVal(x), yVal(y)
{}

public:

Image(const int w, const int h);
private:
int  width;
int height;
...
I | |
Image::Image(const int w, const int h) {
width = w;
height = h; I:

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

Image::Image (const int w, const int h)
: width(w), height(h)
/T }
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- A

Trznn vign neng

m Hang d liéu thanh vién:

R 1mage
public:

Image(const int w, const int h);

pri
width:
height;

Khai bao binh thwong
nhw d liéu thanh vién

... s
J»

clas

Khoi tao
SAl /...

h

const int width = 256;
> const int height = 168;

Image::Image (const int w, const int h)

- width(w), height(h) <

Khéitao DPUNG
thdng qua danh sach
kh&i tao thanh vién

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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m Hang dbi twong: khong dwoc thay dbi gia tri.
m Ham thanh vién hang:

Puwoc phép goi trén hang doi twong.

Khéng dwoc thay dbi gia tri div liéu thanh vién.

clas- void main() {

public: const Set s;

get(lvoitla{ cabrd=0;} | | s.AddElem(10); // SAI
00 ember(const int) const; s.Member(10): // ok

void AddElem(constint);

/...
% )
Bool Set::Member (const int elem) const
{ /...

}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 21



m Dir liéu thanh vién tinh:
Dung chung 1 ban sao chép (1 vung nho) chia sé
cho tat ca doi twong cua l&p do.
St dung: <TénL&p>::<TénDrLi€éuThanhVién>
Thuwong dung dé dém sé lwong dbi twong.

clas
// danh sach lién két tat cd Window
static Window *first; < Khai bao
// con tré t6i window ké tiép
Window *next;

/... —
h Khoi tao
| dr lisu
Window-st = &myWindow; < thanh vieén
I, tinh

Khoa Cong Nghé Thong Tin - Dai Hoc Can Tho 22



m Ham thanh viéen tinh:
Twong dwong voi ham toan cuc.
Goi thdng qua: <TénL&p>:..<TénHam>

C'as//- Khai bao
" .. ....... : : D' ~
static void PaintProc () { ..... } hg::: Fh%\l::ﬁ
| Ih........ vign tinh
3
void main() {
_ainProc(); . Truy xuat
ham thanh
} vién tinh
Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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m Tham chiéu dir li

Tz Viarn tnzirn ¢

class Image {

eu thanh vien:

Khai bao binh thuwong
nhw d liéu thanh vién

int  width;
int height;
int &widthRef; )
... ~
I
class Image {
int  width;
Khdi tao int height;

SAl I

h

» int &widthRef = width;

Image::Image (const int w, const int h)

: widthRef(width) <

Khéitao DPUNG
thdng qua danh sach
kh&i tao thanh vién

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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- A .

Thnznn vian la dol twrorng cua 7l 190

m Dir liéu thanh vién co thé co kiéu:
D@ liéu (I6p) chuan cda ngdn ngi.
L&ép do nguwdi dung dinh nghia (c6 thé 1a chinh I&p do).

clas | h
public:
Rectangle (int left, int top, int right, int bottom);
/... Khéi tao cho cac
private: dir liéu thanh vién
Point topLeft; qua danh sach khéi
Point botRight; tao thanh vién

%
Rectangle::Rectangle (int left, int top, int right, int bottom)
. topLeft(left,top), botRight(right,bottom) <

{}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 25



Mlzing) cae ol tporg

m S dung ham xay dwng khdng doi s6 (ham
xay dwng mac nhién - default constructor).
VD: Point pentagon[5];

m S dung bd khéi tao mang:

VD: Point triangle[3] =
{ Point(4,8), Point(10,20), Point(35,15) };
Ngéan gon:
Set s[4]={10, 20, 30, 40 }
trong duong voi:
Set s[4] ={ Set(10), Set(20), Set(30), Set(40) }

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho

26



-

Mzing) cae dol tporng

m Swr dung dang con tro:
Cép vung nhé:

VD: Point *pentagon = new Point[5];

Thu hoi ving nho:

delete[] pentagon;

delete pentagon,;

// Thu héi vang nhé dau

clas

public:
/...

private:
Point *vertices;
int nVertices;

// cac dinh
// sb cac dinh

Khoéng can biét kich
thwéc mang.

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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m Thanh vién trong 1 1&°p:
Che cac thuc thé trung tén trong pham vi.

// fork hé théng

int fork (void); // fork thanh vién fork thanh vién
ihn.. 1 che di fork toan cuc
¥ trong pham vi 16p
Process

I.........

int Process::funcl (void)

{ int x="fork(); // goifork cuc bd h
int pid = ::fork(); // goi ham fork hé thong
/...

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 28



m L&p toan cuc: dai da so I6p trong C++.
m L&p 10ng nhau: 1&p chira dwng 16p.
m L&p cuc bd: trong 1 ham hoéc 1 khoi.

ﬁ_ // Lép l6ng nhau
public:

Rectangle (int, int, int, int);
/..
private:

class Point {
public:

private:
int x, y;

%
Point topLeft, botRight;
I;
Rectangle::Point pt(1,1); / sd & ngoai

Point(int a, int b){...}

void Render (Image &i)

{
cies S
public:

ColorTable () {/*... */ }
AddEntry (intr, int g, int b)
{I*..*}
...

Co’lorTabIe colors;
/...

}
ColorTable ct; // SAI

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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./

CaL irie va nNoo

m Cau trac (structure):
Bat nguon tlr ngdn ngir C.
Twong dwong voi class voi cac thudc tinh la public.

St dung nhu class.

Point (int, int);
void OffsetPt(int, int);
int X, y;

clas
public:
Point(int, int);

void OffsetPt(int, int);

int X, Y;

Point p={10,20};

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

Co6 thé khdi tao dang nay
néu khéng co dinh nghia
ham xay dwng
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7 4

e val noo

m Hop (union):
Tat ca thanh vién anh xa dén cung 1 dia chi bén
trong doi twong chinh n6 (khdng lién tiép).
Kich thwéce = kich thwéde cta di liéu I&n nhat.

unio {SYATHENY clas [R IS
long integer; private:
double real; enum ODbjType {intObj, realObj,
char  *string; strObj, listObj};
Pair  list; ObjType type; // kiéu déi tuong
... Value val; // gia tri cua déi tuong
| \ /...
2 ¢
clas-
Value *head; \
>//f':.1!ue tail \ Kich thwéc cua Value la
}: 8 bytes = sizeof(double)

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 31



m Diéu khién dbi twong & muc bit.
VD: Truy xuat cac bit trong header cua gai tin.

type ' edint-
Bit type :
Bit acknowledge
Bit channel

Bit sequenceNo
Bit moreData

...

PRAERED

%

enum Bool { false, true };

// rong 2 bit
// rong 1 bit
// rong 4 bit
// rong 4 bit
// rong 1 bit

enum PacketType { dataPack, controlPack,
supervisoryPack };

acknowledge sequencefo

e A
tyhe  channel moreData

p.type = controlPack;
p.acknowledge = true;

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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CHUONG 8:

TAl PINH NGHIA

(OVERLOADING)

B& mén Hé Thong May Tinh va Truyén Théng
Khoa Céng Nghé Théng Tin va Truyén Théng
Pai hoc Can Tho
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Chuwong 8

m Tai dinh nghia ham.

m Tai dinh nghia toan tw.

m Chuyén ddi kiéu.

m Tai dinh nghia toan t& xuat (<<)- nhap (>>)
m Tai dinh nghia toan tw [], toan tw ()

m Kh&i tao ngam dinh - Gan ngam dinh.

m Tai dinh nghia toan t&r ++ va --

m Tai dinh nghia new va delete

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho



Chwong 8

11rir) rig)nlzl fzlrr)

-

m Dinh nghia cac ham cung tén

m DOi sO phai khac nhau:
S6 lwong
Tho tw

>
= A

eu

clas
/...
long GetTime (void); // s gidy tinh tir nlra dém
void GetTime (int &hours,

int &minutes,

int &seconds);

%

void main() {
int h, m, s;
long t = GetTime(); #/ Goi ham ?22?
GetTime(h, m,s); / Goi ham ?2?

}

m C6 thé dung doi s6 mac dinh.

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho




Chuwong 8

T2 clinn ngrilz tozn iy

m Dinh nghia cac phép toan trén doi twong.
m Cac phép toan co thé tai dinh nghia:

m Cac phep toan kh

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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Pon + & ++ 0 > >
hang new delete
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== | I= < <= | >= | && | || [] 0

ong the tai dinh nghia:




Chuwong 8

T41 clinh nghTa todn iy (i)

-

m Bang ham thanh vién:

public:
Point (int X, int y) { Point::x = x; Point::y = y; }
Point operator + (Point &p) { return Point(x + p.x,y + p.y); }
Point operator - (Point &p) {return Point(x - p.x, y - p.y); }
private:
int x, y;
g C6 1 tham sb
(Néu 4 toan tlr nhj hang)
void main() {
Point p1(10,20), p2(10,20);
Point p3 =pl + p2; Point p4 =pl - p2;
Point p5 = p3.operator + (p4); Point p6 = p3.operator — (p4);
I;

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 5



Chuwong 8

T2 cling

-

m Bang ham déc lap: thwong khai bao friend

clas

public:
Point (int X, int y) { Point::x = x; Point::y = y; }
friend Point operator + (Point &p, Point &Q)
{return Point(p.x + q.x,p.y + q.y); }
friend Point operator - (Point &p, Point &Q)

{return Point(p.x - g.X,p.y - 9.y); }

private: . p
Nt X, y: Co6 2 tham so

y (Néu 1a toan t&r nhj hang)

void main() {
Point p1(10,20), p2(10,20);
Point p3 =pl + p2; Point p4 =pl - p2;
Point p5 =operator + (p3, p4); Point p6 = operator — (p3, p4);

%

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 6



Chuwong 8

T2 clinn ngnia i

Ozlr) Tty (i)

m Cai tién I&p tap hop (Set):

#include <iostream.h>
const maxCard = 100;

enu Bool {false, true};
R |

public:
Set(void) { card = 0; }

friend Bool operator ==

friend Set operator * (Set&, Set&);
friend Set operator + (Set&, Set&);
/...

void AddElem(const int elem);

void Copy (Set &set);

void Print (void);
private:

int elems[maxCard];

int card;

3

friend Bool operator & (const int, Set&);// thanh vien ?
(Set&, Set&);
friend Bool operator != (Set&, Set&);

/[ bang ?

// khong bang ?
/I giao

/Il hop

// Binh nghia cdc todn tw

int main (void)

{ Set s1, s2, s3;
s1.AddElem(10); s1.AddElem(20);
s1.AddElem(30); s1.AddElem(40);
s2.AddElem(30); s2.AddElem(50);
s2.AddElem(10); s2.AddElem(60);
cout << "sl="; s1.Print();
cout << "s2 ="; s2.Print();
if (20 & s1) cout << "20 thuoc s1\n";
cout << "s1 giao s2 ="; (sl * s2).Print();
cout <<"sl hops2="; (sl + s2).Print();
if (s1 !=s2) cout << "sl1 /=s2\n";
return O;
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Chwong 8

m Mudn thwe hién cac phép cong:

void main() {
Point p1(10,20), p2(30,40), p3, p4, p5;
p3 = pl + p2;
p4=pl+5; p5=5 +pl,

3
—> Co thé dinh nghia thém 2 toan tu:
clas
/...
friend Point operator + (Point, Point);
'friend Point operator + (int,  Point); |
i friend Point operator + (Point, int); :
}’ e o o o e o e e e e e e e e e e e e

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho



Chwong 8

m Chuyén ddi kiéu: ngdn ngir dinh nghia san.

void main() {
Point p1(10,20), p2(30,40), p3, p4, pP5;
p3 =pl+ p2;
p4 =pl+5; //twongdwong p1 + Point(5)

}

p5=5 +p1; //twong duwong Point(5) + p1 <«

—> Binh nghia phép chuyén ddi kiéu

clas
/...
Point (int x) { Point::x = Point::y = X; } <

friend Point operator + (Point, Point);

%

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

Chuyén kiéu
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Chuwong 8

S J

T2 clinn ngnlzl tozir) TP Lzl

m Dinh nghia ham toan cuc:

ostream& operator << (ostreamé&, Class&);

public:
Point (int x=0, int y=0)
{ Point::x = x; Point::y = y; }
friend ostream& operator <<
(ostream& os, Point& p)
{ os<<“(“<<px<<?

private:
int X, y;

<< p.y << “)’

5}

void main() {
Point p1(10,20), p2;
cout<<Diem P1: “<< p1 << end];
cout<<Diem P2: “<< p2 << endl;

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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trén
man hinh ?

10




Chuwong 8

T2 cling rignle Tz iy nnzo >>

m Dinh nghia ham toan cuc:

Istream& operator >> (istreamé&, Classé&);

clas
public:
Point (int x=0, int y=0)

{ Point::x = x; Point::y = y; }

friend istream& operator >>
(istreamé& is, Point& p)
{ cout<<*Nhap x: “; is>>p.x;
cout<<“Nhap y: “; is>>p.y;

private:
int x, y;

%

void main() {
Point pl, p2;
cout<<“Nhap thong tin cho P1: \n"
cin>>pl;
cout<<“Nhap thong tin cho P2: \n*;
cin>>p2;

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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Chuwong 8

T2 clinn ngnz ton iy [ ]
m Thong thuwong dé xuat ra gia tri clia 1 phan ti tai
vi tri cho trudc trong doi twong.
m Dinh nghia la ham thanh vién.

BB Siringvec

public:
StringVec (const int dim);
~StringVec ();
char* operator [] (int);

int add(char*);
Il
private:
char **elems; // cac phan tu
int dim; /[ kich thuoc cua vecto
int used; //vitri hien tai

%

char* StringVec:.operator [] (int i) {
if (i>=0 && i<used) return elemsi];
return “;

}

void main() {
StringVec sv1(100);
sv1.add(“PTPhi”);sv1.add(“BQThai”);
sv1.add(“LVLam”); sv1.add(“NCHuy”);
cout<< svl[2]<<endl;
cout<<svi[0];

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

12




Chuwong 8

T2 clinn ngrle tozrn T

m Dinh nghta la ham thanh vién.

clas

public:

Matrix (const short rows, const short cols);

~Matrix (void) {delete elems;}
double& operator () (const short row,

friend ostream& operator << (ostream&, Matrix&);
friend Matrix operator + (Matrix&, Matrix&);
friend Matrix operator - (Matrix&, Matrix&);
friend Matrix operator * (Matrix&, Matrix&);

private:

const short
const short
double

const short col);

[OWS; // s6 hang
cols; /] s cbt
*elems; /[ cac phan tw

double& Matrix::operator ()
(const short row, const short col)
{
static double dummy = 0.0;
return (row >= 1 && row <= rows
&& col >= 1 && col <= cols)
? elems[(row - 1)*cols
+ (col - 1)]
: dummy;
}
void main() {
Matrix m(3,2);

m(1,1) = 10; m(1,2) =
m(2,1) = 30; m(2,2) =
m(3,1) =50; m(3,2) =60
cout<<m<<end];

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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Chuwong 8

1€ ks Aol ¢ -

N ta1o rigzirn cinr

= Dwoc dinh nghia san trong ngén ngi:
VD: Point p1(10,20); Point p2 = p1,

B S aavralol(kat aiig SAL) KE trong doi twong
C(
VD: Matrix m(5,6); Matrix n = m;
sao chep ngam dinh cla m dugc tao zau khi m bj hoy
Mlatrix m
L6i sé xay ra do WS
kh&i tao ngam » '|3'3'5
bang cach gan i?mg | —
- . sa0 chép ngam sao chép ngam
tu’o’rlg wng:wng dinh cha m Dynamig dinh cha m Irvalid
thanh phan' FOs Block FOs Block
N\
cols cols
elems elems

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 14



Chuwong 8

Nl tao ngzem cinn (&

Khi 16/p ¢t

=)

phai dinh nghia ha

JELY duvneg sEo crigo

clos [ RSN

int X, y;
public:
Point (int =0; int =0 );
/l Khong can thiet DN
Point (const Point& p) {
X= P.X;
y=0pY;

clos [N

I....
Matrix(const Matrix&);

I3

Matrix::Matrix (const Matrix &m)
: rows(m.rows), cols(m.cols)

{
int n = rows * cols;
elems = new double[n]; // cung kich thudc
for (register i = 0; i < n; ++i) // sao chép phan t&
elems[i] = m.elems]i];
}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 15



Chwong 8

> < : I v -r= e
(Szir) r1g)zlrsl CHIJIJ
m Dwoc dinh nghia san trong ngén ngir:
Gan twong ng trng thanh phan.
Pung khi dbi twong khéng co dir liéu con tro.
VD: Point p1(10,20); Point p2; p2 = p1;

m Khi thanh phan di liéu c6 con trd, bat budc phai
dinh nghia phep gan = cho lop.

cis N

Ham _ Matrix& operator = (const Matrix &m) {
thanh ' if (rows == m.rows && cols == m.cols) { // phai khép
vién int n = rows * cols; .

for (registeri = 0; i < n; ++i) // sao chép cac phan tw

elems]i] = m.elems]i];
reEurn *this;
3

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 16




Chuwong 8

| v 4

T2 elirin ngrilel tozn
m Toan tw ++ (hoac toan tw --) cé 2 loai:

Tién t6: ++n
Hau td; n++

clas void main() {
”E)t| tuso, mau so; PhanSo pi1(3,4), p2;
P //IC' cout<< pl++;
PhanSo(int=0 , int =1); Cout<<++p2;
friend PhanSo operator ++ (PhanSo&); COUt<<++(pl++) + (++p2)++;
friend PhanSo operator ++ (PhanSo&, int); } o
% O
PhanSo operator ++ (PhanSo& p) { UO

return (p = PhanSo(tuso+mauso, mauso));

}
PhanSo operator ++ (PhanSoé& p, int x) {

PhanSo p2 = PhanSo(tuso+mauso, mauso);
return p2;

Két qua trén
man hinh ?

}

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 17



Chuwong 8

T20 clinn ngnlz naw & deal

-

m Ham new va delete mac dinh cua ngbén ngr:
Néu doi twong kich thuwéc nhd, co thé sé gay ra quéa
nhiéu khoi nho => cham.

Khéng dang ké khi dbi twong co kich thuwdce 16n.
=> Toan t& new va delete it dwoc tai dinh nghia.

m Dinh nghia theo dang ham thanh vién:

clas- void main() {
public: Point *p = new Point(10,20);
/... Point *ds = new Point[30];
void* operator new (size_t bytes); Heooiioiiiin i,
void operator delete (void *ptr, size_t bytes); delete p;
private: delete []ds;
int xVal, yVal, }
I

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho 18



CHUONG 9:

THIPA KFE

(INHERITANCE)

B& mén Hé Thong May Tinh va Truyén Théng
Khoa Céng Nghé Théng Tin va Truyén Théng
Pai hoc Can Tho
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Chuwong 9

Khai niém

L&p dan xuat don gidn

Ky hiéu cac thu bac

Ham xay dwng va ham huy

Thanh vién |&p duwoc bao vé

L&p co so riéng, chung va dwoc bao vé
Pa thira ké - Sw mo ho

Ham ao - L&p co so ao

Chuyén kiéu

Cac toan tir duoc tai dinh nghia

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho



Chuwong 9

RN

m Ké thira tlr cac I&p co tir trwdrce.
m ich loi: c6 thé tan dung lai

Cac thudc tinh chung

Cac ham co thao tac twong tuw

L(yp CO SO LOP Crla
(Base class) | (Super class)

[\

Lép dan xuat LGP Ccop
(Derived class) (Sub class)

CIT STUDENT

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho



Chwong 9

V1 ci il nosl

Ky hiéu

composition

3
3
-
.
-
e
s

#include <iostream.h>

#inc <string.h>
clas

private:
char *name; /[ ten doi tac
char *address; //dia chidoitac
char *tel; // so dien thoai
public:

Contact (const char *name,

const char *address, const char *tel);
~Contact ();
const char* Name () const { return name;}
const char* Address() const { return address;}
const char* Tel() const {return tel;}
friend ostream& operator <<

( ostream&, Contact& );

3

T
------
-------------

Contact

private:

int Lookup(const char *name);

Contact **contacts; // ds cac doi tac

int dirSize; // kich thuoc thu muc hien tai
int maxSize; // kich thuoc thu muc toi da

public:

ContactDir (const int maxSize);

~ContactDir();

void Insert(const Contact&);

void Delete(const char *name);

Contact* Find(const char *name);

friend ostream& operator <<
(ostream&, ContactDir&);

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho




Chwong 9

V1l

-

| mlnn noz (k)

SrariDir

clas-public ContactDir {

private:
char *recent; //ten duoc tim gan nhat
public:
SmartDir(const int max) : ContactDir(max)
{recent=0;}
Contact* Recent (void);

Contact* Find (const char *name);

Contact* SmartDir::Recent (void) {
return recent==07?0:
ContactDir::Find(recent);
}
Contact* SmartDir::Find (const char *name) {
Contact *c = ContactDir::Find(name);
if (c!=0)
recent = (char*) c->Name();

return c;
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V1 clu |

A

110 12 trorc) 9O nne

**contacts

dirSize

maxSize

ContactDir

Contact 1

Contact 2 p

Contacti P

**contacts

dirSize

maxSize

-1 *contacts 1

4 *contacts 2

*contacts 3

4 *contacts i

*contacts n
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Chuwong 9

rleirn Sy divrig va nearn nuy
m Trong thira ké, khi kh&i tao doi twong:

Ham xay dwng cua I&p cha sé duoc goi truvdc
Sau dé méi la ham xay dwng cua Ié&p con.

m Trong thira ké, khi hay bo doi twong:
Ham huay cua Iép con sé dwoc goi truwdce
Sau dé6 mai la ham huay cua 1&p cha.

m
m
nn)
:
nn)
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rlzirn Sy dwng va nern nay (i)
clas-public ContactDir {

private:
char *recent; // ten duoc tim gan nhat
. Goi ham
public: [ xay dung
SmartDir(const int max) : ContactDir(max) ctalép cha
{recent =0; } I

SmartDir(const SmartDir& sd): ContactDir(sd)

{recent =0; }

~SmartDir() { Thu héi vang nhé
cua con tré thanh vién
cda I&p con néu da
} cap vung nh¢ trong
ham xay dwng.

delete recent; <
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-

Tnann vien oo dwoe oo va

m Thira ké:
Co tat ca cac dir liéu va ham thanh vién.

Khéng dworc truy

xyat dén thanh vién private.
m Thudc tinh truy ca

Cho phép 1&p con truy xuéat.

class Foo {

... /I cac thanh vien chung...
: private:
PGS /I cac thanh vien rieng...
int  Lookup (const char *name); protected:
Contact **contacts; // ds cac doi tac //gl?é:litchanh vien duoc bao ve...
int  dirSize; // kich thuoc hien tai I/ cac thanh vien chung nua...
int maxSize; // kich thuoc toi da protected:

/I cac thanh vien duoc bao ve nua...

J# ¥
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Lo cosoriang, cnung va duwoc 0o Ve

Lép co sé Thtra ké public

Thtra ké private

Thtra ké protected

public

private

protected

protected

private

protected

%

clas-

private: e
Int X;
void Fx (void);

public:
void Fy (void);

protected:

void Fz (void);

clas-A{ // Thira ké dang private

_ %
[N clas-public A{ /Alalop co séchung cua C

. ¥
int z; clas- protected A{ /A:I6p co sé dwoc bao vé

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho

10




Chwong 9

= wincow [
public:
OptionList (int n); Window (Rect &);
~OptionList (); ~Window (void);
Ji: %
__________________ I | class Menu
OptionList object Window object Menu object I . public OptionList, public Window {
| L
OptionList Window OptionList | pUbIIC. .
data members data members data members || | Menu (int n Rect &bounds);
I ~Menu (void);
Window I /...
data members : };
Menu 'l Menu::Menu (int n, Rect &bounds) :
data members |
|

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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Chwong 9

S o nNo irong da iniya K2
clas_ clas-

public: public:
I...... I......
void Highlight (int part); void Highlight (int part);
I :
class Menu : public OptionList, T,
public Window ¢z 1&o ndo
{....... h

ighlight(10);
ighlight(20);

void main() { void main() {
Menu m1(....); E Menu m1(/..);
N M1.Highlight(10); m1.OptionLi

ml1.Windo
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Chuwong 9

Criuy

m C6 san 1 phép chuyén kiéu khéng twdng minh:

Péi twong 1&p cha =

Péi twong I1&p con;

Ap dung cho ca dbi twong, tham chiéu va con tré.

Menu m(n, bounds);
Window win = m;
Window &wRef = m;
Window *wPtr = &menu,;

m Khong dwoc thiee hi

m

win
Window DAY PR .
data members

OptionList data members

Window data members

Menu data members

én phep gan nguwocg:

Poi twong 1&p con = Poi twong 1&ép cha; SN

Néu muodn thwe hién
phai tw dinh nghia

phép ép kiéu
J

ﬁFpublic OptionList, public Window {
public:

— ..

: Menu (Window&);

Khoa Cong Nghé Théng Tin - Pai Hoc Can Tho
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rlzirn 210

m Lién két tinh (static binding):
Xac dinh khi bién dich chwong trinh.
Dung ham thanh vién.
Goi ham cua I&p co s& (I6p cha).

I Coniacinin

...

public:
int Lookup (const char *name);
...

clas-public ContactDir {

public:
SortedDir(const int max) : ContactDir(max) {}
int Lookup(const char *name);

void main() {
ContactDir ¢1(10);
SortedDir *p; p = &cl;

cout<<p->Lookup(“ABC”); o g
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rlzirn 210 (i)

m Lién két dong (dynamic binding)
Xac dinh khi thwc thi chwong trinh.
Dung ham ao (virtual function).

Goi ham cua I&p dan xuat (1&p con).

Thé hién tinh da hinh cia OOP.
void main() {

ContactDir c¢1(10);

publi'c.;': %1 (] = . O
virtual int Lookup (const char *name); SortedDir *p1; pl » &Cl,,’°
) cout<<p->Lookup(“ABC");

clas_public ContactDir { SortedDir c2(20);

ContactDir *p2; p2 = &c2;

public: ) "

int Lookup(const char *name); cout<<p->Lookup(“ABC”);

I }
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Chwong 9

Loy co s g

m S mo ho - dw thira di liéu

clas_ i Widget data members i
. . . . | .ﬂ :

s sl e e, st e List data members .
{I*..*}; " I
clas I Optioniist data members I
. public Widget, Port i - i
(P ! Widget data members !
clas 57 Port data members i
Lo INEIo S i o data erbers i
public Window -~ | |
{/F 2} e I L.>  Menu data members i

Péi twong Menu

_________________________________
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Loo cosoao (i)

m Cach xu ly: dung 1op co s& ao.

1 I
I 1
I I
CIaS_ : ; List data members ;
. virtual public Widget, I —— - Widget data members |
- I Ootionlist data membears I
public List ! A !
(ot : : :
e E Paort data membears ;
: : !
: virtual public Widget, | ! | Window data members chi c6 1 !
. I i ' I
public Port : Menu data members doi twong Widget :
{I*..*}; ' '
1 I
clas Tt Tt TTTTTTTT T TTo T T T T T T T T
: publ.|c Or_)tlonL'St’ Menu::Menu (int n, Rect &bounds) :
public Window Widget(bounds), OptionList(n), Window (bounds)
{I*..*}; {/...}
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v

Cac tozn tty cipore ta] cingn gz

m [wong tw nhw tai dinh nghta ham thanh vién:
Che giau di toan tlr cta I&p co sb.

Ham Xéi du’ni sao cheép:

Phép gan:
Y& YRGIVEIEIGTEECoNnst Y &)
m Néu khdng dinh nghia, sé tw ddng cé ham xay
duni sao chep va phéep gan do ngdon nglr tao ra.

hi co con tro thanh vién.

m Can than v&i toan t&r new va delete.
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BO SUNG

MOT SO VAN PE KHAC

CAN TY TIM HIEU THEM



Tdng quan vé Stream.

P6i twong nhap xuat chuan.
File.

Nhap xuat voi File doi twong.
Tai dinh nghia toan t << vdi File.
Tai dinh nghia toan t >> voi File.

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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m Thiét ké 16p the EEITIELE
Thé nao 1a Template.
Ham template.
Lop template.
Gidi thiéu vé STL

(Standard Template Library).

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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r—l

cACe )flOfl

Ngoai l€ la gi?

Pé xuat ngoai lé - Nam bat ngoai lé.

Ngoai |€ trong C++.
Cu phap bat ngoai Ié trong C++.
St dung ngoai |é v&i Template.

Khoa Céng Nghé Théng Tin - Dai Hoc Can Tho
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Contalner

oI EIg Op vat chira):
Container la gi?
Tai sao lai can Container.
Container trong C++.

Mot s6 Container trong 1 phién ban ctia C++.
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] Két thic chwong trinh
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