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Chapter 1. Introduction

Gidi thiéu



Muc dich

* Gidi thi€u co ban vé phuong
phap lap trinh tuyén tinh, lap
trinh cau trdc, 1ap trinh hudng
doi tugng.

 Huéng tiép can lap trinh
hudng doi tuong.

 Cac khai niém cua lap trinh
hudng doi tuong.



NOi dung

Phuong phap lap trinh tuyén
tinh.

Phuong phap lap trinh cau
trdc.

Phuong phap lap trinh hudng
doi tuong.

Bai toan quan hé gia dinh.
MOt s khai niém cla lap trinh
huéng doi tuong.



Lap trinh tuyén tinh

* Phat tri€n vao nhiing ngay dau
cUa nganh khoa hoc may tinh.

* Chuong trinh gom nhiéu Iénh
viét theo trat tu tuyén tinh.

Cac
|énh

Chuang trinh




Lap trinh tuyén tinh cep)

* Trong chuong trinh khong

c6 thu tuc:

 Chuong trinh dai vi Iénh duogc
chép lap lai khi né duogc thuc
hién nhiéu lan trong chuong
trinh.

* DU liéu la d liéu toan cuc.

* Chi phu hop véi cac chuang trinh
nho, khéng phu hgp véi nhing
chuong trinh 16n



Lap trinh cau tric

Phat tri€n manh vao thap ky
/0.

Chuong trinh dugc chia nho
thanh cac chuong trinh con.

Cac chuong trinh con dugc
thiét ké cang doc lap cac tot.
MOi chuong trinh con tu quan
y bién dija phuong cua no.
Khéng cho phép al ngoali
oham vi chuong trinh con
dugc truy nhap.




Lap trinh cau trdc gep)

* Chuong trinh = D{ liéu + Giai
thuat.

 Truu tuong hoa chuc nang
(abstraction) dugc dua vao
trong lap trinh cau tric. Nghta
la chi can biét 1 chuong trinh
con lam dugc 1 cbng viéc gi la
dd con lam thé nao ma
chuong trinh con dé dugc thuc
hién thi khéng quan trong. Vi
du: x = sqgrt(x) thi sqrt(x) la su
truu tuong hoa chirc nang tinh
can bac 2 cua x.
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Lap trinh cau trdc gep)

 Tom lai:

0 Phuong phap lap trinh cau tric
c6 tinh trong sang do d6 né da to
ra hiéu qud khi trién khai va bao
tri m6t chuong trinh.

O Tuy nhién khi phat tri€n cac phan
mém I6n thi n6 bat dau xuat hién
mot sO nhugc diém:

—Trong mot chuong trinh, cau trdc
di lieu dong vai tro quan trong, khi
thay doi d{r lieu thi phai diéu chinh
nhiéu modul co lién quan.

—Khi m6ét nhém ngudi phat trién,
lam giam tinh modul hoa céng viéc.



Lap trinh hudng doi
tuong

« Khai niém Hudéng dobi tuong
duoc xay dung trén nén tang
cUa lap trinh cau trdc va su
truu tuong hoa dr liéu (data
abstraction).

 SU truu tuong hoa di liéu
nghia la cac cau truc d{ liéu
va cac phan ti cé thé dugc sur
dung ma khong can dé y dén
chi ti€t cu thé da xay dung nén
cau truc dr liéu do.



Lap trinh hudng doi
tuong (iep)

 Dim co badn cula phuong
phap 1ap trinh hudéng doi
tuong la thiét ké doéi tuong
xoay quanh d li€u cua no,
nghia la cac thao tac xu ly cua
doi tuong lién véi dir liéu cua
no.

 SU dong go6i dir liéu va cac
ham x{ ly vao mot khoi goi la
mot doi tuong.

e Su gan két dir liéu va cac ham
X0 Iy vao mot doi tugng lam
cho tinh modul hoa cao hon.



Bai toan quan hé gia
dinh

* Trong xa hOi, moi nguoi déu
c6 moOt gia dinh trong dé ton
tai nhiéu moi quan hé gia dinh
kha phuc tap nhu 6ng, ba,
cha, me...

e Thong thuong d€ bi€u dién
moi quan hé nay ngudi ta
thuong biéu dién bang mot so
do cay.

» Xét quan hé trong 1 gia dinh
véi ba thé hé nhu sau:



Bai toan quan hé gia
dinh giep)

Mr.Thang Ms.Ng
a
Mr.Qua __| Ms.va Mr.Tu |__ Ms.Ha
ng n an ng
l 1 \ 4
Mr.Hun Miss.Tr Miss.

9 ang Mai
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Bai toan quan hé gia
dinh giep)

* Tiép can theo phuong phap
lap trinh cau trdc:

— Phdi xay dung cau tric dir liéu
cay thé hién dugc cay quan hé
trén.

—Phai xay dung giai thuat cap
nhat thong tin cho cac nut cua
cay.

— Phadi xay dung gidi thuat tim kiém
quan hé cua 2 n(t trén cay.

— Cac gidi thuat nay tuong doi
phuc tap.



Bai toan quan hé gia

dinh gep)

—Néu mé rong cay quan hé gia
dinh nhu c6 thém cac moi théng
gia thi phai xay dung lai chuong

trnrh.
Mr.Thang Ms.Ng || | MsNa ——
a m
Mr.Qua __ Ms.VA Mr.Tu || Ms.Ha
ng n an ng |
l l !
Mr.Hun Miss.Tr Miss.
g ang Mali _
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Bai toan quan hé gia
dinh giep)

* Tiép can theo lap trinh huéng
doi tuong:

— Bai toan duoc xem xét dudi goc
dd qudn ly cac tap doi tuong
Con nguaoi.

— PE& biét moi quan hé gia dinh cla
moi ngudi can thé hién mot so
moi thudc tinh co ban nhu: Ho
tén, tén cha, tén me, tén anh, tén
em, tén con, tén vg/chong cla ca
thé do.



Bai toan quan hé gia
dinh giep)

¢ MOt doi tuong con ngudi cé thé mo
ta nhu sau:

Coh nguoi
Fen 7
Cha ?
Me ?
Anh ?
Em?
Con ?

Vg/Chong ?

* Né&u chi xét nhu vay thi giébng v0i
mOt cau tric ban ghi trong lap trinh
cau truc.



Bai toan quan hé gia
dinh giep)

* Van dé cua phuong phap lap
trinh hudng doi tugng la xem
xét cAc mOi quan hé gia dinh
dugc hinh thanh 1 cach tu
nhién do cac su kién cu thé
tao ra.

* Hai su kién chinh tac dong lén
moi quan hé gia dinh:

— SuU hon nhan
— Su' sinh con.



Bai toan quan hé gia
dinh giep)

e Su kién hon nhan: Thém moi
quan hé théng gia.

* Su kién sinh con: Khi nguoi
phu n( sinh con, dda bé co ta
sinh ra se co:

" Me la c0 ta.

= BO la chong cb ta.

* PDlra bé sé c6 thém nhing nguoi
anh/chi.

= Chbng cb ta c6 con la da bé.

* Nhing nguoi Anh/Chi c6 thém dua
em.



Bai toan quan hé gia
dinh giep)

e Khi néi dén mot su kién nao
thi phai chi ra n6 dugc phat
sinh bdi nguoi nao.

e Khi mét su kién cua mot nguoi
nao d6 xay ra thi cac dir liéu
cUa nguoi do sé bj thay doi va
cac dir liéu cla cac ngudi lién
quan sé thay doi theo.

* Su dong goi gitra dr liéu va su
kién tao ra doi tuong.



Bai toan quan hé gia
dinh giep)

* POI tucmg con ngudi dugc mo
ta nhu

en d0| u‘ong

Con nguoi
Lo R
Cha?
Me 2
Anh 2
i g

D{x liéu Con 2

< VolChong ?

Hon nhan
Sinh-con

\

Su kién {
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Bai toan quan hé gia
dinh giep)

e D€ trd 10i cac cau hdi vé moi
quan hé gia dinh “X va Y co
quan hé vd&i nhau nhu thé
nao ?”, ta can trd I0i cac cau
hoi nho:
=X c6 phdi la chéong cua Y

khong ?
= X c6 phaila con cua Y khong ?

« DE trd 10i ching ta chi can

kiEm tra cac thudc tinh cla Y
c6 ton tai X hay khong.



Bai toan quan hé gia
dinh giep)

» Dé thay rang ching ta khong
can quan tam dén cach tao ra
mot cau tric cay quan hé ma
van co thé gidi quyét duoc bai
toan.

* Bai toan duoc phan tich rat
gan véi thuc té.



Lap trinh hudng doi
tuong

Po6i tuong = D liéu + Phuong
thirc.

L6p: Tap cac dobi tuong co
cling cau trac dir liéu.

Tinh ké thua: Cho phép dinh
nghia moét I6p mdéi dua trén
cac 16p da cé va bo sung thém
nh{ing thanh phan d{ liéu hay
phuong thic mdi.

inh tuong Ung boi.
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Chuong 2. M& rong
cua C++

IT Faculty, Vinh University
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Muc dich

* Gidi thi€u mot s6 mé rong cla
C++ ho trg cho lap trinh hudng
doi tuong.
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NOi dung

Toan t&r xuat, nhap

Toan t& pham vi

Bién tham chiéu

Tham s6 ngam dinh cla ham
Ham inline

Pinh nghia chong ham

Pinh nghta chéng toan tl
Toan t& New va Delete



* Yéu cau: Md thu vién
lostream.h
* Toan tr xuat: <<
— CU phéap: cout<<[biéu thic 1]<<...
—Y nghta: Dung dé€ in gia tri cla
biéu thurc.
—Cchay:
* [Bi€u thirce] co thé chlra cac ky tu
didu khién (\n, \t, ...).

« Khéng can dinh dang d{r liéu khi
xuat.
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Toan t xuat, nhap

* Toan t& nhap: >>
— CU phap: cin>>[bién 1] >>[bién 2]
>>
—Y nghia: Dung d€ nhap gia tri cho
cac bién.
—Chay:
* Bién phai dugc khai bao trudc.
« Khong can dinh dang d{r liéu nhap.

« Khong nhan dir liéu nhap la dau
cach, dau tab.
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 Vidu 1: Viét chuang trinh tinh
dién tich va chu vi cda hinh chir
nhat.

 Vidu 2: Viét chuong trinh nhap
vao 1 mang 2 chiéu n dong, m
cOt cac so thuc. In mang da
nhap dang ma tran va ma tran
chuyén vi.

30



Toan t’ pham vi

* Khi c6 mot khai bao trung tén
gilra bién cuc b0 trong ham va
bién tong thé, néu truy nhap
dén bién tring tén trong ham thi
b6 bién dich hi€u la truy nhap
bién cuc bo.

« D& truy nhap dén bién tong thé,
s dung toan t& pham vi (::).



Toan t’ pham vi

* Vidu 2.2: Cho doan chuong

trinh:
Int i=5;
void main()
{int1=2, |=3;
i++
I+=:14j;
J++;
=i
}
— Tim gid tri cUa i cuc b0, i tdng thé.
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Bién tham chiéu

* Bién tham chiéu (reference) la
bi danh cua mét doi tuong.

* MOt bién tham chi€u dung dé
tham chiéu t6i mot bién clng
ki€u trong bo nhé.

* Cac phep toan thao tac trén
bién tham chiéu thuc chat la
thao tac dén bién nhd ma no
tham chiéu dén.

 Khai bao:

<Kiéu d{ liéu> &<bién tham
chiéu>=<tén bién>;
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Bién tham chiéu

* Vi du 2.3: Bién tham chiéu

void main() {

Int I=2, |=3;
It &r=i;
|++;

r=6;

Int &p=j;
p=I;

/I r tham chi€u dén i
[[1=3, r="7

/[l r=6, I=7?

Il p tham chiéu dén |
[[1=?, p=?, |=?, =7
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Tham s6 ham la tham
chieu
 Khi khai b&o bién tham chiéu
phdi xac lap bién ma né tham
chiéu dén.
* CO thé dung bién tham chiéu
am tham s6 cho ham.
 Khi st&r dung bién tham chiéu
am tham s6 ham, chuong trinh
dich sé truyén dia chi clia bién
cho ham (truyén tham bién).
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Tham s6 ham la tham
chiéu
e Vidu 2.4: Hoan doi gia tri 2
bién so6 thuc
— Ham hoan d6i 1: St dung bién

void swap(float x, float y) {
floatt=x; x=y; y=t;

}
— Ham hoéan doi 2: S dung con trd

void swap(float *x, float *y) {
float t = *x; *x = *y; *y=t;

}
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Tham sO ham la tham
chieu
— Ham hoan doi 3: St dung tham
chiéu
void swap(float &x, float &y) {
floatt=x; x =y, y=1t;

}

* HAi ham nao hoan doéi dugc ?

* Hoan thién chuong trinh, su
dung debug dé xem xét viéc
truyén tham tri va tham bién.

e Lgi ich cla truyén tham bién so
vGi truyén tham tri ?.
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Ham tra vé tham chiéu

* Dinh nghia ham trd vé tham
chiéu:
<type> &<tén ham> (cac tham soO) {
<NOi dung ham>
return <bi€n cé pham vi toan cuc>;

}
— <type>: Ki€éu d{ liéu tra vé cla
ham.

* Tim vi du minh hoa khai niém
nay.
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Tham s6 ngam dinh
clUa ham

* POi vGi ham dinh nghta tham so6
ngam dinh, khi goi ham co thé
khuyét cac tham so co gia tri
ngam dinh, khi d6 ham lay gia
tri truyén vao la gia tri ngam
dinh.

* VVidu 2.5: Viét cAc ham tinh
dién tich va chu vi hinh ch{
nhat c6 dinh nghia cac tham so
co gia tri ngam dinh.
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Tham s6 ngam dinh
cua ham
* Ham tinh dién tich:

float dientich(float a=1, float b=2) {
return a*b;

}

* Ham tinh chu vi:
float chuvi(float a, float b=1) {
return (a+b)*2;

}
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Tham s6 ngam dinh
cua ham
* Chuaong trinh chinh:

void main() {

cout<<“dien tich :"<<dientich();
Il ?

cout<<“dien tich :"<<dientich(3); // ?
cout<<“dien tich :"<<dientich(2,3);// ?

cout<<“chu vi :"<<chuvi(); Il ?
cout<<“chu vi :"<<chuvi(3); Il ?
cout<<“chu vi :"<<chuvi(2,3);

Il ?
getch();
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Tham sO ngam dinh
clUa ham
Cac tham s6 ngam dinh phai
dat & cuOi danh sach cac tham
sO cla ham. Khi 1 tham s6 phia
sau khong co6 gia tri ngam dinh
thi cac tham soé trudc nd ciing
khong cé gia tri ngam dinh.
—void f(int a, int b=1, int c=2) // OK
—void f(int a, int b=1, Int ¢)
/[ 'OK
Cac tham sO6 ngam dinh c6 thé
lay gia tri clia 1 biéu thuc.
(46K1)
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Ham inline

* Khi co 1 106i goi ham trong
chuong trinh:

Chuong trinh

LOi goi ham

ham
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Ham inline

* Khi c6 10i goi ham trong chuong
trinh thi chuong trinh phai thuc
hién:

— Luu céac trang thai dang thuc hién
da.

— Luu dija chi trg vé.

— Chuyén sang thuc hién ham.

— Cap phéat b6 nhd cuc bo ciia ham.

— Thuc hién ham.

— Giai phéng vung nhé cuc bo.

— Khoi phuc céc trang thai da cat va
thuc hién tiép chuong trinh.



Ham inline

Néu ham don gian, chi co it
dong Iénh thi thai gian goi ham
lau hon thai gian thuc hién ham
Pé tranh diéu nay -> dinh nghia
ham inline.

Pinh nghia ham inline: Thém tu
khoa inline 1én dau ham thong
thudng.

Khi c6 101 goi ham & dau thi bd
bién dich chen truc ti€p doan
ma cua ham vao ma khéng goi
theo cach théng thuong.



Ham inline

* Vidu 2.6: Binh nghta ham inline
tim gia tri I1&n nhat clda 2 bién
sO thuc:

Inline float max(float x, float y) {
return (Xx>y)? x.y;

}
* Trong C++, nhitng ham c6 cau
trac lap khéng nén dinh nghia la
ham inline.
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Pinh nghia chéng ham

Pinh nghia chong ham la dinh
nghta cac ham trung tén ma co
cac tham sO khac nhau.

Khi goi ham, trinh bién dich dua
vao tham s6 ham dé xac dinh
ham nao dugc goi.

Vi du 2.6: Binh nghia chong
ham

— Ham tim max cla 2 s6 nguyén:

Int max(int x, int y) {
return (x>y) ? x.y;

}
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Pinh nghia chéng ham

— Ham tim max cula 2 so thuc:

float max(float x, float y) {
return (x>y) ? x:y;

}
* Chuaong trinh chinh:

void main() {

cout<<\n Max =“<< max(2,5); I/ 9O
ham max ?

cout<<“\n Max =“<< max(2.5,5); I/ goi
ham max ?

getch();
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Pinh nghia chéng toan
tur

* Pinh nghia cac toan tu tring tén
cho cac kiéu d{ liéu khac nhau.

* Vi du 2.7: Cho cau tric phan so
nhu sau:

struct ps{
int ts;
Int ms;

I3
— Binh nghta cac phép toan +, -, *, /,
-(ddo dau)...?
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Pinh nghia chéng toan
tur

* Phuong an 1: Viét cac ham
co dang:
PS cong(ps a, ps b) {
ps C;
c.ts = a.ts*b.ms + a.ms*b.ts;

C.mS = a.ms*bh.ms;
return c:

}
— Tuong tu cho -, *, /, -(dao
dau),...
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Pinh nghia chong toan
tu
— S dung cac ham da viét tinh
gia tri cua:
* s1 = -a+b—c;
* 32 = -a*b+c*d-e;
* véia, b, ¢, d, e la cac phan so.
— Céch viét:
* s1 = cong(daodau(a),tru(b,c))
hoac
* s2 = tru(cong(daodau(a),b),c)
— Chu y:
» Céch biéu dien 1a khong duy
nhat.

 Céach bi€u dién rat phuc tap,
khong thé hién rd céng thic.
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Pinh nghia chéng toan
tur

* Phuong an 2: Binh nghia chong
toan tu
— Pinh nghia toan t& giong nhu dinh
nghia ham, chi thay tén ham bang
tu khod operator <toan tur>.
— Binh nghia:
<type> operator <toan tu> (cac tham
s0) {
<No&i dung>
}
— <type> la ki€u d{r liéu trd vé cla
ham.
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Pinh nghia chéng toan
tur

* Dinh nghta phép toan cho cau
triic phan so
— Phép toan +
pPS operator +(ps a, ps b) {
PS C,
c.ts = a.ts*b.ms + a.ms*b.ts;

C.msS = a.ms*h.ms:
return c;

53



Pinh nghia chéng toan

tu
— Phép toan -
pPS operator - (ps a, ps b) {
PS C;

c.ts = a.ts*b.ms - a.ms*b.ts;
C.msS = a.ms*h.ms:
return c;

}
— Phép toan — (ddo dau): Goi ham
duoc sir dung chéng ham.
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Toan tr new va delete

* Toan tU new
— Dung dé cap phat bo nhé ddng
— CU phéap: <con tro> = new
<type>[n] (n= 0)
— Vi du:
* float *x = new float[50];
* char *s = new char[30];
* Toan tu delete
— DUng dé xo& vung nhé da cap bai
toan tu new.
— Vi du: delete x; delete a;
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VAN

Bal tap

« Bai 1: Cho cau tric phan sob
struct ps{

Int ts;
int ms;

}
— Viét ham nhap 1 phan so6 (hoac
toan tu nhap)
—Viéthamin 1 phans6é (hodc
toan tur xuat)
— Viét ham rat gon 1 phan s6
— Dinh nghia cac toan tu: +, -, *, /



Bai tap

— Pinh nghia toan tlr -(dao dau).

— binh nghia cac toan tu so sanh: >,
>= < <= == I:,

— binh nghia cac toan tu: ++, --, +=,

= *=

— Viét chuong trinh nhap vao 2 phan
sO, minh hoa cac phép toan trén.
— Viét chuong trinh nhap vao 1
mang a gobm n phan so:
* Tinh tOng, tich clla mang
* Tim phan s6 I6n nhat, bé nhat.




Bai tap

* Bai 2: Cho cau tric s6 phuc
— struct complex{
* foat pt;
* float pa;
_} I
— Viét ham nhap 1 s6 phuc
—Viét ham in 1 s6 phuc
— Dinh nghia cac toan tu: +, -, *.
— Viét chuong trinh nhap 2 s6 phrc,
tinh va in ra téng, hiéu, tich cua
chudng.



VAN

Bal tap

e Bai 3: St dung toan tir new dé
tao 1 mang 2 chiéu céac so thuc
n dong, m c6t. Tinh va in ra
tong cac hang cla mang. Gidi
phong viing nhé da cap cho
mang.

* SUrdung tai liéu tham khao [1].

e Ki€m tra bai tap



Chapter 3. Object &
Class

Faculty of Information
Technology

Vinh University
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Muc dich

* Gidi thiéu cac khai niém co
ban cua lap trinh hudng doi
tuong.

* Trang bi cac ky nang xay
dung I&p va cac thanh phan
cua |dp.

 Sau khi két thiic chuong c6
thé dac ta va gidi quyét cac
bai todn dua trén huéng doi
tuong.



NOi dung

Poi tuong

Gp

Ham thiét 1ap va ham
Ham thiét 1ap sao ché
Phép gan doi tuong
CAc thanh phan tinh
Ham ban va I6p ban
Bai tap + Kiém tra

nuy bo
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Poi tuong (object)

« POi tugng la su déng goi cla
d{r liéu va phuong thuec.
* POi twong = DI liéu + Phuong
thirc
(object = data + method)
e D(t liéu: M6 ta doi tuong.
e Phuong thic: Cac ham xur ly cua
doi tuong.
e Trong C++, phuong thuc la cac
ham.
e MOi dbi tugng cé dit liéu riéng
va phuaong thuec riéng.




Po6i tuong

* VVidu 3.1. MOt mod ta vé 1 doi
tuong di€ém nhu sau:

e MOt doi tuong dugc xac dinh béi
cap toa do (x,y).

y+dy
I /
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Poi tuong

o C4c thao tac tac dong Ién doi
tuong diém gom:

0 Ham dat toa do cla diém 4 toa db

(ox, oy);
0 Ham tinh tién di€ém cdé toa do (x,y)
dén di€ém co toa do (x+dx, y+dy).

0 Ham hién thi toa do diém.

® BGi tuong di€m c6 thé dugc
mo ta nhu sau:
o DI liéu:
I Cap toa do (x,y).
o Phuong thurc:
0 Ham dat toa d6 diém.
0 Ham tinh tién.
0 Ham hién thi toa do cla diém



Po6i tuong

e Khai bao vé dit liéu:
* float x,y;
e Phuong thuc xur ly dit liéu:
e Ham dat toa do cla diém tai
(ox,0Y)

void init(float ox, float oy) {
X = OX;

y = 0y,
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Po6i tuong

BHam tinh tién toa do diém:
void move(float dx, float dy) {
X+ = dx;
y+ =dy;
} 2 2
BHam hién thi toa do diém:
void display() {
cout<<\n x = “<<X;
cout<<\n y= “<<y;



Poi tuong

* Baitap 3.1:

e Hay mo ta bai toan tinh dién tich
va chu vi dudng tron vé dang mo
td 1 doi tugng dudng tron.

e Hay mo ta bai toan tinh dién tich
va chu vi hinh chr nhat vé dang
mo ta 1 doi tuong hinh chr nhat.

e Hay mo ta bai toan giai phuong
trinh bac nhat vé dang mo ta 1
doi tugng phuong trinh bac
nhat.



L&p (class)

« MOt mod tad chung cho cac doi
tuong cung loai goi la 10p.

* L&p la mo ta tong quéat cla doi
tuong, doi tuong 1a 1 thé hién
cu thé (instance) cua I8p.

* Trong C++, I6p dugc dinh
nghta nhu 1 cau tric nhung c6
thém cac ham thanh phan.



Khai bao I6p

» Khai bao |p:
class <tén Iop>{

private:
<Khai b4o va dinh nghia cac thanh
phan riéng>
public:
<Khai bao va dinh nghia cac thanh
phan cong cong>
} 11 Két thtic khai bao 16p

<Pinh nghta cac thanh phan chua d/n trong
khai bao 16p>.
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Khai bao 16p

* Trong do:
e Tén I6p: dugc dat theo quy tac
dat tén bién.
e Thanh phan: dugc hi€u la dir
liéu va cac ham.
e Khali bao:
e PO Véilbié'n: Khai bao nhu khai
bao bién.
* D6i vai ham: Khai bao nguyén
mau cua ham.
¢ Dinh nghia:Viét ndi dung ham.
e Th(r tu khai bao dr liéu va cac
nam la khOng quan trong.
e Ham dinh nghia trong khai bao
Gp la ham inline.




Xac dinh quyén truy
nhap

* Quyén truy nhap la khd nang
truy nhap cua mot ham, moét
|6p nao dé dén cac thanh
phan cula 16p.

« Moi thanh phan liét ké trong
phan public cla I6p truy nhap
dugc & bat ky cac ham, cac
Gp khac.

« Moi thanh phan liét ké trong
phan private cla I&p chi truy
nhap duoc trong 16p.



Khai bao I6p

* Vidu 3.2. Lép cac diém trén
mat phang
#include <iostream.h>

#include <conio.h>
class point{

private:
float X, vy;
public:
// Khai bao va dinh nghia ham thanh
phan
void init(float ox, float oy){
X=0X; y=0V;

}
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Khai bao I6p

//Khai bdo nguyén mau cac ham.
void move(float dx, float dy);
void display();

}. 11 Két thtic khai bao 16p
//Binh nghia cac ham chua dinh nghfa trong
1Gp.
void point::move(float dx, float dy) {
X+ = dx; y+ = dy;
}
void point::display() {

cout<<\n x= “<<x<<M y =<<y;

}
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Khai bao I6p

* Chuong trinh chinh

void main() {

point p; // Khai bao doi
tugng

p.Init(2,3);  // Goi ham thanh phan cua
doi tuong.

p.display();

p.move(3,4);

p.display();

getch();
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Khai bao I6p

« Tao doi tuong:
e <Tén I&p> <Tén doi tugng>;
e MOi doi tugng ¢ 1 tap cac thanh

phan riéng.
® point p,q;
2 q
X X
y Yy
o - init
- move = move
display display
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Khai bao I6p

« POituong la 1 ki€u d{ liéu do
dé co thé khai bao con trd va
tham chiéu.

Khai bao con tré Khai bao tham chiéu
point q; point q;
g.init(2,3); g.init(2,3);
point *p; point &r =q;
pP=&4q; r.move(3,4)
p->move(3,4) S RV

(0-x =5, q.y =7)



Cac thanh phan d liéu

* Khai bao: <Kiéu d{r liéu> <tén
thanh phan>;
e Ki€u d liéu:
e Ki€u dir liéu chuan:(int, float,
char, char *...)
e Ki€u cau truc.
e Ki€u I4p.
e Vidu 3.2. Kiéu dir liéu la 16p
e Xay dung 1 I6p point gom:
* C4c thudc tinh x,y mo ta toa db
clia di€ém
* Ham dat toa d6 cla diém tai (ox,
oy).
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Cac thanh phan d liéu

e Ham tinh tién toa do cla diém
(X,y) dén di€m (x+dx,y+dy).

« Ham hié€n thj toa do cua diém.

e Xay dung 1 |6p dudng tron gom:

e Thubc tinh rla 1 s6 thuc mo ta
ban kinh duong tron.

* Thudc tinh O 1a 1 diém (point) mo6
ta tam dudng tron.

e Ham tao dudng tron c6 ban kinh la
k va tam tai diém A.

e Ham hién thj toa do tam va béan
kinh cua dudng tron.
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Cac thanh phan d liéu

class point{
private:
float X, v;
public:
void init(float ox, float oy){
X=0X,; y=0Y,
}
void move(float dx, float dy){
x+=dx; y+=dy;
}

void display(){
cout<<“\n x= “<<x<<" y=<<y;

}
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Cac thanh phan d liéu

class circle{

private:
point O;
public
float r;
public:
void init(float k, float xx, float yy){
r=k;
O.init(xx,yy);
}
void display(){
cout<<“\nr =<<r;
O.display();

}
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Cac thanh phan d liéu

* Chuong trinh chinh:

e Nhap vao cap toa dd (x,y) va 1
sO thuc r. Tao dudng tron C c6
tam tai toa dob (x, y) va ban kinh
r. Hién thj tam va ban kinh
duong tron.

* Baitap 3.2.

e M3 rOng bai toan nay bang cach
thém ham tinh ti€n dudng tron.
Nhap vao (dx, dy) va tinh tién
duong tron C.
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Cac ham thanh phan

 Ham duagc khai bao trong khai

ndo cua Idp goi la ham thanh

ohan cua 16p.

e CAc ham thanh phan duoc

ohép truy nhap dén céac thanh

ohan d liéu va ham thanh

ohan khac trong 16p.

 Dinh nghia ham thanh phan
c6 thé dat trong hay ngoai
khai bao I138p.

» Khi dat trong 18p, n6 la ham
inline.




Cac ham thanh phan

» Khi dat ngoai I0p, cach dinh
nghia nhu sau:
<Ki€u d{r liéu> <tén I6p>::<tén
ham>(tham so){
<NOi dung ham>
}
 Ciing c6 thé khai bao 16p 6 1
tép .h va dinh nghia ham
thanh phan & 1 tép khéc.
* Baitap 3.3.
e Chuyén khai bao 16p point vao
tép mypoint.h va viét cac ham &
tép mypoint.cpp.



Pham vi I0p

e Pham vi IGp la khai niém ki€ém
soat truy nhap dén céac thanh
phan d{t liéu va cac ham
thanh phan cula 16p.

e Tat ca cac thanh phan cua lép
la thudc pham vi IGp, tdc la né
c6 thé truy nhap dén cac
thanh phan khac cla cung
10p.



Xac dinh quyén truy
nhap

* Quyén truy nhap la khd nang
truy nhap cua mot ham, moét
|6p nao dé dén cac thanh
phan cula 16p.

« Moi thanh phan liét ké trong
phan public cla I6p truy nhap
dugc & bat ky cac ham, cac
Gp khac.

« Moi thanh phan liét ké trong
phan private cla I&p chi truy
nhap duoc trong 16p.



Xac dinh quyén truy
nhap

 Trong IGp co thé co6 nhiéu
nhan private va public.




Kha nang cua ham thanh

phan

Cho phép dinh nghta chéng
ham thanh phan.

Cho phép st dung tham so6
ngam dinh.

Cho
lam t
Cho

nhép sUr dung doi tuong
nam s6 ham thanh phan.

nhép doi tugng lam gia tri

tra ve.
Con trd this: La dia chi cua doi
tuong dang xét.



Ham thiét l1ap
(constructor)

« Khi 1 doi tuong duagc tao ra,
no6 ludén goi dén 1 ham thiét
lap cua no.

* Chulrc nang ham thiét 1ap:

e Khdi tao cac thanh phan dr liéu
tinh.

e Xin cap phat bd nhd cho cac
thanh phan dir liéu dong.

* Cac quy dinh xay dung ham
thiét lap:

e Ham thiét 1ap co tén trung vdi tén

ép.

e Ham thi€t 1ap phdi c6 quyén

public.




Ham thiét lap

e Ham khong c6 gia trj trd vé va
khong can tu khod void.

e MOt I6p co t
ham thiét I3
nhiéu ham t

khac nhau.

né dinh nghta nhiéu
0. Khi dinh nghia

nié€t 1ap cé thé khai

ndo doi tugng theo nhiéu dang

e Ham thiét Iap c6 thé khai bao véi

cac tham so co gia tri ngam

dinh.

e Khi khong c6 ham thiét lap dugc
dinh nghia, 10p s dung ham
thiét lap ngam dinh (ham khéng
c6 tham sO va khong lam gi cd).



Ham thiét 13p

* Vi du 3.3. Xay dung IGp point
st dung ham thiét lap.
e Ham thiét 1ap khong tham so

point() {
x=0; y=0;

}
e Ham thiét 1ap 2 tham so

point(float ox, float oy) {
X=0X; y=0Y;

}
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Ham thiét |1ap

class point{
private:
float X, v;
public:

point() {
x=0; y=0;
}

point(float ox, float oy){
X=0X; y=0V;

}

void move(float dx, float dy);

void display();
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Ham thiét lap

¢ Dinh nghia cac ham chua dugc
dinh nghia

void point::move(float dx, float dy) {
X+=dx; y+=dy;

}

void display() {
cout<<\n x ='<< x <<y =

<y;
}
e Dua trén cac ham thlet lap, xac

dinh cac khai bao cta doi tugng:

* pointA; /I Ham thiét [ap nao
dugc goi ?, x=?, y=?

e point B(1,2); // Ham thiét 1ap nao
dugc goi ?, x =7,y =?

e point C(2,3); // Ham thiét [ap nao
duoc goi ?



Ham thiét 13p

* Vidu 3.4. Cho khai bao 16p:

class abc{

public:
abc(int x);
abc(char *s=null):
abc(float x, float y, float z=0);
abc(int x, char *s = null);

I3
e Hay tim ra cac khai bao doi
tuong co thé co.
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Ham thiét 13p

* Vi du 3.5. Cho 2 khai bao 10p:

?, 16p B su dung ham thiét lap



Ham huy bo
(Destructor)

e Ham huy bo duogc goi khi doi
tuong bi huy khoi b nhé.
* Chuc nang:
e Gidi phong bd nhd cho do doi
tuong chiém d(r.
* Cac quy dinh xay dung ham
huy bo:
® Tén ham: ~<tén I&p>
e Ham huy bd c6 quyén public
e Ham huy bd khdng can tham sb



Ham huy bo

e MOi I6p chi can ham huy bd

e Khi khong dinh nghia ham huy
b0, I6p st dung ham huy bo
ngam dinh.

e Ham huy bo khong c6 gia tri tra
ve.

e DOi v4i cac I6p khdng cé thanh
phan d{r liéu dong, chi can st
dung ham huy bd ngam dinh.



Ham thiét 1ap sao chép

 La ham thiét lap tao ra mot
doi tuong mdi tur doi tuong da
co.
* Chuc nang:
e Tao ra doi tuong mai
e Sao chép cac thanh phan d{r liéu
tU doi tuong da cé sang doi
tuong mai.
« Khai bao ham thiét lap sao
chep:
e Ham chi c6 1 tham so6 la 1 tham
chiéu dén 1 doéi tugng cung 16p.



Ham thiét |ap sao chép

* Néu trong I6p khong dinh
nghta ham thiét |[ap sao chép
thi I6p s dung ham thiét 1ap
sao chép ngam dinh.

* Néu Igp khong co6 thanh phan
d{ liéu déng thi chi can su
dung ham thiét |ap sao chép
ngam dinh, ngugc lai phai
dinh nghta ham thiét 1ap sao
chep.



Phép gan doi tuong

* Phép gan doi tuong sé sao
chép di liéu tir doi tuong da
c6 sang doi tuong dugc gan.

* Néu trong I&p coé thanh phan
dr liéu dong thi phai dinh
nghia toan tu gan, nguaoc lai
chi can sir dung toan tir gan
ngam dinh

* Vidu:

® point a(2,3);

e point b=a; // SU dung toan tu gan
ngam dinh



Phép gan doi tuong

* Baitap 3.3. Xay dung I6p véc
to
e Binh nghia cac ham thiét lap 1
tham sO0.

¢ Dinh nghia ham thiét 1ap sao
chep.

e Dinh nghta ham huy bo.

¢ Dinh nghia phép gan doi tugng.
e \V/iét ham nhap 1 vector.

e Vi€t ham in 1 véc to.

e Vi€t chuong trinh chinh.

e SU dung debug ki€ém tra cach
goi phép gan, ham thiét lap sao,
ham huy bo.




Phép gan doi tuong

class vector{
private:
int n;_ /Il SO
phan tu
float *v; // Con tro
tro dén cac pt.
public:
vector(int size); /]
Ham thiét lap.
vector(vector &a); [/ Ham
thiét lap sao chép.
~vector(); [/ Ham
huy bo.
vector operator =(vector &a); /]
Phép gan
void add(); [/ Ham
nhap
void display(); /l
Ham in vector
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CAac thanh phan tinh

Trong 1 chuong trinh, cac doi
tuong thudc cung 1 10p s6
h(tu cac thanh phan dit liéu
riéng va cac ham riéng cua no.
Vi du khai bao 16p:

Khai bao: abc A, B;
class abcf {A}
private:
int n;
float x;
public: e Bl
void

display(); | [

display() display()




Thanh phan tinh

« P& chia sé céac thanh phan
chung cla cac doi tugng, dat
khoa static truéc thanh phan
khal bao.

* Vi du vai khai bao 16p:

Khai bao: abc A, B;
class abcf {A}
private:
static = int
n;
float X; X‘ n 7
public:

void | B
display():
. display() display()




Thanh phan tinh

« Khdi tao cac thanh phan tinh

e DOi v&i di liéu, thanh phan tinh
phai dugc khai tao ngoai 1Gp,
ngoai cac ham.

e DOi vGi ham thanh phan, c6 thé
goi théng qua cac doi tuong
hoac goi theo cach:

e <Tén IGp>::<tén ham>(cac tham
s0);
e Chuy rang thanh phan d{r liéu
tinh c6 thé khai bao & private
hoac public.



Thanh phan tinh

* Vidu: Tao 1 16p student mo ta
cac doi tuong sinh vién, 16p
gom:

e ThuOc tinh name mo ta tén sinh
VIEN.

e ThuOc tinh fee mo ta tién hoc

phi.

e ThuOc tinh total mé ta tong hoc

phi da nhap.

e \Viét chuong trinh nhap thong tin
va tao 3 doi tuong sinh vién, tinh
tong hoc phi cla 3 sinh vién da
tao, hié€n thi cac thong tin vé sinh
VIén.




Thanh phan tinh

class student{
private:

char *name;

float fee;

static float total:
public:

student(char *s= NULL, float f=0){
name = strdup(s);
fee=f;
total += fee;

3/oid Display() {

cout<<in Name:"<<name<<*\t
Fee:"<<fee;

cout<<\n Total:"<<total;

}
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Thanh phan tinh

/IKhdi tao thanh phan d{ liéu tinh & ngoai 16p,
ngoai cac ham.

float student::total=0;

//Chuong trinh chinh

void main() {

student
s1(“a”,10),s2(“b”,20),s3(*c”,30);

sl1.Display();
s2.Display();
s3.Display();
getch();
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Ham ban & [&p ban

* MOt I6p cho phép 1 ham hoac
1 16p khéac truy nhap dén
thanh phan private cla né
bang cach khai bao ham do
hoac I6p doé la friend cua I6p.

* CAac truong hop ham ban, 16p
ban:

e Ham tu do la ban cua IGp.

e Ham thanh phan cua 16p la ban
cua l6p khac.

e Ham ban cua nhiéu I6p.

e L4Op ban cua 1 I16p.



Ham ban & I&p ban

 Khal bao ham tu do la ban
cua l&p A:

L e




Ham ban & 10p ban

« Ham thanh phan cla I6p la
ban cua I6p khac:

e Gia sUr c6 hai IGp A va B, trong

IGp B c6 1 ham f.
class A; /lIKhai bao A la 1 16p
class B{

;/-é)id f():
i3

class A{

friend void B::f(); //Khai bao ham f cua
BlabancuaA



Ham ban & I6p ban

* Ham ban cula nhiéu 16p:

e Khai bao 1 ham tu do f() la ban
cua 2 16p A, B:
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Ham ban & I6p ban

* L&p ban:
e Gia su co 2 I6p A va B. Khai bao
IGp B la ban cua IGp A nhu sau:
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Ham ban & 10p ban

* Baitap 3.4. Ham tu do la ban cua I&p
e Xay dung 1 I6p point gom:
e Thudc tinh x, y mo ta toa do cua diém.

» Ham thiét lap vdi 2 tham s6 c6 gia tri ngam
dinh bang O.

e Ham hién thj toa do clia diém.

» Khai bdo ham tu do tinh khoang cach gitra 2
point l1a ban vai 16p.

e Xay dung 1 I6p line gom:

* Hai di€m xac dinh doan thang.

« Ham thiét 1ap véi 2 tham s 1a 2 diém.

« Ham hién thj toa dd, khodng céach 2 diém.
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Ham ban & 10p ban

e \Viét ham tu do tinh khodng cach
giCra 2 di€m.

e \/iét chuong trinh nhap vao 2
cap toa do (x1,yl) va (x2,y2) cua
2 diém A, B. Tao doan thang xac
dinh bdi 2 diém do. Hién thij toa
d6 va khoang cach clia 2 diém
xac dinh doan thang.

e M3 rOng bai toan trén cho trudng
hop tam giac.



Ham ban & I6p ban

 Bai tap 3.5. Binh nghia toan tu
cua |&p:
e Tim Iénh sai va giai thich Iénh
sai trong vi du sau:
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Bai tap vé ham ban va 16p
ban

i
P b
o
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Ham ban & 10p ban

* Gidi phap khac phuc: Chuyén
toan tur cong thanh ham tu do
la ban cua IGp.

#include<iostream.h>
#include<conio.h>
class integer{
private:
int value;
public;
Integer(int =01
value = I

}



Bai tap vé ham ban va 16p
ban

iéﬁ--
=l
BT
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Ham ban va |&p ban

* Nhan xét:

e Néu 1 toan tlr cd n toan hang,
khi dinh nghia né la ham thanh
phan cla I&p thi ham cé n-1
tham s0, khi dinh nghta no la
ham tu do thi ham cé n tham so.

 Bai tap cudi chuong

e Xem dé cuong.

* Kiém tra diéu kién 60'.



TOom tat

Poi tuong

Khai bao 16p, cac thanh phan
dr lieéu, ham.

Ham thiét [ap va ham huy bd
Ham thiét 1ap sao chép

Phép gan doi tuong

CAc thanh phan tinh

Ham ban va I6p ban




Chapter 4. Inheritance

Faculty of Information
Technology

Vinh University



Muc dich

Gidi thiéu co ban vé don ké
thua, da ké thua.

Tinh tuong Ung boi.
Bai tap.
Kiém tra.



NOi dung

Khai niém ké thtra
Ké thura don gian

— Truy nhap céc thanh phan 16p co
sO

— Binh nghta lai ham thanh phan
— Tinh ké thtra trong |6p dan xuat
Ké thura nhiéu 16p

L&p co sG ao

Tuong Ung boi



Khai niém

 Tinh ké thtra cho phép dinh
nghia mot [6p moi dua trén
cac |6p da co.

* MOt 16p ké thua tur 1 16p khéac
dugc goi la I0p dan xuat
(derived class).

« MOt I6p duoc I6p khac ké thura
goi la I6p co sA (base class).

* LOp dan xuat sé ké thira cac

thanh
thanh
dong t
thanh

ohan d{r liéu va ham
nhan cla lép co sb
n0i bO sung thém céc
phan mdi.




Khai niém

e Su ké thtra cling cho phép
nhiéu I8p co thé dan xuat tu
cung 1 16p co sG, mot I&p dan
xuat cting cé thé la I6p co sb
cho 16p khac.

ﬁmﬁmp cosGcuaBvacC.)

Alace (¢LOp dan xuét cla A
dpcosdcuaDb.)

(L&p dan xudtcua A.) KEé thira

class [)-6p dan xuét cla C.




Ké thtra don gidn

* \Vidu 4.1. Bon ké thua

— Xay dung 1 I6p point mo ta cac
diém trén mat phang, 16p gobm:
* Hai thudc tinh (x,y) mo ta toa db
cla diém.
« Ham thiét 1ap khong tham so6 dat
x=0, y=0.
« Ham thiét lap 2 tham so (ox, oy).
e Ham thiét 1ap sao chép

e Ham tinh tién toa do cla diém
theo dx, dy.

« Ham hién thij toa do cla diém.



Ké thtra don gidn

— Xay dung 1 10p coloredpoint mo
ta cac di€ém mau. Lép duoc ké
thtra tUr I6p point va bo sung
thém céc thanh phan:

* Thubc tinh color mé ta mau cua
diém.

« Ham thiét 1ap khong tham so6 dat
x=0, y=0, color =0.

« Ham thiét 1ap 3 tham so (ox, oy, c).

« Ham thiét |1ap sao chép.

e Ham hién thj toa do cla diém va
mau cla diém.

— Viét chuong trinh tao diém mau,
goi ham hién thi va ham tinh tién
clia IGp ca s8, I16p dan xuat.



Ké thura don gidn

e Chua ké thtra

class p
]

oint{

float x, y;

Ham thiét lap khong tham
SO;

Ham thiét |ap 2 tham s0;
Ham thiét |ap sao chép;
Ham tinh tién;

Ham hién thi;

class coloredpoint{

int color;

Ham thiét Iap khong tham
S0;

Ham thiét lap 2 tham so0;
Ham thiét lap sao chép;
Ham hién thi:



Ké thura don gian

e Sau khi ké thura

class coloredpoint{

float X, y; Il Ké thua tur
|6p point
int color;

Ham thi€t |ap khéng tham s6;
Ham thiét [ap 2 tham s0;
Ham thiét |lap sao chép;

Ham tinh tién; I/ Ké thura tu
10p point
Ham hién thi; // Binh nghia

lai cua I6p point



Ké thura don gian

#include <iostream.h>
#include <conio.h>
class point{
private:
float X, y;
public:

point(){
x=0; y=0;
}

point(float ox, float oy){
X=0X; y=0Y;

}



Ké thura don gidn

point(point &p){

X=P.X; y=P.Y;
}
void display(){

cout<<\n x =<<x<<! y='<<y;
}
void move(float dx, dy){
x+=dx; y+=dy;
}
}/l End class



Ké thura don gidn

class coloredpoint : public point{
private:

Int color;
public:

coloredpoint() : point(){
color=0;

}

coloredpoint(float ox, float oy, int c) :

point(ox,o0y X
color=c;



Ké thura don gidn

coloredpoint(coloredpoint &b) : point((point &)b){
color=b.color;
!
void display(){
point::display(); /I Goi ham thanh phan
cua lép co so.
cout<<“ color =<<color:

}
}:/l End class

void main() {
clrscr();



Ké thura don gian

coloredpoint m(1,2,3),

tugng m.
m.display();

dan xuat
m.point::display();

CO sO

m.move(4,5);

dan xuat
m.display();

dan xuat
m.pointv::move(6,7);

CO SO
m.display();

/lpoint p;
tuong di€m

[Im=p;
//coloredpoint n;
IIn=p;

}

/I Khai bao doi

// Goi ham cua Igp
// Goi ham cua IGp
/I Goi ham cua I6p
/l Goi ham cua I6p

/I Goi ham cua lép

// Khai bao doi

/I Ok

/1 1Ok



Ké thura don gian

 Truy nhap cac thanh phan I6p

CO SO:

— MOt IGp dan xuat khong thé truy
nhap cac thanh phan private clia
|Gp co sO.

— MOt I6p dan xuat truy nhap dugc
cac thanh phan public cla I6p co
sO.

— Viéc truy nhap céac thanh phan
cua Iop co sa tu bén ngoai pham
vi I6p dan xuat dugc quy dinh boi
tur khoa xac dlnh quyen truy nhap

dat t ; class coloredpomt publlc pomt mh
nghia ké thua IGp dan xuat.



Ké thtra don gidn

— Néu mot I16p dan xuat ké thura
|Gp co s la public thi moi thanh
phan public cla I6p co s sé tré
thanh thanh phan public cla I6p
dan xuat.

— Néu mot I6p dan xuat ké thira
|Gp co sa la private thi moi thanh
phan public clia |6p co sd sé trd
thanh thanh phan private cla I6p
dan xuat.

— Néu khong c6 tur khoa chi dinh
ké thira tUr I6p co sé thi IGp dan
xuat ngam dinh la ké thUa
private.



Ké thura don gian

class A{
private
O
S
Q
-§ public
Q
o

class B:public AL & % assC: private A{
private: ’

. private:



Ké thura don gian

* Vidu 4.2. Truy nhap thanh
phan I6p co sO.
class Base{
private:
Int X;
public:
void set(int i) {
X =1
}
void display() {

cout<<"\n x =“<<x;

}



Ké thtra don gidn

class Derivedl : public Base{

public:
void display() {
cout<<\n x =<<x;

}
I3
class Derived?2 : private Base{
public:

void display() {
Base::display();
}



Ké thtra don gidn

* Khai bao chuong trinh chinh:
— Derivedl p;
— Derived2 q;
— p.set(1);
— dl.display();
—g.set(2);
— g.display();
e Tim ra céc Iénh sai cua céac
doan chuong trinh trén 2.




Ké thura don gian

« TU khod xac dinh quyén truy
nhap protected

— Khi can 1 18p dan xuat truy nhap
cac thanh phan private cla I&p
co s& nhung khéng muodn cac
thanh phan cla I6p co sé la
public thi s& dung tu khoa
protected.

— Thanh phan protected cua I6p co
sd truy nhap dugc trong 16p dan
xuat nhung khong thé truy nhap
dugc & cac ham khéc, 1Gp khéc.



Ké thura don gidn

class A{
private:

ool
protecld:

~

class B: private
A{

Truy nhap dugc

Khoéng truy nhap duoc




Ké thura don gian

class A{
public:

class B: public A{

i class C: private A{

private:



Ké thtra don gidn

* Pinh nghta lai ham thanh phan
trong |6p dan xuat:

— Su dinh nghta lai 1 lam thanh
phan khac véi dinh nghia chong
ham thanh phan:

 Ham dinh nghta lai va ham bi dinh
nghia lai gidbng nhau vé tén, tham
sO tra vé, chi khac nhau la 1 ham &
I6p co s& va moOt ham & 16p dan
xuat.

* Ham choéng chi tring tén, khac
nhau vé danh sach tham so6 va
chiing déu thudc cuing 1 16p.



Ké thtra don gidn

— C6 thé khai bao céac thanh phan
d(t liéu trong I18p dan xuat tring
tén vdi cac thanh phan dir liéu da
cé trong I16p co sG. BE truy nhap
thanh phan trung tén cta I&p co
sa trong 16p dan xuat phai st
dung:

<Tén |I&p co s&>::<Tén thanh phan>

e Hay dua ra vi du vé thanh
phan tring tén.



Ké thtra don gidn

 Tinh ké thUra trong 16p dan

Xuat

— MOt doi tuong cula Idp dan xuat
c6 thé thay thé mot doéi tuong
cla I8p co sé. Nghia la tat cd
cac thanh phan cua l6p co sé
déu tim thay trong I6p dan xuat.

— MOt doi tuong 16p co sd khong
thé thay thé 1 doi tugng I16p dan
xuat.

— MOt con tré doi tugng I6p co sé
c6 thé trd dén mot doi tuong 16p
dan xuat.



Ké thura don gian

— MOt con tré 18p dan xudat khdng
thé trd dén doi tuong |6p co sb
trr truong hop ép kié€u.

— MOt tham chiéu doi tugng 16p co
sG c6 thé tham chi€éu dén mot
doéi tugng 16p dan xuat.

— MOt tham chiéu I&p dan xuat
khong thé tham chi€u dén doi
tuong 10p co so tru truong hop
ép kiéu.



Ké thura don gian

* Vidu:
— coloredpoint m(1,2,3);
— point *p = &m; // Con tro I6p co
SO
— p->display();,

— point & = m; // Tham chiéu I6p
co sO

—r.move(2,3);



Ké thtra don gidn

e Ham thiét 1ap trong I&p dan
xuat
— L&p dan xuat = L3p co sd +
thanh phan bo sung.
— Goi ham thiét 1ap I6p dan xuat
gom:
* Goi 1 ham thiét |ap 16p co sé tao
d{ li€u phan co sé.
* Goi 1 ham thiét |ap I&p dan xuat
tao d{r liéu b6 sung.
— LGp dan xuat khéng ké thira ham
thiét [ap I6p co sé. Ham thiét l1ap
&p dan xuat phai chira thong tin
am tham s6 cho ham thiét 1ap
dp co s@. Trong dinh nghia ham

.4 N n ? . .
thiAt AN IAR AR ViiIAt nhAaT ANt




Ké thura don gidn

 Ham thiét 1ap 16p dan xuéat
coloredpoint():point() {
color=0;

}

coloredpoint(float ox, float oy, Int
Cc):point(ox, oy) {
color=c;

}

coloredpoint(coloredpoint
&b):point((point &) b) {

color=b.color;

}
* Ham huy bo tuong ty ham
thiét 1ap



Ké thura nhiéu 16p

« MOt I6p c6 nhiéu 16p co s goi
la ké thUra nhiéu [6p.

class class
Basel{ Base?2{
5 I

Ké%\ /:é' thira

class Derived : public Basel, private
Base2{

}; /1 Ké thira nhiéu I16p



Ké thura nhiéu 16p

 Khi ké thUra nhiéu 16p, c06 thé
cd cac thanh phan cua lép co
s@ giong nhau, dé chi dinh
truy nhap dén thanh phan cua
|Op nao, phai s& dung: <Tén
|6p>::<Tén thanh phan>;

* Vidu:
— Trong |6p Basel c6 ham thanh

phan Set()

— Trong I6p Base2 c6 ham thanh
nhan Set()

— Khi d6 trong |6p Derived c6 2
nam Set(). BE truy nhap ham Set
cla I6p Basel, viét Basel::Set().




Ké thura nhiéu 16p

* Néu mot I6p co6 nhiéu I6p co
s@, cac tham sb cla ham thiét
lap cho tat ca cac |6p co s
nay co thé néu ra trong ham
thiét 1ap 16p dan xuat.

* Néu mot I6p co sé dinh nghta
mot ham thiét lap khong tham
sO hoac dinh nghia 1 ham
thi€t Iap ma moi tham so6 c6
gia tri ngam dinh thi ham thiét
lap 16p dan xuat khéng nhat
thi€t goi dén ham thiét [ap cla
|Op cO sO.



Ké thura nhiéu 16p

class Basel{ class Base2{
private: private:
float X v float x;
| Y public:
public: Base2(float
Basel(float S:)(()Z{S |
ox, float ox) i
X=0X; y=0Y; 1§
}
};

= Ham thiét 1ap cla I6p dan xuat tir 16p
Basel va Base2 bat budc goi ham thiét
lap |6p Basel nhung khéng can goi
ham thiét [ap 16p Base?2.



LSp co s o - virtual
class

e Khong thé khai b&o hai lan
cung 1 I0p trong danh sach
cUa cac I0p co sd cho 1 16p
dan xuat. Diéu nay sé sinh ra
10i vi khong phan biét dugc I8p
co sd goc.




LSp co s o - virtual
class

e Ta co thé noi D ké thua A hai
lan.Trong tinh hudng nay, cac
thanh phan ctia A (ham hoac
d{ liéu) sé xuat hién trong D
hai lan. Do6i v&i ham thanh
phan thi diéu nay khong quan
trong vi chi c6 duy nhat mot
ham cho mot 16p co s@. Tuy
nhién cac thanh phan d liéu
lai dugc 1ap lai trong cac doi
tugng khac nhau (thanh phan
d liéu clla moi doi tuong la
doc lap)

* Nhu vay phai chang c6 su du



LSp co s o - virtual
class

* Théong thuong ching ta khéng
muon dl bj 1ap lai va phai giai
quyét bang cach chon mot
trang hai ban sao dl dé thao
tac. Piéu nay that chan va
khong an toan.

* Ngbn ng(lr C++ cho phép chi to
hop mot lan duy nhat cac
thanh phan cula I6p A trong 16p
D nho khai bao trong cac IGp B
va C(chUr khéng phai trong D)
rang 1Gp A la do (tU khoa
virtual)



L&p co sA Ao

#include<iostream.h>  class C : public A{

#include<conio.h> public: _
float v3;
class A{ i
L class D : public B, public
public: ol
float v1; public:
) float v4;
’ }’
class B : public A{ V0idDmaiﬂ(){
o X;
public: X.V1=2; Il X&y
float v2; | ra loi



L&p co sA Ao

 Gidi phap cho van dé nay la
khai bao A la 1 18p co sG ki€u
virtual cho ca IGp B va [6p C.
Pinh nghia cua IGp B va C nhu
sau:

class B : virtual public A{
public:
float v2;
I3
class C : virtual public A{
public:
float v3;

3



L&p co sA Ao

e Cho so do ké thira sau, tim
cac |6p co sd ao:




Tinh tuong Ung bOoi(tinh
da hinh)

* Tinh tuong Ung boi
(polymorphism) la kha nang xu
ly cac I16p lién hé véi nhau 1
cach tong quat.

e Xét vi du sau:

uL Tinh tuong Ung bdi x
K& tht nhu thé nao ???




Tinh tuong Ung boi

#include<iostream.h>
#include<conio.h>
class point{
private:
float X, y;
public:
point(float ox =0, float oy=0){
X=0X; y=0Y;
}
virtual void display(){

cout<<\n x =<<x<<M y =f<y;

}



Tinh tuong Ung boi

class coloredpoint : public point{
private:
Int color;
public:
coloredpoint(float ox=0, float oy=0,
Int c=0):point(ox,0y){
color = ¢;

}

virtual void display(){
point::display();
cout<<* color =“<<color;



Tinh tuong Ung boi

void main(){

coloredpoint m(1,2,3); // Khai bao d6i tugng
coloredpoint.

m.display(); I/ Goi ham display cua
coloredpoint.

point p(4,5); /l Khai bao doi tugng point.

p.display(); // Goi ham display cua
|Gp point.

poinE *ptr; // Khai bao con tro va
tro point.

ptr = &p; /I Cho ptr tré dén p.

ptr->display(); // Goi ham display cua
|Gp point.

ptr = &m; /Il Cho ptr tréd dén m.

ptr->display(); // Goi ham display cua
coloredpoint.

getch();



Tinh tuong Ung bOi

* Trong dinh nghia I6p point,
ham display() c6 tu khoa
virtual d€ chi rang né la ham
a0.

e TU khod virtual c6 thé dat
trudc hoac sau tén kiéu dir

iéu.

 Ham display() dugc dinh nghia

ai trong 1Gp dan xuat. TU khoa

virtual trudc ham display() cua
|6p coloredpoint khéng can
thiét phai co.




Tinh tuong Ung boi

 Tinh tuong Ung boi da xay ra:

— Tuy thuoc vao kiéu doi tuong co
dia chi chlra trong con tro ptr ma
16i goi ham ptr->display() s€ goi
dén ham display() cla I6p point
hay |6p coloredpoint.

— Tinh tuong ting boi con thé hién
khi mot ham thanh phan trong
16p co sG dugc goi tu 1 doi
tuwong cla IGp dan xuat, con ban
than ham dé thi goi tdi ham thanh
phan dugc dinh nghia dong thoi
trong I&p co sd va I6p dan xuat.



Tinh tuong Ung boi

class point{
private:
float X, v;
public:
point(float ox =0, float oy=0){
X=0X; y=0VY;
}

void display(){
cout<<“\n x ="<<x<<" y ="<<y;
displaycolor();

}

virtual void displaycolor() {}// Ham
rong



Tinh tuong Ung boi

class coloredpoint : public point{
private:

Int color;
public:
coloredpoint(float ox=0, float oy=0,
Int c=0):point(ox,oy){
color = ¢;

}

virtual void displaycolor (){
cout<<“ color ="<<color:

}



Tinh tuong Ung bOi

void main(){
coloredpoint m(1,2,3);
m.display();
point p(4,5);
p.display();
point *ptr;
ptr = &p;
ptr->display();
ptr = &m;
ptr->display();
getch();

Tuy thuOc vao doi tuong co
dia chi & con tro ptr ma ham
display() sé& goi dén hienthi()
cla I8p point hay hienthi()
cla I8p coloredpoint. B6 la
tinh tuong Ung boi !!!



Tinh tuong Ung bOi

* Nhirng dac trung cua ham
virtual

— Tat cé cac ham virtual & 16p co
sd va I8p dan xuat phai duoc
dinh nghta c6 cung tén, cung
danh sach tham so0, cling ki€u tra
vé. Néu céc ki€u clia ham khac
nhau, tu khod virtual sé bi bo qua
va chuong trinh dich sé hiéu
rang |6p dan xuat da gat ham
nay.

— Khéng bat bubc phai ghi rd tur
khod virtual khi dinh nghTa ham
virtual trong I&p dan xuat.



Tinh tuong Ung boi

— Vi cac ham virtual dua trén 1Gp
nguyén thuy cla doi tugng ma
gua do chung dugc goi, nén
chiing phai co6 1 doi tugng an va
do d6 chiing phai la nhirng ham
that su cla I6p. Diéu nay nghia

a cac ham friend khong thé 1a

nam virtual dugc. Tuy nhién 1

nam virtual cla I18p cé thé duoc

khai bao la friend trong mot 16p

Khac.

— Né&u I8p dan xuat khéng dinh
nghia ham tuong Ung boi thi ham
da dinh nghia cho 16p co sé sé
dugc su dung.




Tinh tuong Ung boi

* Baitap
— C0 jody c6 1 céi chudng 20 ngan

nu6i nhirng con thd. C6 thuong
nhot nhitng con méo vao mot
nlra s6 ngan va nhing con cho
vao nlra sO ngan con lai. Hay xay
dung 1 chuong trinh quan ly cac
con tha gom:

* Nhap céac con thi vao cac chudng.

* Lay con thi ra khai cac chuobng.

* Hién thi tén cac con tha va so6 hiéu

chudng cua no.



Tinh tuong Ung boi

* CO6 boON 16p can dinh nghia cho

bai toan:

— Pinh nghia IGp con vat.

— Pinh nghta I6p con meéo ké thura
tu [&p con vat.

— Pinh nghia I&p con chd ké thira
tu I6p con vat.

— Binh nghta 16p chudng dé quan

Iy CéC COQéV@IE _Animal

/ yXé'thU‘a

llllllllllllllllllllllllllllll
||||||||||||||||||||||||||
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Tinh tuong Ung bOi

* Pinh nghta I6p con vat:
class Animal{

protected:
char *Name;

public:
Animal(){Name = null;}
Animal(char *n){ Name = strdup(n);}
~Animal(){delete Name}

void Display(){
cout<<“\n Con vat chung’;

}



Tinh tuong Ung boi

* LAp Animal 1a I6p co sa cho
|0p Dog va IGp Cat. Khi mot
doi tuong Animal duogc tao ra,
n6 duoc dat 1 tén dé luu trir
cuing v4i doi tuong nay. Thanh
phan d{r liéu Name duoc khai
bao la protected, nhu vay né
c6 thé duagc truy nhap & cac
I6p dan xuat.



Tinh tuong Ung boi

* Pinh nghia |&p con méo:
class Cat : public Animal {
public:
Cat() : Animal(){}
Cat(char *n) : Animal(n){}
void Display(){
cout<<\n Con meo ten la:"<<Name;

}



Tinh tuong Ung boi

* Pinh nghta I6p con cho:
class Dog : public Animal {
public:
Dag() : Animal(){}
Dag(char *n) : Animal(n){}
void Display(){
cout<<\n Con cho ten la:"<<Name,

}



Tinh tuong Ung bOi

 L&p Cat va lép Dog rat giong
nhau. MOi I18p chi dinh nghia
nh{mg ham thiét Iap gui tham
s cho ham thiét 1ap cua I16p
co s Animal.

* Hai l6p déu c6 phuong thic
Display() d€ hién thi loai va
tén cla dobi tuong.



Tinh tuong Ung boi

 Dinh nghta I6p chudng:

class Kennel{

private:
int MaxCats; // S6 con méo toi
da.
int NumCats; // S6 con méo co
trong chuong.
Cat **Kitties; // Mang con tro

ch(ra cac con meéo.

int MaxDogs; I/ SO con ché to6i
da.
int NumDogs; /1 SO con chdé cé

trong chuong.

Dog **Doggies; // Mang con tro
chlra cac con ché.



Tinh tuong Ung boi

public:
Kennel(int maxc, int maxc);
~Kennel();

/I Phuong thic dua 1 con thi vao
chuong.

Int Accept(Dog *d);

Int Accept(Cat *c);

/I Phuong thic lay mot con tha ra khoi
chudng pen.

Dog *ReleaseDog(int pen);
Cat *ReleaseCat(int pen);

/I Phuaong thic hién thi cac con thi
trong chuong.

void ListAnimal();



Tinh tuong Ung boi

* Cac phuong thuc cho 16p
Kennel qua phuc tap, khong
nén dung ham inline, do doé
ching dugc dinh nghta ngoai
10p.

* Vé co ban, 16p Kennel cé chra
2 con tro trd dén cac doi tuong
Dog va cac doi tugng Cat.

 Tiép theo, dinh nghta cac
phuong thldc cua I0p Kennel:




Tinh tuong Ung boi

* Ham thi€t lap cho I16p Kennel nhan hai tham s6
dinh nghta s6 lugng IGn nhat cac con meo va cac
con cho c6 thé chira.

Kennel::Kennel(int maxc, int maxd){

MaxCats = maxc;

MaxDogs = maxd,

NumCats = 0;

NumbDogs = 0;

Kitties = new Cat *[MaxCats]; //
Mang con tro

Doggies = new Dos *[MaxDogs]; //
Mang con tro

for (int 1=0; i<MaxCats; i++) Kitties[i]
= NULL;

for (int j=0; [<MaxDogs; |++)
Doggies|[j] = NULL;



Tinh tuong Ung boi

* Ham huy bo cho I6p Kennel xoa cac con
tréd da cap phat:

Kennel::~Kennel() {
delete Kitties;
delete Doggies;



Tinh tuong Ung boi

* Co6 hai phuong thuc c6 tén la Accept,
mot nhan tham s6 1a 1 con tro tré dén
Dog va mo6t nhan con tré tré dén Cat.
pay la vi du vé dinh nghta chong ham:

iInt Kennel::Accept(Dog *d) {
If (NumDogs == MaxDogs) return O;
NumDogs++;
Int iI=0;
while (Doggies|i] I=NULL) i++;
Doggies|i]=d,;
return i+1;



Tinh tuong Ung boi

Int Kennel::Accept(Cat *d) {
If (NumDogs == MaxDogs) return O;
NumDogs++;
Int iI=0;
while (Doggies|i] '=NULL) i++;
Doggies|i]=d,;
return i+1;
I3
. Phu‘dng thic Accept sé [uu con tro nhan
& doi s6 vao mang cho loai tha tuong
Ung. Néu chuong con trong, trd vé so

chuong (pen) ma con thu dugc nhot.
Nguoc lai tra vé 0.



Tinh tuong Ung boi

Phuong thic tha 1 con ché ra khoi
chuong:
Dog *Kennel::ReleaseDog(int pen){
If ((pen > MaxDogs) return NULL,;
pen --;
If (Doggies[pen] '=NULL){
Dog *temp = Doggies[pen];
Doggies[pen] = NULL,;
NumDogs --;
return temp;

}

else
return NULL;



Tinh tuong Ung boi

Phuong thic tha 1 con meo ra khoi
chuong:
Cat *Kennel::ReleaseCat(int pen){
If ((pen > MaxCats) return NULL,;
pen --;
If (Kitties[pen] '=NULL)
Cat *temp = Kitties[pen];
Kitties[pen] = NULL,;
NumCats --;
return temp;

}

else
return NULL;



Tinh tuong Ung boi

void Kennel::ListAnimals(){
if (NumDogs>0)
for (int i=0; i<kMaxDogs; i++)
If (Doggies|i] I=NULL){

cout<<“\n Con cho trong chuong “<<
-

Doggies->Display();

}

If (NumCats>0)
for (int 1=0; i<MaxCats; i++)

if (Kitties[i] '=NULL){

cout<<“\n Con meo trong chuong
<<

Kitties->Display();



Tinh tuong Ung boi

" Chuong trinh chinh

void main(){ K.Accept(&dl);
K.Accept(&d?2);
Kelz?le (l) 10) K.Accept(&d3);
_ ’ K.Accept(&cl);
’ K.Accept(&c2);
Dog K.ListAnimal();
di(“a”); }
Dog
d2(*b™);
Dog
d3(“c”);
Cat c1(“x”);
Cat c2(“y”);

Cat c3(“2");



Tinh tuong Ung boi

* Phan tich chuong trinh da viét:

— Gid st ¢6 Jody can nubi 15 con
lon va 5 con méo, cd phai thay
do6i khai bao clla chuong trinh.

— C0 jody can nudi thém nhiing con
lon (Pig) vao chubng, khi dé co ta
can dinh nghia thém I&p con lon
va sUra doi lai 16p Kennel dé dua
thém 16p mdi, tdc la phai thém
cac thanh phan d{r liéu mdi, thay
doi cac ham thiét Iap, thém céac
phuong thdc méi. RG rang can
lam lai chuong trinh nay.

— Pé xay dung duoc bai todn dang
tong quat, sur dung tinh tuong
Ung boi.



Tinh tuong Ung boi

» Xay dung IGp Animal:
class Animal{

protected:
char *Name;

public:
Animal(){Name = NULL;}
Animal(char *n){ Name = strdup(n);}
~Animal(){ delete Name;}
virtual Display(){}



Tinh tuong Ung boi

« Xay dung I6p Cat ké thua tur
|Op Animal:
class Cat : public Animal{
public:
Cat() : Animal(){} /l Ham rong
Cat(char *n) : Animal(n){} // Ham rong
virtual void Display(){
cout<<\n Con meo ten :"<<Name;

}



Tinh tuong Ung boi

« Xay dung I6p Dog ké thua tuir
|Op Animal:
class Dog : public Animal{
public:
Dog() : Animal(){} /l Ham rong
Dog(char *n) : Animal(n){} // Ham rong
virtual void Display(){
cout<<\n Con cho ten :"<<Name;

}



Tinh tuong Ung boi

« Xay dung I&p chuong:

class Kennel{

private:

public:

int MaxAnimals; / SO con
vat toi da.

int NumAnimals; /Il S con
vat hien co.

Animal **Resident; /[l Mang
chUa cac con thu.

Kennel(int max); // Ham thiét
lap.

~Kennel(); // Ham huy
bo.

int Accept(Animal *d); // Ham nhot 1
con tha.

Animal *Release(int pent); // Hamtha 1
con tha.

void ListAnimals(); /I Ham hién
thi.



Tinh tuong Ung boi

* Binh nghta ham thiét l1ap va
ham huy bo:
Kennel::Kennel(int max) {
MaxAnimals = max;
NumAnimals = O;

Resident = new Animal
*IMaxAnimals];
for (int iI=0; i< MaxAnimals; i++)
Resident[i] = NULL;

}
~Kennel() {

delete Resident;
}



Tinh tuong Ung bOi

* Pinh nghia ham nhét mot con
thu:
int Kennel::Accept(Animal *d) {

If (NumAnimals ==MaxAnimals)
return O;

NumAnimals++;

Int 1=0;

while (Resident[i] I=NULL) i++;
Resident[l] = d,

return i+1;



Tinh tuong Ung boi

* Pinh nghia ham tha mot con
thu:
Animal *Kennel::Release(int pen) {
If (pen>MaxAnimals) return NULL,
pen--;
If (Resident[pen] '=NULL){
Animal *temp = Resident[pen];
Resident[pen]=NULL,;

NumAnimals --;
return temp;

}

else return NULL:



Tinh tuong Ung boi

« Dinh nghia ham hién thj cac
con thu:
void Kennel::ListAnimals() {
If (NumAnimals >0)
for (int i = 0; ikMaxAnimals; i++)
If (Resident[i] 'I=NULL){
cout<<“\n Con thu o chuong “<<i;
Resident[i]->Display();
}
}

* Tu sinh vién xay dung chuong
trinh chinh.



Tinh tuong Ung boi

C6 hai thay d6i can cha y:

® H3u hét cac van dé trong phién
ban trudc nay sinh tu viéc xu ly
riéng |é cac doi tuong Cat va Dog.

® Phién ban nay dinh nghia Cat va
Dog dé ching co6 thé duoc xu ly
giong nhu la cé lién quan voi
nhau.

® Tinh tuong Ung bdi da xay ra 6
ham Display(). Tu khoa virtual
trong dinh nghia ham Dispay() &
IGp Dog va IGp Cat la khéng quan
trong.



Tinh tuong Ung boi

« Van dé tiép theo la lam thé
nao dé thém cac con Ion 2.

— Viéc thém vao cac con Ign chi
can thém I6p:
class Pig : Animal{
public:

Pig() : Animal(){}
Pig(char *n) : Animal(n){};
virtual Display(){
cout<<*\n Con lon ten la :"<< Name;

}



Tinh tuong Ung bOi

* Néu c6 Jody mudn tach con
theo thanh meo duc va meo
cai, cO ta lam thé nao ?

— Thém IGp meo cai nhu sau:
class FemaleCat : public Cat{
public:
FemaleCat(): Cat(){}

FemaleCat(char *n): FemaleCat(n){}

virtual void Display(){
cout<<“\n Meo cai ten “<<Name;

}



Tinh tuong Ung boi

® Tuong tu doi véi 16p meo duc.

Thé manh cla tuong Ung boi

gom:

® XU ly cac khai niém co lién hé vaoi
nhau theo m6t cah gidong nhau,
lam cho chuaong trinh tong quét
hon.

® Tinh tuong Ung boi cling co6 thé
dung dé€ viét nhiing chuong trinh
c6 thé ma rong. Khi mot loai mai
duoc thém vao c6 lién hé vai cac

&p dang c6 ban chat tuong Ung

n0i sé lam cho n6 thich Ung vai

né thdng ma can khong thay doi

né thong.




Cac IGp co sO truu
tugng

* MOt I6p co sa truu tuong
(Abstract Base Class) la mot
|Gp chi dugc dung lam co s6
cho 16p khac. Khéng hé co doi
tuong nao cua 1 10p truu
tuong dugc tao ra vi n6 chi
duoc dung dé dinh nghia 1
khai niém tong quéat cho cac
|0p khac.

* LSp truu tuong thuong dugc
ap dung cho cac ham virtual
thuan tay.



Cac IGp co sO truu
tugng

e MOt ham virtual thuan tay la 1
ham ma trong dinh nghta I16p
no dugc dinh nghia “khéng co
gi ca’.

* Vidu:

class Abstract{
public:
void Print() =0;

void Process()=0;
int Status();



Cac IGp co sO truu
tugng

Ham Print() va Process() ducgc
khai bdo la cac ham virtual
thuan tdy bang cach gan bang
0 thay cho viéc dinh nghia ham
nay.

Ham Status() la 1 ham thanh
phan binh thudng va sé cé 1
dinh nghia & dau doé.

Khong c6 1 dbi tuong nao cla
1 16p truu tuong dugc tao ra,
tuy nhién cac con tro va tham
chiéu dén cac doi tuong cla
IGp triru tu'ong thi van hop 1é.



Cac IGp co sO truu
tugng

« Bat ky I&p ndo dan xuat tu 1
|0p co sa truu tuong phai khai
bao lai tat cd cac ham virtual
thuan tily ma né thtra huéng.

e MOt I6p dan xuat phai dinh
nghta lai tat cd cac ham virtual
thuan tdy ma ndé thtra huéng,
hodc bang cac ham virtual
hodc bang dinh nghia ham
thuc su.



Cac IGp co sO truu

tuong
* Vidu:
class Derived : public Abstract{
public:

void Print() =0;
void Process(){
//Binh nghfa cua I8p Derived cho
ham nay.
}

}

— LAp Animal dinh nghta trong ban
thr 2 1a 1 16p triru tuong néu thay
d6i ham Display() thanh 1 ham
virtual thuan tdy.



Tom tat

Khai niém ké thtra
Pon ké thua

Pa ké thua

Tinh tuong Ung boi
Bai tap



Chapter
5.Template

IT Faculty, Vinh
University



Muc dich

 Gidi thiéu vé viéc sir dung
MmO hinh xay dung cac bai
toan tong quat gom:

* MO hinh ham

* M6 hinh I16p



NOi dung

* MO hinh ham
— Pinh nghia va su dung
— Gidi han cua mo hinh ham
— Cu thé héa méd hinh ham

* M6 hinh I&p
— Binh nghta va st dung
— Gidi han cua mo hinh I6p
— Cu thé héa m6 hinh 16p



MO hinh ham

Trong lap trinh nhiéu khi
gap mot loat cac ham
gidong nhau vé giai thuat,
chi khac nhau vé ki€u dir
liéu. BE tranh viét 1ap lai
cac giai thuat, ta xay dung
MmO hinh ham.

Vi du 5.1. Ham tim max cho
sO nguyén, thuc:

int max(int a, int b) {
return (a>b) ? a:b;

}

float max(float a, float b) {
return (a>b) ? a:b;

}



MO hinh ham

* Hai ham nay chi khac nhau
diém duy nhat la kiéu d{r
liéu.

* MO hinh ham cho phép dinh
nghia m6t mo hinh giai
thuat chung cho ham max
bang ki€u d liéu la tén 1
|Op trung gian. Tén I&p
trung gian nay s€ duoc thay
thé bang ki€u d{r liéu cu
thé khi goi mé hinh.



MO hinh ham

* Dinh nghia mdé hinh ham:

template <class T>

<type> <tén ham>(Cac tham s0) {
<NO&i dung ham>

}

— Vi du:

template <class T>

T max(Ta, Thb){
return (a>b) ? a:b;

}



MO hinh ham

* Khai bao template <class
T>coé nghia T la tén |8p
cua mo hinh. T sé duoc
thay thé bang ki€u d{ liéu
cu thé nhu int, float,.. khi
goi mo hinh.

* Goi md hinh ham giéng
nhu goi ham binh thuong.

* Khi goi mo hinh ham max
véi tham soé truyén vao,
chuaong trinh dich nhan biét
ki€u d{t liéu truyén vao va
sinh ra 1 ham cu thé.



MO hinh ham

#include <iostream.h>
#include <conio.h>
template <class T>
T max(T a, T b){
return (a>b) ? a:b;
}
void main(){
int a=2, b=3;
cout <<"\n Max cua a va b =“<<max(a,b); //
T =Int
float x=5.2, y=3;

cout <<\n Max cua x va y =“<<max(x.,y); //
T = float

cout <<"\n Max cua a va x =“<<max(a,x); //
Error

cout<<“\n Max cua 2 ky tu = “<<max(‘a’,’c’);



MO hinh ham

* Ngoai ki€éu dir liéu chuan
(int, float, char,...), mo hinh
cling c6 thé Ung dung cho
cac ki€u d{r liéu ciia nguoi
su dung.

* Gid s co I6p phan sob va
trong IGp nay c6 dinh nghia
toan tu > la toan tu dugc su
dung trong mo hinh ham
max thi co thé goi max(a,b)
vGi a va b la cac phan so.

e CO thé c6 nhiéu hon 1 16p
lam 16p m6 hinh.



MO hinh ham

* Baitap
— Xay dung 1 16p phan s6 gom:
* Ham nhap 1 phan so.

* Hamin 1 phan sb
* Dinh nghta toan tu >

— Xay dung 1 mo hinh ham max
— Viét chuong trinh:

« Nhap vao mot mang n phéan so, tim va in
ra phan s6 16n nhat.

« Nhap vao mdt mang n so thuc, tim va in
ra s 16n nhat.



MO hinh ham

* Gidi han cua mo6 hinh ham:

— C&c tham s6 truyén vao cho
mo hinh ham phai dam bao
sao cho trinh bién dich anh
xa 1-1 trong viéc thay thé cac
I6p mo hinh bdi ki€u dit liéu
thurc.

— Vi du: Lai goi ham max(a,x)
véi a la kiéu int, x la ki€u float
sé gay ra l0i vi chuong trinh
dich khong biét thay té T bai
int hay float.

— M6 hinh ham chi &p dung
dugc cho cac I6p dr liéu ma
co cac ham, cac toan tur, ham
thiét lap dugc st dung trong
mo hinh.




MO hinh ham

* Cu thé hod md hinh ham:

— Cu thé hoa mé hinh ham la
dinh nghia ham trung tén cho
cac ki€u d{ liéu dac biét ma
thuat toan cua né khong tuan
theo mo hinh chung.

— Xét m6 hinh ham max voi dir
liéu ki€u xau:

char *s1 = “SPTIN”, *s2 = “CNTIN";
Theo mo hinh, viéc so sanh 2
xau la dua trén toan tur >.
Nhu vay la so sanh dia chi 2
xau ma khong phai so sanh
nOi dung 2 xau. Can phai cu

. m I\” 1 y 4



MO hinh ham

#include <iostream.h>
#include <conio.h>
#include <string.h>
template <class T>
T max(T a, T b){
return (a>b) ? a:b;
}
//Cu thé hoa mo hinh cho d{ liéu kiéu xau.
char *max(char *s1, char *s2){
return (strcmp(sl,s2)>0) ? s1:s2;



MO hinh ham

void main() {
Inta =2, b=3;
cout<<“\n Max cua a va
b:"<<max(a,b); // Goi mo6 hinh
float x = 5.2, b=3;

cout<<“\n Max cua x va y:"<<max(x,y);
// Goi mb hinh

char *s1 = “SPTIN":
char *s2 = “CNTIN";

cout<<*\n Max cua sl va s2:"<<max(s1,s2);
/IGoi ham cu thé

getch();



M6 hinh 10p

* M6 hinh IGp cho phép xay
dung moOt md hinh chung
cho cac ki€u d{ liéu sau doé
ap dung mo hinh I&p cho
cac ki€u dit liéu cu thé dé
duoc cac 16p cu thé.

* Vidu:

— Gia strco 116p cac diém trén
mat phang, phu thudc vao
mat phang la r&i rac hay lién
tuc ma dinh nghia cac thanh
phan di liéu cdé ki€u int hay
double.



M6 hinh 10p

* Lgp cac diem thuoc mat
phang roi rac:
class point{
private:
Int X, y;
public:
point(int ox = 0, int oy = 0){
X=0X; y=0Y;
}

void move(int dx, int dy){
x+=dx; y+=dy;
}

void display(){
cout<<\n x= “<<x<<M y =<<y;
}



M6 hinh 10p

* LOp cac diem thuoc mat
phang lién tuc:
class point{

private:
double x, y;

public:
point(double ox = 0, double oy = 0){

X=0X; y=0Y;

}

void move(double dx, double dy){
x+=dx; y+=dy;
}

void display(){
cout<<\n x= “<<x<<M y =<<y;
}



M6 hinh 10p

* Hai lGp nay chi khac nhau
diém duy nhat la kiéu d{r
liéu, do d6 cé thé dinh
nghia 1 mo6 hinh 18p.

« DE dinh nghia mot md hinh
|0p, ta s dung tu khoa
template giobng nhu mo
hinh ham.

* Pinh nghia mo hinh [&p
point nhu sau:



M6 hinh 10p

template <class T>

class point{

private:
TX,Y;

public:
point(T ox =0, T oy = O

X=0X; y=0Y;

}
void move(T dx, T dy);
}

void display(){
cout<<“\n x= “<<x<<" y ='<<y;
}



M6 hinh 10p

e Ham thanh phan cua I&p
dinh nghta trong 16p gidng
nhu dinh nghia ham thong
thuong.

« Ham thanh phan dinh nghia
ngoai IGp, phai nhac lai tu
khoa: template <class T>.

 Ham move(T dx, T dy) dinh
nghia ngoai 10p.

template <class T>

void point<T>::move(T dx, T dy) {
x+=dx; y+=dy;

}



M6 hinh 10p

« Khai b&o doi tuong vdi 16p
thé hién kiéu int:
— point<int> p(4,5);
— p.display();

« Khai bao doi tuong véi l6p
thé dién ki€u double:
— point<double> q(3.5,2.3);

— g.display();



M6 hinh 10p

* Gigi han cua mo hinh I6p

— M6 hinh 16p chi &p dung cho
cac 10p dir liéu ma c6 céac
ham thanh phan, céc toan tu,
ham thiét [ap dugc sir dung
trong mo hinh I4p.

— Vi du md hinh I&p point da su
dung cac toan tu += va << do
dé mo hinh IGp point chi ap
dung duoc vai cac I6p ma cé
cac toan tir da su dung trong
moO hinh.



M6 hinh 10p

e CuU thé hod mo hinh 16p

— Trong mod hinh I&p co thé cu
thé hod mot s6 ham thanh
phan hoac ca 16p.

— Cu thé hoa ham thanh phan:
Khi mt s6 ham thanh phan
cua I&p khong tuan theo mo
hinh chung thi phai cu thé
hoa cac ham do.

— Cu thé hoa 16p: Khi c6 mot
ki€u di liéu ma dinh nghia
|6p khéng tuan theo moé hinh
chung thi c6 thé cu thé c3
16p cho ki€u dit liéu do.



Tom tat

* MO hinh ham
— Pinh nghia va su dung
— Gidi han cua mo hinh ham
— Cu thé hoa méd hinh ham

* M6 hinh I&p
— Binh nghta va st dung
— Gidi han cua mo hinh I6p
— Cu thé hoa m6 hinh 16p



Object Oriented
Programming

Faculty of Information
Technology

Vinh University



Muc dich

“*Muc dich chuyén mén:

Trang bi cho sinh vién phuong

phap va ky thuat lap trin
dai, d6 la phuong phap la

N hién
0 trinh

hudng doi tuong dé phat tri€n

nh{rng phan mém cé chat

luong,

c6 tinh ma@ va c6 kha nang dap
Ung nhing yéu cau hay thay doi

cla phan mém.
“*Muc dich nang luc:
— COo sO: Cai dat cac bai to
trinh hudng doi tuong trén

an lap
C++,

—Nang cao: Xay dung cac ung
dung trén .Net, dac biét la C#.



NOi dung

Ly thuyét
— Gidi thiéu chung
— Cac mo rong cua C++
— L&p va doi tuong
— Ké thura
— MO hinh
“*Ung dung
— Xay dung mot s6 Ung dung trén

CH#. (Sinh vién thuc hién)



Tiéu chi danh gia

“Du lop

“*Kiém tra diéu kién: 1 bai trén
may, 1 bai trén giay

“*Thi két thic hoc phan: Thi trén
may.
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