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NOi Dung

Poi Twong Va Lép
Quan hé giira cac lop
Cai 3t 16p

Lép

Cac thanh phan cua l&p
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NOi Dung

Mot s6 dac diém khac cua lép
Thiét 1ap va huy bd doi twong
Phuwong thirc thiét 1ap ban sao
Giao dién va chi tiét cai dat

MOt s6 nguyén tac xay dung 1&p
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Poi Tuwong va Lop

« Ta dinh nghta mét dm twong la mot "cai gi
do" co y nghia cho van dé ta quan tam. Poi
twong phuc vu hai muc dich: Giup hiéu ré thé
gi¢i thwe va cung cap co s& cho viéc cai dat
trong may.

« Mbi doi twong cd moét nét nhdn dang dé phan
biét N6 v&i cac doi twong khac. Nét nhan
dang mang y nghta cac doi twong dwoc phan
biét v&i nhau do s ton tai von co cua chung
cht khéng phai cac tinh chat ma chung cé.
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Poi Tuwong va Lop

» C4c doi twong cb cac dac tinh twong tw
nhau dwgc gom chung lai thanh [op doi
twong. Vi du Nguwoila moét lop doi twong.
Mét Iop doi twong dwoc dac trwng bang
cac thudc tinh, va cac hoat dong (hanh vi).

* MOt thudc tinh (attrlbute) la mGt sy triru
tuong hod cac gia tri div liéu cho moi doi
twong trong |&p. Tén, Tudi, Can ndng la
cac thudc tinh cua Nguor.
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Poi Tuwgng va L&dp — Phuwong Thirc

* MOt thao tac (operation) la mot ham hay
mot phép bién doi cé thé ap dung vao hay
ap dung b&i cac doi twong trong 1op.

» Cung mét thao tac co thé dwoc ap dung
cho nhiéu I&p doi twong khac nhau, mét
thao tac nhw vay dwoc goi la co tinh da
dang (polymorphism).
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Poi Tuwgng va Lép — Phuwong thirc

» M0i thao tac trén méi Iop doi twong cu thé
twong trng véoi mot cai dat cu thé khac
nhau. M6t cai dat nhw vay dwoc goi la mot
phuwong thoere (method).

« M6t d0i twong cu thé thudc mot 1ép dwoc
goi 1 mot thé hién (instance) cla l&p do.
Joe Smith, 25 tudi, nang 58kg, 1a mot thé
hién cua I&p nguoi.
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So D6 Daoi Twong

- Ta dung so’ do doi twong dé mo ta cac lop
doi twong. So d6 doi twong bao gom so
do Iop va so do thé hién.

- So d0 I6p mo ta cac Iop doi twong trong
hé thdng, mét Ip doi trong dwoc dién ta
bang mot hinh chir nhat co 3 phan phan
dau chi tén op, phan thr hai mo ta cac
thudc tinh va phan thir ba mo ta cac thao
tadc clia cac doi twong trong lop do.
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So do6 |&p va so do thé hién

Tén I6p

Thudc tinh

Thao tac

» Sinh vién

" (sinh vien) )

Ho tén
Nam sinh

1Ma so

Diém TB

Nguyén Van A
1984
0610234T

Di hoc

I Di thi

Phan loai

So do l6p

9.2

N j

So doé thé hién
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So do6 1&p va so do thé hién

Nguvi

Qudc gia

Tén
Tub1

Can nang

Tén
DAn so
Dién tich

D61 viéc lam
boi dia chi

Xuat khau
Nhap khau

CuuDuongThanCong.com

So do 16p
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So do6 1&p va so do thé hién

-

N

(Ngu'oi)
Tén = Joe Smith
Tubi =25

Can nang = 58 Kg

/

So doé thé hién

Choodng 2. Lop
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Quan hé gilra cac lop

e MO&t moi lién két (link) la mot su két ndi vé mat
khai niém gilra cac doi twgng vdi nhau. Vidu
Nguyén Van A ladm viéc cho Cong ty X. V& mat
toan hoc, mot moi lién két la mot bd cod thr tw
cac d6i twong. M6t mai lién két 1a mdt thé hién
cua mot quan hé.

* MOt guan hé (association) mo ta mot nhdm cac
moi lién két twong tu nhau vé cau trdc va vé ngiy
nghia. Vi du: Mot nguoi lam viéc cho mot Cong ty.
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Quan hé gilra cac lop

e Quan hé cé tinh hai chiéu. Mot nguoi lam viéc
cho mot Cong ty bao ham y nghia mot cong ty
thué mot nguoi.

e Quan hé duoc m6 hinh bang mdt dwong
thdng ndi hai l&p, trén duwdng thang cé ghi
nhan 13 tén mai quan hé. Mot mai lién két
duoc vé bang ndi duwdng thang gitra hai thé
hién cua cac |&p doi tuong.
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Quan hé gilra cac lop

Quoc Gia c6 thu d6 Thanh pho
Tén ’ Tén ’
Dan so Dan so
(Quéc Gia) | c6 thu 6 (" (Thanh phé)
Viét Nam J L Ha Nbi
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Quan hé gilra cac lop

Ngwoi lam viéc cho Cong ty
Tén Tén
(Ngudi) N lam viéc cho (Cong ty)
Nguyéen Van A J Gamex

(Nguwoi)

Lé Thi B

\ lam viéc cho
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Quan hé gitra cac |&p — Ban so

* Bdn sé: Ban sb qui dinh mét thé hién cdia mot 1&p
c6 thé cé quan hé vdi bao nhiéu thé hién cda lép
khac. Dau cham tron dac dé chi déi twong & bén
phia nhiéu cdia quan hé, cé thé kém theo sd6.

— o: T O0trolén

— °:0hoac1

— 2+:Tw2trolén

— 3-5:Tw3déns

— 2,3,5:2hoac3 hoac5

NNL — Khoa Toan Tin DPHKHTN 16
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Ban sO

* Quan hé 1-nhiéu:

Negwoi

lam viéc cho

Tén

CuuDuongThanCong.com
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Quan hé 1-1(hoac 0) :

Ban sO

co
Nowoi Giay CMND
Tén SO
Quan hé nhiéu- nhiéu
Sinh vien R hoc Mon hoc
Mai s0 Ma s0
Ten Tén
SO hoc phan

CuuDuongThanCong.com
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Quan hé gilra cac lop

e Thudc tinh lién két: M6t thudc tinh lién két
(link attribute) Ia moét tinh chat cGa mot mai
quan hé, thudc tinh lién két duwgc mé ta bang
mot hinh chi¥ nhat ndi v&i quan hé bang mot
duwong cong.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thudc tinh lién két

Nouwoi

lam viéc cho

Cong ty

Teéen

Quan hé mot ngwot lam viéc cho mot cong ty co mure lwong va chirc vu

Sinh vien

\

Tén

Murc lrong
Chirc vu

hoc

Mon hoc

Tén

CuuDuongThanCong.com

\

Piém
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Thudc tinh lién két

SO luong
Gia trén 1 dvi

Hang cung ung

Tén
Pia chi

Mit hang
Tén

NNL — Khoa Toan Tin DPHKHTN
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Quan hé gilra cac lop

e Tén vai tro: Tén vai tro la danh hiéu dwoc gan vao
mot dau cha dudng thang biéu dién quan hé dé
chi rd vai tro cia doéi twong tham gia v&i moi
quan hé.

e Thong thuong tén vai tro khong can thiét khi moi
qguan hé la gitra cac I&p khac nhau. Trong trvong
hop d6 tén I&p da chi rd vai tro cia doi twong
tham gia vao méi quan hé.

e Tén vai tro cdé y nghia khi mdi quan hé la gitra cac
doi twong thudc cung mot 16p.
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Tén vai tro

Nowoi thay

”~

Ten
Tuo1

tro

NNL — Khoa Toan Tin DPHKHTN
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Quan hé gilra cac lop

e Sap thu tu: Thong thwdong ddi tuong & phia nhiéu
ctia mai quan hé khéng cd th tu, va cé thé quan
diém nhu mot tap hop.

* DO6i khi, cac doi twong cd thir tu rd rang, trong
trvong hop nay dung tu khoa 'ordered’ gitra hai
dau moéc dé biéu dién tinh th& tu cla cac doi
twong.

e So do sau chi moi quan hé ‘da giac cé dinh’ voi
rang budc cé t6i thiéu 3 dinh va cac dinh duoc
sap thir tv.
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Quan hé gilra cac lop

* So d6 sau chi moéi quan hé ‘da giac c6 dinh’
vdi rang budc cd tdi thiéu 3 dinh va cac dinh
duoc sap th tu.

Da giac co 3+ Dinh
{ordered}

S

NNL — Khoa Toan Tin DPHKHTN
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Quan hé gilra cac lop

* Quan hé két hop: Quan hé két hép la mot
quan hé dac biét, moé ta moi quan hé "la su
két hop cua" hodc "la thanh phan cda". Mai
quan hé két hop duwoc biéu dién bang mot
hinh thoi nho.
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Quan hé két hop

Xe gan may G Suon xe

loai xe loai
SO Xe SO

May xe

loai ’
phan khoi

2 Banh xe

duong kinh
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Cai dat |&p trong NNLT

e L&p cod thé duoc cai dat trong mdt ngdn ngll
lap trinh.

e Cac ngdn ngit lap trinh hudng déi twong ho
tro tot cho viéc cai dat 1dp nhé cé ho tro cai
dat thudc tinh, phuong thirc va ké thira.

NNL — Khoa Toan Tin DPHKHTN
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Cai dat |&p trong mot NNLT

e L&p cod thé duoc cai dat trong mdt ngdn ngll
lap trinh.

e Cac ngdn ngit lap trinh hudng déi twong ho
tro tot cho viéc cai dat 1dp nhé cé ho tro cai
dat thudc tinh, phuong thirc va ké thira.

* Ta s& minh hoa cai dat I&p bang hai NNLT
hudng déi twong la C++ va/hodc Objective C.
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Cai dat |&p trong mot NNLT

* Nhac lai: Mot kiéu di¥ liéu (trong mdt ngdn ngily
lap trinh) 13 mot biéu dién cu thé cia mot khai
niém cé trong thuc té.

e Cac ngdn ngit 1ap trinh cip cao déu ho tro cac
kiGu di¥ liéu co ban, goi 1a kiéu cé san (built-in
data types), vi du trong C: int, long, float, double,
char..., cho phép kiém tra lUc bién dich va phat
sinh m3 chwong trinh t6i wu. Cac kiéu dit liéu nay
cung cap mot giao dién ty nhién doc lap vdi phan
cai dat.
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Cai dat |&p trong mot NNLT

e L&p la kiéu di¥ liéu triru twong do nguodi st
dung dinh nghia, cho phép két hop dit liéu,
cac phép toan, cac ham lién quan dé tao ra
mot don vi chuong trinh duy nhat. Cac 16p
nay cé day dd wu diém va tién loi nhu cac kiéu
dit liéu cé san.

* L&p tach roi phan giao dién (chi lién quan véi
nguwoi sir dung) va phan cai dat 16p.
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Cai dat |&p trong mot NNLT

* L&p trong C/C++, Objective C c6 thé duwoc cai
dat st dung tir khoa struct.

* Tuy nhién, trong C++ ta dung ti khod class dé
cai dat lop sé tan dung duwoc cac tinh nang
hudng doi twong clia C++.

 Objective C dung cu phap gan gidng vOi
Smalltalk dé cai dat 16p.
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Cai dat lop - Vi du so sanh

* Baitodn 1: Xay dung kiéu di liéu phén s6, viét
mot wng dung cho phép thuwe hién cac phép
toan sb hoc trén hai phan so.

* Baitodn 2: Xay dung kiéu di¥ liéu Stack cac sb
nguyén, viét ham st dung Stack cho phép xuat
mot s6 nguyén trong hé 16 (dudi dang hexa).
Viét &rng dung minh hoa.
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Bai todn 1 - Cach ti€p can co dién
struct PhanSo

{

int tu, mau;

s

int uscln(int a, int b)

1
if (b == @) return abs(a);
return uscln(b, a%b);

NNL — Khoa Toan Tin DPHKHTN
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Phan s6 - Cach tiép can co dién

void PS_RutGon(PhanSo *a)
{
int u = uscln(a->tu, a->mau);
a->tu /= u;
a->mau /= u;
if (a->mau < 09)
{
a->tu = -a->tu;
a->mau = -a->mau;

NNL — Khoa Toan Tin DPHKHTN 35
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void PS Xuat(PhanSo a)

1
printf("%d", a.tu);
if (a.tu || a.mau != 1)
printf("/%d", a.mau);
}

void PS_Nhap(PhanSo *a)

{
scanf("%d%d", &a->tu, &a->mau);

NNL — Khoa Toan Tin DPHKHTN
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PhanSo PS_Cong(PhanSo a, PhanSo b)

{

¥

PhanSo c;

c.tu = a.tu*b.mau + a.mau*b.tu;
c.mau = a.mau*b.mau;

PS RutGon(&c);

return c;

PhanSo PS_Tru(PhanSo a, PhanSo b)

{

PhanSo c;

c.tu = a.tu*b.mau - a.mau*b.tu;
c.mau = a.mau*b.mau;

PS RutGon(&c);

return c;

NNL — Khoa Toan Tin DHKHTN
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PhanSo PS_Nhan(PhanSo a,

{

¥

PhanSo PS_Chia(PhanSo a,

{

PhanSo c;

c.tu = a.tu*b.tu;
c.mau = a.mau*b.mau;
PS RutGon(&c);
return c;

PhanSo c;

c.tu = a.tu*b.mau;
c.mau = a.mau*b.tu;
PS RutGon(&c);
return c;

PhanSo b)

PhanSo b)

NNL — Khoa Toan Tin DHKHTN
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void main()

{
Phanso a ={ 1,4 }, b = { 1,2 }, c;
c = PS Cong(a, b);
PS Xuat(c);
puts("");
c = PS Tru(a, b);
PS Xuat(c);
puts("");
c = PS Nhan(a, b);
PS Xuat(c);
puts("");
c = PS Chia(a, b);
PS Xuat(c);
puts("");

NNL — Khoa Toan Tin DPHKHTN


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Céch tiép can cb dién — English Version

struct Fraction

{

int numerator, denominator;

s

int gcd(int a, int b)

{
if (b == @) return abs(a);
return gcd(b, a%b);

NNL — Khoa Toan Tin DPHKHTN
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void fracReduce(Fraction *a)

{

int u = gcd(a->numerator, a-
>denominator);

a->numerator /= uj;

a->denominator /= uj;

if (a->denominator < 0)
a->numerator = -a->numerator;
a->denominator = -a->denominator;

NNL — Khoa Toan Tin DPHKHTN
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void fracPrint(Fraction a)

{

printf("%d", a.numerator);
if (a.numerator || a.denominator != 1)
printf("/%d", a.denominator);

void fracRead(Fraction *a)

{

scanf("%d%d", &a->numerator, &a-
>denominator);

¥

NNL — Khoa Toan Tin DPHKHTN 42
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Fraction fracAdd(Fraction a, Fraction b)
{
Fraction c;

Cc.numerator = a.numerator*b.denominator +
a.denominator*b.numerator;

c.denominator = a.denominator*b.denominator;
fracReduce(&c);
return c;

Fraction fracSub(Fraction a, Fraction b)
{
Fraction c;

Cc.numerator = a.numerator*b.denominator -
a.denominator*b.numerator;

c.denominator = a.denominator*b.denominator;
fracReduce(&c);
return c;

NNL — Khoa Toan Tin DPHKHTN
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Fraction fracMul(Fraction a, Fraction b)

{

Fraction c;

c.numerator = a.numerator*b.numerator;
c.denominator = a.denominator*b.denominator;
fracReduce(&c);

return c;

Fraction fracDiv(Fraction a, Fraction b)

{

Fraction c;

c.numerator = a.numerator*b.denominator;
c.denominator = a.denominator*b.numerator;
fracReduce(&c);

return c;

NNL — Khoa Toan Tin DPHKHTN
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int main()

{
Fraction a =4{ 1,4 }, b =4 1,2 }, c;
c = fracAdd(a, b);
fracPrint(c);
puts(”");
c = fracSub(a, b);
fracPrint(c);
puts("");
c = fracMul(a, b);
fracPrint(c);
puts("");
c = fracDiv(a, b);
fracPrint(c);

putS("");
return 0;

NNL — Khoa Toan Tin DPHKHTN

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

// stack.cpp

#pragma once

typedef int Item;

struct Stack

{

Item *st, *top;
int size;

}s

void
void
bool
bool
bool
bool

stackInit(Stack *ps, int sz);
stackCleanUp(Stack *ps);
stackEmpty(Stack *ps);
stackFull(Stack *ps);
stackPush(Stack *ps, Item x);
stackPop(Stack *ps, Item *px);

NNL — Khoa Toan Tin DHKHTN

Kiéu Stack - Cach ti€p can cb dién
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// stack.cpp Kiéu Stack - Cach tiép can co dién

#include "Stack.h"

void stackInit(Stack *ps, int sz)

{

ps->top = ps->st = new Item[ps->size = sz];
}
void stackCleanUp(Stack *ps)
{

delete[] ps->st;
}
bool stackEmpty(Stack *ps)
{

return ps->top <= ps->st;
}
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bool stackFull(Stack *ps) Kieu Stack - Cach tiep can co dien

{
return ps->top - ps->st >= ps->size;
}
bool stackPush(Stack *ps, Item x)
{
if (stackFull(ps)) return false;
*ps->top++ = x;
return true;
}
bool stackPop(Stack *ps, Item *px)
{

if (stackEmpty(ps)) return false;
*px = *--ps->top;
return true;

NNL — Khoa Toan Tin DHKHTN
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##tinclude <iostream>

Kiéu Stack - Cach ti€p can cb dién

using namespace std;
#include "stack.h"

void printHex(long n)

{

static char hTab[] = "©123456789ABCDEF";
Stack s;
stackInit(&s, 8);

int x;

do {
stackPush(&s, n % 16);
n /= 16;

} while (n);
while (stackPop(&s, &x))
cout << hTab[x];

NNL — Khoa Toan Tin DPHKHTN
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. . Kiéu Stack - Cach ti€p can cb dién
int main()

{
int aj;
cout << “Input a: ";
cin >> a;
printHex(a);
cout << "\n";

return 0;
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Cai dat lop — Vi du so sanh

Nhan xét:

* Giai quyét dwoc van dé.

 Khai bdo cau truc dit liéu nam riéng, cac ham x{r ly dir
liéu nam riéng @ mot noi khac. Do do kho theo doi
quan ly khi hé théng Ién. Vi vay kho bao tri.

* Moi thao tac déu cé tham s6 dau tién la con tro dén
doi twong can thao tac. Tu twdng thé hién & day |3
ham hay thu tuc déng vai tro trong tdm. Doi tugng
dwoc goi dén cho ham x& ly.

* Trinh ty s& dung qua cac bwdc: Khoi dong, st dung
thuc su, don dep.
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// stack.h

#pragma once
typedef int Item;

struct Stack

{

}s

Item *st, *top;

int size;

void init(int sz){ top = st = new Item[size
sz]5}

void cleanUp(){ delete[] st; }

bool
bool
bool
bool

empty() { return top <= st; }
full() { return top - st >= size; }
push(Item x);

pop(Item *px);
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#include "Stack.h"

bool Stack::push(Item x)

{
if (full()) return false;

*top++ = X;
return true;

¥

bool Stack::pop(Item *px)

{
if (empty()) return false;

*px = *--top;
return true;
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Kiéu Stack - Cach tiép can
// stack.cpp, other include(s) ... dung ham thanh phan
#include "stack.h"

void printHex(long n)
{
static char hTab[] = "0123456789ABCDEF";
Stack s;
s.init(8);
int Xx;
do {
s.push(n % 16);
n /= 16;
} while (n);
while (s.pop(&x))
cout << hTab[x];
s.cleanUp();
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int main()

{
int aj;
cout << "Nhap a: ";
cin >> a;
printHex(a);
cout << "\n";

return 0;
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Cai dat lop - Vi du so sanh

Nhan xét:

Giai quyét duoc van dé.

D li€u va cac ham Xt ly div liéu dugc gom vao mét
cho bén trong ciu triac. Do dé dé theo d&i quan ly, dé
bao tri ndng cap.

Cac thao tac déu bét di mot tham so so vdi cach tiép
can c6 dién. Vi vay viéc |ap trinh gon hon. Tu twdng thé
hién & day la déi twong dong vai tro trong tdm. Doi
tuwong thuc hién thao tac trén chinh néo.

Trinh tu st dung qua cac budc: Khoi dong, sir dung
thuc su, don dep.
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