struct Fraction

{

int numerator, denominator;
void reduce();

void print();

void input();

Fraction
Fraction
Fraction
Fraction

}s

int gcd(int

{
if (b ==

add(Fraction b);
sub(Fraction b);
mul(Fraction b);
div(Fraction b);

a, int b)

@) return abs(a);

return gcd(b, a%b);
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Vi du thém: Kiéu Phan Sé - Cach
ti€p can dung ham thanh phan
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void Fraction::reduce()

{

Listing cont...

int u = gcd(numerator, denominator);
numerator /= uj;
denominator /= u;
if (denominator < 0)
{
numerator = -numerator;
denominator = -denominator;
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void Fraction::print() Listing cont...

{

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

void Fraction::input()

{

scanft s("%d%»d", &numerator,
&denominator);
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Fraction Fraction::add(Fraction b) Listing cont...
{
Fraction c;

c.numerator = numerator*b.denominator +
denominator*b.numerator;

c.denominator = denominator*b.denominator;
c.reduce();
return c;

Fraction Fraction::sub(Fraction b)
{
Fraction c;

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

c.denominator = denominator*b.denominator;
c.reduce();
return c;
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Fraction Fraction::mul(Fraction b) Listing cont...
{
Fraction c;
c.numerator = numerator*b.numerator;
c.denominator = denominator*b.denominator;
c.reduce();
return c;

Fraction Fraction::div(Fraction b)

{

Fraction c;

c.numerator = numerator*b.denominator;
c.denominator = denominator*b.numerator;
c.reduce();

return c;
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int main()

{

Fraction a = { 1,4 },
c = a.add(b);
c.print();
puts("");

c = a.sub(b);
c.print();
puts("");

c = a.mul(b);
c.print();
puts("");

c = a.div(b);
c.print();
puts("");
return 0;

Listing cont...

b={1,2},C;
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Cai dat lop - Vi du so sanh

Nhén xét: (Nhdc lai)

Giai quyét duoc van dé.

D li€u va cac ham xt ly dit liéu dwoc gom vao mot
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
thue su, (don dep).
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V4

LOp

* Trong cach tiép can dung struct va ham thanh
phan, ngudi st dung cé toan quyén truy xuat,
thay doéi cac thanh phan dit liéu cia doi tuong
thudc cau truc.

Stack s;

s.Init(10);

s.size = 100; // Nguy hiem

for (int 1 = 0; 1 < 20; i++) s.Push(i);

Fraction a;
a.numerator = 2;

a.denominator = @; // Oh dear! 2/0!!]
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V4

Lop

* Vi vay, ta khong c6 su an toan dir liéu. Lop la
mot phuong tién dé khac phuc nhuoc diém
trén.

. Lc:Yp c6 duoc bang cach thay tir khod struct
bang tu khoa class (C++, Java, C#).

e Trong I&p moi thanh phan mac nhién déu la
riéng tu (private) nghia la tw bén ngoai khéng
dwoc phép truy xuat. Do do cé su an toan dir
lieu.
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Tuw khoa class thay cho struct
class Stack

{
Item *st, *top;
int size;
void init(int sz){ top = st = new
Item[size = sz];}
void cleanUp(){ delete[] st; }
bool empty() { return top <= st; }
bool full() { return top - st >= size; }
bool push(Item x);
bool pop(Item *px);

}s
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V4

LOp

e Moi c6 gang truy xuat cac thanh phan cua I&p
s& bi bdo 16i bién dich.
s.size = 100; // Bao sai
a.denominator = 0; // Bao sai
 Nghta la 16i ludn ly dwgec trinh bién dich ho tro
phat hién, gilp giam rat nhiéu bug kho tim.
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Thudc tinh truy xuat

* Tuy nhién I&p nhu trén trd thanh vé dung vi cac ham
thanh phan ciling tr& thanh riéng tu va khéng thé duorc.
Stack s;
s.init(8); // Bao sai
s.push(14); // Bao sai
Fraction a;
a.setNumerator(2); // Bao sai

a.setDenominator(14); // Bao sai
e Thudc tinh truy xuat cé thé gidi quyét van dé trén.

* Thudc tinh truy xudt cia mét thanh phan nao cuta 16p
la phan chuwong trinh c6 thé nhin thay, truy xuat thanh
ohan do.
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Thudc tinh truy xuat

Thuoc tinh private: Chi cé cac phuong thirc

ctia |1&dp dugc phép truy xuat.

Thudc tinh public: Cé thé duoc truy xuat tw

bat c* noi nao trong chuong trinh ngudn tir
sau khai bao lop.

Phan public tao nén phan giao dién cia l&p.
Nguyén tac chung: Cac thudc tinh di liéu cla
|&p cé thubce tinh private, cac phuong thirc dé
nguoi st dung dung co thuoc tinh public.


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

Thudc tinh truy xuat

* Trong C++, thudc tinh mac nhién cua lop
private, thuoc tinh cua struct la public.
* Ta cd thé thay dGi thudc tinh truy xuat bang

nhan private hoac public. Su thay déi cd tac
dung tw sau nhan.
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class Stack

{

Thudc tinh truy xuat: Vi du

Item *st, *top; Céc thanh ph‘én E)rivAate kh(?rmg
. . dwoc truy xuat tir bén ngoai
int size;

public:

s

void Init(int sz) { st = top = new
Item[size = sz]; }

void CleanUp() { if (st) delete[] st; }

bool Full()const { return (top - st »>=
size);

bool Empty() const { return (top <= st); }
bool Push(Item x);
bool Pop(Item *px);

NNL — Khoa Toan Tin DPHKHTN 71


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

class Fraction

{
int numerator, denominator;
void reduce();

public:

s

Thudc tinh truy xuat: Vi du

Cac thanh phan private
khéng dugc truy xuat
tlr bén ngoai

void print();

void input();

Fraction add(Fraction
Fraction sub(Fraction
Fraction mul(Fraction
Fraction div(Fraction
void setNumerator(int

b);
b);
b);
b);

n) { numerator = n; }
void setDenominator(int d) { denominator = d;}
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Thudc tinh truy xuat

e Cac thanh phan private khéng thé duoc truy xuat
tw bén ngoai nhung cac thao tac public thi dugc.

Stack s;

s.size = 100; // Error
s.init(8); // Ok
s.push(14); // Ok
Fraction a;

a.denominator = 0; // Error
a.setNumerator(2); // Ok

a.setDenominator(14); // Ok
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Thudc tinh truy xuat

e Pham vi truy xuat duoc st dung dung sé cho
phép ta két ludn: Nhin vao |&p thdy duwoc moi
thao tac trén 1&p.

e Nguoidung binh thuwong co thé khai thac hét
cac chirc nang cua l&dp théng qua phan giao
dién (public) cua l&p.

e Ngudidung cao cap cé thé thay doi chi tiét cai
dat, cai tién giai thuat cho cac phuwong thirc.
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Cai dat lop trong Objective C

* Cu phap cai dat I&p trong Objective C khac v&i
C++, gan giong vai Smalltalk.

e L&p trong Objective C c6 hai phan tach biét,
phan giao dién (interface) va phan cai dat
(implementation).

* Trong Objective C, thudc tinh di¥ lieu dinh
nghia trong phan cai dat mac nhién la private,
cac thao tac trong phan giao dién mac nhién Ia
public.
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Cai dat lop trong Objective C

@interface ClassName: ParentClassName
propertyDeclarations;

methodDeclarations;
@end

@implementation ClassName

{

memberDeclarations;

¥

methodDefinitions;
@end
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// Fraction.h
#import <Foundation/Foundation.h>

@interface Fraction : NSObject
+(int)gcd : (int)a and : (int)b;
-(void)setNumerator: (int)n;
-(void)setDenominator: (int)d;
-(void)set: (int)n over : (int)d;
-(void)print;

-(Fraction *)add: (Fraction *)b;
-(Fraction *)sub: (Fraction *)b;
-(Fraction *)mul: (Fraction *)b;
-(Fraction *)div: (Fraction *)b;
@end
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) L&p Phan S6
// Fraction.m P

#import "Fraction.h”

@implementation Fraction

{
int numerator, denominator;

}

+(int)gcd: (int)a and : (int)b {
if (b == 0)

return a;
return[Fraction gcd : b and : a % b];
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-(void)setNumerator: (int)n {
numerator = n;

¥

-(void)setDenominator: (int)d {
denominator = d;

¥

-(void)set: (int)n over: (int)d {
int u = [Fraction gcd : n and
numerator = n / u;
denominator = d / u;
if (denominator < 0) {

numerator = -numerator;
denominator = -denominator;
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-(int)numerator {
return numerator;

-(int)denominator {
return denominator;

-(void)print {
if (denominator)
NSLog(@"%i / %»i", numerator
else
NSLog(@"%i", numerator);
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denominator);
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L&p Phan SO

-(Fraction *)add: (Fraction *)b {
Fraction *c = [Fraction alloc];
c = [c init];

[c set: numerator * b.denominator + denominator *
b.numerator over: denominator * b.denominator];

return c;

-(Fraction *)sub: (Fraction *)b {
Fraction *c = [Fraction alloc];
c = [c init];

[c set: numerator * b.denominator - denominator *
b.numerator over: denominator * b.denominator];

return c;
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L&p Phan SO

-(Fraction *)mul: (Fraction *)b {
Fraction *c = [[Fraction alloc] init];

[c set: numerator * b.numerator over:
denominator * b.denominator];

return c;

-(Fraction *)div: (Fraction *)b {
Fraction *c = [[Fraction alloc] init];

[c set: numerator * b.denominator over:
denominator * b.numerator];

return c;

@end
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// main.m
#import <Foundation/Foundation.h>
#import "Fraction.h"

int main(int argc, const char * argv[]) {
@autoreleasepool {

Fraction *a = [Fraction alloc];

a = [a init];

[2a set: 1 over: 3];

Fraction *b = [Fraction alloc];

[b set: 5 over: 6];

Fraction *c = [a add: b];

[c print];

[[@ sub: b] print];

[[@ mul: b] print];

[[a div: b] print];

}

return 0;
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setter va getter

e Thiét ké |&p chuan thi cac thanh phan dit liéu
sé co thudc tinh truy xuat la private nén khong
thé truy xuat truc tiép.

e D& cd thé thao tac trén trén cac dit liéu ta
dung cac phuong thirc dwa vao va lay ra, goi la
setter va getter.

* Trong l&p Stack, phuong thirc dua vao la push
va phuwong thirc 1ay ra la pop.
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class Fraction
{
int numerator, denominator;
void reduce();
public:
void print();
void input();

Fraction add(Fraction b); :
Fraction sub(Fraction b); oetters va Getters
Fraction mul(Fraction b); ‘////
Fraction div(Fraction b);
(void setNumerator(int n) { numerator = n; }
void setDenominator(int d) { denominator = d; }
void set(int n, int c¢);
int getNumerator() { return numerator; }
\int getDenominator() { return denominator; }

s
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@interface Fraction

+(int)gcd

(int)a and

Setters & Getters

: NSObject

(int)b;

(-(void)setNumerator: (int)n;
-(void)setDenominator: (int)d; |«

~N

- (void)set: (int)n over : (int)d;
-(void)print;

-(Fraction *)add: (Fraction *)b;
-(Fraction *)sub: (Fraction *)b;
-(Fraction *)mul: (Fraction *)b;
-(Fraction *)div: (Fraction *)b;

@end
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@implementation Fraction Setters & Getters
//...

-(void)setNumerator: (int)n { -
numerator = n;
}

Setters

-(void)setDenominator : (int)d { <
denominator = d;
}

-(void)set: (int)n over : (int)d { <
int u = [Fraction gcd : n and : d];
numerator = n / u;
denominator = d / u;
if (denominator < 0) {

numerator = -numerator;
denominator = -denominator;
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@implementation Fraction

{
}

int numerator, denominator;

Setters & Getters

/fzvoid)setNumerator: (int)n {
numerator = n;

}

-(void)setDenominator : (int)d {
denominator = d;

\

< Setters

-(void)set: (int)n over : (int)d {
int u = [Fraction gcd : n and : d];
numerator = n / u;
denominator = d / u;
if (denominator < @) {
numerator = -numerator;
denominator = -denominator;
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Setters & Getters
// e o o o

4int)numer‘ator‘ { \

return numerator;

- Getters

-(int)denominator {
return denominator;

N /

//...

@end
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Ty dong phat sinh setters & getters trong
Objective C

e Objective C c6 co ché cho phép phat sinh cac
phuong thire setter(s) va getter(s) mot cach ty
dong.

e Ta dung tir khod @property trong phan giao
dién va tir khod @synthesize trong phan cai
dat.
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setters & getters
@interface Fraction : NSOb7ject °

[@property int numerator, denominator;w
— )

Ty dong phat
+(int)gcd: (int)a and : (int)b; Sl SEHETE

// -(void) setNumerator: (int) n;

L/ -(void) setDenominator: (int) d;]¢___'N°mmd
-(void)set: (int)n over : (int)d;
-(void)print;

-(Fraction *)add: (Fraction *)b;

-(Fraction *)sub: (Fraction *)b;

-(Fraction *)mul: (Fraction *)b;

-(Fraction *)div: (Fraction *)b;

@end
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@implementation Fraction setters & getters
@synthesize numerator Kkiehahdngtua,dda-dep S
/* Pong bo voi
{ @property

int numerator, denominator;

}

-(void) setNumerator: (int) n {
numerator = n;

}

A

-(void) setDenominator: (int) d {
denominator = d;

} < No need

-(int) numerator {
return numerator;

}

-(int) denominator {
return denominator;

y o/
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Khoi dong va don dep

Ppé do6i twong san sang & trang thai hoat ddng, ta
can bao dam:

Poi twong duoc khoi dong.

Poi twong khong bi khéi dong du.

w o=

Tai nguyén cap cho doi twong dugc giai phdng.

+

Tai nguyén nay khong bij giai phéng du.

Nguwoi st dung cd thé guén khdi ddng hodc don
dep.
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Khoi dong va don dep

* Ta cé thé khéi ddng va don dep ddi twrong mot
cach tv dong nho phuong thirc thiét 1ap va
huy bo

* Phuwong thirc thiét 1ap va huy bd duoc xay
dwng nham muc dich khac phuc 16i quén khoi
dong doi twong hoac khdi dong dw. Viéc quén
kh&i ddng ddi twong thudng gy ra nhirng 10i
rat khé tim.
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Khoi dong va don dep

* Phuong thirc thiét Igp la ham thanh phan dac
biét duogc ty dong goi dén maoi khi mot doi
tuvong thudc Iop duwoc tao ra. Nguoi ta thuwong
lgi dung dac tinh trén dé khéi dong doi twong.

* Trong C++, phwong thirc thiét [ap co tén trung
vadi tén |&p dé phan biét né védi cdc ham thanh
phan khac.

* C4 thé cd nhiéu phién ban khac nhau cla
phuong thirc thiét 1ap
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Khoi dong va don dep

Phuwong thire huy bo la ham thanh phan dac biét
duoc ty dong goi dén maoi khi mot doi twong bi
huy di. Nguwoi ta thudng loi dung dac tinh trén dé
don dep ddi twong.

Trong C++, Phwong thirc huy bo bat dau bang dau
nga (~) theo sau bdi tén I&p dé phan biét nd vai
cac ham thanh phan khac.

Chi ¢ thé cé tdi da mdt phuwong thire huy bé.

V@i PTTL & HB, ta dua viéc st dung doi tugng
thanh qui trinh 1 budc thay vi 3 budc.
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class Stack
{
Item *st, *top;
int size;
void Init(int sz){
top = st = new Item[size = sz]; }
void CleanUp(){ delete[] st; }

public: . . Ty dong khéi dong
Stack(int sz = 20) { Init(sz); } néuquén khaidsng

~Stack() { CleanUp(); }
bool Empty() { return top <= st; }

bool Full() { return top - st >= size; }
bool Push(Item x);

bool Pop(Item *px);

s
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void XuatHel6(long n)

{

static char hTab[] = "0123456789ABCDEF";

Stack s(8);

int Xx;

do {
s.Push(n % 16);
n /= 16;

} while (n);

while (s.Pop(&x))
cout << hTab[x];
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Str dung PT Thiét Lap & Huy bo

* V&iphuong thirc huy bd ta cd thé “day” trinh
bién dich:
1. Bdo 16i néu ngudi sir dung quén khai dong,
hoac

2. Khoi déng tw déng néu ngudi sir dung quén
khoi dong.

* Tacling cé thé bdo dam déi tuong khdng bi khoi
dong du.

e V&i phuong thirc huy bo, ta co co ché don dep tw
dong.
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class Stack
{
Item *st, *top;
int size;
void Init(int sz){
top = st = new Item[size = sz]; }
void CleanUp(){ delete[] st; }

public: . . Bdo sai néu quén
Stack(int sz) { Init(sz); } khéi dong

~Stack() { CleanUp(); }
bool Empty() { return top <= st; }

bool Full() { return top - st >= size; }
bool Push(Item x);

bool Pop(Item *px);

s
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