Chwong 7. Lop

Chuong nay gi6i thiéu cdu tric 16p C++ dé dinh nghia cac kiéu dit liéu méi.
Mot ki€u dir liéu méi gom hai thanh phan nhu sau:

e Dic ta cu thé cho cac doi tuong cuia kiéu.

e Tap céac thao tac dé thuc thi cac ddi tuong.

Ngoai cac thao tac da dugc chi dinh thi khong co6 thao tac nao khac co
thé diéu khién ddi twong. V& mat nay ching ta thudng ndi rang céc thao tac
mo ta kiéu, nghia 1a chiing quyét dinh cai gi co thé va cai gi khong thé xay ra
trén cac doi tuong. Cling voi cung ly do nay, cac kiéu dir liéu thich hgp nhu
thé duoc goi 13 kiéu dir liéu triru twong (abstract data type) - triru tuong boi
vi su didc ta bén trong cua dbi twong duoc an di tir cac thao tic ma khong
thudc kiéu.

Mot dinh nghia 16p gém hai phan: phan dau va phan than. Phin diu 16p
chi dinh tén 16p va cac 16p co s& (base class). (Lop co sé ¢o lién quan dén
16p dan xuét va duoc thao luan trong chuong 8). Phan than 16p dinh nghia
cac thanh vién 16p. Hai loai thanh vién duoc hd tro:

« Dir liéu thanh vién (member data) c6 ct phap cua dinh nghia bién va chi
dinh cac dai dién cho céac doi tugng cua 1op.

e Ham thanh vién (member function) c6 ci phap cta khai bdo ham va chi
dinh cac thao tac cta l6p (cling dugc goi 1a cac giao dién cua 16p).

C++ su dung thuat nglt dir li¢u thanh vién va ham thanh vién thay cho
thudc tinh va phuong thirc nén ké tir day chung ta st dung dung hai thuat ngtr
nay dé dac ta cac 16p va cac doi tugng.

Céc thanh vién 16p duogc liét ké vao mot trong ba loai quyén truy xuat
khéc nhau:

« Céc thanh vién chung (public) ¢ thé dugc truy xuit boi tat ca cac thanh
phan st dung 16p.

e Cac thanh vién riéng (private) chi c6 thé dugc truy xuit boi cac thanh
vién 16p.

e Céc thanh vién dwge bao vé (protected) chi c6 thé duoc truy xudt boi cac
thanh vién 16p va cac thanh vién cua mdt 16p dan xuat.

Kiéu dix liéu duge dinh nghia boi mdt 16p dugc str dung nhu kiéu ¢6 san.
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7.1. Lop don gian

Danh sach 7.1 trinh bay dinh nghia cua mét 16p don gian dé dai dién cho céc
diém trong khong gian hai chiéu.

Danh sach 7.1

AN kAW

1 | class Point {

int xVal, yVal;

public:

void SetPt (int, int);
void OffsetPt (int, int);

Chu giai

Hang nay chtra p,hén‘ dau cua 16p va dat tén cho 16p 13 Point. Mot dinh
nghia 16p ludén bat dau voi tir khoa class va theo sau do la tén 16p. Mot
dau { (ngoac m¢) danh dau diém bat dau cua than 16p.

Hang ndy dinh nghia hai dir liéu thanh vién xVal va yVal, ca hai thudc
kiéu int. Quyen truy xuat mic dinh cho mét thanh vién cua 16p 1a riéng
(private). Vi thé ca hai xVal va yVal 1a riéng.

Tir khéa nay chi dinh rang tir diém nay tré di cac thanh vién cta 16p 1a
chung (public).

Hai hang nay la cac ham thanh vién. Ca hai c6 hai tham s6 nguyén va
mot kiéu tra veé void.

Déu } (ngodc dong) nay danh dau két thuc phan than 16p.

Thur ty trinh bay céc dir 1iéu thanh vién va ham thanh vién cua mot 16p 1a

khong quan trong lam. Vi du 16p trén c6 thé duoc viét twong duong nhu thé

nay:

class Point {
public:
void SetPt (int, int);
void OffsetPt (int, int);
private:
int xValyVal;
|5

Dinh nghia that sy cia cadc ham thanh vién thuong khong 1a bd phan cua

16p va xuat hién mot cach tach biét. Danh sach 7.2 trinh bay dinh nghia riéng
biét cuia SetPt va OffsetPt.
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Danh sach 7.2

Chu giai
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void Point::SetPt (int x, int y)
xVal=x;
yVal=y;

void Point::OffsetPt (int x, int y)

xVal+=x;
yval+=y;

1  Dinh nghia cua mot ham thanh vién thi twong tu nhu 14 ham binh thuong.
Tén ham duoc chi rd trude véi tén 16p va mot cap dau hai chim kép.
Diéu nay xem SetPt nhu mot thanh vién ciia Point. Giao dién ham phai phu
hop v6i dinh nghia giao dién trude do bén trong 16p (nghia la, liy hai
tham sb nguyén va c6 kiéu tra vé 13 void).

3-4 Cht y 1a ham SetPt (12 thanh vién cua Point) c6 thé ty do tham khao téi dit
liéu thanh vién xVal va yVal. Cac ham khoéng la ham thanh vién khong c6
quyeén nay.

Mot khi mdt 16p dugce dinh nghia theo cach nay, tén cia n6 bao ham mat
kicu dir liéu mai cho phép chung ta dinh nghia céac bién cua kiéu d6. Vi du:

Point pt; // pt 1a mot di tuong cia 16p Point
pt.SetPt(10,20); // ptduoc dat t6i (10,20)
pt.OffsetPt(2,2); //pttrd thanh (12,22)

Cac ham thanh vién dugc st dung ky hiéu c}éy cham: pt.SetPt(10,20) goi
ham SetPt ciia doi tuong pt, nghia 1a pt 1a mot doi s6 an cua SetPt.

Bing céach tao ra cac thanh vién riéng xVal va yVal chung ta phai chic
chan rang nguodi st dung 16p khong thé di€u khién truc ti€p chiang:

ptxVal=10; // khong hgp 1€
Diéu nay sé& khong bién dich.

O giai doan nay, chung ta can phan biét rd rang giira dbi tugng va 16p.
Mot 16p biéu thi mot kiéu duy nhat. Mot ddi tugng 1a mot phan tir cia mot
kiéu cu thé (16p). Vi du,

Point pt1, pt2, pt3;

dinh nghia tat ca ba dbi tugng (ptl, pt2, va pt3) cua cung mot 16p (Point). Cac
thao tac ctua mot 16p dugc ung dung boi cac ddi tuong cua 16p d6 nhung
khong bao gio duoc ap dung trén chinh 16p do. Vi thé mot 16p 1a mot khai
niém khoéng c6 su ton tai cu thé ma chiu su phan chiéu béi cac dbi twong cua
no.
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7.2. Cac ham thanh vién ndi tuyén

Viéc dinh nghia nhitng ham thanh vién 13 noi tuyén cai thién toc d6 dang ké.
Mot ham thanh vién dugc dinh nghia 1a ndi tuyén bang cach chén tir khoa
inline trude dinh nghia cua no.

inline void Point::SetPt (int x,int y)

xVal=x;
yVal=y;

Moét cach dé hon dé dinh nghia cdc ham thanh vién 1a noi tuyén la chén
dinh nghia cua cac ham nay vao bén trong 16p.

class Point {
int xVal, yVal;
public:
void SetPt (int x,int y) {xVal=x;yVal=y; }
void OffsetPt (intx,inty)  {xVal+=x;yVal+=y; }
|5

Chu y rang bdi vi than ham dugc chén vao nén khong can dau cham phay
sau khai bdo ham. Hon nita, cac tham s6 cua ham phai dugc dat tén.

7.3. Vidu: L6p Set

Tap hop (Set) 1a mot tap cac do6i tuong khong ké thir tu va khong lap. Vi du
nay thé hién rang mét tap hop co thé duoc dinh nghia boi mot 16p nhu thé
nao. Pé don gian chung ta gidi han trén hop cac sé nguyén vai s6 lugng cac
phan tr 13 hitu han. Danh sach 7.3 trinh bay dinh nghia 16p Set.

Danh sach 7.3
1 | #include <iostream.h>
2 | constmaxCard = 100;
3 | enum Bool {false, true};
4 | class Set {
5| publi:
6 void EmptySet (void){ card=0; }
7 Bool Member (const int);
8 void AddElem (const int);
9 void RmvElem (const int);
10 void Copy (Set&);
11 Bool Equal (Set&);
12 void Intersect(Set&, Set&);
13 void  Union (Set&, Set&);
14 void Print (void);
15| private:
16 int elems[maxCard]; // cac phan tu cua tap hop
17 nt card; // so phan tu cua tap hop
18 | };
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maxCard biéu thi s6 lugng phén tir t6i da trong tap hop.

EmptySet x6a ndi dung tap hop bang cach dat s6 phan tir tap hop vé 0.
Member kiém tra mot s6 cho trude c6 thude tip hop hay khong.

AddElem thém mot phan tir méi vao tap hop. Néu phan tir da co trong tap
hop 161 thi khong lam gi ca. Nguoc lai thi thém n6 vao tap hop. Truong
hop ma tap hgp da tran thi phan tir khong dugc xen vao.

RmvElem x6a mot phan tir trong tap hop.

Copy sao chep tap hop t61 mot tap hop khac. Tham s6 cho ham nay 1a
mot tham chiéu t6i tap hop dich.

Equal ki,ém tra hai tap hop c6 bang nhau hay khoéng. Hai tap hop 1a bang
nhau néu chung chira dung chinh xac cung s6 phan tir (th ty ctia chung
la khong quan trong).

Intersect so sanh hai tap hop dé cho ra tdp hop tht ba chira cac phan tir 1a
giao cua hai tap hop. Vi du, giao cua {2,5,3} va {7,5,2} 1a {2,5}.

Union so sanh hai tap hop dé cho ra tap hop thir ba chira cac phan tir 1a
hoi cua hai tap hop. Vi dy, hop cua {2,5,3} va {7,5,2} 1a {2,5,3,7}.

Print in mot tap hop st dung ky hiéu toan hoc theo qui wdc. Vi du, mot
tap hop gdbm cac s6 5, 2, va 10 dugc in 1a {5,2,10}.

Céc phan tir ciia tap hop dugc biéu dién bang méang elems.

Sb phan tir ctia tp hop duoc biéu thi boi card. Chi ¢6 cac dau vao ban sb
dau tién trong elems dugc xem xét 1a cac phan tu hop 1€.

Vi¢c dinh nghia tach bi¢t cac ham thanh vién cia mét 16p do6i khi duoc
to1 nhu 1a sw cai dat (implementation) cia mot 16p. Sy thi cong 16p Set 1a
sau.

Bool Set::Member (const int elem)

}

for (register 1=0; 1 < card; ++i)
if (elems[i] == elem)
return true;
retum false;

void Set::AddElem (const int elem)

{

}

if (Member(elem))
return;

if (card < maxCard)
elems[card++]=elem;

else

cout <<"Set overflow\n";

void Set::RmvElem (const int elem)

for (register 1=0; 1 < card; ++i)
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if (elems[i]== elem) {
for(ji<card-1;++)  //dich cac phan tu sang trai
elems[i] =elems[i+1];

}
void Set::Copy (Set &set)

for (register 1=0; 1< card; ++i)
set.elems|i] = elems]i];
set.card = card;
H

Bool Set::Equal (Set &set)

if (card !=set.card)
return false;
for (register i =0; i < card; ++i)
if (!set Member(elems[i]))
return false;
retum true;

}
void Set::Intersect (Set &set, Set &res)

res.card=0;
for (register 1=0; 1< card; ++i)
if (set Member(elems]i]))
res.elems|res.card++] = elems][i];

H
void Set::Union (Set &set, Set &res)

set.Copy(res);
for (register 1=0; 1 < card; ++i)
res.AddElem(elems][i]);
H
void Set::Print (void)
{
Cout << n {Il;
for (inti=0; i< card-1; ++i)
cout <<elems][i] <<"";
if (card >0) // khong co dau , sau phan tu cuoi cung

cout << elems|card-1];
cout << "}\H";

Ham main sau day tao ra ba tap ddi tuong Set va thuc thi mot vai ham
thanh vién cta no.
int main (void)
Set sl,s2,s3;

s1.EmptySet(); s2.EmptySet(); s3.EmptySet();
s1.AddElem(10); s1.AddElem(20); s1.AddElem(30); s1.AddElem(40);

s2.AddElem(30); s2.AddElem(50); s2.AddElem(10); s2.AddElem(60);
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cout<<"sl="; s1.Print();
cout<<"s2="; s2.Print();

s2. RmvElem(50);
cout<<"s2 - {50} =",
s2.Print();
if (s1.Member(20))
cout<<"201sinsl\n";
sl.Intersect(s2,s3);
cout<<"sl intsec 2 ="
$3.Print();
s1.Union(s2,s3);
cout <<"s1 union s2 =
$3.Print();
if (!s1.Equal(s2))
cout<<"s1 <>g2\n'";
retum 0;

_"

Khi chay chuong trinh sé& cho két qua nhu sau:

s1={10,20,30,40}
s2={30,50,10,60}

s2 - {50} = {30,10,60}
20isinsl

sl intsec s2 = {10,30}

s1 union s2 = {30,10,60,20,40}
sl<>s2

7.4. Ham xay dung (Constructor)

Hoan toan c6 thé dinh nghia va khoi tao cac dbi tuong clia mot 16p & cing
mot thoi diém. Piéu nay duoc hd tro boi cac ham dic biét goi 13 ham xay

dung (constructor). Mot ham xay dung ludn c6 cung tén voi tén 16p cua no.
N6 khong bao gio c6 mot kiéu tra vé rd rang. Vi du,

class Point {
int xVal, yVal;
public:
Point (int x,int y) {xVal =x; yVal=y;} / constructor
void OffsetPt (int,int);
|8

la mdt dinh nghia c6 thé cua 16p Point, trong do SetPt da duoc thay thé boi mot

ham xay dung dugc dinh nghia ngi tuyén.

Bay gi¢ ching ta c6 thé dinh nghia cac ddi twong kiéu Point va khdi tao
chung mét lugt. Piéu nay qua that la ép budc d6i v6i nhitng 16p chira cac ham
xay dung doi hoi cac doi sb:

Point pt1 =Point(10,20);
Point pt2; // trai luét

Hang tha nhét c6 thé duoc dic ta trong mot hinh thirc ngén gon.

Point pt1(10,20);
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Mot 16p 6 thé c6 nhiéu hon mot ham xay dyng. Tuy nhién, dé tranh mo
ho thi moi ham xay dung phai c6 mdt dau hiéu duy nhat. Vi duy,

class Point {
int xVal,yVal
public:
Point (int x, int y) {xVal=x; yVal=y; }
Point (float, float); // cac toa do cuc
Point (void) {xVal=yVal=0;} //goc
void OffsetPt (int, int);

Point::Point (float len, float angle) // cac toa do cuc

xVal = (int) (len * cos(angle));
yVal = (int) (len * sin(angle));

c6 ba ham xay dung khac nhau. Mot dbi tuong c6 kiéu Point c6 thé duoc dinh
nghia sir dung bat ky ham nao trong cac ham nay:

Point pt1(10,20); // toa do Bé-cat-to
Point pt2(60.3,3.14); //toadd cuc
Point pt3; 1/ gbc

Lép Set c6 thé dugc cai tién bang cach str dung mot ham xay dung thay
vi EmptySet:

Set (void) {card=0; }

Diéu nay tao thuan loi cho cac lép trinh vién khong can phai nhé goi EmptySet
nira. Ham xay dung dam bao rang moi tap hop 1a réng vao lic ban dau.

Lép Set co thé dugc cai tién hon nita bfmg cach cho phép ngudi dung
diéu khién kich thude toi da cua tap hop. Dé lam dleu nay ching ta dinh
nghia elems nhu mdt con tro sb ~nguyén hon la mang sd nguyén. Ham xay
dung sau d6 c6 thé dugc cung cap mot ddi sb dic ta kich thudc tdi da mong
mudn.

Nghia 1a maxCard s& khong con 1a hing dugc dung cho tit ca cac ddi
tuong Set nita ma chinh né tr¢ thanh madt thanh vién dir licu:

class Set {
public:
Set (const int size);

/...
private:

int *elems; // cac phan tu tap hop

nt maxCard; // so phan tu toi da

nt card; // so phan tu

|5
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Ham xay dung dé dang cdp phat mot mang dong véi kich thudec mong
muon va khaéi tao gia tri phu hop cho maxCard va card:

Set::Set (const int size)

elems =new int[size];
maxCard = size;
card=0;
§

Bay gid c6 thé dinh nghia cac tap hop c6 céac kich thudc t6i da khac nhau:
Set ages(10), heights(20), primes(100);

Chung ta can luu y rang mot ham xay dung cia d6i twong duoc tng dung
khi d6i tugng duogc tao ra. Diéu nay phu thudc vao pham vi ctia déi tuong. Vi
du, mot dbi tugng toan cuc duoc tao ra ngay khi su thyuc thi chuong trinh bat
dau; mot dbi tuong tu dong dugc tao ra khi pham vi cua né dugce dang ky; va
mot ddi tuong dong duge tao ra khi toan tir new duoc ap dung tdi nd.

7.5. Ham huy (Destructor)

Nhu 12 mot ham xay dung duge dung dé khoi tao mot ddi twong khi né duge
tao ra, mot ham huy duogc dung dé don dep mot ddi tuong ngay trudc khi nd
dugc thu hoi. Ham hiy luén ludn c6 cing tén véi chinh tén 10p ciia nd nhung
duoc di dau véi ky tu ~. Khong gidng cic ham xay dung, mdi 16p chi ¢
nhiéu nhit mot ham hiy. Ham huy khong nhan bt ky d6i s6 nao va khong co
mot kiéu tra vé rd rang.

Thong thudng cac ham huy thudng hitu ich va can thiét cho cac 16p chira
dit liéu thanh vién con tré. Céc dit liéu thanh vién con trd tré t&i cac khdi bo
nhé duogc cip phat tir 16p. Trong cac truong hop nhu thé thi viéc giai phong
bd nh¢ da duge cap phat cho cac con tro thanh vién la cuc ky quan trong
trude khi ddi trong dugc thu hdi. Ham hiy ¢ thé lam cong viée nhu thé.

Vi du, phién ban sira lai cua 16p Set st dung mot mang duoc cp phat
dong cho cac thanh vién elems. Vung nh¢ nay nén dugc gidi phong bdi mot

ham huy:
class Set {
public:
Set  (const int size);
~Set (void) {delete elems;} // destructor
/...
private:
int *elems; // cac phan tu tap hop
int maxCard; // so phan tu toi da
int card; // so phan tu cua tap hop
|5

Bay gio hdy xem xét cai gi xay ra khi mot Set dugc dinh nghia va su
dung trong ham:
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void Foo (void)

Set s(10);
/...
}

Khi ham Foo duogc goi, ham xay dung cho s duogc triéu tap, cép phat luu
trit cho s.elems va khoi tao cac thanh vién dix liéu ctia no. Ké tiép, phén con lai
ctia than ham Foo duoc thyc thi. Cudi ciing, trude khi Foo tra vé, ham huy cho
cho s duogc tri¢u tap, x6a di vung luu trir bi chiém boi selems. Ké tir day cho
dén khi cap phat luu trit dwoc ké dén thi s img xtr gidng nhu 13 bién tu dong
ctia mot kiéu c6 san duoc tao ra khi pham vi cua n6 dugc biét dén va dugc
huay di khi pham vi cua né dugc roi khai.

Noi chung, ham xdy dung cua d6i twong dugc ap dung trudc khi d6i
tugng dugc thu hoi. Piéu nay phu thudc vao pham vi cua dbi tuong. Vi du,
mot d6i tuong toan cuc dugce thu hoi khi sy thyc hién ciia chwong trinh hoan
tat; mot dbi tuong tu dong duoc thu hi khi toan tir delete dugc ap dung toi no.

7.6. Ban (Friend)

Poi khi chung ta cin cip quyén truy xuit cho mot ham téi cac thanh vién
khong 1a céc thanh vién chung ciia mot 16p. Mot truy xuat nhu thé dugc thuc
hién bang cach khai bdo ham nhu 1a ban cua 16p. Co hai 1y do c6 thé can dén
truy xuat nay la:

e (6 thé 1a cach dinh nghia ham chinh xac.

e C6 thé 1a can thiét néu nhu ham cai dat khong hiéu qua.

Céc vi du cta truong hop dau s& dugc cung cip trong chuong 8 khi chung ta
thdo ludn vé tai dinh nghia cac toan tir xuat/nhap. Mot vi du cda truong hop
thir hai duoc thao luan bén dudi.

Gia sur rang chiing ta dinh nghia hai bién thé ctia 16p Set, mot cho tap cac
s0 nguyén va mdt cho tap céc so thuc:

class IntSet {
public:
/...
private:
int elems[maxCard];
int card;

X

class RealSet {
public:
/...
private:
float elems[maxCard];
mt card;

X
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Chung ta muén dinh nghia mot ham SetToReal dé chuyen tap hop sb nguyén
thanh tap hop sd thuc.Chung ta c6 thé 1am diéu nay bang cach dé cho ham
SetToReal 1a mot thanh vién cua IntSet:

void IntSet::SetToReal (RealSet &set)

set EmptySet();
for (register 1 =0; 1< card; ++)
set. AddElem((float) elems][i]);
H

Dau cho cong viéc ndy c6 thé thyc hién dugc nhung ton phi cua viéc goi ham
AddElem cho moi thanh vién cua tap hop co thé 1a khong thé chap nhan. Cong
viéc cai dit co thé dugc cai thién néu ching ta gianh dugc truy Xudt to1 cac
dir liéu riéng ciia ca hai IntSet va RealSet. Didu nay c6 thé duoc giai quyét bang
cach khai bao ham SetToReal nhu 1a ban cia 16p RealSet.

class RealSet {
/..
friend void IntSet::SetToReal (RealSet&);
5
void IntSet::SetToReal (RealSet &set)
{
set.card = card;
for (register 1 =0; i < card; ++i)
set.elemsli] = (float) elems][i];
§

Truong hop dé cho tat ca cac ham thanh vién cua 16p A nhu 13 ban cua
mdt 16p B khac co6 thé dugc dien giai trong mot hinh thirc ngan gon nhu sau:

class A;
class B {
/... )
friend class A; // hinh thirc ngan gon
|5

Céch khac cua viéc cai dat ham SetToReal 1a dinh nghia n6 nhu 1a mot
ham toan cuc ma la ban cua cé hai 16p:

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

5

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

|5
void SetToReal (IntSet &iSet, RealSet &rSet)

1Set.card =1Set.card;
for (inti=0; i <iSet.card; ++i)
rSet.elems][i] = (float) iSet.clems|i];
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Mic du khai bao ban xuat hién bén trong mét 16p nhung diéu d6 khong
lam cho ham la mét thanh vién cua 16p d6. Thong thuong, vi tri cua khai bao
ban trong mot 16p la khong quan trong: du cho no6 xuat hién trong phan
chung, riéng, hay duoc bao vé thi déu c6 cung nghia.

7.7. Doi s6 mic dinh

Nhu 14 cac ham toan cuc, mgt ham thanh vién cua mét 16p cé thé co cac dbi
s6 mic dinh. Ung dung luat tuong tu, tat ca cac ddi s6 mic dinh 1a cac ddi sb
& phan dudi (bén tay phai), va dbi s co thé 1a mot biéu thirc gdbm nhiéu dbi
tugng duoc dinh nghia bén trong pham vi ma 16p xuat hién.

Vi dy, mot ham xdy dung cho 16p Point c¢6 thé st dung cac d6i s6 mic
dinh dé cung cap nhicéu céach thirc khac nhau cho viéc dinh nghia mdt doi

tuong Point :
class Point {
int xVal yVal;
public:
Point (intx =0, int y =0);
/...
I8
V61 ham xay dung da c6 nay thi cac dinh nghia sau la hoan toan hop I¢:
Point pl; //nhur 1a: p1(0, 0)
Point p2(10); //mhu 1a: p2(10, 0)

Point p3(10, 20);

Viéc st dung cau tha cac doi s6 mac dinh c6 thé dan dén sy téi nghia
khong mong muodn. Vi dy, véi lop da cho

class Point {
int xVal yVal;
public:

Point (intx =0, int y =0);
Point (floatx=0, floaty=0);  //toadd cuc
/...
5

thi dinh nghia sau dugc xem nhu 13 t6i nghia bai vi n6 so khép véi ca hai
ham xdy dung:

Point p; // tbi nghiia hay mo hd
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7.8. Doi so thanh vién an

Khi mot ham thanh vién cta 16p duoc goi nd nhan mot dbi s6 an biéu thi d6i
tugng cu thé cia 16p ma ham duogc triéu goi. Vi dy, trong

Point pt(10,20);
ptOffsetPt(2,2);

pt1a mat ddi sb 4n cho OffsetPt. Bén trong than cia ham thanh vién tdn tai mot
con trd this tham khao t6i dbi s6 an nay. This biéu thi mot con tro t&i dbi
tuong ma thanh vién dugc triéu goi. St dung this ham OffsetPt c6 thé duoc
viét nhu sau:

Point::OffsetPt (int x, int y)

this>xVal +=x; //tuong duong voi: xVal +=x;
this->yVal +=y; / trong duong véi: yVal +=vy;
H

Viéc st dung this trong truong hop nay la du thtra. Tuy nhién c6 nhiing
truong hop lap trinh trong d6 sir dung con tro this 1a can thiét. Chiing ta s&
thdy cac vi du ctia nhitng trudng hop nhu thé trong chuong 7 khi thao luan vé
tai dinh nghia cac toén ti.

Con tr6 this co thé dugc st dung dé tham khao dén cac ham thanh vién
chinh xac nhu 14 n6 duoc str dung cho céac dir lidu thanh vién. Tuy nhién can
chu ¥ 1a con tro this dugc dinh nghia cho viéc st dung bén trong cdc ham
thanh vién cta chi mot 16p. Cu thé hon 1a nd khong dinh nghia cho cac ham
toan cuc (bao ham ca cac ham ban toan cuc).

7.9. Toan tur pham vi

Khi goi mot ham thanh vién chiing ta thuong sir dung mot ¢t phap viét tat. Vi
du:
ptOffsetPt(2,2); //hinh thire viét tit
Diéu nay tuong duong vai hinh thirc viét day du:
ptPoint:OffsetPt(2,2);  //hinh thirc day du
Hinh thie day da sir dung toan tr pham vi nhi hang :: dé chi dinh rang ham

OffsetPt 1a mot thanh vién cta 16p Point.

Trong mot vai tinh hudng, sir dung toan tir pham vi 1a can thiét. Vi du,
truong hop ma tén cta thanh vién 16p bi che dau boi bién cuc bo (vi dy, tham
s0 ham thanh vién) co6 thé dugc vuot qua bang cach sir dung toan tir pham vi:

class Point {
public:
Point (int x, int y) { Point::x =x; Point::y =y; }
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/...
private:
ntx,y;

O day x va y trong ham xay dung (pham vi bén trong) che di x va y trong 16p
(pham vi bén ngoai). x va y trong 16p dugc tham khao rd rang l1a Point:x va
Point::y.

7.10.Danh sach khéi tao thanh vién

C6 hai cach khoi tao cac thanh vién dir li¢u ctia mot 16p. Tiép can dau tién
lién quan dén viéc khdi tao cac thanh vién dir li¢u thong qua st dung céac
phép gan trong than cia ham xay dung. Vi du:

class Image {
public:
Image  (constintw, constinth);
private:
nt  width;
int height;
/...
I8

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

width=w;

height =h;
/..
§

Tiép can tht hai sir dung mot danh sich khéi tao thanh vién (member
initialization list) trong dinh nghia ham xay dung. Vi du:

class Image {
public:
Image  (constint w, const int h);
private:
int  width;
int  height;
/..
18

Image::Image (const int w, const int h) : width(w), height(h)
{

..
}

Tac dong cua khai bdo nay la width dugc khdéi tao té1 w va height duge khéi
tao téi h. Chi khac nhau gitra ti€ép can nay va ti€p can trudc do6 la ¢ day cac
thanh vién dugc khoi tao trudc khi than cua ham xay dung dugce thuc hién.

Danh sach khéi tao thanh vién ¢ thé duge s dung dé khoi tao bt ky
thanh vién dir liéu nao cua mot 16p. N6 luon duoc dat gitra phan dau va phan
than ctia ham xay dung. Mgt dau hai cham (:) dugc st dung dé phan biét no

Chuong 7: Ldp 105



v6i phan dau. N6 gdbm mét danh sach cac thanh vién dit liéu dugc phan biét
bang dau phay (,) ma gia tri khéi tao cua chung xuat hi¢n bén trong mdt cap
dau ngodc don.

7.11.Thanh vién hang
Mot thanh vién dit liéu cua 16p co thé duoc dinh nghia nhu hang. Vi du:
class Image {

constint width;
constint height;
/...

X

Tuy nhién, cac hing thanh vién dir liéu khong thé duoc khoi tao bang cach st
dung cung cu phép nhu la do6i véi cac hang khéc:

class Image {
constint  width=256; //khoi tao tréi ludt
constint height=168; //khdi tao trai luét
/..
|8

Cach chinh xac dé khai tao mot hfing thanh vién dir li€u 1a thong qua mat
danh sach khéi tao thanh vién:

class Image {
public:
Image  (constint w, const int h);

private:

constint width;

constint height;

/...

53

Image::Image (const int w, const int h) : width(w), height(h)
{

/..
;

Nhu 12 mot diéu duoc mong doi, khong c6 ham thanh vién nao dugc cho
phép gan téi mot thanh vién dir liéu hang.

Mot thanh vién dit liéu hang khong thich hop cho viéc dinh nghia kich
thudce cua mot thanh vién dir liéu mang. Vi dy, trong

class Set {
public:
Set(void) : maxCard(10) {card=0; }
/...
private:
const maxCard;
nt elems[maxCard]; // Khong ding luit
mt card;
I8
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mang elems s€ bi bat bé boi trinh bién dich. Ly do 1a maxCard khong duoc
rang budc t¢i mot gia tri trong thoi gian bién dich ma dugc rang budc khi
chuong trinh chay va ham xay dung duogc triéu goi.

Céc ham thanh vién ciing c6 thé dugc dinh nghia nhu 1a hang. Diéu nay
duoc su dung dé dac ta cac ham thanh vién nao cia 16p c6 thé duoc tri€u goi
cho mot doi tuong hang. Vi dy,

class Set {
public:
Set(void){ card=0; }
Bool Member(constint) const;
void  AddElem(const int);
/...
|5

Bool Set::Member (const int elem) const
{

}

dinh nghia ham Member nhu 14 mot ham thanh vién hang. Dé thyc hién diéu
do khoa const dugc cheén sau phan dau cua ham ¢ ca hai bén trong 16p va trong
dinh nghia ham.

..

Mot dbi twong hang chi c¢6 thé dugc stra d6i boi cac ham thanh vién hang
cua 16p:

const Set s;
S. AddElern(l 0); / tréi lut: AddElem khong I3 thanh vién hing
s.Member(10); //ok

Luat cho phép mot ham thanh vién hang dugc cho phép tridu goi cac ddi
tugng hing, nhung néu nd ¢ gang stra d6i bat ky cac thanh vién dit liéu nao
cua lop l1a khong dung luat.

Ham xay dyng va ham huy khong bao gio can dugc dinh nghia nhu cac
thanh vién hang vi ching c6 quyén thao tac trén cic dbi tuong hang. Chung
cling khong bi tac dong bdi ludt trén va cod thé gan t61 mot thanh vién dir liéu
ctia mot ddi twong hang trir phi thanh vién dit liéu chinh nd 1a mot hang.

7.12. Thanh vién tinh

Thanh vién dit liéu cua mot 16p o6 thé dinh nghia 13 tinh (static). Diéu nay
dam bdo rang s€ c6 chinh xdc mdt ban sao chép cua thanh vién dugc chia sé
boi tat ca cac doi tuong cua 16p. Vi dy, xem xét 16p Window trén mot trinh

bay ban do:
class Window {
static Window  *first// danh séch lién két tit ca Window
Window *next;  // con tro toi window ké tiép
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%

O day, khong quan tim dén bao nhiéu dbi tuwong kiéu Window duoc dinh
nghia, s€ chi la mot thé hién cua first. Giéng nhu céc bién tinh khac, mot thanh
vién dir liéu tinh mac dinh duoc khoi tao 14 0. N6 co thé duge khoi tao tdi
mdt gia tri tiy ¥ trong cting pham vi ma dinh nghia ham thanh vién xut hién:

Window *Window::first = &myWindow;

Céac ham thanh vién ciing c6 thé dwoc dinh nghia 13 tinh. V& mic ngit
nghia, mot ham thanh vién tinh giéng nhu 1a mdt ham toan cuc ma la ban cua
mdt 16p nhung khong thé truy xuét bén ngoai 16p. N6 khong nhan mot dbi sd
an va vi thé khong thé tham khéo t&i con tro this. Cac ham thanh vién tinh 13
can thiét dé dinh nghia cac thu tuc goi lai (call-back routines) ma cic danh
sach tham sd cta né dugce dinh trude va ngoai pham vi diéu khién cua lap
trinh vién.

Vi dq, 16p Window c6 thé su dung mot ham goi lai dé son cac vung 10 ra
cua cua so:
class Window {
/...
static void PaintProc (Event *event);  // goi lai
5

Bdi vi cac ham tinh dugc chia sé¢ va khong nhd vao con tro this nén
chung duoc tham khao t6t nhat nhd vao st dung ct phap class::member. Vi
du, first va PaintProc s& dugc tham khao nhu Window::first va Window::PaintProc.
Cac thanh vién tinh chung c6 thé dugc tham khao t6i thong qua sir dung ct
phép nay badi cac ham khong 1a thanh vién (vi dy, cac ham toan cuc).

7.13.Thanh vién tham chiéu
Thanh vién dit lidu cua 16p c6 thé duoc dinh nghia nhur 14 tham chiéu. Vi du:

class Image {
nt  width;
int  height;
int  &widthRef;
/...
I8

Tuong tu cac hiang thanh vién dir liéu, mot tham chiéu thanh vién dir liéu
khong thé dugc khoi tao bang cach st dung cung cu phdp nhu doéi véi cac
tham chiéu khac:

class Image {
int  width;
int  height;
nt  &widthRef=width; // trai luét
/...
18
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Céach chinh xac dé khoi tao mot tham chiéu thanh vién dir liu la thong qua
mot danh sach khaoi tao thanh vién:

class Image {
public:
Image(const int w, const int h);
private:
int  width;
int height;
int  &widthRef;
/...
|5

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

/..
h

Diéu nay lam cho widthRef tré thanh mot tham chiéu cho thanh vién width,

7.14.Thanh vién 13 d6i twong clia mét 16p

Thanh vién dit liéu cua mdt 16p co thé 1a kiéu ngudi dung dinh nghia, c6
nghia la mot doi twgng cua mot 16p khac. Vi dy, 16p Rectangle c6 thé duoc
dinh nghia bang cach st dung hai thanh vién dir liéu Point dai dién cho goc
trén bén trai va goc dudi bén phai ctia hinh chir nhat:
class Rectangle {
public:
Rectangle (int left, int top, int right, int bottom);
/...
private:
Point topLeft;
Point botRight;
53

Ham x4y dung cho 10p Rectangle ciing c¢6 thé khoi tao hai thanh vién dbi
tugng cua 16p. Gia sir rang 16p Point c6 mot ham xay dung thi diéu nay duogc
thuc hién bang cach thém topLeft va botRight vao danh sach khéi tao thanh
vién cua ham xay dung cho 16p Rectangle:

Rectangle::Rectangle (int left, int top, int right, int bottom)
: topLefi(left top), botRight(right,bottom)

{
}
Néu ham xay dung cua lop Point khong c6 tham s6 hodc néu né co cac dbi sd

mac dinh cho tat ca tham s cta né thi danh sach khéi tao thanh vién & trén
¢6 thé dugc bo qua.

Thir tu khoi tao thi ludn 1a nhu sau. Trude hét ham xay dung cho topLeft
duogc triéu goi va theo sau 1a ham xay dung cho botRight, va cudi cung la ham
xay dung cho chinh 16p Rectangle. Ham huy doi tugng luon theo hudng nguoc
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lai. Trudc tién 1a ham xay dung cho 16p Rectangle (néu c6) dugc triéu goi, theo
sau 1a ham hay cho botRight, va cudi cung 1a cho topLeft. Ly do ma topLeft
dugc khoi tao trude botRight khong phai vi né xudt hién trudc trong danh khoi
tao thanh vién ma vi nd xuét hién trudc botRight trong chinh 16p d6. Vi thé,
dinh nghia ham xdy dung nhu sau s& khong thay d6i thir ty khoi tao (hodc
ham huy):

Rectangle::Rectangle (int left, int top, int right, int bottom)
- botRight(rightbottom), topLeft(left top)

7.15.Méng cac do6i twong

Mang céc kiéu nguoi dung dinh nghia duoc dinh nghia va sir dung nhiéu theo
cung phuong thirc nhu mang cac kiéu x@y dung san. Vi dy, hinh ngii giac c6
thé dugc dinh nghia nhu mang ctia 5 diém:

Point pentagon[5];

Pinh nghia nay gia st rang 16p Point c6 mot ham xdy dung khong dbi sb
(nghia 1a mét ham xay dung c6 thé duogc triéu goi khong can doi so). Ham
xay dung dugc ap dung tdi moi phan tir cia mang.

Mang ciing c¢6 thé dugc khai tao bang cach sir dung bo khoi tao mang
thong thuong. Mbi ‘muyc trong danh sach khéi tao co thé triéu goi ham xay
dung v6i cac dbi s6 mong mudn. Khi bd khéi tao ¢ it myc hon kich thudce
mang, cac phan tr con lai dugc khoi tao boi ham xay dung khong d6i sb. Vi
du,

Point pentagon[5] = {
Point(10,20), Point(10,30), Point(20,30), Point(30,20)
|8

khéi tao bon phan tir cia mang pentagon toi cac diém cu thé, va phan tir sau
cung duoc khai tao toi (0,0).

Khi ham xay dung c6 thé duoc tri¢u goi voi mdt doi so don, nod vira du dé
dac ta doi so. Vi du,

Set sets[4]= {10, 20,20, 30};
1a mot phién ban ngdn gon cua:
Set sets[4] = {Set(10), Set(20), Set(20), Set(30)};

Mang cac ddi tugng ciing c6 thé duoc tao ra dong bang cach sir dung
toan tir new:

Point *petagon =new Point[5];
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Sau cung, khi mang duoc x6a bang cach st dung toan tir delete thi mot cip
dau ngodc vuong ([])nén duogc chen vao:

delete [] pentagon; // thu hdi tat ca cac phan tr ctia mang

Néu khong sir dung cap [] dugc chen vao thi toan tir delete s& khong co cach
nao biét rang pentagon biéu thi mot mang cac diém chir khong phai 1a mot
mang don. Ham hay (néu c6) dugc Gmg dung t6i cac phan tir cia mang theo
thtr tu nguoc lai trude khi mang dugce x6a. Viéc loai bo cdp [] s€ lam cho ham
huy duogc ap dung chi t6i phan tir dau tién clia mang.

delete pentagon; // thu hodi chi phan tir dAu tién!

Vi cac d6i trong ctia mang dong khong thé duoc khai tao rd rang ¢ thoi
diém tao ra, 16p phai c6 mot ham xdy dung khong ddi sb dé diéu khién viéc
khoi tao khong tuong minh. Khi viéc khoi tao khong tuong minh nay khong
du thong tin thi sau d6 1ap trinh vién c6 thé khai tao lai cu thé cho timg phan
to cila mang:

pentagon[0].Point(10, 20);

pentagon[1].Point(10, 30);
/...

Ming cac d6i tugng dong duge sir dung trong céc tinh huéng ma ching
ta khong the biét trudce kich thudce cia mang. Vi du, mot 16p da giac tong quat
khong c6 cach nao biét dugc mot hinh da giac c6é chinh xéc bao nhiéu dinh:

class Polygon {
public:
/..
private:
Point *vertices; // cac dinh
int nVertices; //$0 cac dinh
|5

7.16.Pham vi lop

Mot 16p mo dau pham vi 16p rat gidng voi cach mot ham (hay khéi) mo dau
mot pham vi cuc bd. Tat ca cac thanh vién cua 16p phu thudc vao pham vi 16p
va an di céc thuc thé voi céc tén giong hét trong pham vi.Vi du, trong

int fork (void); // fork hé théng

class Process {
int fork (void);
/...

5

ham thanh vién fork an di ham hé thong toan cuc fork. Ham thanh vién c6 thé
tham khdo t61 ham hé thong toan cuc bang cach st dung toan tir pham vi don
hang:

int Process::fork (void)
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int pid = ::fork(); //sir dung ham fork hé thong toan cuc
/...
H

Lép chinh n6 c6 thé duoc dinh nghia ¢ bat ky mot trong ba pham vi co
thé:

« O pham vi toan cyc. Diéu nay dan t6i mot 16p toan cuc boi vi no co thé
dugc tham khao t6i boi tit ca pham vi khac. Pai da s6 cac 16p C++ (ké ca
tat ca cac vi du dugce trinh bay dén thoi diém nay) duogc dinh nghia &
pham vi toan cuc.

« O pham vi 16p cta 16p khac. Piéu nay dan téi mot 16p 10ng nhau trong
do6 16p duoc chira dung bdi 16p khac.

« O pham vi cuc by ciia mot khdi hay mot ham. Piéu nay dan dén mot lép
cuc bo trong do 16p dugc chira dung hoan toan bdi mot khéi hoac mot
ham.

L6p 10ng nhau 1a hitu dung khi mot 16p duoc sir dung chi boi mot 16p
khac. Vi dy,

class Rectangle { // mét 16p 16ng nhau
public:
Rectangle (int, int, int, int);
/.
private:
class Point {
public:
Point (int, int);
private:
ntx,y;
Point topLeft, botRight;
dinh nghia 16p Point 16ng bén trong 16p Rectangle. Cac ham thanh vién cua 16p
Point c6 thé dugc dinh nghia hodc ndi tuyén (inline) & bén trong 16p Point hoac
0 pham vi toan cuc. Pham vi toan cuc s€ doi hoi thém cac tén ctia ham thanh
vién bang cach dat trude ching véi Rectangle::

Rectangle::Point::Point (int X, int y)
{

}

Mot 16p 16ng nhau van con ¢ thé duoc truy xuit bén ngoai 16p bao boc
cua no bang cach chi dinh day du tén 16p. Vi du sau la hop 1¢ ¢ bat ky pham
vi nao (gia str rang Point dugc tao ra chung (public) ¢ bén trong Rectangle):

/...

Rectangle::Point pt(1,1);

L6p cuc bd hitu dung khi mot 16p duge sir dung chi bg“)fi mot ham — ham
toan cuc hay ham thanh vién — hoac tham chi chi 1a mot khoi. Vi du,
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void Render (Image &image)

class ColorTable {
public:
ColorTable (void) {/*..%}
AddEntry (intr,intg, intb) {/*..* }
/...
IS
ColorTable colors;

/..
;

dinh nghia ColorTable nhu 1a mot 16p cuc b tdi1 Render.

Khong giéng nhu cac 16p 10ng nhau, mot 16p cuc bo khong thé truy xudt
bén ngoai pham vi n6 dugc dinh nghia. Vi thé hang sau la khong hop 1€ ¢
pham vi toan cuc:

ColorTable ct; // khong dwgc dinh nghia!

Mot 16p cuc b phai duoc dinh nghia diy dii bén trong pham vi ma né
xuat hién. Vi thé, tat ca cac ham thanh vién cua né can dugc dinh nghia noi
tuyén & bén trong 16p. Piéu nay ngu ¥ rang mot pham vi cuc bd khong phu
hop cho dinh nghia bat cir cai gi ngoai trir cac 16p that 1a don gian.

7.17.Cau tric va hop

CAu tric (structure) la tat ca cac thanh vién cua nd duoc dinh nghia mac dinh
1a chung (public). (Nhé ring tit ca cac thanh vién ciia 16p duoc dinh nghia
mic dinh 13 riéng (private)). Cac ciu trac duoc dinh nghia bang cach sir dung
cung ct phap nhu céac 16p ngoai trir tir khoa struct dugce st dung thay vi class.
Vi du,

struct Point {
Point(int, int);
void OffsetPt(int, int);
int X,y;
|5

duong duong voi:

class Point {
public:
Point(int, int);
void OffsetPt(int, int);
nt x,y;

Céu trac struct duoc bit ngudn tir ngdn ngit C, n6 chi co thé chira dung
cac thanh vién dir liéu. N6 da duogc gitr lai cho kha nang twong thich vé sau.
Trong C, mot cau triac co6 theé c6 mdt bo khoi tao vdi cu phdp tuong ty nhu 1a
cu phap ctia mét mang. C++ cho phép cac bd khdi tao nhu thé danh cho cac
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cau truc va cac 16p ma tat ca cac thanh vién dir liéu cta ching la chung

(public):
class Employee {
public:
char *name;
nt age;
double  salary;

|8
Employee emp = {"Jack", 24, 38952.25};

B6 khoi tao gdm céc gia tri duge gan cho cac thanh vién dir liéu cua cdu tric
(hoac 16p) theo thur tuy chung xuét hién. Cac kiéu khoi tao nay ph'?ln 16n duogc
thay thé bang cac ham xdy dung. Va lai, n6 khong thé duoc str dung véi 16p
ma c6 ham xay dung.

Hop (union) 1a mdt 16p ma tat ca cac thanh vién dit liéu cua n6 dugc anh
xa t6i cung dia chi & bén trong d6i tugng cta nd (hon 1a lién tiép nhu trong
truong hop cua 16p). Vi thé kich thudc ddi twong ciia mot hop 1a kich thude
thanh vién dit li¢u 16n nhat cta né.

Hop duoc sir dung chii yéu cho cac tinh hubng ma mot dbi tuong co thé
chiém lay cac gia trj ctia cac kiéu khac nhung chi mot gia tri & mot thoi diém.
Vi du, xem xét mét trinh thong dich cho mét ngén ngir 18p trinh don gian
dugc goi 1a P hd tro cho mot sé kiéu dit liéu nhu 1a: sd nguyén, sd thuc,
chudi, va danh sach. Mot gia tri trong ngdn ngir lap trinh nay c6 thé duoc

dinh nghia kiéu:
union Value {
long integer;
double  real;
char *stnng,
Pairr  list;
/...
I
trong d6 Pair chinh n6 1a mot kiéu nguoi dung dinh nghia cho viéc tao ra céc
danh sach:
class Pair {
Value *head,
Value *fail;
/...
I

Gia str rang kiéu long 1a 4 byte, kiéu double 1a 8 byte, va con tro 1a 4 byte, déi
tuong thudc ki€u Value c6 thé chinh xac 8 byte, nghia la cung kich thudce voi
ki€u double hay doi tuong ki¢u Pair (bang véi hai con trd).

Mot ddi twong trong ngdn ngit P ¢6 thé duoc biéu dién boi 16p,
class Object {

private:
enum ObjType {intObj, realObj, strObyj, listObj };
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ObjType type; // kiéu doi tuong
Value val; // gid tr ctia d6i tugng
/..

55

trong do6 type cung cap cach thirc ghi nhan kiéu cua gia tri ma d6i tuong giir
hién tai. Vi duy, khi type dugc dat toi strObj, valstring dugc st dung dé tham
khao toi gia tri cua no.

Boi vi chi ¢6 mot cach duy nhit ma cac thanh vién dir liéu duoc anh xa
t61 bo nhé nén mot hop khong thé c6 thanh vién dir liu tinh hay thanh vién
dir liéu ma yéu cau mot ham xay dung.

Gidng nhu cau tric, tit ca cac thanh vién cua hop duoc dinh nghia mac
dinh 13 chung (public). Cac tir khoa private, public, va protected c6 thé dugc st
dung bén trong struct hodc union chinh xac theo cung cach ma ching dugc st
dung bén trong mot 16p dé dinh nghia cac thanh vién riéng, chung, va duoc
bao vé.

7.18.Cac truwong bit

Hinh 7.1

P6i khi chiing ta mudn diéu khién truc tiép mot ddi twong & murc bit sao cho
nhiéu hang muc dir li€u riéng c6 thé dugc dong goéi thanh mdt dong bit ma
khong con lo lang vé cac bién cuia tir hay byte.

Vi du trong truyén dit liéu, dit liéu duoc truyén theo timg don vi roi rac
goi 1a cac goi tin (packets). Ngoai phan dit liéu can truyén thi mdi gbi tin con
chira dyng mot phan header gom cac thong tin vé mang hd trg cho vige quan
ly va truyén céac g0l tin qua mang. Pé lam giam thiéu chi phi truyén nhan
ching ta mong mudn giam thiéu khong gian chiém boi phan header. Hinh 7.1
minh hoa cic trudng cia header dugc dong goi thanh cac bit gin ké dé dat
duoc muc dich nay.

Cac trudng header ciia mot goéi.
acknowledge sequenceNo
/)

type channel moreData

Céc truong nay co thé dugc biéu dién thanh cac thanh vién dir lidu
truwong bit cia mot 16p Packet. Mot truong bit ¢6 thé duoc dinh nghia thudc
ki€u int hodc kiéu unsigned int:

typedefunsigned int Bit;
class Packet {
Bit type 12 //1Ong 2 bit
Bit acknowledge: 1; //1ong 1 bit
Bit channel 4 //1ong 4 bit
Bit sequenceNo  :4; //1ong 4 bit
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?it moreData 1 //1ong 1 bit
5 ) )

Mot truong bit dugce tham khao gidng nhu 1a tham khao tdi bat ky thanh
vién dit liéu nao khac. Boi vi mot truong bit khong nhat thiét bat dau trén mot
bién cua byte nén viéc 1ay dia chi ctiia n6 13 khong hop 18. Véi 1y do nay, mot
truong bit khong dugce dinh nghia 1a tinh (static).

St dung bang liét ké c6 thé dé dang 1am viéc véi cac trudng bit hon. Vi
duy, tir bang liét ké cho trudc

enum PacketType {dataPack, controlPack, supervisoryPack};
enum Bool {false, true};

chung ta c6 the viet:
Packet p;
p-type = controlPack;
p-acknowledge =true;

Bai tip cudi chwong 7

7.1

7.2

7.3

7.4

Giai thich tai sao cac tham so cuia cac ham thanh vién Set duoc khai bao nhu
la cac tham chiéu.

binh nghia mét 16p c6 tén 1a Complex dé biéu dién cac sd phirc. Mot s6 phirc
c6 hinh thtrc tong quat 1a a + bi, trong d6 a 1a phan thuc va b la phan do (1
thay cho 40). Cac quy luat toan hoc trén s6 phuc nhu sau:

(at+bi)+(c+di) = (atc)+(b+d)i
(a +bi)—(c +di) (a+c)—(b+d
(a+bi) *(c+di) (ac — bd) + (bc + ad)i

Dinh nghia céc thao tac nay nhu la cac ham thanh vién cia 16p Complex.

Dinh nghia mot 16p c6 tén 1a Menu sir dung danh sach lién két cua cac chudi
dé biéu dién menu véi nhiéu chon lua. St dung mot 16p léng nhau tén la
Option dé biéu dién tap hop cac phan tir. Dinh nghia mot ham xay dung, ham
huy, va cac ham thanh vién sau cho 16p Menu:
e Insert chén mdt chon lwa méi vao mét vi tri cho trudge. Cung cép mot ddi
s6 mic dinh sao cho muc chon duoc ndi vao & diém cudi.

o Delete x6a mdt chon lua ton tai.

e Choose hién thi menu va moi1 ngudi dung chon mét chon Iya.

Dinh nghia lai 16p Set nhu la mot danh sach lién két sao cho khong c6 gioi
han vé s6 luong céc phan tr mot tap hop c6 thé co. Sir dung mét 16p 1ong
nhau tén 1a Element dé biéu dién tap hop cac phan tu.
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7.5

7.6

7.7

7.8

7.9

Dinh nghia mot 16p tén 1a Sequence dé luu trit cac chudi da dwoc sap xép.
Pinh nghia mot ham xay dung, mdt ham huy, va cac ham thanh vién sau cho
16p Sequence:

« Insert chén mot chudi méi vao vi tri sap xép ctia no.

o Delete x6a mot chudi hién co.

¢ Find tim tuan ty véi mot chudi cho trudc va tra vé true néu tim dugc va
false néu khong tim duogc.

e Printin ra cac chuoi tuan tu.

Dinh nghia 16p tén 12 BinTree dé luu trit cac chudi da duoc sap xép nhu 1a mot
cay nhi phan. Pinh nghia cung tidp cac ham thanh vién nhu doi véi 16p
Sequence ¢ bai tap trudce.

Dinh nghia mot ham thanh vién cho 16p BinTree dé chuyén mot chudi thanh
cdy nhi phan nhu la ban cua 16p Sequence. St dung ham nay dé dinh nghia
mot ham x4y dyung cho 16p BinTree nhan mot chudi 1am ddi sd.

Thém mét thanh vién dir liéu ID 1a sé nguyén vao 16p Menu (Bai tap 7.3) sao
cho tit ca cac ddi twong menu duoc danh s tudn tu bat dau tir 0. Dinh nghia
mot ham thanh vién ndi myén tra vé s6 ID. Ban s& theo ddi ID cudi cung
duogc cap phat nhu thé nao?

Stra d6i 16p Menu sao cho chon lya chinh nd ¢6 thé 13 mot menu, bang cach
ay cho phép cdc menu 16ng nhau.
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