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Muc tiéu bai hoc

« Ham kién tao
— Dinh nghia
— Cach goi

« Mt s6 cong cu
— T khoa const cho tham s6
— Ham inline
— Thanh vién d liéu static

e Vvector
— GIdi thiéu |&p vector
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Ham kién tao

« Khdi tao dbi twong

— Khé&i tao mét vai hay tat ca cac bién thanh vién

— C6 thé thyc hién thém cac cong viéc khac
« M6t kiéu ham thanh vién dac biét

— Puwoc goi tw ddng khi mét dbi twong dwoc khai bao
« COng cu rat hiru ich

— Nguyén ly chinh caa LTHDT



Pinh nghia ham kién tao

« Ham kién tao dwoc dinh nghia gidng nhw cac ham
thanh vién khac

— Ngoai tru:
1. N6 phai c6 tén gidng hét tén 16p

2. Khong thé trd vé mét gia tri; ké ca void!
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Vi du dinh nghia ham kién tao

e Dinh nghia lop v&i ham kién tao:

class DayOfYear

{

public:
DayOfYear(int monthValue, int dayValue);

//Ham kién tao kh&i tao month & day

void input();
void output();

private:
iInt month;
Int day;

}
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Lwu v vé ham kién tao

e Tén cla ham kién tao: DayOfYear
— Trang tén I&p

 Trong khai bdo ham kién tao khdng chi dinh kiéu tra vé
— Ké ca la kiéu void
« Ham kién tao nam trong ving public

— N6 dwoc goi moéi khi mot doéi twong dwoc khai bao
— Néu private, sé& khéng thé khai bao dwoc dbi twong.
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Goi t&i ham kién tao

« Khai bao dbi twong:
DayOfYear datel(7, 4),
date2(5, 5);

« Cac dbi twong sé dwoc tao ra & day.
— Ham kién tao dwoc goi
— CAc gia tri trong cap ngodc tron dwoc truyén lam sé cla ham

kién tao

— Cé&c bién thanh vién month, day dwoc khéi tao:
datel.month -> 7 date2.month 2> 5
datel.day =2 4 date2.day 2 5
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Tht 161 goi twong dwong

o Xet:
DayOfYear datel, date2
datel.DayOfYear(7, 4); [/ khdng hop |€!
date2.DayOfYear(5, 5); // khdng hop |€!
« COvélaon...
— KHONG thé goi t¢i ham kién tao nhw cach ban van goi toi cac
ham thanh vién!
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M& nguon ham kién tao

 DPinh nghia ham kién tao ciling gidng dinh nghia cac ham
thanh vién khac:
DayOfYear::.DayOfYear(int monthValue, int dayValue)
{

month = monthValue;
day = dayValue,
}

e Chay 2 tén gidbng nhau & 2 bén ::
— Nhan dién rd rang mot ham kién tao
« Chu y khéng co kiéu tra vé
— Nhét quan véi dinh nghia I&p
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MOt cach dinh nghta khac

e Dinh nghia luc trwéc twong dwong voi:

DayOfYear::.DayOfYear(int monthValue, int dayValue)
: month(monthValue), day(dayValue) <

{}
e Dong tro bdi mii tén goi la “vung khoi tao”
e Than ctia ham nay rong

 Cach dinh nghta nay dwoc khuyén khich dung hon
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Muc dich gia tdng cia ham kién tao

« Khéng chi nham kh&i tao di¥ liéu
« Than ham khong nhat thiét phai réng

e Ma con nham kiém tra tinh hop 1& cta di liéu
— Dé}m bao chi nhirng di¥ liéu hop ly méi dwoec gan cho
bién thanh vién cua I&p
— Nguyén ly quan trong LTHDT
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Nap chéng ham kién tao

« CO thé nap chong ham kién tao nhw lam véi cac ham
khac

« Nhac lai: chi ki cia ham bao gom
— tén ham
— danh sach tham sbé

- Nén cung cap ham kién tao cho tat ca cac danh sach doi
sO co thé
— Cu thé 1a “bao nhiéu” doi sb
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Vi du I&p c6 ham kién tao:

Display 7.1 L&p ¢6 ham kién tao (1/3)

Display 7.1 Class with Constructors

w N

co N O U1 B

10

11
12

13
14
15
16

#include <iostream> This definition of DayOfYear is an improved
#include <cstdlib> //for exit version of the class DayOfYear given in Display
using namespace std; 6.4

class DayOfYear

{

public:
DayOfYear(int monthValue, int dayValue);
//Initializes the month and day to arguments.

DayOfYear(int monthValue);
//Initializes the date to the first of the given month.

default constructor

DayOfYear( ); ™%
//Initializes the date to January 1.

void input();

void output();

int getMonthNumber();

//Returns 1 for January, 2 for February, etc.
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Vi du I&p cé ham kién tao:
Display 7.1 Lop c6 ham kién tao (2/3)

17 int getDay();

18 private:

;g }ni zoth; This causes a call to the default
vt day; constructor. Notice that there

21 void testDate( J; are no parentheses

23 int main()

24 {

25 DayOfYear datel(2, 21), date2(5), date3;
26 cout << "Initialized dates:\n";

27 datel.output( ); cout << endl;

28 date2.output( ); cout << endl;

29 date3.output( ); cout << endl;

an explicit call to the

/ constructor
30 datel = DayOfYear(10, 31);

DayOfYear: :DayOfYear

31 cout << "datel reset to the following:\n";

32 datel.output( ); cout << endl;

33 return 0;

34}

35

36 DayOfYear::DayOfYear(int monthValue, int dayValue)

37 : month(monthValue), day(dayValue)
38 {

39 testDate( );

40 1}
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Vi du I&p cé ham kién tao:
Display 7.1 Lop c6 ham kién tao (3/3)

Display 7.1 Class with Constructors

41  DayOfYear::DayOfYear(int monthValue) : month(monthValue), day(1l)

42 {
43 testDate( );
44 }

45 DayOfYear::DayOfYear( ) : month(1), day(1)
46  {/*Body intentionally empty.*/}

47  //uses 1iostream and cstdlib:
48 void DayOfYear::testDate( )

49

50 if ((month < 1) || (month > 12))

51 {

52 cout << "Illegal month value!\n";

53 exit(l);

54 }

55 if ((day < 1) || (day > 31))

56 { <Definitions of the other member
o7 cout << "Illegal day value!\n"; functions are the same as in Display
58 exit(l); 6.4.>

59 }

60 }

SAMPLE DIALOGUE

Initialized dates:

February 21

May 1

January 1

datel reset to the following:
October 31
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Ham kién tao khéng doi s

e CO thé gay nham Ian

« MOt ham khéng dbi s6 chuan:
— DPwoc goi v&i cu phap: callMyFunction();
« Cap ngodc tron rong bén trong

« Ung véi lénh khai bao dbi twong ma chi dinh gié tri khi
tao:
— DayOfYear datel; I/ Goi ham kién tao!
— DayOfYear date(); I/ Khéng goi ham kién tao!
« Diéu gi thwe sw dién ra?
* Trinh bién dich coi day la mét khai bao/nguyén mau ham!
e Hay nhin ki ciu tric cia dong [énh nay!
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Goi twdng minh t&i ham kién tao

« CO thé goi t&éi ham kién tao mot 1an niva
— Sau khi khai bao dbi twong
« Nhéc lai: ham kién tao dwoe goi tw dong khi dwoc khai bao
— CO thé goi théng qua tén dbi twong; 1o goi chuan téi ham thanh
vién

« Cho ta mét cach tién loi dé 1ap gia tri cac bién thanh vién

« Cach nay kha khac cach goi chuan t¢i ham thanh vién
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Vi du goi twdng minh t&i ham kién tao

 Lo&igoi nhw vay sé tra vé “mot dbi twong vé danh”
— sau do c6 thé dung né trong phép gan

— Hanh dong:
DayOfYear holiday(7, 4),
e Ham kién tao dwoc goi khi khai bao doéi twong
e Bay gi& ta sé “kh¢i tao lai” :
holiday = DayOfYear(5, 5);
— Goi twéng minh t&i ham kién tao
— Tra vé mét “déi twong voé danh” maéi
— Gan no cho dbi twong hién thoi
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Ham kién tao mac dinh

Puwoc dinh nghia la: ham kién tao khéng dbi s

Nén [luén c6 mét ham nhw vay

Sinh tw déng?

— Co6 va Khong

— Néu khéng cé bat ctr ham kién tao nao dwoc dinh nghia > C6
— Néu c6 ham kién tao ndo d6 da dwoc dinh nghia > Khodng

Néu khdng cé ham kién tao mac dinh:
— Khéng thé khai bao: MyClass myObject;
» Khong co gié tri khéi tao di kém
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Bién thanh vién co kiéu dinh nghia b&i I&p

« Bién thanh vién cé thé thudc bat c& kiéu nao
— Ké ca 1a dbi twong cla I&p khac!
— Kiéu quan hé gitra cac lop
* Nguyén ly quan trong cua LTHDT
« Can ki hiéu dac biét cho ham kién tao

— Pé& chung co thé goi “ngwoc” téi ham kién tao cha doi
twong thanh vién
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Vi du bién thanh vién co kiéu class

Display 7.3 Bién thanh vién co6 kiéu class (1/5)

Display 7.3 A Class Member Variable

w N

W o N Oy 1 A

10

12
13
14
15
16
17
18

#include <iostream>
#include<cstdlib>
using namespace std;

class DayOfYear
{
public:
DayOfYear(int monthValue, int dayValue);
DayOfYear(int monthValue);
DayOfYear( );
void input( ); The class DayOfYear is the same as in
void output( ); Display 7.1, but we have repeated all the
int getMonthNumber( ); details you need for this discussion.
int getDay( );
private:
int month;
int day;
void testDate( );
};

INT2202



DTH
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Vi du biép thanh vién co kiéu class
Display 7.3 Bién thanh vién co kiéu class (2/5)

19
20
21
22
23
24
25
26
27
28

29
30
31
32
33

34
35
36
37
38

39
40
41

class Holiday
{
public:
Holiday( );//Initializes to January 1 with no parking enforcement
Holiday(int month, int day, bool theEnforcement);
) void output( ); member variable of a class
private: / type
DayOfYear date;
bool parkingEnforcement;//true if enforced

s
int main( )
{
Holiday h(2, 14, true);
cout << "Testing the class Holiday.\n";
h.output( ); Invocations of constructors
from the class DayOfYear.
return 0;
}

Holiday: :Holiday( ) : date(l, 1), parkingEnforcement(false)
{/*Intentionally empty*/}

Holiday::Holiday(int month, int day, bool theEnforcement)
: date(month, day), parkingEnforcement(theEnforcement)
{/*Intentionally empty*/}

(continued)
INT2202



Vi du biép thanh vién co kiéu class
Display 7.3 Bién thanh vién co6 kiéu class (3/5)

Display 7.3 A Class Member Variable

42 void Holiday: :output( )

43 {

44 date.output( );

45 cout << endl;

46 if (parkingEnforcement)

47 cout << "Parking laws will be enforced.\n";

48 else

49 cout << "Parking laws will not be enforced.\n";
50 }

51 DayOfYear: :DayOfYear(int monthValue, int dayValue)

52 : month(monthValue), day(dayValue)
53

54 testDate( );

55 }
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Vi du biép thanh vién co kiéu class
Display 7.3 Bién thanh vién co kiéu class (4/5)

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

//uses iostream and cstdlib:
void DayOfYear::testDate( )

{
if ((month < 1) || (month > 12))
{
cout << "Illegal month value!\n";
exit(1l);
}
if ((day < 1) || (day > 31))
{
cout << "Illegal day value!\n";
exit(l);
}
}

//Uses iostream:
void DayOfYear::output( )
{
switch (month)
{
case 1:
cout << "January "; break;
case 2:
cout << "February "; break;
case 3:
cout << "March "; break;

INT2202
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Vi du biép thanh vién co kiéu class
Display 7.3 Bién thanh vién co6 kiéu class (5/5)

Display 7.3 A Class Member Variable

82 case 11:

83 cout << "November "; break;

84 case 12:

85 cout << "December "; break;

86 default:

87 cout << "Error in DayOfYear::output. Contact software vendor.";
88 }

89 cout << day;

90 }

SAMPLE DIALOGUE

Testing the class Holiday.
February 14
Parking laws will be enforced.
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Céach truyén tham so

Hiéu qua cua viéc truyén tham sb
— Truyén gia tri
« Can sao dbi s6 = Sinh “chi phi”
— Truyén tham chiéu
e Chb dat trwdc cho dbi sb thuc s
e LA cach hiéu qua nhat
— Khéc biét nay 1a khédng dang ké vai kiéu div liéu don
— V&i kiéu dinh nghia béi I1&p = loi thé rd rang

Truyén tham chiéu dwoc khuyén khich dung
— Pac biét cho di¥ lieu “l&n” nhw kiéu dinh nghia bdi I&p



 Kiéu di¥ liéu I&n (thworng 1a kiéu dinh nghia béi 1&p)

Ttr khéa const cho tham sb

Puwoc khuyén la nén dung truyén tham chiéu
Ngay ca khi ham khoéng bién dbi dbi sé

e Bao vé dbi sbd

DTH

Dlng tham sb hang
« Con dwoc goi la tham sb tham chiéu hang
P&t tir khoa const trede kiéu div lieu
Gi%i han tham sé & murc “chi doc”
Néu cb bién dbi tham sb sé sinh 16i bién dich
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Viéc dung tw khoa const

« Ho&c la tat cd hoac khéng gi ca
« Néu ham khdng can bién dbéi div liéu
— Bao vé tham sb bang const
— Bao vé& TAT CA cac tham sb nhw vay

 Diéu nay ciling ap dung v&i tham sb clia ham thanh vién
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Ham inline

Ham khoéng phai thanh vién:

— Dung tir khéa inline trong khai bao ham va dong dau dinh nghia
ham

Ham thanh vién:

— Pat ma dinh nghia ham BEN TRONG dinh nghia |&p = tw dOng
inline

Chi dung cho nhirng ham rat ngan

Ma thwc sy sé dwoc chen vao noi goi
— B¢&t “chi phi” goi ham
— Hiéu qué hon, nhwng chi v&i ham ngan!



Ham thanh vién inline

e Dinh nghia ham thanh vién
— Thwong thi cac dinh nghia dwoc tach ra 1 tép riéng
— C6 thé dinh nghia BEN TRONG dinh nghia 1&p
« Khién ham nay thanh "in-line"
« Nhac lai: chi dung v&i nhirng ham rat ngan
e Tinh hiéu qua
— Néu qué dai > that ra lai kém hiéu qua!



Thanh vién static

« Bién thanh vién static
— Tat ca cac doi twong cla lop “dung chung” mét ban
sao
— Mét dbi twong bién ddi né > tat ca sé chiu tac dong

e Hdru ich cho viéc “theo doi”
— M6t ham thanh vién dwoc goi bao nhiéu lan
— C6 bao nhiéu doi twong dang ton tai

 Trong khai bao, dat tir khoa static trwdc kiéu



Ham static

« Ham thanh vién co thé 1a static
— Néu khéng can truy cap dén dir liéu caa dbi twong
— Vavan “phai” 1a thanh vién cla lop
— Thi chi dinh n6 Ia mét ham static
« CO thé dwoc goi tir bén ngoai I&p
— Khéng qua dbi twong cua 16p:
o Vidu: Server::getTurn();
— Théng qua dbi twong cda lép
« Céch chuan: myObiject.getTurn();

e Chi co thé sir dung di¥ liéu/ham static!



Vi du thanh vién static:
Display 7.6 Thanh vién static (1/4)

Display 7.6  Static Members

1 #include <iostream>
2 using namespace std;

3 class Server

4 {

5 public:

6 Server(char letterName);
7 static int getTurn( );

8 void serveOne( );

9 static bool stillOpen( );
10 private:

11 static int turn;

12 static int lastServed;
13 static bool nowOpen;

14 char name;

15 1}

16 1int Server:: turn = 0;
17 1int Server:: lastServed = 0;
18 bool Server::nowOpen = true;

DTH INT2202



DTH

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34

35
36
37
38

Vi du thanh vién static:
Display 7.6 Thanh vién static (2/4)

int main( )

{

Server s1(’A’), s2(’B’);
int number, count;

do
{

cout << "How many 1in your group? ";

cin >> number;

cout << "Your turns are:

for (count = 0; count < number; count++)
cout << Server::getTurn( ) << ' ';

cout << endl;

sl.serveOne( );

s2.serveOne( );

",

} while (Server::stillOpen( ));

cout << "Now closing service.\n";

return 0;
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Vi du thanh vién static:

Display 7.6 Thanh vién static (3/4)

Display 7.6 Static Members

39
40

41
42
43
44
45
46
47
48
49

50
51
52
53
54
55
56
57

Server::Server(char letterName) : name(letterName)
{/*Intentionally empty*/}

int Server::getTurn( ) Since getTurn is static, only static
{ T members can be referenced in here.
turn++;
return turn;
}
bool Server::stillOpen( )
{
return nowOpen;
}
void Server::serveOne( )
{
if (nowOpen && lastServed < turn)
{
lastServed++;
cout << "Server " << name
<< " now serving " << lastServed << endl;
}
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Vi du thanh vién static:
Display 7.6 Thanh vién static (4/4)

58 if (lastServed >= turn) //Everyone served
59 nowOpen = false;
60 }

SAMPLE DIALOGUE

How many in your group? 3
Your turns are: 1 2 3

Server A now serving 1
Server B now serving 2
How many in your group? 2
Your turns are: 4 5

Server A now serving 3
Server B now serving 4
How many in your group? O
Your turns are:

Server A now serving 5
Now closing service.
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vector

o Gi0Oi thiéu vector
— Nhac lai: mang tinh c6 kich thuwdc khéng doi
— vector: “la kiéu mang co kich thwéce thay doi”
 trong qua trinh thwc thi chwong trinh

— Dinh nghia trong Thuw Vién Khuén Mau Chuan -
Standard Template Library (STL)

* Dung template lop



Can ban vé vector

 Tuwong tw nhw mang:
— CO kiéu co sé cho tirng phan tr
— Lwu mot tap cac gia tri cung thudc kiéu co s&

* Nhwng cach khai bao thi khac:
— CU phéap: vector<Kiéu Co Sé>
e LA diu hiéu khuén mau I&p
« BAat cr kiéu di¥ liéu nao cling c6 thé dat vao vi tri Kiéu_Co_Sé&
« Tao ra l&p vector “méi” cho kiéu co s& dwoc chi dinh
— Vi du khai bao:
vector<int> v;
so sanh voi int a[100];
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St dung vector

vector<int> v;
— "v 1a vector kiéu int"
— Goi t&i ham kién tao mac dinh
e tao ra dbi twong vector réng

Panh chi s dé truy cap gibng nhw mang

Nhwng dé thém phan to:
— Phai goi t&¢i ham thanh vién push_back

Ham thanh vién size()
— Tra vé sb phan ti hién thoi

DTH
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Vi du vector:
Display 7.7 Su dung 1 vector (1/2)

Display 7.7 Using a Vector

w N

o N Oy 1

10
11
12
13
14
15
16
17

#include <iostream>
#include <vector>
using namespace std;

int main( )
{
vector<int> v;
cout << "Enter a list of positive numbers.\n"
<< "Place a negative number at the end.\n";

int next;

cin >> next;

while (next > 0)

{
v.push_back(next) ;
cout << next << " added. ";
cout << "v.size( ) = " << v.size( ) << endl;
cin >> next;
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Vi du vector:
Display 7.7 Su dung 1 vector (2/2)

18 cout << "You entered:\n";

19 for (unsigned int 1 = 0; 1 < v.size( ); i++)
20 cout << v[i] << " ";

21 cout << endl;

22 return 0;

23}

SAMPLE DIALOGUE

Enter a list of positive numbers.
Place a negative number at the end.
24638 -1

2 added. v.size = 1

4 added. v.size = 2

6 added. v.size =3

8 added. v.size = 4

You entered:

2468
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Tinh hiéu qua cua vector

 Ham thanh vién capacity()
— Tréa vé dung lwong nhé da cap phat cho dbi twong
— Khong gidng size()
— Thwong thi capacity > size
Ty dong tang khi can

« Néu quan tdm dén tinh hiéu qua:
— CO0 thé thiét Iap cach x&r ly dung lwong thi céng

« v.reserve(32); //dat capacity bang 32
« v.reserve(v.size()+10); // d&t capacity bang 10 cdng v@i size
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Tom tat 1

« Ham kién tao: tw ddng khdi tao di¥ liéu cua lép
— Puwoc goi khi khai bao dbi twong
— Ham kién tao trung tén va&i 16p

« Ham kién tao mac dinh khéng co6 dbi s
— Nén ludn dinh nghia
« Bién thanh vién cla lép
— CO thé |a dbi twong clia mot I&p khac
« Can co6 phan khé&i tao trong ham kién tao



Toém tat 2

Tham s6 tham chiéu hang
— Hiéu qué hon truyén gié tri

C6 thé viét inline nhirng ham rat ngan
_ CO6 thé cai thién hiéu qua
Bién thanh vién static

— Puwoc dung chung bdi tat ca cac dbi twong cla lop

Cac |&p vector
— Gibng nhw: “mang c6 thé 1&én 18n hay nhé di"



Chuan bi bai toi

« Poc chwong 8 gido trinh: Nap chong toan t&r, Tl khoa
friend va Tham chiéu
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