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1. KIEU CAU TRUC

(Struct)




Muc tiéu bai hoc

» Cac kiéu cau tric (structure)

» S dung cau tric nhw doi sO clia ham
» Khdi tao cau truc



Cau truc
» Kiéu di¥ liéu tong hop th(r hai (sau mang): struct
» Nh& lai: kiéu di liéu tOng ho'p nghia 1a “nhém diF liéu lai
vOi nhau” (grouping)
Mang (array): tp hop cic gia tri CUNG KiEU
Cau truc (structure): tap hop cac gia tri KHAC KiEU
» Puoc coi nhw mét doi twong don, gidng nhw mang

» Diém khac nhau chinh: phai BINH NGHIA cau tric
TRUOC khi khai bao bién.



Pinh nghia cau truc

» Binh nghta cau truc kiéu toan cuc
» Cuphap
struct tén_cau_truc
kiéu_| tén_bién_| ;
kiéu_2 tén bién 2;

kiéu_n tén_bién_n;
» Vidu:
struct CDAccountV |

double balance;
double interestRate;
int term;



Khai bao bién cau trac

4

Khi kiéu cau truc di dwgc dinh nghia, c6 thé dung dé
khai bao bién cho kiéu cau tric nay
vi du CDAccountV | account;
Giong nhu khai bao nhirng kiéu co s&
Bién sau khi khai bdo s& bao gOm cac gia tri thanh vién
(member values)
Truy cAp dén nhirng thanh vién clia ciu tric st dung
dau .
vd: account.balance, account.interestRate,account.term

Cac cau tric khac nhau cé thé c6 tén thanh vién trung
nhau



Chuong trinh véi cau tric (1/3)

Display 6.1 A Structure Definition

1 //Program to demonstrate the CDAccountV1l structure type.

2 #include <iostream>

3 using namespace std;

4 //Structure for a bank certificate of deposit: ,Anfnunvvedvﬁreknrofthka

] © et EREEE . structure will be given later in this
6 { chapter.

7 double balance;

8 double interestRate;

9 int term;//months until maturity

10 };

11  void getData(CDAccountV1& theAccount);
12 //Postcondition: theAccount.balance, theAccount.interestRate, and
13 //theAccount.term have been given values that the user entered at the keyboar



Chuong trinh véi cau tric (2/3)

14
15
16
17

18
19
20
21

22
23
24
25
26
27
28

29
30

int main()

{

CDAccountV1l account;
getData(account);

double rateFraction, interest;

rateFraction = account.interestRate/100.0;

interest = account.balance*(rateFraction*(account.term/12
account.balance = account.balance + interest;

cout.setf(ios::fixed);

cout.setf(ios::showpoint);

cout.precision(2);

cout << "When your CD matures in
<< account.term << " months,\n"
<< "it will have a balance of $"
<< account.balance << endl;

return 0;

.0));

(continued)



Chuong trinh véi cau tric (3/3)

Display 6.1 A Structure Definition

31 //Uses iostream:
32 void getData(CDAccountV1& theAccount)

33 {

34 cout << "Enter account balance: $";

35 cin >> theAccount.balance;

36 cout << "Enter account interest rate: ";

37 cin >> theAccount.interestRate;

38 cout << "Enter the number of months until maturity: ";
39 cin >> theAccount.term;

40 }

SAMPLE DIALOGUE

Enter account balance: $100.00

Enter account interest rate: 10.0

Enter the number of months until maturity: 6
When your CD matures in 6 months,

it will have a balance of $105.00




Luuy

» Khi dinh nghfa cau truc phéi két thac bang dau ;
(semicolon)
struct WeatherData

{
double temperature;
double windVelocity;
}; €YEU CAU dau ;



Gan cau truc
» Gid st khai bao 2 bién: CDAccountV | account!, account2;
» Phép gan account! = account2; la hop €

Copy gia tri clla mOi bién thanh vién t account2 sang account |



Str dung cau truc nhu doéi s6 cia ham

» Truyén bién kiéu cau truc vao ham gidng nhw cic kiéu
cO' s& khac
Tham tr| (pass-by-value)
Tham chiéu (pass-by-reference)
Hodc két hop ca hai

» Cé thé sl dung kiéu cau tric nhw kiéu trd vé cla ham



Khoi tao bién kiéu cau trac
» Cé thé kh&i tao bién kiéu cau truc khi khai bao
struct Date

int month;
int day;
int year,

Date dueDate = {12,31, 2003},



Bai tap
» Viét mot chwong trinh khai bio mét cau tric Student
gOm cac théng tin:
Ma sinh vién: string
Tén sinh vién: string / char[20]
LOp: string
Piém trung binh: float

Nhép gia tri cho N sinh vién (N < 10), hién thj théng tin
trng sinh vién va cho biét sinh vien nao co diém
trung binh I&n nhat.



2. KIEU LOP

(Class)




Muc tiéu bai hoc

» Dinh nghia I&p

» Ham thanh vien

» Thanh vien public va private

» Ham accessor va mutator
» Cau truc va lop



Pbinh nghia 16p (1/2)

» Twong tw nhw cau truc, NHUNG
L&p khong chi cé dir liéu thanh vién nhw cau truc,
L&'p con bao gdm cac HAM thanh vién dé thao tac trén diy
liéu
» Khai niém LAP TRINH HUONG BOI TUQNG (object-
oriented programming - OOP)
Nhin dwdi goc dd doi twong (object)
Object:gdbm DU LIEU + XU LY
Trong C++, cac bién clia mot kiéu I&p la nhirng dOi twong



binh nghia 16p (2/2)

» Dinh nghfa twong tw nhw cau tric

4

class DayOfYear & tén cla kiéu 0P
{
public:
void output(); <& tén ham thanh vién!
int month;
int day;

5
L&p 1a mot kiéu day dl (full-fledged type), giOng nhuw cac
ki€u di¥ liéu co s& nhu int, double, float, etc.

» Tham sO dung cho mét kiéu 1&p cé thé la:

Tham tr| (pass-by-value)
Tham bién (pass-by-reference)



Khai bao d6i tuong

» Khai bao gidng nhw cic bién cla cac kiéu co' s&
doi trong la mot bién cla kiéu 16p
» Vi du: DayOfYear today, birthday;
Khai bao 2 dbi twong today, birthday cla |&'p DayOfYear
» MOt dbi twong bao gbm:
D liéu. vd month, day
Thao tac (ham thanh vién).vd output()

20



Truy cap thanh vién cua 16p
» Truy cdp vao cac thanh vién cla I&p twong tw nhw cau
truc: st dung dau .
» Vi du: today.month, today.day
GOi ham thanh viéen: today.output()

21



Ham thanh vién cua lop
» Phai khai bao va cai dat (implement) cac ham thanh vién
cla I&p
» GiOng nhw cac ham théng thwdng, ham thanh vién cla
|Op c6 thé dw@c dinh nghia sau main()
Phai chi dinh tén 10p di kem
Vi du: void DayOfYear:output(){...}

Toan t :: g0i la toan t¥ phan gidi pham vi (scope resolution operator)

22



Chuong trinh véi 16p (1/4)

Display 6.3 Class with a Member Function

1 //Program to demonstrate a very simple example of a class.

2 //A better version of the class DayOfYear will be given in Display 6.4.

: #va1Ude <iostream> Normally, member variables are private and

4 using namespace std; . . , .
not public, as in this example. This is

5 class DayOfYear discussed a bit later in this chapter.

6 {

7 public:

8 void output( ) :-—__-‘——- Member function declaration

9 int month;

10 int day;

11 3;

12  int main( )

13 {

14 DayOfYear today, birthday;

15 cout << "Enter today’s date:\n";

16 cout << "Enter month as a number: ";

17 cin >> today.month;

18 cout << "Enter the day of the month: ";

19 cin >> today.day;

20 cout << "Enter your birthday:\n";

21 cout << "Enter month as a number: ";

22 cin >> birthday.month;

23 cout << "Enter the day of the month: ";

24 cin >> birthday.day;

(continued)
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Chuong trinh véi 16p (2/4)

Display 6.3 Class with a Member Function

25 cout << "Today’s date is ";

26 today.output(

27 cout << endl;

28 cout << "Your birthday is Calls to the member function output
29 birthday.output( )=

30 cout << endl;

31 if (today.month == birthday.month && today.day == birthday.day)
32 cout << "Happy Birthday!\n";

33 else

34 cout << "Happy Unbirthday!\n";

35 return 0;

36 }

37 //Uses iostream:
38 void DayOfYear::output( )

39

40 switch (month)

41 {

42 case 1:

43 cout << "January "; break;
44 case 2:

45 cout << "February "; break;
46 case 3:

47 cout << "March "; break;

48 case 4:

49 cout << "April "; break; -w-— Member function definition

24



Chuong trinh véi 1op (3/4)

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

}

case 5:
cout
case 6:
cout
case 7:
cout
case 8:
cout
case 9:
cout
case 10:
cout
case 11:
cout
case 12:
cout
default:
cout

cout << day;

25

<<

<<

<<

<<

<<

<<

<<

<<

<<

"May "; break;
"June "; break;
"July "; break;

"August "; break;
"September "; break;
"October "; break;

"November "; break;
"December "; break;
"Error in DayOfYear: :output.

Contact software vendor.";



Chuong trinh véi 16p (3/4)

Display 6.3 Class with a Member Function

SAMPLE DIALOGUE

Enter today’s date:

Enter month as a number: 10
Enter the day of the month: 15
Enter your birthday:

Enter month as a number: 2
Enter the day of the month: 21
Today’s date is October 15
Your birthday is February 21
Happy Unbirthday!

26



Toan tr . Va ::
» Déu dugc st dung dé chi dinh thanh vién clia mét thurc
thé nao do
» Toan tir .
Chi dinh thanh vién clla mét DOITUONG XAC BINH
» Toan t :
Chi dinh mot ham thudc vé LOP nao

27



Pong goi
(Encapsulation)
» Déng goi la: Tap hop nhiéu thik cung nhau vdo mot thurc
thé don
» MOt kiéu dir liéu bat ky bao gdm:
D liéu (khoang di¥ liéu)
Thao tac trén di liéu do (operations)
» Vidu: kiéu di¥ liéu int cé
D liéu: +-32,767
Thao tac: +,-,%,/,%,logical, ...
» Twong tw voi |p NHUNG ching ta gOp di liéu va
nh(Png thao tac trén di¥ liéu dé vao trong mot IOp

28



Kiéu dit liéu triru tuong
(Abstract)

» Thé nao la Trtru turong: 18p trinh vién khong biét chi tiét
veé kiéu di liéu dé
» Viét tat A ADT:
Tap hop cla nhirng gia tri di li€u cung nhau v&i mét tap
nhirng thao tac co’ ban dwoc dinh nghia cho cac gia tri nay
» ADT thwong dOc 1ap ngon nglr (language-independent)
Cai dat ADT trong C++ vQi khai niém IOp (class)

29



Nhiing nguyén ly cuia OOP

» Che dau théng tin
Ngwoi dung khéng biét / khong can biét chi tiét vé cach thive
hoat dOng / cai dat cUa cac thao tac (ham)

» D liéu triru twong (Data Abstraction)
Ngwoi dung khéng biét chi biét div liéu dwoe x ly nhw thé
nao bén trong ADT/IOp

» Pong goi (encapsulation)

Tap hop di¥ liéu va nhirng thao tac trén dir ligu cung nhau,
nhwng che dau chi tiét vé ching

» Muc dich?

30



Thanh vién public va private

» DU liéu trong mot |&p hau nhw ludn duoc thiét ké la
private khi dinh nghia
Tuin theo nguyén tac cla OOP
Che dau di liéu v&i ngwdi dung
Cho phép xt ly chi thong qua cac ham thanh vién / thao tac
» Ngwdi dung chi ¢é thé truy cdp dwoc (user-accessible)
cac ham hoac di¥ liéu public
» Bén ngoai dinh nghta cla |&p, khong thé thay dbi (hodc
tham chi truy cap) dwoc dir liéu private

31



Vi du vé public va private

» class DayOfYear

{
public:

void input();
void output();
private:
int month;
int day;
3
» DU liéu la private => khéng thé truy cap dwoc boi ngwdi dung
» Khai bao dbi two'ng: DayOfYear today;

» DOi twong today CHI ¢ thé truy cdp dwgc cac thanh vién
public
cin >> today.month; /| KHONG CHO PHEP!
cout << today.day; I/ KHONG CHO PHEP!
Nhirng I0i goi sau la hop ly
today.input();
today.output();

32



Ham accessor va mutator

» Do twong can “lam mot cai gi d6” v&i dir liéu cla nd
» GOoi la ham thanh vién accessor néu:

Cho phép doi twong DOC dir liéu

Clng dwoc goi la ham thanh vien GET

Pon gidn la lay di¥ liéu thanh vién
» Goi la ham thanh vién mutator néu:

Cho phép d6i twong THAY BOI di liéu

33



Giao dién tach roi va cai dat
(Separate Interface & Implementation)
» Ngwdi ding clia I&p khéng can nhin théy chi tiét clia
viéc |op do6 dwoc cai dat nhw thé nao
Nguyén tac cua OOP:dong goi
» Ngwoi dung chi can “nhirng quy tac (rules)”
Puwoc goi la“giao dién (interface)” cho |&p do
Trong C++,giao dién bao gdm nhirng ham thanh vién public va
nhirng chu thich di kem
» Cai dat cua IGp bi che di
Dinh nghia ham thanh vién & mét noi nao do
Ngw i dung khéng can nhin thay ching

34



So sanh cau truc va 16p

» Cau tric
Khong co ham thanh vién
Tat ca div liéu thanh vién déu |a public
» LOPp
Co6 ham thanh vien
D liéu thanh vién thwOng (mac dinh) la private
Giao dién cac ham thanh vién la public

35



Suy nghi vé doi tuong

» Trong tim cUa viéc 18p trinh thay doi
Giai doan trwQc: thuat toan (algorithms) la trung tam
V&i OOP:tap trung vao di¥ liéu
» Thiét ké gidi phap phan mém:
Pinh nghia nhiéu d6i twong va cach thilrc giao tiép gilra ching

36



Bai tap
» Viét mOt chwong trinh C++ khai bao |&p Sinh_Vién
bao gOm:
Bién Thanh vién (D liéu):
ID:int
Tén_Sinh_Vién : char[50]
Diém_Kiém_tra_GiL"Fa_K}‘/:ﬂoat
Piém_Kiém_Tra_Cubi_Ky:float
Ham thanh vién:
input():Nhap thong tin sinh vién
output():In ra man hinh thong tin sinh vién
editDiemGiuaKy():Stra diém gilra ky cla sinh vién

37



TOM TAT
» CAu tric la t3p hop nhitng kiéu diF liéu khac nhau
» L&p dugc dung dé két hop diF liéu va ham thanh mdt don vi
don, goi la dGi twg'ng (object)
» Bién thanh vién va ham thanh vién
C6 thé public: truy cp dwoc & bén ngoai I6p

Cé thé private: chi dwg'c phép truy clp bén trong 1&p (trong dinh
nghia cUa cac ham thanh vién)

» Calop va cau tric déu co thé la tham s cho cac ham théng
thwong khac
» Dinh nghia I&p trong C++ nén chia thanh 2 phan:
Giao dién (interface): phan ma ngwdi dung can
Cai dat (implementation): chi tiét cla viéc I&p lam viéc nhw thé nao

38



3. Ham tao & Ham Huy

VA CAC CONG CU KHAC




MUC TIEU BAI HOC

» Ham tao (Constructor)
Binh nghia ham tao
Goi ham tao

» Ham huy (Destructor)

» Cac cong cu khac
Ham inline
Thanh vién tinh (static members)

» LOp Vector

40



Ham tao
(Constructor)

» Kh@itao cho doi twong clia mot |6p
Kh&i tao mot vai hodc tat ca cac bién thanh vién
Kem theo mQt vai hoat dOng khac
» MOt loai dac biét cia ham thanh vién
Tw ddng dwoc goi khi khai bao dbi twong
» MOt cong cu hiku ich: nguyén tac quan trong clia OOP
» Ham tao dwoc di‘nh nghia giéng nhw cac ham thanh vien
khac, NGOAITRU'’:
Tén ham tao trung vOi tén IGp
Khong tra lai gia tri, tham chi la void
» Ham tao dwoe dat & trong phan public

41



Vi du ham tao

» class DayOfYear

{

public:
I/ constructor initializes month & day
DayOfYear (int monthValue,int dayValue);
void input();
void output();

private:
int month;
int day;

}

42



Goi ham tao

» Khai bao dOi twong: DayOfYear date (7, 4), date2(5,5);

» Khi doi twong datel, date2 dwQc tao
Ham tao dwoc goi
Cac gia tri dwoc truyén vao nhw doi sO clia ham tao
Cac bién thanh vién month, day dwo'c khéi tao

date | . month = 7, date2.month =25
date |.day = 4, date2.day = 5

» CHU Y: khéng thé goi ham tao mdt cach twdng minh
nhw cac ham thanh vien khac

date | .DayOfYear(7,4); I/ KH(:)NG HQP LE!
date2.DayOfYear(5,5); 1/ KHONG HOP LE!

43



CAI BAT HAM TAO

» Cai d&t ham tao gidng nhw cac ham thanh vién khac

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

month = monthValue;
day = dayValue;
}
» Chay 2 tén gidng nhau xung quanh toan tw ::
» Khéng co kiéu tra vé
» MOt cach cai dat ham tao khac twong dwong:

DayOfYear::DayOfYear(int monthValue, int dayValue)
:month(monthValue), day(dayVaIue) {}

V&i phan than ham dé trong

44



Muc dich khac ntra caa ham tao

» Ham tao khéng chi dung dé kh&i tao di¥ liéu

» Ham tao c6 thé dwoc dung vao nhiéu muc dich khac
Kiém tra tinh hop I€ cla di liéu
Thwc thi cac hoat dOng khac lién quan

45



Ham tao nap chéng

» Ham tao c6 thé dwoc nap chong gidng nhw cac ham
thong thuwo'ng khac

» Nho lai: chlr ky (signature) dé nhan dién mot ham bao
gOm: <Tén ham + danh sdch tham s0>

» Co thé cung cap ham tao cho tat ca trudng hop c6 thé
vOi danh sach d6i sO khac nhau (nhwng can thiét)

46



Chuong trinh véi ham tao (1/3)

Display 7.1 Class with Constructors

1
2
3

00O ~N O 1 A

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.

47



Chuong trinh véi ham tao (2/3)

17
18
19
20
21
22

23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39
40

int getDay();
private:
}n: Zoth; This causes a call to the default
1n. ays constructor. Notice that there
void testDate( );
) aher)parentheQ@a
int main()
{
DayOfYear datel(2, 21), date2(5), date3;
cout << "Initialized dates:\n";
datel.output( ); cout << endl;
date2.output( ); cout << endl;
date3.output( ); cout << endl; an exph’cf.t call to the
/ constructor
datel = DayOfYear(10, 31); DayOfYear: :DayOfYear
cout << "datel reset to the following:\n";
datel.output( ); cout << endl;
return 0;
}
DayOfYear: :DayOfYear(int monthValue, int dayValue)
: month(monthValue), day(dayValue)
{
testDate( );
}

48



Chuong trinh v6i ham tao (3/3)

Display 7.1 Class with Constructors

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

42 |
43 testDate( );
44 }

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

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

49 {

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

51 {

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

53 exit(1);

54 }

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

56 i <Definitions of the other member
27 cout << "Illegal day value!\n"; functions are the same as in Display
58 exit(1); G.ld>

59 }

60 }

SAMPLE DIALOGUE

Initialized dates:

February 21

May 1

January 1

datel reset to the following:
October 31

49



Ham tao khoéng c6 doi so6

» Ham chuan (théng thwdng) khai bao khong cé dbi s, khi
g0i c6 dau ().Vi du: callMyFunction();

» Khi dbi two'ng khai bao ma khéng c6 ham tao, hoac cé

ham tao nhwng khéng c6 tham sO

DayOfYear date |; /I DUNG!
DayOfYeardate(); /1 SAl!

50



Ham tao mac dinh (default)

» La:ham tao khong cé doi sO
» Nén dinh nghTa mOt ham tao mac dinh
» Ham tao mac dinh c6 dwo'c tw dong sinh ra?
Vra ding vira sai
Néu khéng c6 bat ky ham tao nao dwgc dinh nghia -> Dlng
Néu cé it nhat | ham tao dwoc dinh nghia -> Sai
» Néu khong c6 ham tao mac dinh:
Khéng thé khai bdo doi twong
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Goi tuong minh ham tao

» Ban cling co thé g0i lai ham tao sau khi da khai
bao dGi twong
Nh¢ lai: ham tao dwoc tw dong goi khi khai bao doi
twong
L&i goi nay trd lai mot doi twong vé danh (anonymous
object)
» Vi du: DayOfYear holiday(7, 4);
Khai bao doi twong holiday s& goi ham tao cla I6p
DayOfYear
Bay gi® kh&i tao lai (re-initialize)
holiday = DayOfYear(5, 5);
Goi ham tao mQt cach twwo'ng minh (explicit call)
Tra vé mot doi twong m&i vé danh (anonymous object)
Gan ngwo'e lai cho doi twong holiday

52



Kiéu bién thanh vién cua 16p (1/5)

» Bién thanh vién cla I1&p co thé 1a bat ky kiéu nao

Bao gom doi two'ng cla nhirng I&p khac !

Display 7.3 A Class Member Variable

w N

O 00 N Oy 1 b

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( );
b
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Kiéu bién thanh vién cua 16p (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( ); metmber variable of a class
private: / type
DayOfYear date;
bool parkingEnforcement;//true if enforced

};
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)
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Kiéu bién thanh vién cua 16p (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 }

55



Kiéu bién thanh vién cua 16p (4/5)

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

58 {

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

60 {

61 cout << "Illegal month value!\n";
62 exit(l);

63 }

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

65 {

66 cout << "Illegal day value!\n";
67 exit(1l);

68 }

69 }

70

71 //Uses iostream:
72 void DayOfYear::output( )

73 {

74 switch (month)

75 {

76 case 1:

77 cout << "January "; break;

78 case 2:

79 cout << "February "; break; The omitted lines are in Display
80 case 3: ©.3, but they are obvious enough
81 cout << "March "; break; that you should not have to look

there.
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Kiéu bién thanh vién cua 16p (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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Ham huy
(Destructor)

» La m&t ham thanh vién cUa I&p cé chlbc nang ngwo'c v&i Ham tao
» Puoc goi trwede khi gidi phéng (xoa bd) mot doi twong

» Cuphap:~Tén_L&p()

» Vidu:

class Da_Thuc

{

private:
int n; // bac da thtrc
double *a; /] trd t&i ving nh& chira cdc hé sb da thirc

public:

~Da_Thuc()
{

n=0;

delete a; a= NULL;
}
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Bai tap cho ham tao

» St dung Ham tao va Ham hUy cho chwong trinh C++
khai bao |&’p Sinh_Vién bao g(‘“)m:

D liéu:
ID,
Tén_Sinh_Vién,
Piém_Kiém_tra_Gilra_Ky,
Diém_Kiém_Tra_Cuéi_K}‘/

Cac thao tac nhuw:
Nhap thong tin sinh vién
In ra man hinh thong tin sinh vién

Stra théng tin sinh vién
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Cac phuong phap truyén tham so

» Hiéu qua cla truyén tham sO
Tham tri (call-by-value)
Mot ban sao cla tham sb dwoc tao ra
Tham bién (call-by-reference)

Dung dia chi / tham chiéu (reference/placeholder) clia chinh tham s6
do

Hai phwong phap nay khac nhau khéng dang ké v&i nhivng
ki€u don gian
NHUNG v&i kiéu 16p, truyén tham chiéu cé 10i ich dang ké,
dac biét v&i dir liéu I&n
» D& ddm bado tham sO khéng thay doi, st? dung tir khoa
const.
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Ham noi tuyén
(Inline functions)

<

Trinh bién dich dat mét ban sao code cua than ham néi
tuyén tai mai vi tri ma ham dé dwoc goi tai thdi gian bién
dich (compile time).

Thwong dwoc dung c_'ié loai bo thoi gian qua dung,
(overhead) xay ra khi goi mot ham, cho phép tang toc do
thwe hién chwong trinh nhU’ng lai chiém khéng gian b nho
nhiéu hon
Chi str dung cho nhi*rng ham nho va dwgc dung thwdng
xuyen.Vi du: max(a,b)
V&i nhirng ham khoéng phai ham thanh vién cua lop
St dung tw khoa inline trong khai bao ham va trir&c tén ham
V&i nhirng ham la ham thanh vién cua I&p
D3t cai dat (code) clia ham BEN TRONG dinh nghia 16p -> tw dong
inline
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Thanh vién tinh

(Static members)

» Bién thanh vién tinh
Moi déi twong cla I&p déu chia sé duy nhat MOT bén sao
cUa bién thanh vién dé
Khi mot doi twong thay ddi gid tri cla bién d6 -> moi doi
twong khac déu thay sy thay doi

» Hibu ich cho viéc truy vét (tracking)
MOt ham thanh vién ¢6 dw@c goi thwwOng xuyén khong!?
Poi twong tOn tai bao nhiéu lan tai mot thdi diém?

» Khai bao bang cich dat tlr khoa static triwde kiéu
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Vi du ham néi tuyen (inline)

inline double cube(double side)

{

return side * side * side

void main()

{
double dSideValue=4;

cout << cube(dSideValue) << end];

}
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Ham tinh

» Ham thanh vién cling c6 thé la tinh (static)

Néu khong can thiét truy cap dén di liéu cla doi twong

Va van phai la thanh vién cla I&p
» Ham tinh chi c6 thé dung di¥ liéu tinh, goi ham tinh khéc
» Cé thé dworc goi bén ngoai I&'p chira ham dé

T nhirng doi twong khdng thude I&p (non-class), vd.

Server:getlurn();

Hodc thong qua doi twong thudc 16p do,

Phwong thirc chuan:myObject.getTurn();
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Chuong trinh cho

Display 7.6  Static Members

thanh vién tinh (1/4)

N R

O 00 N O v bW

10
11
12
13
14
15

16
17
18

#include <iostream>
using namespace std;

class Server
{
public:
Server(char letterName);
static int getTurn( );
void serveOne( );
static bool stillOpen( );
private:
static int turn;
static int lastServed;
static bool nowOpen;
char name;

};

int Server:: turn = 0;
int Server:: lastServed = 0;
bool Server::nowOpen = true;
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Chuong trinh cho thanh vién tinh (2/4)

19 1int main( )

20 {

21 Server s1(’A’), s2(’B’);

22 int number, count;

23 do

24 {

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

26 cin >> number;

27 cout << "Your turns are: ";

28 for (count = 0; count < number; count++)
29 cout << Server::getTurn( ) << " ';
30 cout << endl;

31 sl.serveOne( );

32 s2.serveOne( );

33 } while (Server::stillOpen( ));

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

35 return 0;

36}

37

38
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Chuong trinh cho thanh vién tinh (3/4)

Display 7.6 Static Members

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

41 1int Server::getTurn( ) Since getTurn is static, only static
42 { T members can be referenced in here.
43 turn++;

44 return turn;

45 }

46 bool Server::stillOpen( )

47 {

48 return nowOpen;

49 3}

50 void Server::serveOne( )

510 {

52 if (nowOpen && lastServed < turn)

53 {

54 lastServed++;

55 cout << "Server " << name

56 << " now serving " << lastServed << endl;

57 }
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Chuong trinh cho thanh vién tinh (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.

68



Vector

» Nh& lai: mang (array) cé kich thwde co dinh
» Vector la “mang nhung kich thurdc c6 thé thay doi” trong luc
chay chwong trinh ’ )
Cé kieu co sO va dung dé lwu mdt tap cac gia tri kieu co sO
La mOt kieu lOp
» St dung Thw Vién Mau Chuén (Standard Template Library)
» Cu phap khai bao: vector<Kiéu> tén_vector;
» Vi du: vector<int>v;
Tao ra mOt I&p mGi cho vector vOi ki€u int
» Truy xuat cac phan tl gidng nhr mang, théng qua index
» Nhuwng khi thém phan tl: phai goi ham thanh vién
bush_back()
» Ham thanh vién size(): tra lai sO lwgng phan tl hién tai cla
vector
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Chuong trinh cho vector (1/2)

Display 7.7 Using a Vector
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#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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Chuong trinh cho vector (2/2)

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

19 for (unsigned int i = 0; i < 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.
2468 -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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T6ém tat ham tao, ham huy

» Ham tao: twr dbng kh&i tao di¥ li€u cua I&p
Puwoc goi khi doi twong cla I&p dwgc khai bao
Ham tao c6 cung tén vOi 10p
» Ham tao mac dinh khong cé tham sO
Nén luén dwgc dinh nghia
» Bién thanh vién cla I&p
Cé thé la d6i twong clia mot I16p khéc
» Hang sO tham chiéu hiéu qua hon tham tri
» S dung inline v&i cic ham nhod dé ting hiéu suat
» Bién thanh vién tinh: dwoc chia sé b&i tat ca cic doi twong
cla I&p
» L&p vector: 1a “mang nhung kich thwdc ¢ thé thay doi”
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Tham khao

» Giao trinh chinh:W. Savitch, Absolute C++, Addison
Wesley, 2002

» Tham khao:

A.Ford and T.Teorey, Practical Debugging in C++, Prentice Hall,
2002

Nguyén Thanh Thy, K7 thuét Idp trinh C++, NXB Khoa hoc va
KiThuat, 2006
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