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Té6m tit ndi dung

Phan nay trinh bay vé 16p va déi tugng

DAN NHAP

Bay git chiing ta bt dau tim hiéu vé lap trinh huéng déi tugng trong C++. Trong cac phan sau, chiing
ta ciing tim hidu vé cac kj thuat ctia thiét ké huéng ddi tugng (Object-Oriented Design OOD): Chiing ta
phan tich mot van dé cu thé, xac dinh céc dbi tugng ndo can dé cai dit he théng, xac dinh cac thudc tinh
nao ma doi tugng phai co, xac dinh hanh vi ndo ma déi tugng can dua ra, va chi rd lam thé ndo cac dbi
tugng can tuong tac véi déi tugng khac dé thire hieén cdc muc tiéu tdng thé cia hé thong.

Chiing ta nhic lai cdc khai niém va thuat ngit chinh ctia dinh huéng déi tugng. OOP déng goi dit ligu
(céc thuoc tinh) va cac ham (hanh vi) thanh géi goi 1a cic dbi tugng. Dit lieu va cAc ham ctia d6i tugng c6
su lien hé mat thiét vé6i nhau. Cac ddi tugng cé cac dic tinh clia viec che dau thong tin. Didu nay nghia la
mic dit cac déi tugng cé thé biét lam thé nao lien lac véi déi tugng khac thong qua céc giao dién hoan toan
xac dinh, binh thudng cac déi tugng khong duge phép biét lam thé nao cac déi tugng khac duge thuc thi,
céc chi tiét ctia sy thi hanh duge dau bén trong cac ddi tugng.

Trong C va cac ngon ngit 1ap trinh tha tuc, lap trinh c¢é khuynh huéng dinh huéng hanh dong, trong khi
¥ tudng trong 1ap trinh C++ 1a dinh huéng dbi tuong. Trong C, don vi clia 1ap trinh 13 ham; trong C++,
don vi ctia 1ap trinh 14 16p (class) .

Cac lap trinh vien C tap trung vao viét cadc ham. Cac nhém clia cidc hanh dong ma thyc hién vai cong
viec duge tao thanh cdc ham, vi cac ham dugc nhém thanh cac chuong trinh. Dit liéu thi rdt quan trong
trong C, nhung quan didm 1a dit liéu ton tai chinh trong viéc hd trg cac hanh dong ma ham thyc hién. Cac
dong tit trong mot hé théng gitip cho lap trinh vién C xac dinh tap cdc ham ma sé hoat dong cling véi viéc
thue thi hé théng.

Céc lap trinh vien C++ tap trung vao viéc tao ra "cac kiéu do ngudi ding dinh nghia" (user-defined
types) goi la cac 16p. Cac 16p ciing duge tham chiéu nhu "cac kiéu do 1ap trinh vién dinh nghia" (programmer-
defined types). Mdi 16p chita dit lieu ciing nhu tap cdc ham ma xit 1y dit lieu. Cac thanh phan dit lieu clia
modt 16p duge goi 1a "cac thanh vien dit lieu" (data members). Céc thanh phan ham ctia mot 16p duge goi
14 "cac ham thanh vien" (member functions). Giéng nhu thiyc thé clia kiéu c6 sdn nhu int duge goi 1& mot
bién, mot thyc thé ciia kiéu do ngusi ding dinh nghia (nghia la mot 16p) duge goi 1a mot déi tugng. Céc
danh tit trong mot hé théng gitp cho lap trinh vien C+4 xac dinh tap cac 16p. Céac 16p nay dudc st dung
dé tao cac ddi tugng ma sé sé hoat dong cling véi viec thuc thi hé théng.

Cac 16p trong C++ dudc tién héa ti nhién cia khai niém struct trong C. Trudc khi tién hanh viéc trinh
bay céc 16p trong C-++, ching ta tim hiéu vé cau tric, va ching ta xay dung mot kiéu do ngusi diing dinh
nghia dya trén mot cau tric.
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1 CAI DAT MOT KIEU DO NGUOGI DUNG DINH NGHIA VOI MOT struct

Vi du 3.1:! Chiing ta xay dung kiéu ciu tric Time véi ba thanh vién sé nguyen: Hour, Minute va second.
Chuong trinh dinh nghia mot cau tric Time goi 14 DinnerTime. Chuong trinh in thsi gian duéi dang gio
quan doi va dang chuén.

#include <iostream.h>

struct Time

{

int Hour; // 0-23

int Minute; // 0-59

int Second; // 0-59

b

void PrintMilitary(const Time &); //prototype

void PrintStandard(const Time &); //prototype

int main()

{

Time DinnerTime;

//Thiet lap cac thanh vien voi gia tri hop le

DinnerTime.Hour = 18;

DinnerTime.Minute = 30;

DinnerTime.Second = 0;

cout < "Dinner will be held at ";

PrintMilitary(DinnerTime);

cout < " military time," < endl <« "which is ";

PrintStandard(DinnerTime);

cout < " standard time." < endl;

//Thiet lap cac thanh vien voi gia tri khong hop le

DinnerTime.Hour = 29;

DinnerTime.Minute = 73;

DinnerTime.Second = 103;

cout < endl <« "Time with invalid values: ";

PrintMilitary (DinnerTime);

cout < endl;

return 0;

¥

//In thoi gian duoi dang gio quan doi

void PrintMilitary(const Time &T')

{

cout < (T.Hour < 10 ? "0" : "") <« T .Hour <« ":"

< (T.Minute < 10 7 "0" : "") <« T.Minute <« ":"

<« (T.Second < 10 ? "0" : "") « T.Second;

//In thoi gian duoi dang chuan

void PrintStandard(const Time &T)

{

cout < ((T.Hour == 12) ? 12 : T.Hour % 12)

< """ <« (T.Minute < 10 7 "0" : "") « T.Minute
< """ « (T.Second < 10 7 "0" : "") <« T.Second
< (T.Hour < 127 " AM" : " PM");

1See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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}

Chiing ta chay vi du 3.1? , két qua & hinh 3.1

Chinner will be held at 18:30:00 military time
whichis ©:30:00 P standard ime,

Time withinvalid values 29:73: 103

Figure 1

Hinh 3.1: Két qua cta vi du 3.1

C6 mot vai han ché khi tao cac kiéu dit lieu méi v6i céc cau tric & phan trén. Khi viec khéi tao khong
duge yeu cau, c6 thé ¢ dit licu chua khdéi tao va cac van dé nay sinh. Ngay ca néu dit lieu duge khéi tao, né
¢6 thé khéi tao khong chinh xac. Cac gia tri khong hgp 1€ ¢6 thé dugc gan cho cic thanh vién clia mot cau
tric béi vi chuong trinh tryc tiép truy cap dit lieu. Chang han & vi du 3.1 & dong 23 dén dong 25, chuong
trinh gan cac gi4 tri khong hop lé cho déi tugng DinnerTime. Néu viéc cai dit ctia struct thay déi, tat ca
céc chuong trinh st dung struct phai thay déi. Diéu nay do lap trinh vien tryc tiép thao tac kiéu dit lieu.
Khong c6 "giao dien" dé bido dam lap trinh vien st dung di liéu chinh xac va bao dam dit lieu con lai &
trang théi thich hgp. Mit khac, cau tric trong C khong thé duge in nhu mot don vi, ching duge in khi cac
thanh vien duge in. Cac cau tric trong C khong thé so sanh v6i nhau, ching phai duge so sanh thanh vien
v6i thanh vién.

Phan sau cai dit lai cdu tric Time & vi du 3.1 nhu mot 16p va chitng minh mot s6 thuan 1gi dé viec tao
ra cai goi la cac kiéu dit lieu triru tugng (Abstract Data Types — ADT) nhu cac 16p. Chiing ta sé thay ring
céc 16p va cac cau tric c6 thé sit dung gan nhu giéng nhau trong C++. Sut khac nhau giita ching 1a thuoc
tinh truy cap cac thanh vién.

2 CAI PAT MOT KIEU DU LIEU TRUU TUGNG VOI MOT LOP

Céc 16p cho phép lap trinh vién mo hinh cac déi tugng ma cé cac thudce tinh (biéu dién nhu cac thanh vien
dit ligu — Data members) va cdc hanh vi hodic cac thao tac (biéu dién nhu cAc ham thanh viéen — Member
functions). Cac kiéu chita céc thanh vien dit liéu va cac ham thanh vien duge dinh nghia thong thudng trong
C++ st dung tit khéa class, ¢6 ¢t phap nhu sau:

class <class-name>

{

<member-list> //Than cta l6p

h

Trong do:

class-name: tén 16p.

member-list: dac t& cac thanh vién dit liéu va cac ham thanh vién.

Céc ham thanh vien doi khi duge goi 1a cdc phuong thitc (methods) trong cac ngon ngit 1ap trinh huéng
déi tugng khac, va dudce dua ra trong viéc dap ing cic message gdi t6i mot déi tugng. Mot message tuong
ing vG6i viéc goi ham thanh vién.

2http://cnx.org/content/m30173/latest /file:/ / /E:%5CBackupl %5CGiaotrinh%5CGtr_ OOP%5CGt _ OOP_ Nop%5CTH042%5CHtm%5CExe’
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Khi mot 16p duge dinh nghia, tén 16p ¢6 thé duge st dung dé khai bao déi tugng ctia 16p theo cii phap
sau:

<class-name> <object-name>;

Ching han, ciu tric Time sé dugc dinh nghia duéi dang 16p nhu sau:

class Time

{

public:

Time();

void SetTime(int, int, int)

void PrintMilitary();

void PrintStandard()

private:

int Hour; // 0 - 23

int Minute; // 0 - 59
int Second; // 0 - 59
b

Trong dinh nghia 16p Time chita ba thanh vién d liéu 14 Hour, Minute va Second, va ciing trong 16p nay,
chiing ta thiy cAc nhan public va private duge goi 1a cdc thuoc tinh xac dinh truy cap thanh vién (member
access specifiers) goi tit 1a thudc tinh truy cap.

Bét k¥ thanh vien di lieu hay ham thanh vién khai bao sau public ¢6 thé dugc truy cap bat ki noi nao
ma chuong trinh truy cap dén mot ddi tugng cia 16p. Bat ky thanh vién dit lieu hay ham thanh vién khai
béo sau private chi ¢6 thé duge truy cap bdi cac ham thanh vien ciia 16p. Céc thuoc tinh truy cap luon luon
két thiic véi dau hai chdm (:) va c6 thé xuat hien nhiéu lan va theo thi tu bat k¥ trong dinh nghia l6p. Mac
dinh thudc tinh truy cap la private.

Dinh nghia 16p chita cac prototype clia bén ham thanh vién sau thuoc tinh truy cap public 14 Time(),
SetTime(), PrintMilitary() v& PrintStandard(). D6 1a cdc ham thanh vién public (public member function)
hoiic giao dien (interface) cia 16p. Cac ham nay sé duge sit dung béi céac client (nghia 1a cidc phan clia mot
chuong trinh ma la cac ngusi dimg) ctia 16p xit 1y dit lieu ciia 16p. C6 thé nhan thay trong dinh nghia l6p
Time, ham thanh vién Time() ¢6 cung tén véi tén 16p Time, n6é duge goi 1a ham xay dung (constructor
function) cta 16p Time.

Mot constructor 13 mot ham thanh vién diic biet ma khéi dong cac thanh vien dit lidu ciia mot déi tugng
clia 16p. Mot constructor ciia 16p duge goi tir dong khi dbi tugng clia 16p dé dudce tao.

Thong thudng, cac thanh vién di lieu dudc liet ké trong phan private clia mot 16p, con cac ham thanh
vien dugc liet ké trong phan public. Nhung c6 thé c6 cac ham thanh vién private va thanh vien dit lieu
public.

Khi 16p duge dinh nghia, né c6 thé sit dung nhu mot kiéu trong phan khai bao nhu sau:

Time Sunset, // D6i tugng ctia 16p Time

ArrayTimes[5], // Mang cac déi tugng ctia 16p Time

*PTime, // Con trd tré6 dén mot doéi tugng ctia 16p Time

&DinnerTime = Sunset; // Tham chiéu dén mot ddi tugng ctia 16p Time

Vi du 3.23: Xay dung lai 16p Time & vi du 3.14
: #include <iostream.h>

1
2:
3: class Time

4:{

5: public:

6: Time(); //Constructor

7: void SetTime(int, int, int); //Thiét lap Hour, Minute va Second
8: void PrintMilitary(); //In thoi gian dudi dang gis quan doi

3See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm ("http:>
4See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm (*http: >
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9: void PrintStandard(); //In thsi gian dudi dang chuan

10: private:

11: int Hour; // 0 - 23

12: int Minute; // 0 - 59

13: int Second; // 0 - 59

14: };

15:

16: //Constructor khéi tao méi thanh vien DL véi gia tri zero
17: //Bao dam tat ca cac doi tugng bat dau ¢ mot t.thai thich hgp
18: Time:: Time()

19: {

20: Hour = Minute = Second = 0;

21: }

22:

23: //Thiét lap mot gia tri Time méi st dung gio quandoi

24: //Thuec hién vigc kiém tra tinh hgp lé trén céc gia tri dit ligu
25: //Thiét lap cac gia tri khong hgp 1@ thanh zero

26: void Time::SetTime(int H, int M, int S)

27 {

28: Hour=(H>=0&& H<24)7H:0;

29:  Minute = (M >=0 && M < 60) ? M : 0;

30: Second = (S >=0&& S < 60)7S:0;

31: }

32:

33: //In thai gian dudi dang gio quan doi

34: void Time::PrintMilitary()

35: {

36: cout < (Hour < 107 "0" : "") <« Hour <« ":"
37 < (Minute < 10 7 "0" : "") <« Minute < ":"
38: < (Second < 10 7 "0" : "") < Second;

39: }

40:

41: //In thai gian dusi dang chuan
42: void Time::PrintStandard()

43: {

44:  cout < ((Hour == 0 || Hour == 12) ? 12 : Hour % 12)
A4: < "' < (Minute < 10 ? "0" : "") < Minute
45: < "" <« (Second < 10 7 "0" : "") <« Second
46: < (Hour < 12 7 " AM" : " PM");

48: }

49:

50: int main()

51: {

52:  Time T; //D6i tugng T ctia 16p Time

53:

n

54:  cout < "The initial military time is ";
55:  T.PrintMilitary();

56: cout < endl < "The initial standard time is ";
57:  T.PrintStandard();

58:

59:  T.SetTime(13, 27, 6);

http://cnx.org/content/m30173/1.1/
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60: cout < endl <« endl <« "Military time after SetTime is ";
61: T.PrintMilitary();

62: cout < endl <« "Standard time after SetTime is ";

63:  T.PrintStandard();

64:

65:  T.SetTime(99, 99, 99); //Thit thiét lap gia tri khong hop le
66: cout < endl < endl <« "After attempting invalid settings:"
67: < endl <« "Military time: ";

68:  T.PrintMilitary();

69: cout < endl <« "Standard time: ";

70:  T.PrintStandard();

71:  cout < endl;

72:  return 0;

73: }

Ching ta chay vi du 3.2°% , két qua & hinh 3.2

Figure 2

Hinh 3.2: Két qua ctia vi du 3.2

Trong vi du 3.2, chuong trinh thuyét minh mot déi tugng ctia 16p Time goi 1a T (dong 52). Khi d6
constructor ciia 16p Time ty dong goi va rd rang khdi tao méi thanh vien dit liéu private 1a zero. Sau d6 thoi
gian dugc in dudi dang gio quan doi va dang chuan dé xac nhan céac thanh vien nay duge khéi tao thich hgp
(dong 54 dén 57). Ké t6i thoi gian dugc thiét 1ap bang cach st dung ham thanh vien SetTime() (dong 59)
va thoi gian lai duge in 6 hai dang (dong 60 dén 63). Cubi cung ham thanh vien SetTime() (dong 65) thi
thiét 1ap cac thanh vién di liu véi céc gia tri khong hgp g, va thai gian lai duge in 6 hai dang (dong 66
dén 70).

Chiing ta nhan thiy ring, tat ca cac thanh vien dit licu ciia mot 16p khong thé khéi tao tai noi ma ching
duge khai bao trong than 16p. Cac thanh vién dit lieu nay phai duge khdi tao bdi constructor cta 16p hay
chiing c¢6 thé gan gia tri bdi cac ham thiét lap.

Khi mot 16p duge dinh nghia va cdc ham thanh vién ciia n6 duge khai bao, cadc ham thanh vién nay phéi
duge dinh nghia. M&i ham thanh vién ctia 16p c6 thé duge dinh nghia triyc tiép trong than 16p (hién nhien

Shttp://cnx.org/content /m30173/latest /file:// /E:%5CBackupl1 %5CGiaotrinh%5CGtr_ OOP%5CGt _ OOP _Nop%5CTH042%5CHtm%5CExe’
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bao gém prototype ham ciia 16p), hosic ham thanh vién c6 thé duge dinh nghia sau than 16p. Khi mot ham
thanh vién dugce dinh nghia sau dinh nghia 16p tuong tng, tén ham duge dat trudc béi tén 16p va toan ti
dinh pham vi (::). Chang han nhu & vi du 3.2 gom cac dong 18, 26, 34 va 42. Béi vi cac 16p khac nhau c6
thé c6 céac tén thanh vien giéng nhau, toan ti dinh pham vi "rang buoc" tén thanh vien t6i tén 16p dé nhan
dang cac ham thanh vién cta mot 16p.

Mic dit mot ham thanh vien khai bao trong dinh nghia mot 16p c¢6 thé dinh nghia bén ngoai dinh nghia
16p nay, ham thanh viéen d6 vAn con bén trong pham vi clia 16p, nghia 13 tén ctia né chi dugc biét téi cac
thanh vién khéc ctia 16p ngoai trit tham chiéu thong qua mot déi tuong ctia 16p, mot tham chiéu t6i mot ddi
tuong clia 16p, hodc mot con trd tré t6i mot ddi tugng clia 16p.

Néu mot ham thanh vién duge dinh nghia trong dinh nghia mot 16p, ham thanh vién nay chinh 13 ham
inline. Cdc ham thanh vién dinh nghia bén ngoai dinh nghia mot 16p ¢6 thé 1a ham inline bing cach sit dung
tuit khéa inline.

Ham thanh vién cling tén véi tén 16p nhung dat trude 1a mot ky ty ngd (~) duge goi 1a destructor clia
16p nay. Ham destructor lam "cong viéc noi trg két thic" trén mdi déi tugng ctia 16p trude khi viing nhs cho
déi tugng duge phuc hdi béi he thong.

Vi dy 3.3% Lay lai vi du 3.27 nhung hai ham PrintMilitary() v& PrintStandard() 1a cac ham inline.

1: #include <iostream.h>

2:

3: class Time

4: {

5: public:

6: Time(); ; //Constructor

7: void SetTime(int, int, int); //Thiét 1lap Hour, Minute va Second
8: void PrintMilitary() // In thdai gian duéi dang gis quandoi
9: {

10: cout < (Hour < 10 7 "0" : "") <« Hour <« ":"

11: < (Minute < 10 7 "0" : "") <« Minute < ":"

12: < (Second < 10 ? "0" : "") < Second;

13: }

14: void PrintStandard(); // In thoi gian dudi dang chuan
15: private:

16: int Hour; // 0 - 23

17: int Minute; // 0 - 59

18: int Second; // 0 - 59

19: };

20: //Constructor khéi tao mdi thanh vien dit lieu véi gia tri zero
21: //Béo dam t.ca céc ddi tugng bat dau & mot trang thai thich hgp
22: Time::Time()

23: {

24: Hour = Minute = Second = 0;

25: }

26:

27: #9; //Thiét 1lap mot gid tri Time mdi stt dung gid quan doi
28: #9; //T.hién viéc k.tra tinh hgp 1é trén cac gia tri DL

29: #9; //Thiét lap cac gia tri khong hgp 1@ thanh zero

30: void Time::SetTime(int H, int M, int S)

31: {

32: Hour = (H>=0&& H < 24) ? H: 0;

6See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
"See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm ("http:>
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33: Minute = (M >= 0 && M < 60) ? M : 0;
34: Second = (S >=0&& S < 60) ? S : 0;
35: }

36:

37: #9; //In thai gian dusi dang chuan

38: inline void Time::PrintStandard()

39: {

40: cout < ((Hour == 0 || Hour == 12) ? 12 : Hour % 12)
41: < "" <« (Minute < 10 ? "0" : "") <« Minute
42: < ":" <« (Second < 10 ? "0" : "") <« Second
43: < (Hour < 12?7 " AM" : " PM");

44: }

45:

46: int main()

47: {

48: Time T;

49:

"

50: cout < "The initial military time is ";
51: T .PrintMilitary();

52: cout < endl < "The initial standard time is ";

53: T.PrintStandard();

54:

55: T.SetTime(13, 27, 6);

56: cout < endl < endl < "Military time after SetTime is ";
57: T.PrintMilitary();

58: cout < endl <« "Standard time after SetTime is ";

59: T.PrintStandard();

60:

61: T.SetTime(99, 99, 99); //Thit thiét 1ap gia tri khong hgp le
62: cout < endl < endl < "After attempting invalid settings:"
63: < endl < "Military time: ";

64: T.PrintMilitary();

65: cout <« endl < "Standard time: ";

66: T.PrintStandard();

67: cout < endl;

68: return 0;

69: }

Chiing ta chay vi du 3.3% , két qua & hinh 3.3

8http://cnx.org/content/m30173/latest /file:/ / /E:%5CBackupl %5CGiaotrinh%5CGtr_ OOP%5CGt _ OOP_ Nop%5CTH042%5CHtm %5CExe’
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Figure 3

Hinh 3.3: Két qua ctia vi du 3.3

3 PHAM VI LOP VA TRUY CAP CAC THANH VIEN LGP

Céc thanh vien dit lieu ctia mot 16p (céc bién khai bao trong dinh nghia 16p) va cdc ham thanh vien (céc
ham khai bao trong dinh nghia 16p) thudc vao pham vi ctia 16p.

Trong mot pham vi 16p, cac thanh vién ctia 16p dude truy cap ngay lap tic bdi tit cid cadc ham thanh
vien ctia 16p d6 va c6 thé duge tham chiéu mot cach dé dang bdi tén. Bén ngoai mot pham vi 16p, cac thanh
vién clia 16p duge tham chiéu thong qua hoic mot tén déi tugng, mot tham chiéu dén mot ddi tuong, hoac
mot con trd t6i déi tugng.

Céc ham thanh vién ctia 16p c6 thé duge da niang héa (overload), nhung chi béi cac ham thanh vien khéc
ciia 16p. Dé da nang héa mot ham thanh vien, don gian cung cip trong dinh nghia 16p mot prototype cho
mdi phién ban cia ham da niang hoéa, va cung cAp mot dinh nghia ham riéng biét cho méi phién ban cla
ham.

Céac ham thanh vién c¢6 pham vi ham trong mot 16p — cac bién dinh nghia trong mot ham thanh vién chi
dugce biét t6i ham d6. Néu mot ham thanh vién dinh nghia mot bién ciing tén v6i tén mot bién trong pham
vi 16p, bién pham vi 16p duge dau béi bién pham vi ham bén trong pham vi ham. Nhu thé mot bién bi dau
¢6 thé duge truy cap thong qua toan tit dinh pham vi.

Cac toan tit duge st dung dé truy cap cac thanh vien ciia 16p duge dong nhat véi cac toan tit sit dung dé
truy cap cac thanh vién ciia cau tric. Todn ti lya chon thanh vién dau cham (.) duge két hgp v6i mot tén
ciia dbi tugng hay véi mot tham chiéu t6i mot déi tugng dé truy cap cac thanh vien ciia déi tugng. Toan tit
lya chon thanh vien mai tén (->)duge két hop v6i mot con trd tré t6i mot truy cap dé truy cép cac thanh
vién clia ddi tugng.

Vi du 3.4:° Chuong trinh sau minh hoa viéc truy cap cac thanh vién ctia mot 16p vé6i céc toan ti Iua
chon thanh vién.

1: #include <iostream.h>

2:

3: class Count

4: {

9See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm (http: >
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5: public:

6: int X;

7:  void Print()

8 |

9: cout < X < endl;
10}

11: }

12:

13: int main()

14: {

15:  Count Counter, //Tao ddi tugng Counter

16:  *CounterPtr = &Counter, //Con tr6 trd t6i Counter

17:  &CounterRef = Counter; //Tham chiéu t6i Counter

18:

19:  cout < "Assign7 to X and Print using the object’s name: ";
20:  Counter.X = 7; //Gan 7 cho thanh vien di lieu X

21:  Counter.Print(); //Goi ham thanh vién Print

22:

23:  cout < "Assign 8 to X and Print using a reference: ";
24:  CounterRef.X = 8; //Gan 8 cho thanh vién di lieu X
25:  CounterRef.Print(); //Goi ham thanh vién Print

26:

27:  cout <« "Assign 10 to X and Print using a pointer: ";
28:  CounterPtr->X = 10; // Gan 10 cho thanh vién di ligu X
29:  CounterPtr->Print(); //Goi ham thanh vién Print

30: return 0;

31: }

Chiing ta chay vi du 3.4'9 , két qua & hinh 3.4

Assign ¥ to X and Print using the object's name: 7
Assign 8 to X and Print using a reference: 8

Acsdgn 10 to X and Print uang a pointer: 10

Figure 4

Hinh 3.4: Két qua cta vi du 3.4

4 PIEU KHIEN TRUY CAP TGI CAC THANH VIEN

Céc thuoc tinh truy cap public va private (va protected chiing ta sé xem xét sau) duge sit dung dé diéu
khién truy cap t6i cac thanh vién dit lidu va cdc ham thanh vién cta l6p. Ché do truy cap mic dinh déi véi
16p 1& private vi thé tat ci cic thanh vién sau phan header ctia 16p va truéc nhan dau tién 1a private. Sau
mdi nhan, ché do ma dugce kéo theo béi nhan dé ap dung cho dén khi gip nhin ké tiép hoic cho dén khi gip

10http://cnx.org/content /m30173/1atest /file: // /E:%5CBackup1%5CGiaotrinh%5CGtr_ OOP%5CGt_ OOP _Nop%5CTH042%5CHtm%5CExe’
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dau méc phéi (}) ctia phan dinh nghia 16p. Céc nhan public, private v protected c6 thé duge lap lai nhung
cach diing nhu vay thi hiém c6 va c6 thé gay kho hiéu.

Céc thanh vién private chi c6 thé duge truy cap bdi cac ham thanh vien (va cAc ham friend) ctia 16p do.
Cac thanh vien public ctia 16p c6 thé duge truy cap bdi bat ki ham nao trong chuong trinh.

Muc dich chinh ctia céc thanh vién public 1a dé bidu thi cho client clia 16p mot cai nhin ciia cac dich vu
(services) ma 16p cung cap. Tap hop nay ciia cdc dich vu hinh thanh giao dién public ciia 16p. Céc client clia
16p khong can quan tam lam thé ndo 16p hoan thanh cic thao tac ctia né. Cac thanh vién private ctia 16p
ciing nhu cac dinh nghia clia cidc ham thanh vién public ctia né thi khong phai cé thé truy cap t6i client clia
mot 16p. Cac thanh phan nay hinh thanh sy thi hanh cta 16p.

Vi du 3.5: ''Chuong trinh sau cho thay ring céc thanh vien private chi c6 thé truy cap thong qua giao
dién public st dung cac ham thanh vién public.

#include <iostream.h>

class MyClass

{

private:

int X,Y;

public:

void Print();

b

void MyClass::Print()

{

cout KX<KY<endl,
}

int main()

{

MyClass M;

M.X = 3;

MY = 4;
M.Print();

return 0;

}

Khi ching ta bién dich chuong trinh nay, compiler phét sinh ra hai 16i tai hai dong 20 va 21 nhu sau:

Compiling CT3_5CPE:
EBrror CT3_5.CPF 20: Wy Class:: X'is not accessible

EBrror CT3_ 5. CPF 21: Wy Class:: ¥ '1s not accessible

Figure 5

Hinh 3.5: Thong bao 16i ctia vi du 3.5
Thudc tinh truy cap mic dinh déi v6i cac thanh vién ciia 16p 1a private. Thudc tinh truy cap cac thanh
vien ctia mot 16p c¢6 thé duge thiét lap ré rang 1a public, protected hodc private. Thudc tinh truy cap mic

1See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>

http://cnx.org/content/m30173/1.1/



Connexions module: m30173 12

dinh déi véi cac thanh vién clia struct 1 public. Thudc tinh truy cap cac thanh vién clia mot struct ciing c6
thé dugc thiét 1ap ré rang la public, protected hodc private.

Truy cap dén mot dit lieu private can phai duge diéu khién can than béi viéc sit dung ciia cdc ham thanh
vién, goi la cdc ham truy cap (access functions).

5 CAC HAM TRUY CAP VA CAC HAM TIEN IiCH

Khong phai tat ca cac ham thanh vién déu la public dé phuc vy nhu bo phan giao dién ctia mot 16p. Mot
vai ham con lai 1a private va phuc vu nhu cac ham tién ich (utility functions) cho cédc ham khac ctia 16p.

Céc ham truy cap c6 thé doc hay hién thi dit licu. Sit dung cac ham truy cap dé kiém tra tinh dang hoic
sai clia cac diéu kien — cac ham nhu thé thudng duge goi 1 cac ham khing dinh (predicate functions). Mot
vi du ctia ham khéng dinh la mot ham IsEmpty() ctia 16p container - mot 16p ¢6 kha nang giit nhieu déi
tugng - gidng nhu mot danh sach lien két, mot stack hay mot hang dgi. Mot chuong trinh sé kiém tra ham
ISEmpty() trudc khi thit doc muc khac tir di tugng container.

Mot ham tién ich khong 13 mdt phan clia mot giao dién ciia 16p. Hon nita né 1a mot ham thanh vien
private ma hd trg cac thao tac cia cac ham thanh vién public. Cac ham tién ich khong dy dinh duge st
dung béi cac client cia 16p.

Vi du 3.6:'2 Minh hoa cho cac ham tién ich.

1: #include <iostream.h>
: #include <iomanip.h>

: class SalesPerson

{

: public:

: SalesPerson(); / /constructor

: void SetSales(int, double);//Ng.diing cung cap cac hinh ciia
9: #9; #9; //nhiing hang ban ciia mot thang

10: void PrintAnnualSales();

11:

12: private:

13: double Sales[12]; //12 hinh ctia nhitng hang ban hing thang
14: double TotalAnnualSales(); //Ham tién ich

15: };

16:

17: //Ham constructor khdi tao méang

18: SalesPerson::SalesPerson()

19: {

20: for (int I =0; I < 12; I4++)

21: Sales[I] = 0.0;

22: }

23:

24://Ham th.1ap mot trong 12 hinh ctia nhitng hang ban hing thang
25: void SalesPerson::SetSales(int Month, double Amount)

26: {

27: if (Month >= 1 && Month <= 12 && Amount > 0)

28: Sales[Month - 1] = Amount;

29: else

30: cout < "Invalid month or sales figure" < end];

31: }

0D U W

12See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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32:

33: //Ham tien ichdé tinh téng hang ban hing nam
34: double SalesPerson::TotalAnnualSales()
35: {

36: double Total = 0.0;

37:

38: for (int I =0; 1 < 12; I++)

39: Total += Sales|[I];

40: return Total;

41: }

42:

43: //In téng hang ban hing nam

44: void SalesPerson::Print AnnualSales()

45: {

46: cout < setprecision(2)

47: < setiosflags(ios::fixed | ios:showpoint)
48: < endl <« "The total annual sales are: $"
49: <« TotalAnnualSales() < endl;

50: }

51:

52: int main()

53: {

54: SalesPerson S;

55: double salesFigure;

56:

57: for (int I = 1; I <= 12; [4++)

58: {

59: cout < "Enter sales amount for month "<« I < ": ";
60: cin > salesFigure;

61: S.SetSales(I, salesFigure);

62: }

63: S.PrintAnnualSales();

64: return 0;

65: }

Ching ta chay vi du 3.6 , két qua & hinh 3.6

13http://cnx.org/content /m30173/1atest /file: // /E:%5CBackupl%5CGiaotrinh%5CGtr_ OOP%5CGt_ OOP _Nop%5CTH042%5CHtm%5CExe’
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Figure 6

Hinh 3.6: Két qua ctia vi du 3.6

6 KHOI DPONG CAC DOI TUGNG CUA LOP : CONSTRUCTOR

Khi mot déi tugng duge tao, cac thanh vién clia né c¢6 thé duge khéi tao bdi mot ham constructor. Mot
constructor 13 mot ham thanh vién vé6i tén gibng nhu tén ctia 16p. Lap trinh vién cung cip constructor ma
duge goi tir dong mdi khi ddi tugng ciia 16p dé duge tao. Céac thanh vien dit lieu ctia mot 16p khong thé duge
khdéi tao trong dinh nghia cta 16p. Hon nita, cdc thanh vién di lieu phai duge khéi dong hodc trong mot
constructor ciia 16p hodc cac gia tri clia ching c¢6 thé duge thiét lap sau sau khi déi tugng duge tao. Cac
constructor khong thé mo ta cac kiéu tra vé hodc cac gia tri trd vé. Cac constructor c6 thé duge da ning
héa dé cung cap su da dang dé khdi tao cac dbi tugng ciia 16p.

Constructor c6 thé chiia cac tham s6 mic dinh. Bing cach cung cip cac tham s6 mac dinh cho constructor,
ngay ca néu khong c6 cac gia tri ndo duge cung cap trong mot constructor thi déi tuong van duge bdo dam
dé trong mot trang thai phit hgp vi céc tham sé mac dinh. Mot constructor ctia lap trinh vién cung cip ma
hodc tat ca cac tham sb ctia né c6 gia tri mic dinh hoic khéng c6 tham sé nao dude goi 1a constructor mac
dinh (default constructor). Chi ¢6 thé c6 mot constructor mic dinh cho mdi 16p.

Vi du 3.7:™ Constructor v6i cac tham s6 mic dinh

#include <iostream.H>

class Time

{

public:

Time(int = 0, int = 0, int = 0); //Constructor mac dinh

void SetTime(int, int, int);

14Gee the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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void PrintMilitary();

void PrintStandard();

private:

int Hour;

int Minute;

int Second,;

%

//Ham constructor de khoi dong du lieu private
//Cac gia tri mac dinh la 0

Time::Time(int Hr, int Min, int Sec)

{

SetTime(Hr, Min, Sec);

}

//Thiet lap cac gia tri cua Hour, Minute va Second
//Gia tri khong hop le duoc thiet lap la 0

void Time::SetTime(int H, int M, int S)

{

Hour = (H>=0&& H < 24) 7 H : 0;

Minute = (M >=0 && M < 60) ? M : 0;
Second = (S >=0&& S < 60) ?S:0;

}

//Hien thi thoi gian theo dang gio quan doi: HH:MM:SS
void Time::PrintMilitary()

{

cout < (Hour < 107 "0" : "") <« Hour <« ":"

< (Minute < 10 7 "0" : "") <« Minute < ":"

< (Second < 10 7 "0" : "") <« Second;

}

//Hien thi thoi gian theo dang chuan: HH:MM:SS AM (hoac PM)
void Time::PrintStandard()

{

cout < ((Hour == 0 || Hour == 12) ? 12 : Hour % 12)
< "" <« (Minute < 10 ? "0" : "") <« Minute

< """ <« (Second < 10 7 "0" : "") < Second

< (Hour < 127 " AM" : " PM");

}

int main()

Time T1,T2(2),T3(21,34),T4(12,25,42),T5(27,74,99);

cout < "Constructed with:" < endl <« "all arguments defaulted:" < endl < " ";
T1.PrintMilitary();cout < endl < " ";

T1.PrintStandard();

cout < endl < "Hour specified; Minute and Second defaulted:" < endl < " ";
T2.PrintMilitary();cout < endl < " ";

T2.PrintStandard();

cout < endl < "Hour and Minute specified; Second defaulted:" < endl < " ";
T3.PrintMilitary();cout < endl < " ";

T3.PrintStandard();cout < endl <« "Hour, Minute, and Second specified:"<endl<" ";
T4.PrintMilitary(); cout < endl < " ";

T4.PrintStandard();cout < endl < "all invalid values specified:" < endl < " ";
T5.PrintMilitary();cout < endl <« " ";

http://cnx.org/content/m30173/1.1/
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T5.PrintStandard();cout < endl;

return 0;

}

Chuong trinh 6 vi du 3.7 khdi tao nam ddi tugng ciia 16p Time (6 dong 52). Dbi tugng T1 v6i ba tham
s6 lay gia tri mic dinh, déi tugng T2 v6i mot tham s6 dude mo ta, dbi tugng T3 véi hai tham s6 duge mo
ta, d6i tugng T4 vé6i ba tham s6 duge mo ta v ddi tuong T5 véi cac tham sb c6 gia tri khong hop lé.

Ching ta chay vi du 3.7'° | két qua & hinh 3.7

Figure 7

Hinh 3.7: Két qua ctia vi du 3.7

Néu khong c6 constructor ndo dude dinh nghia trong mot 16p thi trinh bién dich tao mot constructor
mic dinh. Constructor nay khong thiyc hién bat ki syt khdi tao nao, vi vay khi déi tugng dude tao, né khong
bao dam dé trong mot trang thai phit hop.

7 SU DUNG DESTRUCTOR

Mot destructor 13 mot ham thanh vien dic biét cia mot 16p. Tén ciia destructor ddi véi mot 16p 1a ky tu
nga (~) theo sau béi tén 16p.

Destructor ctia mot 16p duge goi khi déi tugng duge hity bé nghia 13 khi sy thyc hién chuong trinh i
khéi pham vi ma trong dé déi tugng ctia 16p d6 dude khdi tao. Destructor khong thyc sy hity bo ddi tugng

Shttp://cnx.org/content/m30173/latest/file: // /E:%5CBackupl %5CGiaotrinh%5CGtr OOP%5CGt _ OOP _ Nop%5CTH042%5CHtm%5CExeS
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— 16 thyce hién "cong viéc noi trg két thic" trude khi hé théng phuc hdi khong gian bo nhé ctia ddi tugng
dé né c6 thé duge st dung giit cic ddi tugng méi.

Mot destructor khong nhan cac tham sé va khong tra vé gia tri. Mot 16p chi c6 duy nhat mat destructor
— da nang hoéa destructor la khong cho phép.

Néu trong mot 16p khong c6 dinh nghia mot destructor thi trinh bien dich sé tao mot destructor mic
dinh khong lam gi ca.

Vi dy 3.8:'6 Lép ¢6 ham destructor

#include <iostream.h>

class Simple

{private:

int *X;

public:

Simple(); //Constructor

~Simple(); //Destructor

void SetValue(int V);

int GetValue();

};
Simple::Simple()
{ X = new int; //Céap phat viing nhé cho X
}

Simple::~Simple()

delete X; //Giai phéng viing nhé khi ddi tugng bi hity bo.
}

void Simple::SetValue(int V)

{

*X =V;

}

int Simple::GetValue()

{

return *X;

}

int main()

{

Simple S;

int X;

cout<"Enter a number:";
cin>X;

S.SetValue(X);
cout<"The value of this number:"<S.GetValue();
return 0;

}

Ching ta chay vi du 3.8'7 | két qua & hinh 3.8

16See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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Enter a mumber; 12

The value of th s mumber: 12

Figure 8

Hinh 3.8: Két qua cia vi du 3.8

8 KHI NAO CAC CONSTRUTOR VA DESTRUCTOR DUQGC GOI ?

Cac constructor va destructor duge goi mot cach tu dong. Thit tu cac ham nay duge goi phu thudc vao thi
tu trong dé su thuc hien vao va rdi khéi pham vi ma cac déi tugng dude khéi tao. Mot cach tong quat, cac
destructor dugc goi theo thit tu nguge véi thit tu cia cac constructor duge goi.

Cac constructor dudc goi clia cac ddi tugng khai bao trong pham vi toan cuc trude bat ky ham nao (bao
gdm ham main()) trong file ma bat dau thuyc hien. Cac destructor tuong ing duge goi khi ham main() két
thic hodc ham exit() duge goi.

Cac constructor ciia cac déi tugng cuc bo tu dong dudce goi khi sy thuc hien dén diém ma cac déi tugng
duge khai bdo. Cac destructor tuong ting duge goi khi cac doéi tugng roi khoéi pham vi (nghia la khoi ma
trong d6 ching duge khai bao). Cac constructor va destructor d6i véi cac dbi tugng cuc bo tu dong duge goi
mdbi khi cac ddi tugng vio va roi khoéi pham vi.

Céc constructor duge goi clia cac dbi tugng cuc bo tinh (static) khi sy thue hien dén diém ma cac déi
tugng dugde khai béo 1an dau tien. Cac destructor tuong ing dugce goi khi ham main() két thiic hodc ham
exit() dugce goi.

Vi du 3.9:'® Chuong trinh sau minh hoa thi tu cdc constructor va destructor dudc goi.

#include <iostream.h>

class CreateAndDestroy

{

public:

CreateAndDestroy(int); //Constructor

~CreateAndDestroy(); //Destructor

private:

int Data;

h

CreateAndDestroy::CreateAndDestroy (int Value)

{

Data = Value;

cout < "Object " <« Data < " constructor";

}

CreateAndDestroy::~CreateAndDestroy/()

{

cout < "Object " < Data < " destructor " <« endl;

}

void Create(void); //Prototype
CreateAndDestroy First(1); //Doi tuong toan cuc

18See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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int main()

{

cout < " (global created before main)" < endl;

CreateAndDestroy Second(2); //Doi tuong cuc bo

cout < " (local automatic in main)" < endl;

static CreateAndDestroy Third(3); //Doi tuong cuc bo

cout < " (local static in main)" < endl;

Create(); //Goi ham de tao cac doi tuong

CreateAndDestroy Fourth(4); //Doi tuong cuc bo

cout < " (local automatic in main)" < endl;

return 0;

}

//Ham tao cac doi tuong

void Create(void)

{

CreateAndDestroy Fifth(5);

cout < " (local automatic in create)" < endl;

static CreateAndDestroy Sixth(6);

cout < " (local static in create)" < endl;

CreateAndDestroy Seventh(7);

cout < " (local automatic in create)" < endl;

}

Chuong trinh khai bao First 6 pham vi toan cuc. Constructor ctia né duge goi khi chuong trinh bat dau
thire hién va destructor ctia né dude goi lic chuong trinh két thiic sau tat ca cac déi tugng khéac dude hity bé.
Ham main() khai béao ba d6i tugng. Céc ddi tugng Second va Fourth 1a cac dbi tugng cuc bo tu dong va d6i
tugng Third 1a mot déi tugng cuc bo tinh. Cac constructor clia cac dbi tugng nay duge goi khi chuong trinh
thuc hien dén diém ma mdi déi tuong duge khai bao. Cac destructor ciia cac déi tugng Fourth va Second
dugce goi theo thit ty nay khi két thic ctia main() dat dén. Vi ddi tugng Third 1a tinh, né ton tai cho dén
khi chuong trinh két thtc. Destructor ciia déi tuwgng Third dude goi trude destructor ctia First nhung sau
tat cd cac déi tugng khac duge hity bé.

Ham Create() khai bao ba ddi tugng — Fifth va Seventh 1a cdc ddi tugng cuc bo tu dong va Sixth 1a
mot ddi tugng cuc bo tinh. Cac destructor ciia cac ddi tugng Seventh va Fifth duge goi theo thi ty nay
khi két thiic ciia create() dat dén. Vi d6i tugng Sixth 1a tinh, n6 ton tai cho dén khi chuong trinh két thic.
Destructor ctia ddi tugng Sixth duge goi trude cic destructor ctia Third va First nhung sau tat ci cac doéi
tugng khac duge hiy bo.

Ching ta chay vi du 3.9'% | két qua & hinh 3.9
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Figure 9

Hinh 3.9: Két qua cia vi du 3.9

9 SU DUNG CAC THANH VIEN DU LIEU VA CAC HAM THANH VIEN

Céc thanh vien dit lieu private chi c6 thé duge xit Iy bdi cAc ham thanh vién (hay ham friend) ciia l6p. Céc
16p thudng cung cap cdc ham thanh vién public dé cho phép cac client ciia 16p dé thiét lap (set) (nghia la
"ghi") hoac lay (get) (nghia 1a "doc") céc gia tri clia cac thanh vien dit ligu private. Cac ham nay thuong
khong can phai duge goi "set" hay "get", nhung ching thuong dit tén nhu vay. Ching han, mot 16p c6
thanh vien di lieu private c6 tén InterestRate, ham thanh vien thiét 1ap gia tri c6 tén 1a SetInterestRate()
va ham thanh vien 1ay gia tri c6 tén 1a GetInterestRate(). Cac ham "Get" cling thudng duge goi 1a cac ham
chat van (query functions).

Néu mot thanh vien dit lieu 1a public thi thanh vien dit lieu c6 thé duge doc hodc ghi tai bat ky ham nao
trong chuong trinh. Néu mot thanh vién dit liéu 13 private, mot ham "get" public nhat dinh cho phép cac
ham khac dé doc dit licu nhung ham get c6 thé diéu khién sy dinh dang va hién thi clia dit lieu. Mot ham
"set" public c6 thé sé xem xét can than bat ky c6 ging nao dé thay doéi gia tri ctia thanh vien dit lieu. Diéu
nay sé bao dam ring gia tri méi thi tuong thich déi véi muc dit lieu. Ching han, mot sy ¢6 ging thiét lap
ngay cia thang la 37 sé bi loai trir.

Cac lgi ich cua sy toan ven dit lieu thi khong ty dong don gidn béi vi cac thanh vién dit lieu duge tao
la private — lap trinh vién phai cung cap sy kiém tra hop 1é. Tuy nhién C++ cung cap mot khung lam viec
trong d6 cac lap trinh vién c6 thé thiét ké céc chuong trinh t6t hon.

Client ctia 16p phai dugce thong bao khi mot syt ¢6 ging duge tao ra dé gan mot gia tri khong hgp 1é cho
mot thanh vién dit lieu. Chinh vi 1y do nay, cac ham "set" clia 16p thudng dude viét tra vé cac gia tri cho
biét ring mot sy cb6 ging da tao ra dé gan mot dit lieu khong hop 1é cho mot ddi tugng clia 16p. Dieu nay
cho phép cac client ciia 16p kiém tra céc gia tri tra vé dé xac dinh néu déi tugng ma chiing thao téc 1a mot
dbi tugng hop 1é va dé bét giit hoat dong thich hgp néu déi tugng ma ching thao tac thi khong phai hop le.

http://cnx.org/content/m30173/1.1/
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Vi du 3.10:?° Chuong trinh mé rong 16p Time & vi du 3.2 bao gdm ham get va set ddi v6i cac thanh vien
dit liéu private 1a hour, minute va second.
1: #include <iostream.h>

: class Time

{

: public:

: Time(int = 0, int = 0, int = 0); //Constructor

: //Céc ham set

: void SetTime(int, int, int); //Thiét lap Hour, Minute, Second
9: void SetHour(int); //Thiét lap Hour

10: void SetMinute(int); //Thiét lap Minute

11: void SetSecond(int); //Thiét lap Second

12: //Céac ham get

13: int GetHour(); //Tra vé Hour

14: int GetMinute(); //Tra vé Minute

15: int GetSecond(); //Tra vé Second

16:

17: void PrintMilitary(); //Xuat thoi gian theo dang git quandoi
18: void PrintStandard(); //Xuat thdi gian theo dang chuan
19:

20: private:

21: int Hour; //0 - 23

22: int Minute; //0 - 59

23: int Second; //0 — 59

24: };

25:

26: //Constructor khéidong di liéu private

27: //Goi ham thanh vién SetTime() dé thiét 1ap cac bién
24: //Cac gia tri mac dinh 14 0

25: Time::Time(int Hr, int Min, int Sec)

26: {

27: SetTime(Hr, Min, Sec);

28: }

29:

30: //Thiét lap cac gia tri ciia Hour, Minute, va Second
31: void Time::SetTime(int H, int M, int S)

32: {

33: Hour = (H>=0&& H < 24) ?H : 0;

34: Minute = (M >= 0 && M < 60) ? M : 0;

35: Second = (S >=0&& S < 60) 7 S : 0;

36: }

37:

38: //Thiét lap gia tri ctia Hour

39: void Time::SetHour(int H)

40: {

41: Houwr = (H >=0&& H < 24) 7 H : 0;

42: }

43:

20Gee the file at <http://cnx.org/content/m30173/latest /javascript:if(confirm(*http:>
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44: //Thiét lap gia tri ctia Minute
45: void Time::SetMinute(int M)
46: {

47: Minute = (M >= 0 && M < 60) ? M : 0;
48: }

49:

50: //Thiét lap gia tri ctia Second
51: void Time::SetSecond(int S)
52: {

53: Second = (S >= 0 && S < 60) 7 S : 0;
54: }

55:

56: //Lay gia tri ctia Hour

57: int Time::GetHour()

58: {

59: return Hour;

60: }

61:

62: //Lay gia tri cia Minute

63: int Time::GetMinute()

64: {

65: return Minute;

66: }

67:

68: //Lay gia tri cia Second

69: int Time::GetSecond|()

70: {

71: return Second;

72: }

73:

74: //Hién thi thoi gian dang gio quandoi: HH:MM:SS
75: void Time::PrintMilitary()

76: {

77: cout < (Hour < 10 7 "0" : "") <« Hour <« ":"
78: < (Minute < 10 7 "0" : "") <« Minute < ":"
79: < (Second < 10 ? "0" : "") < Second;

80: }

81:

83: //Hién thi thai gian dang chuan: HH:MM:SS AM (hay PM)
84: void Time::PrintStandard()

85: {

86: cout < ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) < ":"
87: < (Minute < 10 ? "0" : "") < Minute < ":"

88: < (Second < 10 7 "0" : "") <« Second

89: < (Hour <127 " AM" : " PM");

90: }

91:

92: void IncrementMinutes(Time &, const int); //prototype
93:

94: int main()

95: {

http://cnx.org/content/m30173/1.1/
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96: Time T;

97:

99: T.SetHour(17);

100: T.SetMinute(34);

101: T.SetSecond(25);

102 cout < "Result of setting all valid values:" < endl

103: < " Hour: " < T.GetHour()

104: < " Minute: " <« T.GetMinute()

105: < " Second: " <« T.GetSecond() < endl < endl;

106: T.SetHour(234); //Hour khong hop leduge thiét lap bang 0
107: T.SetMinute(43);

108: T.SetSecond(6373); //Second khong hop leduge thiét lap bing 0
109: cout < "Result of attempting to set invalid Hour and"

110: < " Second:" < endl « " Hour: " < T.GetHour()
111: < " Minute: " <« T.GetMinute()
112: < " Second: " <« T.GetSecond() < endl <« end];

113: T.SetTime(11, 58, 0);
114: IncrementMinutes(T, 3);
115: return 0;

116: }

117:

118: void IncrementMinutes(Time &TT, const int Count)
119: {

120: cout < "Incrementing Minute " < Count

121: < " times:" < endl <« "Start time: ";

122: TT.PrintStandard();

123: for (int I = 1; I <= Count; I++)

124: {

125: TT.SetMinute((TT.GetMinute() + 1) % 60);

126: if (TT.GetMinute() == 0)

127: TT.SetHour((TT.GetHour() 4+ 1) % 24);

128: cout < endl <« "Minute + 1: ";

129: TT.PrintStandard();

130: }

131: cout <« end];

132: }

Trong vi du trén ching ta cé ham IncrementMinutes() 1a ham diing dé ting Minite. Day la ham khong
thanh vien ma st dung cdc ham thanh vien get va set dé ting thanh vien Minite.

Chtng ta chay vi du .10? | két qua & hinh 3.10

2Lhttp://cnx.org/content/m30173/latest /file:///E:%5CBackupl %5CGiaotrinh%5CGtr_ OOP%5CGt _ OOP_ Nop%5CTHO042%5CHtm %5CExe’
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Figure 10

Hinh 3.10: Két qua ctia vi du 3.10

10 TRA VE MOT THAM CHIEU TGI MOT THANH VIEN DU LIEU PRI-
VATE

Mot tham chiéu t6i mot di tuong 1a mot bi danh ciia chinh déi tuong d6 va do d6 ¢6 thé dudce sit dung & vé
trai ctia phép gan. Trong khung canh d6, tham chiéu tao mot lvalue duge chidp nhan hoan toan ma c6 thé
nhan mot gid tri. Mot cach dé st dung kha ning nay (that khong may!) 1a c6 mot ham thanh vien public
clia 16p tra vé mot tham chiéu khong const t6i mot thanh vién dit lieu private cta 16p do.

Vi du 3.11:?2 Chuong trinh sau sit dung mot phién ban don gian ctia 16p Time dé minh hoa tra vé mot
tham chiéu t6i mot dit licu private.

1: #include <iostream.h>

: class Time

{

: public:

: Time(int = 0, int = 0, int = 0);
: void SetTime(int, int, int);

: int GetHour();

9: int &BadSetHour(int); //Nguy hiém tra vé tham chiéu !!
10: private:

11: int Hour;

12: int Minute;

13: int Second;

14: };

15:

22See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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16: //Constructor khidong dit lieu private

17: //Goi ham thanh vien SetTime()dé thiét lap céc bién
18: //Céc gia tri micdinh 1a 0

19: Time:: Time(int Hr, int Min, int Sec)

20: {

21: SetTime(Hr, Min, Sec);

22: }

23: //Thiét lap cac gia tri ctia Hour, Minute, va Second
24: void Time::SetTime(int H, int M, int S)

25: {

26: Hour = (H>=0&& H < 24) 7 H : 0;

27: Minute = (M >= 0 && M < 60) ? M : 0;

28: Second = (S >= 0 && S < 60) 7 S: 0;

29: }

30:

31: //Lay gia tri ctia Hour

32: int Time::GetHour()

33:{

34: return Hour;

35: }

36: 3

37: //KHONG NEN LAP TRINH THEO KIEU NAY !!!
38: //Tra vé mot tham chiéu t6i mot thanh vien dit ligu private
39: int &Time::BadSetHour(int HH)

40: {

41: Hour = (HH >= 0 && HH < 24) ? HH : 0;

42: return Hour; //Nguy hiém tra vé tham chiéu !!!

43: }

44:

45: int main()

46: {

47: Time T;

48: int &HourRef = T.BadSetHour(20);

49:

50: cout < "Hour before modification: " < HourRef < endl;
51: HourRef = 30; //Thayddi v6i gia tri khong hgp 1é
52: cout < "Hour after modification: " <« T.GetHour() < end];
53: // Nguy hiém: Ham tra vé mot tham chiéu

54: //c6 théduge sit dung nhu mot lvalue

55: T.BadSetHour(12) = 74;

56: cout < endl < 113k sk sk sk sk skoskeoskoskosk skokoskoskoskoskokosk skoskokosk skoskokokoskoskoskokosksksk 1 < endl

57: < "BAD PROGRAMMING PRACTICE!NI <« endl
58: < "BadSetHour as an lvalue, Hour: "

59: < T.GetHour()

60: & endl RO o o ]
61: return 0O;

62: }

Trong chuong trinh ham BadSetHour() tra vé mot tham chiéu t6i thanh vien dit lieu Hour.
Chiing ta chay vi du 3.11?3 | két qua & hinh 3.11

23http://cnx.org/content/m30173/latest /file:/ / /E:%5CBackupl %5CGiaotrinh%5CGtr_ OOP%5CGt _ OOP_ Nop%5CTH042%5CHtm %5CExe’
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Figure 11

Hinh 3.11: Két qua cta vi du 3.11

11 PHEP GAN BOI TOAN TU SAO CHEP THANH VIEN MAC DINH

Toéan tit gan (=) duge sit dung dé gan mot ddi tugng cho mot ddi tugng khac clia cing mot kidu. Toan ti
gan nhu thé binh thudng duge thyc hién béi todn tit sao chép thanh vien (Memberwise copy) — Mdi thanh
vién ctia mot dbi tugng duge sao chép rieng ré t6i cing thanh vien & ddi tugng khac (Cht § réng sao chép
thanh vien c¢6 thé phét sinh céc van dé nghiém trong khi st dung v6i mot 16p ma thanh vien di lieu chita
ving nhé cap phét dong).

Cac dbi tugng c6 thé duge truyén cho cac tham sé clia ham va c6 thé duge tra vé tit cic ham. Nhu thé
viéc truyén va tra vé dudc thuyc hién theo truyén gia tri — mot sao chép ciia ddi tuong dugce truyén hay tra
ve.:

Vi du 3.12:2* Chuong trinh sau minh hoa toén tit sao chép thanh vién mic dinh
: #include <jostream.h>
: //Lép Date don gidn
: class Date
{

: public:

: Date(int = 1, int = 1, int = 1990); //Constructor m#c dinh
: void Print();

9: private:

10: int Month;

11: int Day;

12: int Year;

13: };

14:

15: //Constructor Date don gian vé6i viec khong kiém tra mién
16: Date::Date(int m, int d, int y)

W DU W

17: {

18: Month = m;
19: Day = d;
20: Year = y;

24See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm (Chttp: >
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21: }

22:

23: //In Date theo dang mm-dd-yyyy

24: void Date::Print()

25: {

26: cout <« Month < ’-> <« Day <« -’ <« Year;

27}

28:

29: int main()

30: {

31: Date Datel(7, 4, 1993), Date2; //Date2 mic dinh 1a 1/1/90
32: cout < "Datel = ";

33: Datel.Print();

34: cout < endl < "Date2 = ";

35: Date2.Print();

36: Date2 = Datel; //Gan bdi toan tit sao chép thanh vién mic dinh
37: cout < endl < endl

38: < "After default memberwise copy, Date2 = ";
39: Date2.Print();

40: cout < endl;

41: return 0;

42: }

Ching ta chay vi du 3.12%° | két qua & hinh 3.12

Figure 12

Hinh 3.12: Két qua ctia vi du 3.12

12 CAC POI TUGNG HANG VA CAC HAM THANH VIEN CONST

Mot vai déi tugng can duge thay doi va mot vai dbi tugng thi khong. Lap trinh vien cé thé sit dung tit khoa
const dé cho biét déi tuong khong thé thay ddi dudc, va néu c6 ¢ ging thay ddi déi tuong thi xay ra 16i.
Chéang han:

const Time Noon(12,0,0); //Khai bdo mot dbi tugng const

Cac trinh bién dich C++ luu ¥ dén cac khai bao const vi thé cac trinh bién dich cAm hoan toan bat k¥
ham thanh vien nao goi cac dbi tugng const (Mot vai trinh bién dich chi cung cAp mot canh béo). Didu nay
thi khic nghiét bdi vi cac client ctia ddi tugng hau nhu chic chin s& mudn st dung cdc ham thanh vien

25http://cnx.org/content /m30173/latest /file:// /E:%5CBackupl %5CGiaotrinh%5CGtr_ OOP%5CGt _OOP_Nop%5CTH042%5CHtm%5CExe’
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"get" khac nhau véi dbi tugng, va tat nhien khong thé thay ddi déi tuong. Dé cung cap cho diéu nay, lap
trinh vién c6 thé khai bdo cdc ham thanh vién const; diéu nay chi c¢6 thé thao tac trén cac dbi tugng const.
Di nhién céc ham thanh vien const khong thé thay déi déi tugng - trinh bieén dich cAm diéu nay.

Mot ham duge mo ta nhu const khi ca hai trong phan khai bao va trong phan dinh nghia ciia né dugc
chén thém tit khéa const sau danh sich cac tham s ctia ham, va trong trusng hop ciia dinh nghia ham trudc
dau ngodic moéc trai ({) ma bat dau than ham. Ching han, hAm thanh vién ctia 16p A nao do:

int A::GetValue() const

{

return PrivateDataMember;

}

Néu mot ham thanh vién const dude dinh nghia bén ngoai dinh nghia ctia 16p thi khai bdo ham va dinh
nghia ham phai bao gom const & méi phan.

Mot van dé nay sinh & day déi véi cac constructor va destructor, mdi ham thudng can thay déi déi tuong.
Khai bao const khong yéu cau dbi véi cac constructor va destructor clia cac dbi tuong const. Mot constructor
phai duge phép thay déi mot dbi tuong ma ddi tugng c6 thé duge khéi tao thich hop. Mot destructor phai
c6 kha nang thyc hién vai tro "cong viéc két thic noi trg" trude khi doi tugng duge hiy.

Vi dy 3.13:26 Chuong trinh sau st dung mot 16p Time véi cac dbi tugng const va cac ham thanh vien
const.

2: #include <iostream.h>

3: class Time

4: {

5: public:
6: Time(int = 0, int = 0, int = 0); //Constructor mac dinh

7: //Céac ham set

8: void SetTime(int, int, int); //Thiét lap thoi gian

9: void SetHour(int); //Thiét lap Hour

10: void SetMinute(int); //Thiét lap Minute

11: void SetSecond(int); //Thiét 1ap Second

12: //Céac ham get

13: int GetHour() const; //Tra vé Hour

14: int GetMinute() const; //Tra vé Minute

15: int GetSecond() const; //Tra vé Second

16: //Céc ham in

17: void PrintMilitary() const; //In t.gian theo dang gid quan doi
18: void PrintStandard() const; //In thdi gian theo dang gio chuan
19: private:

20: int Hour; //0 - 23

21: int Minute; //0 - 59

22: int Second; //0 — 59

23: };

25: //Constructor khéi dong dit lieu private

26: //Céac gia tri mic dinh 14 0

27: Time::Time(int hr, int min, int sec)

28: {

29: SetTime(hr, min, sec);

30: }

31:

32: //Thiét lap cac gia tri ctia Hour, Minute, v Second

26See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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33: void Time::SetTime(int h, int m, int s)
34: {

35: Hour = (h >=0 && h < 24) ? h : 0;
36: Minute = (m >= 0 && m < 60) ? m : 0;
37: Second = (s >= 0 && s < 60) 7 s : 0;
38: }

39:

40: //Thiét lap gia tri ctia Hour

41: void Time::SetHour(int h)

42: {

43: Hour = (h >=0&& h < 24) 7 h: 0;
44: }

45:

46: //Thiét lap gia tri ctia Minute

47: void Time::SetMinute(int m)

48: {

49: Minute = (m >= 0 && m < 60) ? m : 0;
50: }

51:

52: //Thiét lap gia tri ctia Second

53: void Time::SetSecond(int s)

54: {

55: Second = (s >= 0 && s < 60) 7 s : 0;
56: }

o7:

58: //Lay gia tri ctia Hour

59: int Time::GetHour() const

60: {

61: return Hour;

62: }

63:

64: //Lay gia tri cia Minute

65: int Time::GetMinute() const

66: {

67: return Minute;

68: }

69:

70: //Léy gia tri ctia Second

71: int Time::GetSecond() const

72: {

73: return Second;

74: }

75:

76: //Hién thi thoi gian dang gio quan doi: HH:MM:SS
77: void Time::PrintMilitary() const

78: {

79: cout < (Hour < 10 7 "0" : "") <« Hour < ":"
80: < (Minute < 10 ? "0" : "") <« Minute < ":"
81: < (Second < 10 ? "0" : "") < Second;
82: }

83:

http://cnx.org/content/m30173/1.1/
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84: //Hién thi thsi gian dang chuan: HH:MM:SS AM (hay PM)
85:
86:
87:
88:
89:
90:
91:
92:
93:
94.:
95:
96:
97:
98:
99:

void Time::PrintStandard() const

{

cout < ((Hour == 12) ? 12 : Hour % 12) <« ":"
< (Minute < 10 7 "0" : "") « Minute < ":"
< (Second < 10 ? "0" : "") <« Second
< (Hour < 127 " AM" : " PM");

}

int main()

{

const Time T(19, 33, 52); //D6i tugng héng
T.SetHour(12); //ERROR: non-const member function
T.SetMinute(20); //ERROR: non-const member function
T.SetSecond(39); //ERROR: non-const member function
return 0;

100: }
Chuong trinh nay khai bao mot déi tugng hing ciia 16p Time va cb ging sita dbi dbi tugng véi cac ham
thanh vien khong hing SetHour(), SetMinute() va SetSecond(). Céc 16i canh bao dugc phat sinh béi trinh
bién dich (Borland C++) nhu hinh 3.13.

Figure 13

Hinh 3.13: Cac canh bao cua chuong trinh & vi du 3.13
Luu y: Ham thanh vién const ¢6 thé duge da ning héa véi mot phién ban non-const. Viéc lita chon ham
thanh vién da nang héa nao dé sit dung dudc tao mot cach tir dong bdi trinh bién dich dya vao noi ma déi
tugng duge khai bao const hay khong.
Mot déi tuong const khong thé duge thay déi béi phép gan vi thé né phai duge khéi dong. Khi mot thanh
vién d lieu ctia mot 16p duge khai bdo const, mot bo khdi tao thanh vién (member initializer) phai duge sit
dung dé cung cip cho constructor véi gia tri ban dau ciia thanh vien dit lieu déi véi mot déi tugng ciia 16p.
Vi du 3.14:27 C.trinh sau sit dung mot bo khéi tao thanh vien dé khéi tao mot hing ctia kiéu dit lieu ¢

san

2: #include <iostream.h>
3: class IncrementClass

27See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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4: {

5: public:

6: IncrementClass (int C = 0, int I = 1);
7: void AddIncrement()

8: {

9: Count += Increment;

10: }

11: void Print() const;

12: private:

13: int Count;

14: const int Increment; //Thanh vien di liéu const

15: };

16:

17: //Constructor ciia 16p IncrementClass

18: //Bo khdi tao vdi thanh vien const

19: IncrementClass::IncrementClass (int C, int I) : Increment(I)

20: {

21: Count = C;

22: }

23:

24: //In dit ligu

25: void IncrementClass::Print() const

26: {

27: cout < "Count = " < Count

28: # # <", Increment =" < Increment < endl;

30: }

31:

32: int main()

33:{

34: IncrementClass Value(10, 5);

35:

36: cout < "Before incrementing: ";

37: Value.Print();

38: for (int J = 1; J <= 3; J++)

40: {

41: Value.AddIncrement();

42: cout < "After increment " < J < " ";

43: Value.Print();

44: }

45: return 0;

46: }

Chuong trinh nay st dung ct phap bo khéi tao thanh vien dé khéi tao thanh vien di lieu const Increment
cua 16p IncrementClass ¢ dong 19.

Chiing ta chay vi du 3.14%% | két qua & hinh 3.14

28http://cnx.org/content/m30173/latest /file:/ //E:%5CBackupl %5CGiaotrinh%5CGtr_ OOP%5CGt _ OOP_ Nop%5CTHO042%5CHtm %5CExe’
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Figure 14

Hinh 3.14: Két qua ctia vi du 3.14

Ky hiéu : Increment(I) (& dong 19 ctia vi du 3.14) sinh ra Increment duge khéi dong véi gia tri 1a 1. Néu
nhiéu bo khéi tao thanh vien duge can, don gian bao gom chiing trong danh séch phan cach dau phay sau
dau hai chadm. Tat ci cac thanh vien dit lieu c6 thé duge khéi tao sit dung c phap bo khéi tao thanh vien.

Néu trong vi du 3.142% chiing ta cd ging khéi tao Increment v6i mot lénh gan hon 13 v6i mot bo khéi tao
thanh vién nhu sau:

IncrementClass::IncrementClass (int C, int I)

{Count = C;

Increment = I;

}

Khi d6 trinh bién dich (Borland C++) sé c6 thong béo 16i nhu sau:

Figure 15

Hinh 3.15: Thong bao 16i khi ¢4 gdng khdi tao mot thanh vien dit ligu const bang phép gén

13 LOP NHU LA CAC THANH VIEN CUA CAC LOP KHAC

Mot 16p c6 thé c6 cac ddi tugng ctia cac 16p khac nhu cac thanh vien. Khi mot déi tugng di vio pham vi,
constructor ctia né duge goi mot cach tu dong, vi thé ching ta can mo ta cdc tham sb6 duge truyén nhu thé
nao t6i cac constructor ciia déi tugng thanh vien. Cac déi tugng thanh vién duge xay dung theo thit tu ma
trong d6 ching duge khai bao (khong theo thit tu ma ching duge ligt ke trong danh sach bo khéi tao thanh
vien ctia constructor) va trude cac doi tugng clia 16p chita dung ching duge xay dung.

29See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm ("http: >
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Vi dy 3.15:3° Chuong trinh sau minh hoa céc déi tugng nhu cic thanh vién ciia cac ddi tugng khac.
: #include <iostream.h>
: #include <string.h>

: class Date

{

: public:

: Date(int = 1, int = 1, int = 1900); //Constructor mac dinh
: void Print() const; //In ngay theo dang Month/Day/Year
9: private:

10: int Month; //1-12

11: int Day; //1-31

12: int Year; //Nam bat ky

13://Ham tién ich dé kiém tra Day tuong thich déi véi Month v Year
14: int CheckDay (int);

15: };

16:

17: class Employee

18:

19: public:

20: Employee(char *, char *, int, int, int, int, int, int);

21: void Print() const;

22: private:

23: char LastName[25];

24: char FirstName[25];

25: Date BirthDate;

26: Date HireDate;

27 };

28:

29: //Constructor: x4dc nhan gia tri tuong thich ctia Month
30: //Goi ham CheckDay() dé x4c nhan gia tri tuong thich ctia Day
31: Date::Date(int Mn, int Dy, int Yr)

32: {

33:if (Mn > 0 && Mn <= 12)

34: Month = Mn;

0N DU AW

35: else

36: {

37: Month = 1;

38: cout <« "Month " <« Mn <« " invalid. Set to Month 1."
39: < endl;

40: }

41: Year = Yrt;

42: Day = CheckDay(Dy);

43: cout < "Date object constructor for date ";

44: Print();

45: cout < endl;

46: }

47:

48: //Ham x4c nhan gia tri Day tuong thich dua vao Month va Year

30See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>

http://cnx.org/content/m30173/1.1/

33



Connexions module: m30173 34

49: int Date::CheckDay(int TestDay)

50: {

51: static int DaysPerMonth[13] = {0, 31, 28, 31, 30, 31,
52:0;9;0;9;9;0; # # # # 30,31, 31, 30,31, 30, 31};

53:

54: if (TestDay > 0 && TestDay <= DaysPerMonth[Month])

55: return TestDay;

56: if (Month == 2 && TestDay == 29 &&

57: 55 (Year % 400 == 0 || (Year % 4 == 0 && Year % 100 != 0)))
58: return TestDay;

59: cout < "Day " <« TestDay < "invalid. Set to Day 1." < end];
60: return 1;

61: }

62:

63: //In dbi tugng Date dang Month/Day/Year

64: void Date::Print() const

65: {

66: cout < Month <« ’/’ « Day <« ’/’ < Year;

67: }

68:

69: Employee::Employee(char *FName, char *LName,

70: int BMonth, int BDay, int BYear,

71: int HMonth, int HDay, int HYear)

72: :BirthDate(BMonth, BDay, BYear), HireDate(HMonth, HDay, HYear)
73: {

74://Sao chép FName vao FirstName va phai chic chan rang né phit hgp
75: int Length = strlen(FName);

76:

77: Length = Length < 25 7 Length : 24;

78: strncpy (FirstName, FName, Length);

79: FirstName[Length] = "\0’;

80: //Sao chép LName vao LastName va phai chac chian ring n6 phit hop
81: Length = strlen(LName);

82: Length = Length < 25 7 Length : 24;

83: strncpy(LastName, LName, 24);

84: LastName[Length] = "\0%;

85: cout < "Employee object constructor: "

86: < FirstName <« '’ <« LastName < endl;
87: }

88:

89: void Employee::Print() const

90: {

91: cout < LastName <« ", " « FirstName < endl <« "Hired: ";
92: HireDate.Print();

93: cout <« " Birthday: ";

94: BirthDate.Print();

95: cout < end];

96: }

97:

98: int main()

99: {
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100: Employee E("Bob", "Jones", 7, 24, 49, 3, 12, 88);

101:

102 cout < endl;

103: E.Print();

104: cout < endl <« "Test Date constructor with invalid values:"

105: < endl;

106: Date D(14, 35, 94); //Céc gia tri Date khong hop lé

107: return 0;

108: }

Chuong trinh gom 16p Employee chita cidc thanh vién dit lieu private LastName, FirstName, BirthDate
va HireDate. Cac thanh vién BirthDate va HireDate 13 cac d6i tugng ciia 16p Date ma chita cic thanh vién
dit lieu private Month, Day v& Year. Chuong trinh khéi tao mot déi tugng Employee, va cac khéi tao va cac
hién thi cdc thanh vién dit liéu ctia né. Chii ¥ vé ct phap ctia phan dau trong dinh nghia constructor ctia
16p Employee:

Employee::Employee(char *FName, char *LName, int BMonth, int BDay, int BYear,

int HMonth, int HDay, int HYear)

:BirthDate(BMonth, BDay, BYear), HireDate(HMonth, HDay, HYear)

Constructor lay tdm tham s6 (FName, LName, BMonth, BDay, BYear, HMonth, HDay, va HYear). Dau
hai chdm trong phan dau phan tach cac bo khéi tao tit danh sach cac tham s6. Cac bo khdi tao dinh 16 cac
tham s6 truyén chon constructor ctia cac ddi tugng thanh vién. Vi thé BMonth, BDay v BYear dudc truyén
cho constructor ctia déi tugng BirthDate, va HMonth, HDay, va HYear dudc truyén cho constructor ciia doi
tugng HireDate. Nhiéu bo khéi tao duge phan tach bsi dau phay.

Ching ta chay vi du 3.153! | két qua & hinh 3.16

Figure 16

Hinh 3.16: Két qua ctia vi du 3.15
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Mot dbi tugng thanh vien khong can duge khdi tao thong qua mot bo khéi tao thanh vien. Néu mot bo
khdi tao thanh vién khong duge cung cap, constructor mic dinh ctia dbi tugng thanh vien sé duge goi mot
cach tu dong. Cac gia tri néu cé thiét lap bdi constructor mic dinh thi c6 thé duge ghi de béi cac ham set.

14 CAC HAM VA CAC LOP friend

Mot ham friend ctia mot 16p dude dinh nghia bén ngoai pham vi ctia 16p dé, lic nay c6 quyén truy cap dén
céc thanh vien private hoic protected ciia mot 16p. Mot ham hay toan bo 16p c¢6 thé duge khai bao 1a mot
friend ctia 16p khac.

Dé khai bso mot ham 1a mot friend ctia mot 16p, ding trude prototype ciia ham trong dinh nghia 16p véi
tir khoa friend. nhu sau:

friend <function-declarator>;

Dé khai bao mot 16p 1a friend ciia 16p khac nhu sau:

friend <class-name>;

Vi du 3.16:32 Chuong trinh sau minh hoa khai bao va sit dung ham friend.

: #include <iostream.h>

: class Count
-
: friend void SetX(Count &, int); //Khai béo friend
: public:

: Count()//Constructor

00 1 O U W N
—~~

9: X =0;

10: }

11: void Print() const //Xuat
12: 4

13: cout <« X <« end];

14: }

15: private:

16: int X;

17:

19: //C6 thé thay ddi dit lieu private ctia 16p Count vi
20: //SetX() khai bao 1a mot ham friend ctia 16p Count
21: void SetX(Count &C, int Val)

23: C.X = Val; //Hop lé&: SetX() 14 mot ham friend ctia 16p Count
24: }

25:

26: int main()

27: {

28: Count Object;

29:

30: cout < "Object.X after instantiation: ";

31: Object.Print();

32: cout < "Object.X after call to SetX friend function: ";
33: SetX(Object, 8); //Thiét lap X véi mot friend

34: Object.Print();

323ee the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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35: return 0;
36: }
Ching ta chay vi du 3.163% | két qua & hinh 3.17

Object X afterinstantiation: 0

Object X after call to SetX friend function: 8

Figure 17

Hinh 3.17: Két qua cta vi du 3.16
C6 thé chi dinh cidc ham duge da nang hoa la céc friend ciia 16p. M6i ham duge da nang héa phai duge
khai béo tudng minh trong dinh nghia 16p nhu 1&4 mot friend cta 16p.

15 CON TRO THIS

Khi mot ham thanh vién tham chiéu thanh vién khéac ctia 16p cho déi tugng cu thé cia lép d6, lam thé nao
C++ bado dam ring déi tugng thich hop duge tham chiéu? Cau tra 1oi 1a mdi déi tugng duy tri mot con tré
trd t6i chinh né — goi Ia con trd this — D6 1a mot tham sb an trong tat ci cac tham chiéu tdi cac thanh vien
béen trong déi tugng d6. Con trd this cling c6 thé duge sit dung tudng minh. Mbi déi tugng c6 thé xac dinh
dia chi ciia chinh minh bing cach st dung tit khoa this.

Con tré this dugce st dung dé tham chiéu ca céc thanh vién dit lieu va ham thanh vién ciia mot déi tugng.
Kiéu ctia con trd this phu thuoc vao kiéu cta déi tugng va trong ham thanh vién con tré this duge st dung
14 khai bao const. Chang han, mot ham thanh vién khong hing ciia 16p Employee con tré this cé kiéu la:

Employee * const //Con tré hing tré t6i doi tugng Employee

D6i v6i mot ham thanh vien hing ciia 16p Employee con trd this cé kiéu la:

const Employee * const //Con tré hang tré t6i doi tugng Employee ma 1a mot hing

Vi du 3.17:34 Chuong trinh sau minh hoa st dung tudng minh ctia con tré this dé cho phép mot ham
thanh vién ctia 16p Test in dif lieu X ctia mot dbi tuwgng Test.

1: #include <iostream.h>

: class Test

{

: public:

: Test(int = 0); // Constructor méc dinh
: void Print() const;
: private:

9: int X;

10: };

11:

12: Test::Test(int A)
13: 4

14: X = A;

0 T DU W
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15: }

16:

17: void Test::Print() const

18: {

19: cout € " X =" <« X < endl

20: < " this->X = " « this->X < end]l
21: < "(*this).X =" < (*this). X < endl;
22: }

23:

24: int main()

25: {

26: Test A(12);

27:

28: A.Print();

29: return 0O;

30: }

Ching ta chay vi du 3.173° | két qua & hinh 3.18

Figure 18

Hinh 3.18: Két qua cta vi du 3.17

Mot cach khéac st dung con tré this 1a cho phép méc vao nhau céc 161 goi ham thanh vién.

Vi du 3.18:36 Chuong trinh sau minh hoa trd vé mot tham chiéu t6i mot déi tugng Time dé cho phép
cac 18i goi ham thanh vién ctia 16p Time dudgc méc ndi vio nhau.

1: #include <iostream.h>

: class Time

{

: public:

: Time(int = 0, int = 0, int = 0); // Constructor mic dinh
: // Céc ham set

: Time &SetTime(int, int, int); // Thiét lap Hour, Minute va Second
9: Time &SetHour(int); // Thiét lap Hour

10: Time &SetMinute(int); // Thiét lap Minute

11: Time &SetSecond(int); // Thiét lap Second

12: // Cac ham get

13: int GetHour() const; // Tra vé Hour

14: int GetMinute() const; // Tra vé Minute

0 T DU WD
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15: int GetSecond() const; // Tra vé Second
16: // Cac ham in

17: void PrintMilitary() const; // In t.gian theo dang gi¢ quan doi
18: void PrintStandard() const; // In thoi gian theo dang gio chuan
19: private:

20: int Hour; // 0 - 23

21: int Minute; // 0 - 59

22: int Second; // 0 - 59

23: };

24:

25: // Constructor khéi dong dit liu private
26: // Goi ham thanh vién SetTime() dé thiét lap cac bién
27: // Céc gia tri mic dinh 14 0

28: Time::Time(int Hr, int Min, int Sec)

29: {

30: SetTime(Hr, Min, Sec);

31: }

32:

33: // Thiét 1ap cac gia tri ctia Hour, Minute, va Second
34: Time &Time::SetTime(int H, int M, int S)
35: {

36: Hour = (H>=0&& H < 24) ?H: 0;
37: Minute = (M >= 0 && M < 60) ? M : 0;
38: Second = (S >=0&& S < 60) 7 S : 0;
39: return *this; // Cho phép méc ndi

40: }

41:

42: // Thiét lap gia tri ciia Hour

43: Time &Time::SetHour(int H)

44: {

45: Hour = (H >=0&& H < 24) 7H : 0;
46: return *this; // Cho phép méc ndi

47: }

48:

49: // Thiét lap gia tri cia Minute

50: Time &Time::SetMinute(int M)

51: {

52: Minute = (M >= 0 && M < 60) ? M : 0;
53: return *this; // Cho phép moéc nbi

54: }

55:

56: // Thiét lap gia tri ctia Second

57: Time &Time::SetSecond(int S)

58: {

59: Second = (S >= 0 && S < 60) ? S : 0;
60: return *this; // Cho phép moéc nbi

61: }

62:

63: // Lay gi4 tri ctia Hour

64: int Time::GetHour() const

65: {

http://cnx.org/content/m30173/1.1/
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66: return Hour;

67: }

68:

69: // Lay gia tri ctia Minute

70: int Time::GetMinute() const

71: {

72: return Minute;

73: }

74:

75: // Lay gia tri ctia Second

76: int Time::GetSecond() const

77 {

78: return Second;

79: }

80:

81: // Hién thi thoi gian dang git quan doi: HH:MM:SS
82: void Time::PrintMilitary() const

83: {

84: cout < (Hour < 10?7 "0" : "") <« Hour <« ":"
85: < (Minute < 10 7 "0" : "") <« Minute <« ":"
86: < (Second < 10 ? "0" : "") <« Second;

87: }

88:

89: // Hién thi thoi gian dang chuan: HH:MM:SS AM (hay PM)
90: void Time::PrintStandard() const

91: {
92: cout < ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) <« ":"
93: < (Minute < 10 ? "0" : "") < Minute < ":"

94: < (Second < 10 7 "0" : "") <« Second

95: < (Hour < 12?7 " AM" : " PM");

96: }

97:

100: int main()

101: {

102: Time T}

103:

104: // Céc 181 goi moéc ndi vao nhau

105: T.SetHour(18).SetMinute(30).SetSecond(22);

106: cout <« "Military time: ";

107: T.PrintMilitary();

108: cout < endl < "Standard time: ";

109: T.PrintStandard();

110: cout < endl < endl <« "New standard time: ";

111: // Céac 161 goi mo6c ndi vao nhau

112: T.SetTime(20, 20, 20).PrintStandard();

113: cout <« endl;

114: return 0;

115: }

Cac ham thanh vien SetTime(), SetHour(), SetMinute() vA SetSecond() mdi ham déu tra vé *this véi
kiéu tra vé 1a Time &. Toan ti chadm lién két tir trai sang phai, vi vay biéu thitc:

T.SetHour(18).SetMinute(30).SetSecond(22);
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Dau tién goi T.SetHour(18) thi trd vé mot tham chiéu tdi ddi tugng T 1a gid tri clia 10i goi ham nay.
Phan con lai ciia bidu thitc duge hidu nhu sau:

T.SetMinute(30).SetSecond(22);

T.SetMinute(30) goi thic hién va trd vé tuong duong ctia T. Phan con cia biéu thic la:

T.SetSecond(22);

Ching ta chay vi du 3.18%7 | két qua & hinh 3.19

Whilitary tme 18:30:22
Standard fime:; &:30: 22 PR

Mew standard fime: 2 20: 20 PR

Figure 19

Hinh 3.19: Két qua ctia vi du 3.18

16 CAC DOI TUONG DbUQC CAP PHAT PONG
Cac dbi tugng co thé duge cap phat dong gidng nhu cac dit licu khac bing toan tit new va delete. Ching
han:

Time *TimePtr = new Time(1,20,26);

delete TimePtr;

Toan t new tu dong goi ham constructor ,va toan ti delete tu dong goi destructor.

17 CAC THANH VIEN TINH CUA LOP

Binh thuong, mdi déi tugng ciia mot 16p c¢6 ban sao chép clia chinh né ciia tat ca cac thanh vien da licu clia
16p. Trong cac truong hgp nhat dinh chi c6 duy nhat mot ban chép thanh vién dit lieu dic biet can phai
dung chung bdi tit ca cac déi tugng clia mot 16p. Mot thanh vien di lieu tinh dudc st dung cho nhitng diéu
d6 va cac ly do khac. Mot thanh vién dit lieu tinh biéu dién thong tin toan 16p (class-wide). Khai bdo mot
thanh vién tinh bat dau véi tit khoa static.

Mic dit céc thanh vien dit lieu tinh c6 thé gidng nhu cac bién toan cuc, cic thanh vien di lieu tinh c6
pham vi 16p. Céc thanh vién tinh c6 thé 1a public, private hodc protected. Céc thanh vien dit lieu tinh phai
duge khéi tao mot 1an (va chi mot 1an) tai pham vi file. Cac thanh vién 16p tinh public ¢6 thé dugc truy cap
thong qua bat ky doi tugng nio ciia 16p dé, hodic chiing c6 thé duge truy cap thong qua tén 16p st dung toan
t¢ dinh pham vi. Cac thanh vién 16p tinh private va protected phéi duge truy cap thong qua cac ham thanh
vién public ctia 16p ho#c thong qua cac friend clia 16p. Cac thanh vién 16p tinh ton tai ngay ca khi do6i tugng
ciia 16p dé6 khong ton tai. Dé truy cap mot thanh vien 16p tinh public khi cac dbi tuong ciia 16p khong ton
tai, don gian thém vao dau tén 16p va toan ti dinh pham vi cho thanh vién dit lieu. Dé truy cap mot thanh
vién 16p tinh private hofic protected khi cac ddi tugng ctia 16p khong ton tai, mot ham thanh vién public
phai duge cung cip va ham phai dudce goi bdi thém vao dau tén ctia né véi tén 16p va toan ti dinh pham vi.
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Vi duy 3.19:38 Chuong trinh sau minh hoa viéc st dung thanh vién di liu tinh private va mot ham thanh

vién t

1:

0T DU W

9:

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:

inh public.

#include <iostream.h>

: #include <string.h>
: #include <assert.h>

: class Employee

{

: public:
: Employee(const char*, const char*); // Constructor

~Employee(); // Destructor

char *GetFirstName() const; // Tra vé first name
char *GetLastName() const; // Tra vé last name

// Ham thanh vién tinh

static int GetCount(); // Tra vé s6 doi tugng khéi tao
private:

char *FirstName;

char *LastName;

// static data member

static int Count; // S6 ddi tugng khéi tao

%

20:

21
22

: // Khdi tao thanh vién di lieu tinh
: int Employee::Count = 0;

23:

24

25:
26:
27:
28:

://Dinh nghia ham thanh vien tinh ma tra vé s6 ddi tugng khdi tao
int Employee::GetCount()

{

return Count;

}

29:

30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:

// Constructor cap phat dong cho first name va last name
Employee::Employee(const char *First, const char *Last)
{
FirstName = new char[ strlen(First) + 1 [;
assert(FirstName != 0); // Bdo ddm vung nhé duge cap phat
strepy (FirstName, First);
LastName = new char[ strlen(Last) 4+ 1 ];
assert(LastName != 0); // B4do dam viing nhé dugce cap phat
strepy (LastName, Last);
++Count; // Tang s6 do6i tugng len 1
cout < "Employee constructor for " <« FirstName
< '’ <« LastName < " called." < endl;
}

43:

44:
45:
46:
47

// Destructor giai phéng ving nhé da cip phat
Employee::~Employee()

{

cout < "~Employee() called for " < FirstName

38See the file at <http://cnx.org/content/m30173/latest/javascript:if(confirm("http:>
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48:
49:
50:

o1

52:

<"’ « LastName < end];
delete FirstName;
delete LastName;
: —Count; // Gidm s6 ddi tugng xudng 1

}

53:

54.:
55:
56:
57:
58:
59:
60:
61:

// Tra vé first name

char *Employee::GetFirstName() const

{

char *TempPtr = new char[strlen(FirstName) + 1];
assert(TempPtr != 0); // Bdo ddm viung nhé duge cap phét
strepy (TempPtr, FirstName);

return TempPtr;

}

62:

63:
64:
65:
66:
67:
68:
69:
70:

// Tré vé last name

char *Employee::GetLastName() const

{

char *TempPtr = new char[strlen(LastName) + 1];
assert(TempPtr != 0); // Bado ddm viung nhé dugc cap phét
strepy (TempPtr, LastName);

return TempPtr;

}

71:

72:
73:
74:
75:
76:
7T
78:
79:
80:
81:
82:
83:
84.:
85:
86:
87:
88:
89:

90

91:
Thanh vién da liéu Count duge khéi tao 1a zero & pham vi file v6i 1énh:

int main()
{
cout < "Number of employees before instantiation is
< Employee::GetCount() < endl; // St dung tén 16p
Employee *E1Ptr = new Employee("Susan", "Baker");
Employee *E2Ptr = new Employee("Robert", "Jones");
cout < "Number of employees after instantiation is "
< E1Ptr->GetCount() < endl;
cout < endl < "Employee 1: "
< E1Ptr->GetFirstName()
< " " <« E1Ptr->GetLastName()
< endl < "Employee 2: "
< E2Ptr->GetFirstName()
< " " <« E2Ptr->GetLastName() < endl < endl;
delete E1Ptr;
delete E2Ptr;
cout < "Number of employees after deletion is
< Employee::GetCount() < endl;
: return 0;

}

n

n

int Employee::Count = 0;
Thanh vién dit lisu Count duy tri sb cac dbi tugng ciia 16p Employee da dugc khéi tao. Khi déi tugng
ciia 16p Employee ton tai, thanh vien Count c6 thé duge tham chiéu thong qua bat ky ham thanh vien nao
clia mot ddi tugng Employee — trong vi du nay, Count dudc tham chiéu béi ci constructor 1an destructor.
Khi cac déi tugng ciia 16p Employee khong ton tai, thanh vien Count c6 thé vAn duge tham chiéu nhung chi

thong qua mot 16i goi ham thanh vién tinh public GetCount() nhu sau:

http://cnx.org/content/m30173/1.1/
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Employee::GetCount()

Ham GetCount() duge sit dung dé xac dinh s6 céc ddi tugng ctia Employee khdi tao hién hanh. Chu y
rang khi khong c6 cdc d6i tugng trong chuong trinh, 15i goi ham Employee::GetCount() duge dua ra. Tuy
nhién khi cé cac déi tugng khéi dong ham GetCount() cé thé dugc goi thong qua mot trong cac dbi tugng
nhu sau:

E1Ptr->GetCount()

Trong chuong trinh G cdc dong 34, 37, 58 va 67 st dung ham assert() (dinh nghia trong assert.h). Ham
nay kiém tra gid tri ctia bidu thite. Néu gia tri ctia biéu thic 1a 0 (false), ham assert() in mot thong bao 16i
va goi ham abort() (dinh nghia trong stdlib.h) dé két thic chuong trinh thyc thi. Néu biéu thitc c6 gia tri
khac 0 (true) thi chuong trinh tiép tuc. Diéu nay rat cé ich cho cong cu debug déi véi viec kiém tra néu mot
bién c6 gia tri ding. Ching han ham & dong 34 ham assert() kiém tra con tré FirstName dé x4c dinh néu
n6 khong bing 0 (null). Néu diéu kién trong khing dinh (assertion) cho trudc la ding, chuong trinh tiép tuc
ma khong ngit. Néu diéu kien trong khing dinh cho trude 1a sai, mot thong bao 16i chita s6 dong, diéu kien
dugc kiém tra, va tén file trong do su khéng dinh xuét hién duge in, va chuong trinh két thic. Khi d6 lap
trinh vien c6 thé tap trung vao viing nay ctia doan ma dé tim 16i.

Cac khang dinh khong phéi x6a tit chuong trinh khi debug xong. Khi cac khang dinh khong con can thiét
cho muc dich debug trong mot chuong trinh, dong sau:

#define NDEBUG

duge them vao & dau file chuong trinh. Diéu nay phat sinh tién xit Iy bé qua tat ca cac khing dinh thay
thé cho lap trinh vien x6a mdi khéng dinh bang tay.

Ching ta chay vi du 3.19%° | két qua & hinh 3.20

Figure 20

Hinh 3.20: Két qua ctia vi du 3.19

Mot ham thanh vien c6 thé duge khai béo la static néu né khong truy cap dén cac thanh vien khong
tinh. Khong gidng nhu cdc thanh vién khong tinh, mot ham thanh vién tinh khong c6 con tréd this bai vi cac
thanh vién di liéu tinh v& cac ham thanh vién tinh ton tai doc lap véi bat ky ddi tugng nao ctia 16p.

3%http://cnx.org/content/m30173/latest /file:/ / /E:%5CBackupl1 %5CGiaotrinh%5CGtr _ OOP%5CGt_ OOP_Nop%5CTH042%5CHtm%5CExeS
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Cha y: Ham thanh vién dit liéu tinh khong dugce 1a const.

BAI TAP

a Bai 1: Xay dung 16p Stack, dit licu bao gom dinh stack va ving nhé clia stack. Cac thao tac gom:

B Knai dong stack.

B Kiém tra stack c6 rong khong?

B Kiém tra stack c6 day khong?

B push v pop.

a' Bai 2: Xay dung 16p hinh tru Cylinder, dit lieu bao gom ban kinh vi chiéu cao ctia hinh try. Cac
thao tdc gom ham tinh dién tich toan phan va thé tich ctia hinh tru dé.

ﬁ Bai 3: Hay xay dung mot 16p Point cho cic diém trong khong gian ba chiéu (x,y,z). Lép chita mot
constructor mic dinh, mot ham Negate() dé bién do6i diém thanh dai lugng c6 ddu am, mot ham Norm() tra
vé khoang cach tit goc va mot ham Print().

a' Bai 4: Xay dyng mot 16p Matrix cho cic ma tran bao gom mot constructor mic dinh, ham xuit ma
tran, nhap ma tran t ban phim, cdng hai ma tran, trit hai ma tran va nhan hai ma tran.

a' Bai 5: Xay dung mot 16p Matrix cho cdc ma tran vudng bao gom mot constructor méc dinh, ham
xudt ma tran, tinh dinh thiic v& tinh ma tran nghich dao.

ﬁ Bai 6: Xay dung 16p Person dé quan 1y ho tén, nam sinh, diém chin mon hoc ciia tat c cac hoc vien
ctia 16p hoc. Cho biét bao nhiéu hoc vién trong 16p dugc phép lam luan van t6t nghiép, bao nhiéu hoc vién
thi tot nghiép, bao nhiéu ngudi phai thi lai v tén moén thi lai. Tieu chuan dé xét:

B Lam luan van phai c6 diém trung binh 16n hon 7 trong dé khong c6 moén nao duéi 5.

B Tni 6t nghiép khi diém trung binh khong 16n hon 7 va diém céc moén khong duéi 5.

® Thi lai ¢6 mon dusi 5.

ﬁ Bai 7: Xay dyng mot 16p String. Mdi ddi tugng clia 16p String sé dai dién mot chudi ky ty. Cac thanh

vién dit lieu 1a chiéu dai chudi va chudi ky tu thite. Ngoai constructor va destructor con cé cac phuong thiic
nhu tao mot chudi v6i chiéu dai cho trude, tao mot chudi tit mot chudi da cob.

ﬁ Bai 8: Xay dung mot 16p Vector dé Iuu trit vector gom cac s thie. Cac thanh vien dit lieu gom:
B Kich thuse vector.
L Mot mang dong chita cac thanh phan clia vector.

Ngoai constructor va destructor, con cé cac phuong thic tinh tich vo huéng clia hai vector, tinh chuan
ctia vector (theo chuan bat ki nao do).

]

Figure 21

Bai 9: Xay dung 16p Employee gom ho tén va ching minh nhan dan. Ngoai constructor con c6 phuong

thitc nhap, xuat ho tén va chiing minh nhan dan ra man hinh.
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