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Muc tiéu bai hoc

e Struct
— Kiéu dinh nghia bang struct
— struct lam dbi s6 cla ham
— Khéi tao struct

e class
— Dinh nghia, ham thanh vién
— Thanh vién public va private
— Ham truy cap va ham bién déi di lidu
— So sanh struct va class



struct

La kiéu di¥ liéu nhom the 2 trong cua hoc

Nhac lai:
— Mang: tap hop cac gia tri cung kiéu
— struct: tap hop céac gia tri khac kiéu

C6 thé dwoce x& ly nhw mét thwe thé, gidong mang

Khac biét quan trong: Phai dinh nghia struct
— Trwdc khi khai bao bat ci bién nao



Kiéu dinh nghia bang struct

 Thwong dwoc dinh nghia toan cuc

« BO nh& khdng duwoc Cép phat khi ban dinh nghia struct
— Chila “chd dat trwdc” dé biét struct clia ta sé nhw thé nao

* Dinh nghia: ,
struct CDAccountVl <« tén cua “kieu” moi
dinh nghia bang struct
{
double balance; € tén thanh vién
double interestRate;
Int term;
3
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Khai bao bién struct

» Khi da dinh nghta struct, ban c6 thé khai bao céc bién
thudc kieéu moi nay:
CDAccountV1 account;
— Gidng nhw khai bao cac kiéu don
— Bién account co kiéu CDAccountV1
— NO chra cac gia tri thanh vién
« M6i thanh vién |a mot phan cua struct
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Truy cap thanh vién struct

« DUng toan t& dau cham dé truy cap thanh vién
— account.balance
— account.interestRate
— account.term

« Puwoc goi la “cac bién thanh vién”
— La& céc phan cla bién struct
— CA4c struct khac nhau c6 thé cé bién thanh vién trung tén
« Khéng xung dét
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Vi du struct:
Display 6.1 Mot dinh nghia struct (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: ,Anfﬁngvedvﬁrsknrofthka

] © 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
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Vi du struct:
Display 6.1 Mot dinh nghia struct (2/3)

14  1int main()

15

16 CDAccountV1l account;

17 getData(account);

18 double rateFraction, interest;

19 rateFraction = account.interestRate/100.0;

20 interest = account.balance*(rateFraction*(account.term/12.0));
21 account.balance = account.balance + interest;
22 cout.setf(ios::fixed);

23 cout.setf(ios: :showpoint);

24 cout.precision(2);

25 cout << "When your CD matures in "

26 << account.term << " months,\n"

27 << "it will have a balance of §"

28 << account.balance << endl;

29 return 0;

30 }

(continued)
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Vi du struct:
Display 6.1 MOt dinh nghia struct (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
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Loi khi diing struct

« DAu cham phay sau dinh nghia struct

— PHAI c6 : :
struct WeatherData

{

double temperature;
double windVelocity;
}; € dau cham phay l1a BAT BUQC!

— Bat budc vi ban “cé thé” khai bao bién struct & vi tri
nay
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Phép gan cho bién struct

e Cho trworc struct co tén la CropYield

« Khai bao 2 bién struct:
CropYield apples, oranges;

— Ca 2 déu Ia bién co6 kiéu CropYield dinh nghia bdi struct

— Phép gan don gian sau day la hop Ié:
apples = oranges;
« Thuwc hién sao chép tirng bién thanh vién tlr oranges vao apples
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struct 1am doéi s6 clia ham

« Puoc truyén vao nhu cac kiéu don
— Truyén gia tri
— Truyén tham chiéu
— Hay phoi hop
e Bién struct cling c6 thé 1a gia tri trd vé cla ham
— Kiéu tra vé l1a kiéu struct

— CAau lénh return trong dinh nghia ham sé gui bién
struct vé noi goi ham
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Khoi tao struct

e CO thé khdi tao luc khai bao

— Vi du:
struct Date
{
Int month;
Int day;
Int year,
¥

Date dueDate = {12, 31, 2003},

— Lénh khai bao nay cung cap di liéu ban dau cho ca 3 bién thanh
Vién

DTH INT2202



class

 Twong tw nhu struct
— CO céc bién thanh vién
— C6 thém ham thanh vién?
« Lién hé va&i lap trinh hwéng doi twong
— Tap trung vao céc doi twong
 DOi twong: chva di¥ liéu va cac phép toan

« Trong C++, cac bién cla kiéu dinh nghia bdi class
la cac doi twong



Pinh nghia class

« Dinh nghia twong ty nhuw struct

e Vidu:
class DayOfYear & tén cla kiéu mai
|{oublic:
void output(); < ham thanh vién!
Int month;
Int day;
I3

e Chuy la vi du chi dwa ra cac nguyén mau ham
— Dinh nghia cla cac ham nay nam dau do trong chwong trinh

DTH INT2202



Khai bao doi twong

 Khai bao gidbng nhw tat ca cac bién
— Kiéu c6 sén, kiéu dinh nghia bang struct
e Vidu:

DayOfYear today, birthday;
« Khai bao 2 dbi twong co kiéu DayOfYear

« DPo6i twong bao gom:
— D@ liéu
» Cac thanh vién month, day
— Cac phép toan (ham thanh vién)
o output()
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Truy cap thanh vién cua class

 Tatruy cap t&i cac thanh vién cla class giong nhw lam
VO struct
e Vidu:
today.month
today.day
— Va dé truy cap téi ham thanh vién:
today.output(); €< goi ham thanh vién
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Ham thanh vién cla class

e Ta phai dinh nghia hay “cai dat” cac ham thanh vién cua
class
« Gidng cac dinh nghia ham khac
— C0 thé dat sau dinh nghia main()
— Phai chi dinh class:
void DayOfYear::output()
(.}
 ::la toan t&r chi dinh pham vi
« Hwdéng dan trinh bién dich xem thanh vién nay téi tir class nao
« DPinh danh ding trwdc dau :: dwoc goi la tir dinh kiéu (type qualifier)
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Pinh nghia ham thanh vién cua class

e Chuy dinh nghia ham thanh vién output() (& vi du phia
sau)

« Tham chiéu t&i di¥ liéu thanh vién cla class
— Khéng can dung t dinh kiéu

« Ham dwoc dung cho tat ca cac dbi twong cua class
— Khi dwoc goi, nd sé tham chiéu téi dir liéu cua “dbi twong dé”

— Vidu:
today.output();
e Hién thj di liéu cua dbi twong "today”
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Vi du class hoan chinh:
Display 6.3 class v&i 1 ham thanh vién (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.

; #1?c1ude <tostream> 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},

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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DTH

Vi du class hoan chinh:

Display 6.3 class v&i 1 ham thanh vién (2/4)

Display 6.3 Class with a Member Function

25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

cout << "Today’'s date is ";
today.output(
cout << endl;
cout << "Your birthday is
birthday.output( )=
cout << endl;

Calls to the member function output

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

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

return 0;

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

switch (month)

{
case 1:
cout << "January "; break;
case 2:
cout << "February "; break;
case 3:
cout << "March "; break;
case 4:
cout << "April "; break; -a—— Member function definition
INT2202



Vi du class hoan chinh:
Display 6.3 class v&i 1 ham thanh vién (3/4)

50 case 5:

51 cout << "May "; break;

52 case 6:

53 cout << "June "; break;

54 case 7:

55 cout << "July "; break;

56 case 8:

57 cout << "August "; break;
58 case 9:

59 cout << "September "; break;
60 case 10:

61 cout << "October "; break;
62 case 11:

63 cout << "November "; break;
64 case 12:

65 cout << "December "; break;
66 default:

67 cout << "Error in DayOfYear::output. Contact software vendor.";
68 }

69

70 cout << day;

71 }
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Vi du class hoan chinh:
Display 6.3 class v&i 1 ham thanh vién (4/4)

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!
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Toan t&r dau cham va
toan t phan tich pham vi

« Dung dé xac dinh xem di¥ liéu/ham 1a thanh vién cla cai
gl
« Toan tlr dau cham (.)
— Chi dinh thanh vién ciia mot doi twong cu thé
e Toan tw phan tich pham vi (::)
— Chi dinh xem dinh nghia ham tdi tr class nao
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class

Kiéu dinh nghta b&i class 1a mot kiéu hoan thién
— Gibng int, double...

C6 thé c6 cac bién thudce kiéu dinh nghia bdi class
— Ta goi chung la d6i twong

Co6 thé co tham sb thudc kiéu class
— Truyén gia tri
— Truyén tham chiéu

C6 thé s dung kiéu class nhw nhirng kiéu khéac



Tinh dong goi

 Bat c kiéu di¥ liéu ndo cling bao gém
— DU liéu (mién di liéu)
— CA&c phép toan (c6 thé thwe hién trén div liéu)
e Vidu:
kiéu di¥ liéu int co:
D liéu: +-32,767
Cac phép toan: +,-,*,/,%,cac phép logic.
« Kiéu class ciing nhw vay

— Nhuwng ta can chi dinh di¥ liéu va cac phép toan dwoc phép thuc
hién trén di¥ liéu!



Kiéu di¥ liéu triru twong

e “Trwu twong"
— Lap trinh vién khéng can biét chi tiét cai dat

« Viéttatla "ADT"
— Abstract Data Type
— Tap hop cac gia tri di¥ lieu cung vo&i tap cac pheép toan dinh
nghia cho cac gia tri do

 ADT thwong doc lap véi ngbn ngly
— Ta cai dat ADT trong C++ bang class

 class cua C++ dinh nghia ADT
— Cac ngon ng khac cling cai dat ADT
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Ban thém vé tinh dong goi

e Dong goi
— ¢6 nghia 1a “thu d liéu vé mot moi”
« Khai bdo mét class > Sinh 1 ddi twong

« DPo6i twong la “bao dong” cua
— Cac gia tri dir liéu
— Cac phép toan trén dir lieu (cac ham thanh vién)
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Nguyén Iy 1ap trinh hwéng doi twong

 Che giau thdng tin
— “Nguoi dung” mot class khdng biét chi tiét cac bwédc trong moi
phép toan
e Trwwu twong hoéa dir liu
— “Nguwdi dung” mot ADT/class khdng biét chi tiét cac buéde xir ly
dir liéu bén trong ADT/class
e Dong goi

— Thu d@ liéu va phép toan vé mot mdi, nhwng giau di cac “chi tiét”
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Thanh vién public va private

o DU liéu trong class thuwong dwoc chi dinh |a private trong
dinh nghial
— Nguyén ly dwoc khuyén khich trong LTHDT
— Che giau di liéu khdi ngudi dung
— Chi cho phép x& ly thdng qua cac phép toan
 ttrc cac ham thanh vién
 Thanh vién public (thwéng 1a ham thanh vién) co thé truy
cap béi ngudi dung
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public va private: Vi du 1

e Chinh stra vi du trwoc:
class DayOfYear

t
public:
void input();
void output();
private:
Int month;
Int day;
I3

« D( lieu hién gio la private
« Cac doi twong khong thé truy cap truc tiép vao dir liéu
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public va private: Vi du 2

« Dung tiép vi du trwdc

« Khai bao dbi twong:
DayOfYear today;

« DPoi twong today chi co thé truy cap cac thanh vién public
— cin >> today.month; // KHONG BU'QC PHEP!
— cout << today.day; // KHONG BUQC PHEP!
— Ban phai goi t&i cac phép toan public:
 today.input();
 today.output();
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Phong cach public va private

« C6 thé tron public & private

e Thuwong thi public dwgc dat trwdrc tién
— Giup !ép trinh vién dé quan sat dwoc phan ndo cla class minh
c6 thé st dung
— DU liéu private bi “gidu di” nén né khéng lién quan t&i nguoi
dung
« Bén ngoai dinh nghia class, ta khong thé thay dbi (hay
truy cap) dir liéu private
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lam truy cap (accessor) va
ham bién doi (mutator)
« Do6i twong can lam gi do vai div liéu cda nod
e Goi toi ham thanh vién truy cap (accessor)
— Cho phép dbi twong doc dir liéu

— Con goi la ham thanh vién get
— Chi don thuan truy xuat di liéu thanh vién

« Ham thanh vién bién dbi (mutator)
— Cho phép dbi twong bién dbi dir liéu
— DPuwoc str dung tuy theo trng dung
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Tach giao dién va cai dat

« Ngudi dung mét class khéng can hiéu chi tiét tieng buwde
cai dat class
— Nguyén ly LTHBDT - Tinh déng goi

« Nguwdi dung chi can biét “cac quy tac”
— DPuwoc goi la “giao dién” cua class
e Trong C++ > cac ham thanh vién public va chu thich di kém

« Cai dat cua class dwoc an di
— Dinh nghia ham thanh vién nam dau dé
— Nguwoi dung khdng can thay ching



So sanh struct va class

e Kiéu dinh nghia b&i struct
— Thwong thi tat ca cac thanh vién déu 1a public
— Khong c6 ham thanh vién?

« Kiéu dinh nghia b&i class
— Thwong thi tAt ca cac thanh vién déu I3 private
— Nhirng ham thanh vién giao dién dwoc dé public
« NOoi chinh xac thi ching gibng hét nhau
— Theo trwe giac thi chiing cé co ché khac nhau
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Tw duy hudng doi twong

e Trung tam cua lap trinh
— Trwdc day - thuat toan la trung tam
— LTHDT - di¥ liéu la trung tam

e Thuat toan van ton tai
— DPon gian la ho tap trung vao dir liéu
— Puwoc “sinh ra” dé nham vao di liéu
 Thiét ké céac gidi phap phan mém
— Dinh nghia nhiéu dbi twong va cach ching twong tac véi nhau
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Tom tat 1

struct 1a mot tap cac kiéu khac nhau

class dwgc dung dé két hgp di¥ liéu va ham thanh mot

don vi = doi twong

Céc bién va ham thanh vién

— CO thé |a public = truy cap dwoc tr ngoai class

— COo thé 1a private > chi truy cap dwoc trong dinh nghia ham
thanh vién

Kiéu dinh nghfa bai class va struct co thé Ia kiéu cia

tham sO hinh thirc cua ham



Toém tat 2

e Dinh nghia class trong C++
— Nén tach thanh 2 phan chinh
« Giao dién: nhirng gi nguwdi st dung can biét

« Cai dat: chi tiét hoat dong cla class



Chuan bi bai toi

« Poc chwong 7 gido trinh: Ham kién tao va céc cdng cu
kKhac
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