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3.1 Gi@i thiéu

« Chia dé trj - Divide and conquer
— Xay dung mdt chuong trinh tir cac thanh phan (component)
nho hon
— Quan ly timg thanh phan d& quan 1y hon quan 1y chuong
trinh ban dau
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3.2 Cac thanh phan ctia chwong trinh C++

Cac module: cac ham(function) va 1dp(class)
Cac chuong trinh st dung cadc module méi va dong goi san
(“prepackaged”)

— M6i: cac ham va 16p do lap trinh vién tu dinh nghia

— Pong goi san: cac ham va 16p tir thu vién chuan
161 go1 ham - function call

— tén ham va cac thong tin (cac d6i s6 - arguments) ma nd can
dinh nghia ham - function definition

— chi viét mot 1an

— duoc che khoi cac ham khac
tuong tu

— Mot 6ng chii (ham goi - the calling function or caller) dé nghi mot
cong nhan (ham dugc goi - the called function) thuc hi¢n mot
nhiém vu va tra lai (bao cdo lai) két qua khi nhiém vu hoan thanh.
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3.3 Cac ham trong thw vién toan hoc

Thuc hién cac tinh toan toan hoc thong thudong
— Include header file <cmath> (hoac <math.h>)
Cach go1 ham
— t8n_ham (doi_sd); hoic
— t8n_ham(doi sb6 1,d6i sb 2, ...);
Vidu
cout << sqrt( 900.0 X; ‘ ?
— Moi ham trong thu vién toan déu tra vé gia tri kiéu double
cac d6i soO (argument) cho ham c6 thé 1a
— hang - Constants
* sqrt( 4 );
— bién - Variables
* sqrt( x );
— biéu thuc - Expressions

e sqrt( sqrt( x ) ) ;
e sqrt( 3 - 6x );
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Method Description Example
ceil( x ) lam tron x t&i sé nguyén nho ceil( 9.2 )is10.0
nhat khéng nho ho. x ceil( -9.8 )is=-9.0
cos( x ) coscua X (lu . . . cos( 0.0 )is1.0
(x tinh theo do
exp( x ) ham mi: e ma x exp( 1.0 )is2.71828

exp( 2.0 ) is7.38906
fabs( x ) gidtrituyétd .. X fabs( 5.1 )isb5.1
fabs( 0.0 )is0.0
fabs( —-8.76 )Is8.76
floor( x ) lam tron x xuoéng sé6 nguyén 1é6n [floor( 9.2 ) is 9.0
nhat khdng 16n ho  x floor( —-9.8 )is-10.0
fmod( x, y ) phéndqzuypnw . Xxly,tinh |fmod ( 13.657, 2.333 ) is1.992
bang kiéu so6 thuc
log( x ) loga tu nhién cua x (co .. e) log( 2.718282 )is1.0
log( 7.389056 )is2.0
loglO( x ) logaco.. . .. X loglO( 10.0 )is1.0
loglO( 100.0 )is2.0
pow( x, vy ) Xxmiy pow( 2, 7 )is128
pow( 9, .5 )is3
sin( x ) sinx (le. .. . . sin( 0.0 )1is0
(x tinh theo radian)
sgrt( x ) ca ... .. ...X sgrt ( 900.0 ) is30.0
sgqrt( 9.0 )is3.0
tan( x ) tang x (luw. .. . . tan( 0.0 ) isoO

(x tinh theo radian’)

Fig. 3.2 Math library functions.
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3.4 Ham - function

e Chuong trinh con
— Module hdéa mot chuong trinh
— kha nang tai st dung phan mém — Software reusability
e goi ham nhiéu lan
» Céc bién dia phuong — Local variables

— khai bao trong ham nao thi chi dugc biét dén bén trong ham
do
— bién duoc khai bao bén trong dinh ham 1a bién dia phunog

e Céc tham sO — Parameters

— 14 céc bién dia phuong voi gia tri dugc truyén vao ham khi
ham dugc goi

— cung cap thong tin vé bén ngoai ham
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// Creating and using a programmer-defined function.
#include <iostream>

St Srdls aEEEEs Function prototype: chi rd kiéu dit liéu figd3_03.cpp
using std: :endl; cua doi sO va gia tri tra vé€. square (1 of E)
can moOt sO int, vatra vé int.

int square( int ); // function prototype

int main()

{
Cap ngoac () dung khi goi ham.

Khi chay xong, ham tra két qua.

// loop 10 times and calculate and ou

// square of x each time

7 x++ )
cout << square( x ) << " "; // function call

for (int x = 1, x <=

cout << endl;

return 0; // indicates successful termination

} // end main 1 4 9 16 25 36 49 64 81 100

// square function definition returns square of an integer

int square( int y ) // y is a copy of argument to function

{

// re

return y * y; square off Pinh nghia ham square. y la mot ban sao

cua doi so duoc truyén vao. Ham tra vé y *
} // end function square y, hodc y binh phuong.
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// Fig. 3.4: £ig03 04.cpp
// Finding the maximum of three floating-point numbers.
#include <iostream>

3 04.cpp
using std::cout; :2)
using std::cin;

using std::endl;
double maximum( double, double, double ); // function prototype

int main ()

{

Ham maximum lay 3 tham s6
(ca 3 ladouble) va tra vé
mot double.

double numberl;

double number?2;

double number3;

cout << "Enter three floating-point numbers: ";

cin >> numberl >> number?2 >> number3;

// numberl, number2 and number3 are arguments to
// the maximum function call

cout << "Maximum 1S:

<< maximum ( numberl, number2, number3 ) << endl;

return 0; // indicates successful termination
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} // end main

dau phay phan tach cac tham sé.

~g03_04.cpp

// function maximum definition;
// x, y and z are parameters

double maximum( double x, double y, double =z

{

double max = x; // assume x 1s largest
if (y > max ) // if y is larger,

max = y; // assign y to max
if ( z > max ) // 1f z is larger,

max = z; // assign z to max
return max; // max 1is largest value

} // end function maximum

(2 of 2)

fig03_04.cpp
output (1 of 1)

Maximum is: 99.32

Maximum is: 3.333

CuubuencthanConc
&)

Enter three floating-point numbers:

Enter three floating-point numbers:

Enter three floating-point numbers:

99.32 37.3 27.1928

1.1 3.333 2.22

27.9 14.31 88.99

forconiai-oudiantucn

o
raYal ratal
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3.4 Ham

« Nguyén mau ham - Function prototype
— Cho trinh bién dich biét kiéu dir liéu ctia doi s6 va kiéu gia
tri tra vé ctia ham
int square( int ) ;
 Ham lay mot gia tri int va trd vé mot gia tri int
— S¢€ gi161 thi€u k¥ hon sau

 Go1 ham
square (x) ;
— Cip ngodc don 14 toan tir dung dé goi ham
e Truyén doi so x
« Ham nhan duoc ban sao cac dbi sd cho riéng minh
— Sau khi két thuc, ham tra két qua vé cho noi goi ham
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3.5 Dinh nghia ham - function definition

dinh nghia ham
return-value-type function-name ( parameter-list )

{
declarations and statements

}
— danh sach tham s6 — Parameter list
o dau phay tach cac tham s
— mdi tham s6 can cho biét kicu dit liéu ctia tham s6 d6
e Néu khong co dbi so, str dung void hodc dé trong
— gia tri tra vé — Return-value-type
« kiéu cua gia tri tra vé (st dung void néu khong tra vé gia tri

gi)
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3.5 Dinh nghia ham

e Tu khdéa return

Vi du vé ham

it square( int v ) — tra dit liéu ve, va tra dicu khién lai cho noi
{ goi (caller)

return y * y: « néu khong tra vé, str dung return;
] — ham két thuc khi chay dén ngodc phai ( })

* diéu khién cling dugc tra vé cho no1 goi

int main ()

{ » Khong thé dinh nghia mot ham bén
trong mot ham khac

cout << square (x);

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.6 Nguyén mau ham - Function Prototype

« Function prototype bao gom
— Tén ham
— Céc tham s0 (s6 lugng va kiéu dit liéu)
— Kiéu tra vé (void néu khong tra vé gia tri gi)
« Function prototype chi can dén néu dinh nghia ham dat
sau 101 goi1 ham (function call)
* Prototype phai khép voi1 dinh nghia ham
— Function prototype

double maximum( double, double, double ) ;

— Function definition

double maximum( double x, double y, double z )

{

}

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.6 Function Prototype

* Chir ky cua ham - Function signature

— Phan prototype chira tén va cac tham s cua ham
* double maximum( double, double, double );

Function &ﬁature

» Ep kiéu doi s6 — Argument Coercion
— Ep cac doi s6 thanh cac kiéu dit liéu thich hop
« d6i int (4) thanh double (4.0)
cout << sqgrt(4)

— céc quy tac bién doi
e cac dbi sb thuong duoc tu dong doi kiéu
« d6i tir double sang int co thé 1am tron dir lidu
— 3.4thanh 3
— cac kiéu hdn hop duge nang 1én kiéu cao nhat
e int * double

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.6 Function Prototype

Data types

long double

double

float

unsigned long int (synonymous with unsigned long)
long int (synonymous with 1ong)
unsigned int (synonymous with unsigned)

int

unsigned short int (synonymous with unsigned short)
short int (synonymous with short)
unsigned char

char

bool (false becomes 0, true becomes 1)

Fig. 3.5

Prom otion hierarchy for built-in data types.
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3.7 Header File

e (Cac file header chtra
— cac function prototype
— dinh nghia cua cac kiéu dit liéu va cac héng

» Céc file header két thuc bang .h

— cac file header do lap trinh vién dinh nghia
#include “myheader.h”

e (Cac file header cua thu vién
#include <cmath>
~ chay:
o <cmath> trong duong v4i <math.h> (kiéu cii, trudc ANSI
C++)

e <jostream> twong duong voi <iostream.h> (kiéu ci, trudc
ANSI C++)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.8 Sinh s6 ngau nhién
Random Number Generation

 Ham rand (thudc <cstdlib>)
— i = rand();
— Sinh mot s6 nguyén khong am trong doan tir 0 dén
RAND MAX (thuong la 32767)
» Lay ty 1é va dich (scaling and shifting)
— phép dong du (lay s6 du) — Modulus (remainder) operator: %
«10 % 3bang1l
ex $ ynamgifaOvay - 1
— Vidu
i =rand() $ 6 + 1;
- “Rand() % 6” sinh mot so trong khoang tir 0 dén 5 (lay ty 1¢ )
e “+ 17 tao khoang tur 1 dén 6 (dich)
— Tiép theo: chuong trinh tha stc sac

ongThanCong.com https://fb.com/tailieudientucntt
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1 // Fig. 3.7: £ig03_07.cpp

2 // Shifted, scaled integers produced by 1 + rand() % 6.

3 #include <iostream>

4 fig03 _07.cpp
5 using std::cout;

6 using std::endl; 6 6 5 5 6
7 5 1 1 5 3
8  #include <iomanip> 6 6 2 4 2
9 6 2 3 4 1
10 wusing std::setw;

11

12 #include <cstdlib> // contains function prototype for rand

13

14 int main|()

15 {

16 // loop 20 times I y o

17 for ( int counter = 1; counter <= 20; counter K,et qua cua rand() du:()’c z

18 lay ty 1¢ va dich thér}h mot sO

19 // pick random number from 1 to and output if trong khoéng tr 1 dén 6.

20 cout << setw( 10 ) << (1 + rand() % 6 );

21

22 // if counter divisible by 5, begin new line of output

23 if ( counter % 5 == 0 )

24 cout << endl;

25

26 } // end for structure

27

28 return 0; // indicates successful termination

29

30 } // end main

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.8 Sinh s6 ngau nhién

« Tiép theo
— Chuong trinh biéu dién phan bo (distribution) ctia ham
rand ()
— Gia lap 6000 lan tha suc sic
— Insd luong cac giatri 1, 2, 3, v.v.... tha duogc
— sb luong dém duoc cia moi g1a tr1 phai Xép xi 1000
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// Fig. 3.8: £ig03 08.cpp
// Roll a six-sided die 6000 times.

#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>

using std::setw;

#include <cstdlib> // contains function prototype for rand

int main ()

{

int frequencyl =

.
4

~e

int frequency?2 =

~e

int frequency4 =

~e

0
0
int frequency3 = 0
0
0

int frequencyb5 = 0;

int frequency6 = 0;

int face; // represents one roll of the die

CuuDuongThanCong.com
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25
26
27
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30
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

// loop 6000 times and summarize results
for ( int roll = 1; roll <= 6000;

face = 1 + rand() %

6;

roll++

// random number from 1 to 6

// determine face value and increment appropriate counter

switch ( face ) {

case 1:
++frequencyl;

break;

case 2:
++frequency?2;

break;

case 3:
++frequency3;

break;

case 4:
++frequency4;

break;

case 5:

++frequencyb;

b rea kCﬁ.uDuongThanCt)ng.com

//

//

//

//

//

rolled

rolled

rolled

rolled

rolled

https://fb.com/tailieudientucntt
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50
51
52
53
54
55
56
57
58
SiS
60
61
62
63
64
65
66
67
68
69
70
71
72
73

case 6: // rolled 6
++frequencyb6;
break; fig03_08.cpp
(3 of 3)
default: // invalid value
COURKK "Program should never get here!";
Truong hgp mac dinh dugc xét dén, ngay
A S SR ca khi n6 khong bao gio xay ra. Pay la
mot nét ctia phong cach 1ap trinh tot
} // end for
// display results in tabular format
cout << "Face" << setw( 13 ) << "Frequency"
<< "\n 1" << setw( 13 ) << frequencyl HEIcE EESQuEnTy
<< "\n 2" << setw( 13 ) << frequency?2 1 1003
<< "\n 3" << setw( 13 ) << frequency3 2 b=
<< "\n 4" << setw( 13 ) << frequency4 : 292
<< "\n 5" << setw( 13 ) << frequencyb E 2o
<< "\n 6" << setw( 13 ) << frequency6 << endl; Z 122;

return 0O;

} // end main

// indicates successful termination

CuuDuongThanCong.com
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3.8 Sinh s6 ngau nhién

e Go1rand() lap di 1ap la1
— cho két qua la cung mot chudi s6
o Céc sO gia ngau nhién (pseudorandom numbers)
— chudi céc s6 "ngau nhién" dugc dinh san
— chuong trinh chay 1an ndo ciing sinh ciing mot chudi
» Pé dugc cac chudi ngau nhién khac nhau
— Cung cap mdt gia trj hat giong
 diém xuat phat cho viéc sinh chudi ngau nhién
* hat giong giong nhau s€ cho cung mot chudi ngau nhién
— srand (seed) ;

e <cstdlib>
st dung trudc rand () dé dit hat giéng
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// Fig. 3.9: £ig03 09.cpp
// Randomizing die-rolling program.

#include <iostream>

using std::cout;
using std::cin;

using std::endl;

#include <iomanip>

using std::setw;

// contains prototypes for functions srand and rand
#include <cstdlib>

// main function begins program execution
int main ()

{

unsigned seed;

Pat hat giébng bang
srand().

cout << "Enter see

cin >> seed;

srand( seed ); // seed random number generator

CuuDuongThanCong.com
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25 //

loop 10 times

26 for ( int counter = 1; counter <= 10; counter++ ) {
27

28 // pick random number from 1 to 6 and output it
29 cout << setw( 10 ) << (1 + rand() % 6 );

30

31 // 1f counter divisible by 5, begin new line of output
32 if ( counter % 5 == )

33 cout << endl;

34

35 } // end for

36

37 return 0; // indica = ——

38 rand () sinh cung mot chuodi

39 } // end main

Enter seed:

6
1

Enter seed:

4
3

Enter seed:

6
1

ngau nhién néu dung cung
mot hat giong

67
1 4 6 2
6 1 6 4
432
3 1 6
1 5 4 2
67
1 4 6 2
6 1 6 4

CuuDuongThanCong.com
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fig03_09.cpp
(2 of 2)

fig03 _09.cpp
output (1 of 1)
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3.8 Sinh s6 ngau nhién

e Co thé sir dung thot gian hién tai dé 1am hat giéng
— khong can phai dit hat giong mdi lan sinh 1 s6 ngau nhién
— srand( time( 0 ) );
— time( 0 ) ;
e <ctime>
e tra vé thoi gian hién tai, tinh bang gidy
o Tong quat vé dinh va lay ty 1&
— Number = shiftingValue + rand () % scalingFactor
— shiftingValue = s6 dau tién cua khoang mong mudn

— scalingFactor = d rong cua khoang mong muon

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.9 Vi du: Tro choi may rui va
Gi¢i thiéu vé kieu enum

o Kiéu liét ké - Enumeration

— tap hop cac so6 tu nhién dugc dit tén

enum typeName {constantl, constant2...} ;

— Cz’ic hﬁng s6 1a cac sb nguyén bat dau tir 0 (mac dinh), tang dan,

mo1 lan thém 1 don vi.
— Céc hang phai co tén riéng
— Khong thé gan gia tri kiéu nguyén cho bién kiéu liét ké
« Phai dung mot gia tri thudc cung kiéu liét ké da dugc dinh nghia

e Vidu

enum Status {CONTINUE, WON, LOST};

enum Foo {Zero, One, Two};

Status enumVar;
enumVar = WON; // cannot do enumVar = 1 or enumVar=One

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.9 Vi du: Tro choi may rui va
Gi¢i thiéu vé kieu enum

Cac hang kiéu liét ké co thé c6 gia tri dat trudce
enum Months { JAN = 1, FEB, MAR, APR, MAY,
JUN, JUL, AUG, SEP, OCT, NOV, DEC};
— bat dau tai 1, tang dan mdi 1an thém 1
Tiép theo: gia lap tro choi gieo shic sac
— Gieo 2 con suc sic, duoc két qua la té)ng hai gia tr1 gieo dugc
— 7 hoidc 11 tai lan gieo dau tién: ngudi choi thang
— 2,3, hodc 12 tai lan gieo dau tién: ngudi choi thua
- 4,5,6,8,9, 10
« gid tri gieo duoc tré thanh "diém" (point) clia ngudi choi

* nguoi choi phat gieo dugc s6 di€ém cua minh trude khi gieo
dugc 7 dé thang cudc

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// Fig. 3.10: £ig03 10.cpp

// Craps.
#include <iostream>

fig03 _10.cpp

using std::cout; (10f5)

using std::endl;

// contains function prototypes for functions srand and rand
#include <cstdlib>

#include <ctime>

Ham gieo 2 con stc sdc va tra veé ket
qua la 1 gia tri ki€u int.

contains prototype for function time

int rollDice( void ); // function prototype

int main () Kiéu liét ké dé ghi trang thai

{

cua van choi hién tai.

// enumergkfon constants represent game status
enum Status { CONTINUE, WON, LOST };

int sum;

int myPoint;

Status gameStatus; // can contain CONTINUE, WON or LOST

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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26
27
28
29
30
31
32
33
34
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36
37
38
39
40
41
42
43
44
45

// randomize random number generator using current time

srand( time( 0 ) );

sum = rollDice () ; // first roll of the dice

// determine game status and point based on sum of dice

switch ( sum ) { <

lénh switch quyét dinh két
cuc van choi, dua vao két qua

// win on first roll : -
g1C0 Suc sac.

case /:

case 11:
gameStatus = WON;

break;

// lose on first roll
case 2:
case 3:
case 12:
gameStatus = LOST;

break;

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig03 _10.cpp
(2 of )
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46
47
48
49
50
51
52
53
54
S5
56
57
58
59
60
61
62
63
64
65
66
67

// remember point
default:
gameStatus = CONTINUE;
myPoint = sum;
cout << "Point is " << myPoint << endl;

break; // optional
} // end switch
// while game not complete
while ( gameStatus == CONTINUE ) {

sum = rollDice () // roll dice again

// determine game status

if ( sum == myPoint ) // win by making point
gameStatus = WON;

else
if ( sum == ) // lose by rolling 7

gameStatus = LOST;

} // end while

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig03 _10.cpp
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68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

// display won or lost message
if ( gameStatus == WON )

cout << "Player wins'" << endl;
else

cout << "Player loses" << endl;

return 0; // indicates successful termination

Ham rollDice khong lay

} // end main do1 s0, nén no c¢o tu khoa

void tai danh sach tham sd.

// roll dice, calculate sum and display results

int rollDice( void )

{

int diel;
int die2;

int workSum;
diel = 1 + rand() % 6; // pick random diel value

die2 = 1 + rand() % 6; // pick random die2 value
workSum = diel + die2; // sum diel and die2

CuuDuongThanCong.com
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fig03 _10.cpp
(4 of 5)
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89
90
91
92
93
94
95

// display results of this roll
cout << "Player rolled " << diel << " + " << die2
<< " = " << workSum << endl;

return workSum;

} // end function rollDice

Player
Player

Player
Player

Player

rolled

wins

rolled
loses

rolled

Point is 6

Player
Player
Player
Player
Player

rolled
rolled
rolled
rolled

wins

PN & O

+ + + +
o B O W

12

o W v

// return sum of dice

Player

rolled

Point is 4

Player rolled
Player rolled

CuuDuongThanCong.com

Player
Player
Player
Player
Player
Player

Player

rolled
rolled
rolled
rolled
rolled
rolled
loses

B 2 N NN OYDN D
+ + + + + + + +

+

fig03_10.cpp
(5 of 5)
fig03_10.cpp
output (1 of 2)

3 =4

6 = 10

4 =6

4 =10

3="5

4 =6

1 =2

4 =8

3 =7

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.10 Cac kiéu lwu trir — Storage Classes

bién c6 cac thudc tinh
— d4 biét: tén, kiéu, kich thudc, gia tri
— kiéu luu trit — Storage class
* bién ton tai bao 1au trong bo nhé
— Pham v1 — Scope
* bién c6 thé dugc sir dung tai nhitng noi ndo trong chwong trinh
— Lién két — Linkage
« Doi voi nhitng chuong trinh gdm nhiéu file (multiple-file

program) — (xem chuong 6), nhiing file nao c6 thé s dung
bién do
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3.10 Cac kiéu lwu trir — Storage Classes

loai bién tu dong — Automatic storage class
— bién duoc tao khi chuong trinh chay vao mot khdi chuong
trinh (block)
— va b1 huy bo khi chuong trinh ra khoi block
— Chi ¢6 cac bién dia phuong cta cac ham méi c6 thé 1a bién
tu dong
e mac dinh la ty dOng
« tir khoa auto dung dé khai bao bién tu dong
— tut khoa register
* goi ¥ dit bién vao thanh ghi toc d6 cao
e ¢0 loi cho cac bién thuong xuyén dugc st dung (con dém vong
lap)
o Thuong 13 khong can thiét, trinh bién dich tu toi wu hoa
— Chi dung mot trong hai tr register hodc auto.
e register int counter = 1;

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.10 Cac kiéu lwu triv

« loai bién tinh — Static storage class
— Bién ton tai trong sudt chuong trinh
- Co thé khong phai noi nao ciing dung duoc, do ap dung quy
tac pham vi (scope rules)
* tu khoa static
— danh cho bién dia phuong bén trong ham
— gilr gia tri giita cac lan goi ham
— chi dugc biét dén trong ham cua bién do
* trkhoa extern

— mic dinh véi cac bién/ham toan cuc (global
variables/functions)
* toan cuc: dugc dinh nghia bén ngoai cac ham
— duoc biét dén tai moi ham nim sau bién do

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.11 Cac quy tac pham vi — Scope Rules

 Pham vi— Scope
— Pham vi ciia mot dinh danh (tén) 13 phan chuong trinh noi co
thé stir dung dinh danh dé
* Pham vi file — File scope
— dugc dinh nghia bén ngoai mot ham va duogc biét dén tai moi
ham trong file
— céc bién toan cuc (global variable), dinh nghia va prototype
cua cac ham.
* Pham vi ham — Function scope
— chi c6 thé dugc dung dén bén trong ham chia dinh nghia

— Chi ap dung cho céc, nhan (label), vi du: cac dinh danh d1
kém mot dau hai cham (case:)
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3.11 Cac quy tac pham vi

« Pham vi khoi — Block scope
— Bit dau tai noi khai bao, két thuc tai ngoac phai }
e chi c6 thé duoc dung trong khoang nay
— Céc bién dia phuong, cac tham s6 ham
— céc bién static ciing c6 pham vi khoi

e loai luu trit doc 1ap vo1 pham vi

e Function-prototype SCope
— danh sach tham s6 cua function prototype
— khong bat budc phai chi rd cac tén trong prototype
* Trinh bién dich b6 qua
— Trong mdt prototype, mdi tén chi duge dung mot lan

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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26

// Fig. 3.12: £ig03 12.cpp
// A scoping example.
#include <iostream>

fig03_12.cpp
using std::cout; (1 0f5)
using std::endl;

dugc khai bdo bén ngoai ham;

void uselocal( void ) ; b _ :
la bién toan cuc véi pham vi file.

void useStaticLocal( void ) ;

void useGlobal( void ); // function prototype
int x = 1; // global variable

int main ()
{ /

int x = // local variable to main

Bién dia phuong v&i pham vi ham.

cout << "local x in main's outer scope is " <L x << endl;

Tao mot khdi, cho x pham vi
{ // start new scope khdi. Khi khdi két thuc, x sé
bi huy bo.
int x = 7;

cout << "local x in main's inner scope is " << x << endl;

} / / end new sC%I%(PgT%anCong.com https://fb.com/tailieudientucntt
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

cout << "local x in main's outer scope is " << x << endl;
uselocal () ; // uselocal has local x

useStaticlocal(); // useStaticlocal has static local x
useGlobal () ; // useGlobal uses global x

uselocal () ; // useliocal reinitializes its local x
useStaticLocal(); // static local x retains its prior value
useGlobal () ; // global x also retains its value

cout << "\nlocal x in main is " << x << endl;

return 0; // indicates successful termination

} // end main

CuuDuongThanCong.com https://fb.com/tailieudientucntt

g03 12.cpp
> of 5)
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44
45
46
47
48
49
50
51
52
53
54
55

// uselocal reinitializes local variable x during each call
void uselocal ( void )

{

int x = 25; // initialized each time uselocal is called

Bién ty dong (bién dia phuong cia
cout << endl << "local x is| ham). Bién ndy s& bi huy khi ham két

<< " on entering useLo| thuc, va dugc khéi tao lai khi ham bat
++x; dﬁu

cout << "local x is " K< x

<< " on exiting uselocal" << endl;

} // end function uselocal

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig03 _12.cpp
(30f5)
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67
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69
70
71

// useStaticLocal initializes static local variable x only the

// first time the function is called; wvalue of x is saved

// between calls to this function
void useStaticlLocal( void )

{

// initialized only first time useStaticLocal is called

static int x = 50;

cout << endl << "lo
<< " on entering us

++x;

cout << "local static x is " << x

<< " on exiting useStaticLlocal" <<

} // end function useStaticlocal

CuuDuongThanCong.com

static x is " << x
aticlocal" << endl;

fig03 _12.cpp
(4 of 5)

Bién tinh dia phuong ctia ham; né dugc khoi tao
ding mot 1an va gilr nguyén gia tri gilta cac lan goi
ham.

https://fb.com/tailieudientucntt
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72 // useGlobal modifies global variable x during each call

/3 void useGlobal( void ) Ham nay khong khai bao bién ndo. N6 sir dung bién toan

4 { cuc x di dugc khai béo tai dau chuong trinh.

75 cout << endl << "g x is " << x 1gus_12.CPppP
76 << " ering useGlobal" << endl; (5 of 5)

77 x *= 10; _

78 cout << "global x is " << x fig03_12.cpp
79 << " on exiting useGlobal" << endl; output(10f2)
80

8l } // end function useGlobal

local x in main's outer scope is 5
local x in main's inner scope is 7

local x in main's outer scope is 5

local x is 25 on entering uselocal
local x is 26 on exiting uselocal

local static x is 50 on entering useStaticLocal
local static x is 51 on exiting useStaticLocal

global x is 1 on entering useGlobal
global x is 10 on exiting useGlobal

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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local x is 25 on entering uselocal
local x is 26 on exiting uselocal

local static x is 51 on entering useStaticLocal
local static x is 52 on exiting useStaticLocal

global x is 10 on entering useGlobal
global x is 100 on exiting useGlobal

local x in main is 5

CuuDuongThanCong.com
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fig03 _12.cpp
output (2 of 2)
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3.12 bé quy — Recursion

» Cac ham d¢ quy — Recursive functions
— cac ham tu goi chinh minh
— chi giai quyét mot truong hop co ban (base case)
« Néu khong phai truong hop co ban
— Chia bai toan thanh céac bai toan nho hon
— Goi ban sao mdi ciia ham dé giai quyét van dé nho hon (goi
dé quy (recursive call) hodc budc d¢ quy(recursive step))
* hoi tu dan dan vé truong hop co ban
e ham go1 chinh no tai 1€nh return
— Cudi cung, truong hop co ban duoc giai quyét
« cau tra 101 di nguoc 18n, giai quyét toan bo bai toan
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3.12 bé quy

* Vi du: tinh gia1 thua (factorial)

nl=n*(n-1)*(n-2) * ..

— Quanhédé quy (n!'=n*(n-1)!)
51 =5%* 41

4! =4 *3/...
— Truong hop coban (1! =0!=1)

*1
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// Fig. 3.14: £ig03 14.cpp
// Recursive factorial function.

#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>

fig03 _14.cpp
(1 0f 2)

Kiéu dir liéu unsigned

using std::setw; long c6 thé luu s6 nguyén

trong khoang tir 0 dén 4 ty.

unsigned long factorial( unsigned long ); // function prototype

int main ()

{

// Loop 10 times. During each iteration, calculate
// factorial( i ) and display result.
for (int 1 = 0; i <= 10; i++ )
cout <K setw( 2 ) <K 1 <« "l ="
<< factorial( i ) << endl;

return 0; // indicates successful termination

} // end main

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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26
27
28
29
30
31
32
33
34
35
36
37

0!

11 =
21 =
31 =

4!
5!
6!
7!
8!
9!
10!

// recursive definition of function factorial

unsigned long factorial( unsigned long number )

{
// base case *///’/////////

if ( number <= 1 )

return 1;

Truong hop co ban xay ra khi
taco 0! hoac 1°.

Mot truong hop khac phai
dugc chia nho (budc dé qui).

// recursive step
else

return number * factorial( number - 1 );

} // end function factorial

ON KB R

= 24

= 120

= 720

= 5040

= 40320

= 362880
= 3628800

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

fig03_14.cpp
(2 of 2)

fig03_14.cpp
output (1 of 1)
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3.13 Vi du str dung dé quy: chuoi Fibonacci

« Chuoi Fibonacci: 0,1, 1,2, 3. 5, 8...
— MOi s6 1a tong cua hai s6 dimg lién trudc
— Vi du mdt cong thurc d¢ quy:
o fib(n) = fib(n-1) + fib(n-2)

« Ma C++ cho ham Fibonacci

long fibonacci( long n )
{
if (n==0 || n==1) // base case
return n;
else
return fibonacci( n - 1 ) +

fibonacci( n - 2 );
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3.13 Vi du str dung dé quy: chuoi Fibonacci

£( 3)

I |
return |£( 2 )| * |£( 1)

A\

I | I |
return |[£( 1 ) + |£( 0 ) return 1

return 1 return 0

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.13 Vi du str dung dé quy: chuoi Fibonacci

e Thir tu thuc hién
- return fibonacci( n - 1 ) + fibonacci( n - 2 );
* Khong xac dinh ham nao dugc thuc hién trudc
— C++ khong qui dinh
— Chi ¢c6 cac phép &&, | | va ?: dam bao thir tu thuc hién tir
trai sang phai
* Cac 101 go1 ham d¢ quy
— Moi tang d¢ quy nhan d6i s6 lan goi ham
e 50 thtr 30 can 230 ~ 4 ty 101 goi ham
— D0 phuc tap liy thira (Exponential complexity)
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// Fig. 3.15: £ig03_ 15.cpp
// Recursive fibonacci function.

#include <iostream>

fig03_15.cpp
using std::cout; (1of 2)
using std::cin; Céc s6 Fibonacci ting rat nhanh
using std::endl; va déu 1a s6 khong am.

unsigned long fibonacci( unsigned long ); // fung

Do d6, ta dung kiéu
unsigned long.

int main ()

{

unsigned long result, number;

// obtain integer from user
cout << "Enter an integer: ";
cin >> number;

// calculate fibonacci value for number input by user

result = fibonacci ( number ) ;

// display result
cout << "Fibonacci (" << number << ") = " << result << endl;

return 0; // indicates successful termination

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

26
27
28
29
30
31
32
33
34
35
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37
38
39
40

} // end main

// recursive definition of function fibonacci

{

// base case
if ( n ==

return n;

unsigned long fibonacci( unsigned long n )

n=1)

// recursive step

else

return fibonacci( n - 1 ) + fibonacci( n - 2 );

} // end function fibonacci

Enter an integer:

Fibonacci (0) = 0

Enter an integer:

Fibonacci(l) =1

Enter an integer:

Fibonacci(2) =1

Enter an integer:

Fibonacci (3) = 2

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

fig03_15.cpp
(2 of 2)

fig03_15.cpp
output (1 of 2)
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Enter an integer: 4
Fibonacci (4) = 3

Enter an integer: 5
Fibonacci(5) = 5

Enter an integer: 6
Fibonacci (6) = 8

Enter an integer: 10
Fibonacci (10) = 55

Enter an integer: 20
Fibonacci (20) = 6765

Enter an integer: 30
Fibonacci (30) = 832040

Enter an integer: 35
Fibonacci (35) = 9227465

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

fig03_15.cpp
output (2 of 2)
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3.14 So sanh Dé quy va Vong lap

Lip

— Vong lap (Iteration): 1ap tuong minh

— D¢ quy: cac 101 go1 ham duoc lap di lap lai
Két thuc

— Vong lip: diéu kién lip that bai

— D¢ quy: gap trudong hop co ban
Ca hai déu c6 thé 1ap vo tan
Can d6i giita hiéu qua chuong trinh (vong lap) va
cong ngh¢ phan mém tot (d¢ quy)

— vong ldp chay nhanh hon

— d¢ quy trong sang hon
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3.15 Ham vé&i danh sach tham so rong

e Danh sach tham so6 rong
— dung tir khoa void hoidc dé danh sach rong
— danh cho ham khong lay dbi s6
— thi du: ham print khong lay doi so va khong tra vé gia tri
nao
e void print();
e void print( wvoid );
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// Fig. 3.18: £ig03 18.cpp
// Functions that take no arguments.
#include <iostream>

using std::cout;
using std::endl;

void functionl () ; // function prototype
void function2( void ); // function prototype

int main ()

{

functionl(); // call functionl with no arguments
function2(); // call function2 with no arguments
return 0O; // indicates successful termination

} // end main

CuuDuongThanCong.com
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fig03 _18.cpp
(1 0f 2)
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// functionl uses an empty parameter list to specify that
// the function receives no arguments
void functionl ()

{

cout << "functionl takes no arguments" << endl;

} // end functionl

// function2 uses a void parameter list to specify that
// the function receives no arguments
void function2( void )

{

cout << "function2 also takes no arguments" << endl;

} // end function2

functionl takes no arguments

function2 also takes no arguments

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig03 _18.cpp
(2 of 2)

fig03 _18.cpp
output (1 of 1)
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3.16 Ham Inline

« Ham inline
— Tu khoa inline dat trudc ham
— Yéu cau trinh bién dich sao chép ma vao chuong trinh thay
cho viéc tao 101 go1 ham
 Giam chi phi goi ham (function-call overhead)
 Trinh bién dich c¢6 thé bé qua inline
— T6t d6i v6i cac ham nho, hay dung
e Vidu
inline double cube( const double s )
{ return s * s * s; }
~ const cho trinh bién dich biét rang ham khong stra doi s

o dugc nodi dén trong cac chuong 6-7

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// Fig. 3.19: £ig03 19.cpp

// Using an inline function to calculate.

// the volume of a cube.

#include <iostream> fig03_19.cpp
(1 0f 2)

using std::cout;

using std::cin;

using std::endl;

// Definition of inline function cube. Definition of function
// appears before function is called, so a function prototype
// is not required. First line of function definition acts as
// the prototype.

inline double cube( const double side )

{

return side * side * side; // calculate cube

} // end function cube

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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int main()

{

11

cout << "Enter the side length of your cube: ";

fig03_19.cpp
double sideValue; (2 of 2)
cin >> sideValue; fig03_19.cpp
output (1 of 1)

// calculate cube of sideValue and display result
cout << "Volume of cube with side "
<< sideValue << " is " << cube( sideValue ) << endl;

return 0; // indicates successful termination

} // end main

Enter the side length of your cube: 3.5
Volume of cube with side 3.5 is 42.875
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3.17 Tham chiéu va Tham so la tham chiéu

e Cac tham chiéu 1a cac biét danh (alias) ctia cac
bién khac
— chi téi cing mot bién
— ¢6 thé duoc dung bén trong mot ham
int count = 1; // khai bao bién nguyén count

int &cRef = count; // tao cRef 1la mbét biét danh cua count
++cRef; // tdng count (s dung biét danh cta count)

o Cac tham chiéu phai duoc khai tao khi khai bao
— Néu khong, trinh bién dich bao 16i
— Tham chiéu lac (Dangling reference)
« tham chiéu t&i bién khong xac dinh
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// Fig. 3.21: £ig03_ 21.cpp

// References must be initialized.

#include <iostream>

using std::cout;
using std::endl;

int main/()

{

int x = 3;

fig03 21.cpp
(10f1)

fig03 21.cpp
output (1 of 1)

y duoc khai bao 1a mot tham chiéu t6i x.

// y refers to_(f§ an alias for) x

int &y = x;

cout << "x = " <K<K x << endl K "y = " << y << endl;
y =7;

cout << "x = " <K x << endl K "y = " << y << endl;
return 0; // indicates successful termination

} // end main

noOX
4 Jwow

y=

CuuDuongThanCong.com
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1 // Fig. 3.22: £ig03_22.cpp

2 // References must be initialized.

3 #include <iostream>

4 fig03_22.cpp
5 wusing std::cout; (10of1)

6 using std::endl;

v fig03_22.cpp
9 e ey L5i bién dich — tham chiéu khong duoc khéi tao. |1 0T 1)
9 {

10 int x = 3;

11 int &y; // Error: y must be initialized

12

13 cout << "x = " << x << endl <K<K "y = " << y << endl;

14 y = 7;

15 cout << "x = " << x << endl << "y = " << y << endl;

16

17 return 0; // indicates successful termination

18

19 } // end main

Borland C++ command-line compiler error message:
Error E2304 Fig03_22.cpp 11: Reference variable 'y' must be

initialized- in function main()

Microsoft Visual C++ compiler error message:
D:\cpphtp4_examples\ch03\Fig03 22.cpp(11l) : error C2530: 'y'
references must be iq;t;ﬁ;&%%g

uuDuong I han https://fb.com/tailieudientucntt
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3.17 Tham chiéu va Tham so la tham chiéu

» Goi bang gia tri - Call by value
— Ban sao cua dir l1éu duoc truyén cho ham
— Thay d6i d6i v6i ban sao khong anh hudng tdi dit liéu goc
— Ngin chin cac hiéu tmg phu khong mong mudn
» Goi bang tham chiéu - Call by reference
— Ham c6 thé truy nhap truc tiép t6i dir liéu gbc
— Céc thay doi thé hién tai dit liéu goc


http://cuuduongthancong.com?src=pdf
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3.17 Tham chiéu va Tham so la tham chiéu

 Tham s6 tham chiéu - Reference parameter
— Y nghia: La biét danh (alias) cta bién duoc truyén vao 10i
go1 ham
* 'truyén tham s bang tham chiéu' hay 'truyén tham chiéu'
— Cu phap: Bat ky hiéu & sau kiéu dit liéu tai prototype ctia
ham
e void myFunction( int &data )
* ¢6 nghia “data la mot tham chiéu téi mot bién kiéu int”
— dang cua 101 goi ham khong thay doi
s tuy nhiép dir liéu goc khi duoc truyén bang tham chiéu co thé
b1 stra doi
* Con tro (chuong 5)

— Mot cach truyén tham chiéu khac

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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22

// Fig. 3.20: £ig03_ 20.cpp

// Comparing pass-by-value and pass-by-reference
// with references.

#include <iostream>

using std::cout;

Luu y ky hi¢u & c6 nghia
truyén tham chiéu (pass-by-
reference).

using std::endl;

int squareByValue( int ); // func

void squareByReference( int & ); // function prototype

int main ()
{
int x = 2;

int z = 4;

// demonstrate squareByValue
cout << "x = " << x << " before squareByValue\n";
cout << "Value returned by squareByValue: "
<< squareByValue( x ) << endl;
cout << "x = " << x << " after squareByValue\n" << endl;

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig03 _20.cpp
(1 0f 2)
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

// demonstrate squareByReference

cout << "z = " << z << " before squareByReference" << endl;
squareByReference( z );
cout << "z = " << z << " after squareByReference" << endl; fig03_20.cpp
(20f 2)
return 0; // indicates successful termination —
} // end main thay doi number, nhung doi so goc

(%) khong bi thay doi.
y itself, stores the

// squareByValue multiplies numbe
// result in number and retu the new value of number
int squareByValue( int number )

{

return number *= number; // caller's argument not modified

thay doi numberRe £, mdt biét danh

} // end function squareByValue O egloni !
ctia doi s goc. Do do, z bi thay doi.

f by itself and

// stores the result in the wvariab to which numberRef

// squareByReference multiplies number

// refers in function main

void squareByReference( int &numberRef )

{
numberRef *= numberRef; // caller's argument modified

} // end function squareByReference
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x = 2 before squareByValue
Value returned by squareByValue: 4
x = 2 after squareByValue

fig03_20.cpp
z = 4 before squareByReference output (1 of 1)
z = 16 after squareByReference
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3.18 Cac doi s6 mac dinh

» Loi goi ham vdi cac tham so6 dugc bo qua
— Néu khong du s6 tham sd, cac vi tri & bén phai nhét s& duoc
nhan gia tr1 mac dinh cua chung
— Cac gia tr1 mac dinh
e Cothéla héng, bién toan cuc, hodc cac 10i g01 ham
« Dat cac gia tr1 mac dinh tai function prototype
int myFunction( int x = 1, int y = 2, int z = 3 );
— myFunction (3)
« x = 3, yVa z nhan gia tri mac dinh (bén phai nhét)
— myFunction (3, 5)

e x = 3,y = 50N z nhan gia tri mac dinh
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// Fig. 3.23: £ig03_23.cpp
// Using default arguments.
#include <iostream>

using std::cout;
using std::endl;

// function prototype that

fig03_23.cpp
Cac gia tri mac dinh dugc dat (1 0f 2)
trong function prototype.

ecifies default arguments

int boxVolume( int length = 1, int width = 1, int height =1 );

int main ()

{

cout << "The default box volume is: " << boxVolume () ;

Cac 101 goi ham thiéu mot

s6 ddi s6 — Cac ddi sb bén
/ phai nhat nhan gia tri mac
// no arguments--use default values for all diménsions dinh.

// specify length; default width and height
cout << "\n\nThe volume of a box with length 10,\n"
<< "width 1 and height 1 is: " << boxVolume( 10 );

// specify length and width; default height
cout << "\n\nThe volume of a box with length 10,\n"
<< "width 5 and height 1 is: " << boxVolume( 10, 5 );

CuuDuongThanCong.com
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24 // specify all arguments

25 cout << "\n\nThe volume of a box with length 10,\n"

26 << "width 5 and height 2 is: " << boxVolume( 10, 5, 2 )

27 << endl; fig03_23.cpp
28 (2 of 2)

29 return 0; // indicates successful termination

30 fig03_23.cpp

31 } // end main output (1 of 1)

32

33 // function boxVolume calculates the volume of a box
34 int boxVolume( int length, int width, int height )
35 {

36 return length * width * height;

37

38 } // end function boxVolume

The default box volume is: 1

The volume of a box with length 10,
width 1 and height 1 is: 10

The volume of a box with length 10,
width 5 and height 1 is: 50

The volume of a box with length 10,
Width 5 and height 2Cuulj1b§ﬂ;an0dqg.9mo https://fb.com/tailieudientucntt
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3.19 Toan tr pham vi don

e Toan tir pham vi don (: :)

Unitary Scope Resolution Operator

— Dung dé truy nhap bién toan cuc néu bién dia phuong co
cung tén

— Khong can thiét néu cac tén bién khac nhau

— Céchdung : :tén bién

y = ::x + 3; -

— Nén tranh dung cac tén giong nhau cho céc bién dia phuong

va toan cuc
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25

// Fig. 3.24: £ig03 24.cpp
// Using the unary scope resolution operator.

#include <iostream>

fig03 _24.cpp

using std::cout; (10of2)
using std::endl;

#include <iomanip>

using std: :setprecision;

// define global constant PI
const double PI = 3.14159265358979;

int main ()

{

Truy nhap PI toan cuc voi
: :PI.

Chuyén d6i PI toan cuc
thanh mdt gia tri £float
cho PI dia phuong. Vi du

// define local constant PI nﬁychothéysukhécnhau
const float PI = static_cast< float >( ::PI ); gitta float va double.

// display values of local and global PI constants
cout << setprecision( 20 )
<< " Local float value of PI = " << PI
<< "\nGlobal double value of PI = " << ::PI << endl;

return 0; // indicates successful termination

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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26
27 } // end main

Borland C++ command-line compiler output:
Local float value of PI = 3.141592741012573242
Global double value of PI = 3.141592653589790007

Microsoft Visual C++ compiler output:

Local float value of PI = 3.1415927410125732
Global double wvalue of PI = 3.14159265358979

CuuDuongThanCong.com
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fig03_24.cpp
(2 of 2)

fig03 _24.cpp
output (1 of 1)
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3.20 Chong ham

» Chong ham - Function overloading
— Céc ham c6 cung tén nhung khéac nhau vé tham so6
— Nén thuc hién cac nhiém vu tuong tu

* vi du, ham tinh binh phuong cho int va ham tinh binh
phuong cho £loat

int square( int x) {return x * x;}

float square(float x) { return x * x; }
e Cac ham chong phan biét nhau boi chir ky
— Duya vao tén va kiéu tham so (xét ca thir tu)

— Trinh bién dich dam bao goi dting ham chdong dugc yéu cau
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23

// Fig. 3.25: £ig03_25.cpp
// Using overloaded functions.
#include <iostream>

fig03_25.cpp
using std::cout; (10of2)

using std::endl; Céac ham chong co cung tén
nhung c6 tham s6 khac nhau

// function square for int val

int square( int x )

{

cout << "Called square with t argument: " << x << endl;

return x * x;

} // end int version of funcfion square

// function square for double values
double square( double y )

{
cout << "Called square with double argument: " << y << endl;

return y * y;

} // end double version of function square

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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25
26
27
28
29
30
31
32
33
34
35

int main()

{

} // end main

int intResult = square( 7 ); // calls int wversion

double doubleResult = square( 7.5 ); // calls double version
cout << "\nThe square §f integer 7 is " << intResult
<< "\nThe square of double 7.5 is " << doubleResult

<< endl;

return 0; // indicates syccessful termination

Tuy theo ddi sé duoc truyén vao (int
hoac double) dé goi ham thich hop.

Called square with int argument: 7

Called square with double argument: 7.5

The square of integer 7 is 49
The square of double 7.5 is 56.25

CuuDuongThanCong.com https://fb.com/tailieudientucntt

fig03_25.cpp
(2 of 2)

fig03_25.cpp
output (1 of 1)
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3.21 Khuén mau ham - Function Template

o Cach ngan gon dé tao cac ham chong
— Sinh cdc ham riéng biét cho cac kiéu dir liéu khac nhau
« CU phap
— Bit dau bang tir khoa template
— céc tham s6 kiéu hinh thurc trong cip ngoic <>
* typename hoic class (dong nghia) dit trudc moi tham so
kiéu
« 1a dai dién cho cac kiéu cai san (vi du int) hodc cac kiéu dix
liéu nguot dung
e chira cac kiéu dit liéu cho dbi sb ham, gid trj tra vé, bién dia
phuong
— Ham duoc c’Einh nghia nhu binh thuong, ngoai trir viéc st
dung cac ki€u hinh thirc
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3.21 Khudén mau ham

 Vidu

template < typename T > // or template< class T >
T square( T valuel )

{ return valuel * valuel;
}
~ T 1a mot kiéu hinh thire, dugce dung lam tham so kiéu
e ham trén tra vé 214 tri thudc cung kiéu v6i tham sb
— Tai1 101 go1 ham, T dugc thay béng kiéu dir liéu thuc
e Néula int, moi T tré thanh int
int x;

int y = square(x);

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// Fig. 3.27: £ig03_27.cpp
// Using a function template.

#include <iostream>

using std::cout;
using std::cin;
using std::endl;

// definition of £

Tham s6 kiéu hinh thtc T 13 dai
dién cua kiéu dir liéu duoc kiém
tra trong ham maximum.

ction template maximum

template < class T > // or template < typename T >

11 T maximum( T valuel, T value2, T value3 )

12
13
14
15
16
17
18
19
20
21
22
23
24

{

T max = valuel;

if ( value2 > max )

max = value?2;

if ( value3 > max )

max = value3;

return max;

maximum mong doi moi
tham s6 déu thudc cung mot
kiéu dir licu.

} // end function template maximum

CuuDuongThanCong.com
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

int main()

{

// demonstrate maximum with int values

int intl, int2, int3; fig03_27.cpp
(2 of 3)

cout << "Input three integer values: ";

cin >> intl >> int2 >> int3;

maximum dugc goi voi nhicu

// invoke int version of maximum kiéu dir licu.

cout << "The maximum integer value is:

<< maximum( intl, int2, int3 );

// demonstrate maximum with double wvalues
double doublel, double2, double3;

cout << "\n\nInput three double values: ";
cin >> doublel >> double2 >> double3;

// invoke double version of maximum
cout << "The maximum double wvalue is: "
<< maximum( doublel, double2, double3 );
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48
49
50
51
52
53
54
S15)
56
57
58
Sk
60

// demonstrate maximum with char wvalues
char charl, char2, char3;

cout << "\n\nInput three characters: ";
cin >> charl >> char2 >> char3;

// invoke char version of maximum

cout << "The maximum character value is:

<< maximum( charl, char2, char3 )
<< endl;

return 0; // indicates successful termination

} // end main

Input three integer wvalues: 1 2 3

The maximum integer value is: 3

Input three double values: 3.3 2.2 1.1
The maximum double value is: 3.3

Input three characters: A C B

The maximum character wvalue is: C

CuuDuongThanCong.com
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fig03_27.cpp
(3 of 3)

fig03_27.cpp
output (1 of 1)
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3.21 Khudén mau ham

Vi du

template < typename T, typename U >
T square( T valuel, U value2 )

{
std: :cout << value2 << “:” <L wvaluel;
return valuel * wvaluel;

}

int x;

char ¢ = ‘a’;

int y = square(x,c );

«  char[] a = “skjhdjsdfh”;
« float z = square(2.3, a);
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