
Ng¹n ngֻ lԀp tr³nh C++

ChҼҺng 3 ïHàm
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3.8 Sinh s֝ ngӾu nhi°n
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3.10 Các kiԜulҼu trֻ (Storage Class)

3.11 C§c quy tԂc phӴm vi (Scope Rule)

3.12 ņ֓ quy (Recursion)
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CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


ChҼҺng 3 - Hàm

ņԚ mֱc

3.16 Hàm Inline

3.17 Tham chiԒu v¨ tham s֝ l¨ tham chiԒu

3.18 ņ֝i s֝ mԊc Ľ֗nh

3.19 To§n tֹ phӴm vi ĽҺn (Unary Scope Resolution Operator)

3.20 Ch֟ng h¨m (Function Overloading)

3.21 Khu¹n mӾu h¨m (Function Templates) 
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3.1 Gi֧i thi֓u

ÅChia ĽԜ tr֗ - Divide and conquer 

ïX©y dֽng m֥t chҼҺng tr³nh tַ c§c th¨nh phӺn (component) 

nh֛ hҺn

ïQuӶn lĨ tַng th¨nh phӺn d֑ quӶn lĨ hҺn quӶn lĨ chҼҺng 

tr³nh ban ĽӺu
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3.2 C§c th¨nh phӺn cֳa chҼҺng tr³nh C++

ÅC§c module: c§c h¨m(function) v¨ l֧p(class)

ÅC§c chҼҺng tr³nh sֹ dֱng c§c module m֧i v¨ Ľ·ng g·i sԈn 
(ñprepackagedò)

ïM֧i: c§c h¨m v¨ l֧p do lԀp tr³nh vi°n tֽ Ľ֗nh nghǫa

ïņ·ng g·i sԈn: c§c h¨m v¨ l֧p tַ thҼ vi֓n chuӼn 

Ål֩i g֙i h¨m - function call

ït°n h¨m v¨ c§c th¹ng tin (c§c Ľ֝i s֝ -arguments) m¨ n· cӺn

ÅĽ֗nh nghǫa h¨m - function definition

ïch֕ viԒt m֥t lӺn

ïĽҼ֯c che kh֛i c§c h¨m kh§c

ÅtҼҺng tֽ

ïM֥t ¹ng chֳ (h¨m g֙i -the calling function or caller) ĽԚ ngh֗ m֥t 
c¹ng nh©n (h¨m ĽҼ֯c g֙i -the called function) thֽc hi֓n m֥t 
nhi֓m vֱ v¨ trӶ lӴi (b§o c§o lӴi) kԒt quӶ khi nhi֓m vֱ ho¨n th¨nh.
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3.3 C§c h¨m trong thҼ vi֓n to§n h֙c

ÅThֽc hi֓n c§c t²nh to§n to§n h֙c th¹ng thҼ֩ng
ï Include header file <cmath> (hoԊc<math.h> )

ÅC§ch g֙i h¨m
ï tên_hàm(Ľ֝i_s֝); hoԊc

ï tên_hàm(Ľ֝i_s֝_1, Ľ֝i_s֝_2, é);

ÅV² dֱ
cout << sqrt( 900.0 );

ïM֙i h¨m trong thҼ vi֓n to§n ĽԚu trӶ vԚ gi§ tr֗ kiԜu double

Åc§c Ľ֝i s֝ (argument) cho h¨m c· thԜ l¨
ïhԄng - Constants

Åsqrt( 4 );

ïbiԒn - Variables
Åsqrt( x );

ïbiԜu thֵc - Expressions
Åsqrt( sqrt( x ) ) ;

Åsqrt( 3 - 6x );
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Method  Description  Example  
ceil( x )  làm tròn x t i֧ s֝  nguyên nh֛  

nhӸt không nh֛  hҺn  x 
ceil( 9.2  )  is 10.0  

ceil( - 9.8  )  is - 9.0  

cos( x )  cos cֳ a x (lҼ֯ n g  g i á c )  

(x tính theo ĽҺn  v ֗  r a d i a n )  

cos( 0.0  )  is 1.0  

exp( x )  hàm mȈ:  e mȈ x exp( 1.0  )  is 2.71828  

exp( 2.0  )  is 7.38906  

fabs( x )  giá tr  ֗tuy֓ t Ľ֝i  c ֳ a  x  fabs( 5.1  )  is 5.1   

fabs( 0.0  )  is 0.0   

fabs( - 8.76  )  is 8.76  

floor( x )  làm tròn x xu n֝g s֝  nguyên l n֧ 

nhӸt không l n֧ hҺn  x 
floor( 9.2 )  is 9.0  

floor( - 9.8  )  is - 10.0  

fmod( x, y )  phӺn dҼ c ֳ a  p h é p  c h i a  x/y , tính 

bԄng kiԜu s֝  th cֽ 
fmod( 13.657 ,  2.333  )  is 1.992  

log( x )  loga tֽ  nhiên cֳ a x (cҺ s ֝  e) log( 2.718282  )  is 1.0  

log( 7.389056  )  is 2.0  

log10( x )  loga cҺ s ֝  1 0  c ֳ a  x  log10( 10.0 )  is 1.0  

log10( 100.0  )  is 2.0  

pow( x, y )  x mȈ y  pow( 2,  7 )  is 128  

pow( 9,  .5  )  is 3 

sin( x )  sin x (lҼ֯ n g  g i á c )  

(x tính theo radian) 
sin( 0.0 )  is 0 

sqrt( x )  cŁn  b Ԁ c  h a i  c ֳ a  x sqrt( 900.0  )  is 30.0  

sqrt(  9.0  )  is 3.0  

tan( x )  tang x (lҼ֯ n g  g i á c )  

(x tính theo radian) 
tan( 0.0  )  is 0 

Fig. 3.2 Math library functions.  
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3.4 Hàm - function

ÅChҼҺng tr³nh con

ïModule h·a m֥t chҼҺng tr³nh

ïkhӶ nŁng t§i sֹ dֱng phӺn mԚm ïSoftware reusability

Åg֙i h¨m nhiԚu lӺn

ÅC§c biԒn Ľ֗a phҼҺng ïLocal variables

ïkhai b§o trong h¨m n¨o th³ ch֕ ĽҼ֯c biԒt ĽԒn b°n trong h¨m 

Ľ·

ïbiԒn ĽҼ֯c khai b§o b°n trong Ľ֗nh h¨m l¨ biԒn Ľ֗a phҼnҺg

ÅC§c tham s֝ ïParameters

ïl¨ c§c biԒn Ľ֗a phҼҺng v֧i gi§ tr֗ ĽҼ֯c truyԚn v¨o h¨m khi 

h¨m ĽҼ֯c g֙i

ïcung cӸp th¹ng tin vԚ b°n ngo¨i h¨m
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fig03_03.cpp

(1 of 2)

2      // Creating and using a programmer - defined function.

3      #include <iostream>

4    

5      using std::cout;

6      using std::endl;

7      

8      int square( int );  // function prototype

9      

10    int main()

11    {

12    // loop 10 times and calculate and output 

13    // square of x each time

14    for ( int x = 1; x <= 10; x++ )  

15    cout << square( x ) << "  " ;  // function call

16    

17    cout << endl;

18    

19    return 0;  // indicates successful termination

20    

21    } // end main

22    

23    // square function definition returns square of an integer 

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

25    {                                                          

26    return y * y;    // returns square of y as an int      

27    

28    } // end function square                                   

CԊp ngoԊc () d½ng khi g֙i h¨m.

Khi chӴy xong, h¨m trӶ kԒt quӶ.

Function prototype: ch֕ r» kiԜu dֻ li֓u 
cֳa Ľ֝i s֝ v¨ gi§ tr֗ trӶ vԚ. square

cӺn m֥t s֝ int , v¨ trӶ vԚ int .

1  4  9  16  25  36  49  64  81  100

ņ֗nh nghǫa h¨m square . y l¨ m֥t bӶn sao 

cֳa Ľ֝i s֝ ĽҼ֯c truyԚn v¨o. H¨m trӶ vԚ y * 

y, hoԊc y b³nh phҼҺng.
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fig03_04.cpp

(1 of 2)

1      // Fig. 3.4: fig03_04.cpp

2      // Finding the maximum of three floating - point numbers.

3      #include <iostream>

4      

5      using std::cout;

6      using std::cin;

7      using std::endl;

8      

9      double maximum( double , double , double ); // function prototype

10    

11    int main()

12    {

13    double number1;

14    double number2;

15    double number3;

16    

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

18    cin >> number1 >> number2 >> number3;

19    

20    // number1, number2 and number3 are arguments to 

21    // the maximum function call

22    cout << "Maximum is: "

23    << maximum( number1, number2, number3 ) << endl;

24    

25    return 0;  // indicates successful termination

Hàm maximumlӸy 3 tham s֝ 

(cӶ 3 l¨ double ) v¨ trӶ vԚ 

m֥t double .
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fig03_04.cpp

(2 of 2)

fig03_04.cpp

output (1 of 1)

26    

27    } // end main

28    

29    // function maximum definition;                 

30    // x, y and z are parameters                    

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

32    {                                               

33    double max = x;   // assume x is largest     

34    

35    if ( y > max )  // if y is larger,         

36    max = y;       // assign y to max         

37    

38    if ( z > max )    // if z is larger,         

39    max = z;       // assign z to max         

40    

41    return max;       // max is largest value    

42    

43    } // end function maximum                       

Enter three floating - point numbers: 99.32 37.3 27.1928

Maximum is: 99.32

Enter three floating - point numbers: 1.1 3.333 2.22

Maximum is: 3.333

Enter three floating - point numbers: 27.9 14.31 88.99

Maximum is: 88.99

dӸu phӶy ph©n t§ch c§c tham s֝.
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3.4 Hàm

ÅNguy°n mӾu h¨m - Function prototype

ïCho tr³nh bi°n d֗ch biԒt kiԜu dֻ li֓u cֳa Ľ֝i s֝ v¨ kiԜu gi§ 

tr֗ trӶ vԚ cֳa h¨m
int square( int );

ÅH¨m lӸy m֥t gi§ tr֗ int v¨ trӶ vԚ m֥t gi§ tr֗ int

ïSԐ gi֧i thi֓u k׃ hҺn sau

ÅG֙i h¨m
square(x);

ïCԊp ngoԊc ĽҺn l¨ to§n tֹ d½ng ĽԜ g֙i h¨m
ÅTruyԚn Ľ֝i s֝ x

ÅH¨m nhԀn ĽҼ֯c bӶn sao c§c Ľ֝i s֝ cho ri°ng m³nh

ïSau khi kԒt th¼c, h¨m trӶ kԒt quӶ vԚ cho nҺi g֙i h¨m
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3.5 ņ֗nh nghǫa h¨m ïfunction definition

ÅĽ֗nh nghǫa h¨m

return-value-type  function-name( parameter-list )

{

declarations and statements
}

ïdanh s§ch tham s֝ ïParameter list

ÅdӸu phӶy t§ch c§c tham s֝

ïm֣i tham s֝ cӺn cho biԒt kiԜu dֻ li֓u cֳa tham s֝ Ľ·

ÅNԒu kh¹ng c· Ľ֝i s֝, sֹ dֱng void hoԊc ĽԜ tr֝ng

ïgi§ tr֗ trӶ vԚ ïReturn-value-type

ÅkiԜu cֳa gi§ tr֗ trӶ vԚ (sֹ dֱng void nԒu kh¹ng trӶ vԚ gi§ tr֗ 

gì)
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3.5 ņ֗nh nghǫa h¨m

ÅTַ kh·areturn

ïtrӶ dֻ li֓u vԚ, v¨ trӶ ĽiԚu khiԜn lӴi cho nҺi 

g֙i (caller)

ÅnԒu kh¹ng trӶ vԚ, sֹ dֱng return;

ïh¨m kԒt th¼c khi chӴy ĽԒn ngoԊc phӶi ( } )

ÅĽiԚu khiԜn cȈng ĽҼ֯c trӶ vԚ cho nҺi g֙i

ÅKh¹ng thԜ Ľ֗nh nghǫa m֥t h¨m b°n 

trong m֥t h¨m kh§c

V² dֱ vԚ h¨m

int square( int y )

{

return y * y;

}

int main()

{

...

cout << square(x);

...

}
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3.6 Nguy°n mӾu h¨m - Function Prototype

ÅFunction prototype bao g֟m

ïTên hàm

ïC§c tham s֝ (s֝ lҼn֯g v¨ kiԜu dֻ li֓u)

ïKiԜu trӶ vԚ (void nԒu kh¹ng trӶ vԚ gi§ tr֗ g³)

ÅFunction prototype ch֕ cӺn ĽԒn nԒu Ľ֗nh nghǫa h¨m ĽԊt 

sau l֩i g֙i h¨m (function call)

ÅPrototype phӶi kh֧p v֧i Ľ֗nh nghǫa h¨m

ïFunction prototype
double maximum( double, double, double );

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

{

é

}
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3.6 Function Prototype

ÅChֻ kĨ cֳa h¨m - Function signature
ïPhӺn prototype chֵa t°n v¨ c§c tham s֝ cֳa h¨m

Ådouble maximum( double, double, double );

Å£p kiԜu Ľ֝i s֝ ïArgument Coercion
ï£p c§c Ľ֝i s֝ th¨nh c§c kiԜu dֻ li֓u th²ch h֯p

ÅĽ֡i int (4) thành double (4.0)

cout << sqrt(4)

ïc§c quy tԂc biԒn Ľ֡i

Åc§c Ľ֝i s֝ thҼ֩ng ĽҼ֯c tֽ Ľ֥ng Ľ֡i kiԜu

ÅĽ֡i tַ double sang int c· thԜ l¨m tr¸n dֻ li֓u

ï3.4 thành 3

ïc§c kiԜu h֣n h֯p ĽҼ֯c n©ng l°n kiԜu cao nhӸt

Åint * double

Function signature
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3.6 Function Prototype

D a t a  t y p e s 

l o n g  d o u b l e   

d o u b l e   

f l o a t   

u n s i g n e d  l o n g  i n t  ( s y n o n y m o u s  w i th  u n s i g n e d  l o n g )  

l o n g  i n t  ( s y n o n y m o u s  w i th  l o n g )  

u n s i g n e d  i n t  ( s y n o n y m o u s  w i th  u n s i g n e d )  

i n t   

u n s i g n e d  s h o r t  i n t  ( s y n o n y m o u s  w i th  u n s i g n e d  s h o r t )  

s h o r t  i n t  ( s y n o n y m o u s  w i th  s h o r t )  

u n s i g n e d  c h a r   

c h a r   

b o o l  ( f a l s e  b e c o m e s  0 ,  t r u e  b e c o m e s  1 ) 

Fig .  3 .5  P ro m o t io n  h ie ra rc h y  f o r b u ilt - in  d a t a  t y p e s.  
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3.7 Header File

ÅC§c file header chֵa

ïcác function prototype

ïĽ֗nh nghǫa cֳa c§c kiԜu dֻ li֓u v¨ c§c hԄng

ÅC§c file header kԒt th¼c bԄng .h 

ïc§c file header do lԀp tr³nh vi°n Ľ֗nh nghǫa

#include ñmyheader.hò

ÅC§c file header cֳa thҼ vi֓n
#include <cmath>

ïchú ý:

Å<cmath> tҼҺng ĽҼҺng v֧i <math.h> (kiԜu cȈ, trҼ֧c ANSI 

C++)

Å<iostream> tҼҺng ĽҼҺng v֧i <iostream.h> (kiԜu cȈ, trҼ֧c 

ANSI C++)
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3.8 Sinh s֝ ngӾu nhi°n

Random Number Generation

ÅHàm rand (thu֥c <cstdlib> )

ïi = rand();

ïSinh m֥t s֝ nguy°n kh¹ng ©m trong ĽoӴn tַ 0 ĽԒn 

RAND_MAX (thҼ֩ng l¨ 32767)

ÅLӸy tׁ l֓ v¨ d֗ch (scaling and shifting)

ïph®p Ľ֟ng dҼ (lӸy s֝ dҼ) ïModulus (remainder) operator: %

Å10 % 3 bԄng 1

Åx % y nԄm giֻa 0 và y ï 1

ïV² dֱ

i = rand() % 6 + 1;

ÅñRand() % 6òsinh m֥t s֝ trong khoӶng tַ 0ĽԒn5 (lӸy tׁ l֓ )

Åñ+ 1òtӴo khoӶng tַ 1 ĽԒn 6(d֗ch)

ïTiԒp theo: chҼҺng tr³nh thӶ s¼c sԂc

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

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


fig03_07.cpp

(1 of 2)

1      // Fig. 3.7: fig03_07.cpp

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

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      #include <iomanip>

9      

10    using std::setw;

11    

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

13    

14    int main()

15    {

16    // loop 20 times

17    for ( int counter = 1; counter <= 20; counter++ ) {

18    

19    // pick random number from 1 to 6 and output it

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

KԒt quӶ cֳarand() ĽҼ֯c 

lӸy tׁ l֓ v¨ d֗ch th¨nh m֥t s֝ 

trong khoӶng tַ 1 ĽԒn 6.

6         6         5         5         6

5         1         1         5         3

6         6         2         4         2

6         2         3         4         1
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3.8 Sinh s֝ ngӾu nhi°n

ÅTiԒp theo

ïChҼҺng tr³nh biԜu di֑n ph©n b֝ (distribution) cֳa h¨m 
rand()

ïGiӶ lԀp 6000 lӺn thӶ s¼c sԂc

ïIn s֝ lҼ֯ng c§c gi§ tr֗ 1, 2, 3, v.v.... thӶ ĽҼ֯c

ïs֝ lҼ֯ng ĽԒm ĽҼ֯c cֳa m֣i gi§ tr֗ phӶi xӸp x֕ 1000
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fig03_08.cpp

(1 of 3)

1      // Fig. 3.8: fig03_08.cpp

2      // Roll a six - sided die 6000 times.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      #include <iomanip>

9      

10    using std::setw;

11    

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

13    

14    int main()

15    {

16    int frequency1 = 0;

17    int frequency2 = 0;

18    int frequency3 = 0;

19    int frequency4 = 0;

20    int frequency5 = 0;

21    int frequency6 = 0;

22    int face;  // represents one roll of the die

23    
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fig03_08.cpp

(2 of 3)

24    // loop 6000 times and summarize results

25    for ( int roll = 1; roll <= 6000 ; roll++ ) {

26    face = 1 + rand() % 6;  // random number from 1 to 6

27    

28    // determine face value and increment appropriate counter

29    switch ( face ) {

30    

31    case 1:          // rolled 1

32    ++frequency1;

33    break ;

34    

35    case 2:          // rolled 2

36    ++frequency2;

37    break ;

38    

39    case 3:         // rolled 3

40    ++frequency3;

41    break ;

42    

43    case 4:          // rolled 4

44    ++frequency4;

45    break ;

46    

47    case 5:         // rolled 5

48    ++frequency5;

49    break ;
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fig03_08.cpp

(3 of 3)

50    

51    case 6:         // rolled 6

52    ++frequency6;

53    break ;

54    

55    default :         // invalid value           

56    cout << "Program should never get here!" ;

57    

58    } // end switch

59    

60    } // end for 

61    

62    // display results in tabular format

63    cout << "Face" << setw( 13 ) << "Frequency"

64    << " \ n   1" << setw( 13 ) << frequency1

65    << " \ n   2" << setw( 13 ) << frequency2

66    << " \ n   3" << setw( 13 ) << frequency3

67    << " \ n   4" << setw( 13 ) << frequency4

68    << " \ n   5" << setw( 13 ) << frequency5

69    << " \ n   6" << setw( 13 ) << frequency6 << endl;

70    

71    return 0;  // indicates successful termination

72    

73    } // end main

TrҼ֩ng h֯p mԊc Ľ֗nh ĽҼ֯c x®t ĽԒn, ngay 

cӶ khi n· kh¹ng bao gi֩ xӶy ra. ņ©y l¨ 

m֥t n®t cֳa phong c§ch lԀp tr³nh t֝t

Face    Frequency

1         1003

2         1017

3          983

4          994

5         1004

6          999

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

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


3.8 Sinh s֝ ngӾu nhi°n

ÅG֙i rand() lԊp Ľi lԊp lӴi 

ïcho kԒt quӶ l¨ c½ng m֥t chu֣i s֝

ÅC§c s֝ giӶ ngӾu nhi°n (pseudorandom numbers)

ïchu֣i c§c s֝ "ngӾu nhi°n" ĽҼ֯c Ľ֗nh sԈn

ïchҼҺng tr³nh chӴy lӺn n¨o cȈng sinh c½ng m֥t chu֣i

ÅņԜ ĽҼ֯c c§c chu֣i ngӾu nhi°n kh§c nhau

ïCung cӸp m֥t gi§ tr֗ hӴt gi֝ng

ÅĽiԜm xuӸt ph§t cho vi֓c sinh chu֣i ngӾu nhi°n

ÅhӴt gi֝ng gi֝ng nhau sԐ cho c½ng m֥t chu֣i ngӾu nhi°n

ïsrand(seed);

Å<cstdlib>

Åsֹ dֱng trҼ֧c rand() ĽԜ ĽԊt hӴt gi֝ng
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fig03_09.cpp

(1 of 2)

1      // Fig. 3.9: fig03_09.cpp

2      // Randomizing die - rolling program.

3      #include <iostream>

4      

5      using std::cout;

6      using std::cin;

7      using std::endl;

8      

9      #include <iomanip>

10    

11    using std::setw;

12    

13    // contains prototypes for functions srand and rand

14    #include <cstdlib>

15    

16    // main function begins program execution

17    int main()

18    {

19    unsigned seed;

20    

21    cout << "Enter seed: " ;

22    cin >> seed;

23    srand( seed );  // seed random number generator

24    

ņԊt hӴt gi֝ng bԄng
srand() .
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fig03_09.cpp

(2 of 2)

fig03_09.cpp

output (1 of 1)

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

32    if ( counter % 5 == 0 )

33    cout << endl;

34    

35    } // end for 

36    

37    return 0;  // indicates successful termination

38    

39    } // end main

Enter seed: 67

6         1         4         6         2

1         6         1         6         4

Enter seed: 432

4         6         3         1         6

3         1         5         4         2

Enter seed: 67

6         1         4         6         2

1         6         1         6         4

rand() sinh c½ng m֥t chu֣i 

ngӾu nhi°n nԒu d½ng c½ng 

m֥t hӴt gi֝ng
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3.8 Sinh s֝ ngӾu nhi°n

ÅC· thԜ sֹ dֱng th֩i gian hi֓n tӴi ĽԜ l¨m hӴt gi֝ng

ïkh¹ng cӺn phӶi ĽԊt hӴt gi֝ng m֣i lӺn sinh 1 s֝ ngӾu nhi°n

ïsrand( time( 0 ) );

ïtime( 0 );

Å<ctime>

ÅtrӶ vԚ th֩i gian hi֓n tӴi, t²nh bԄng gi©y

ÅT֡ng qu§t vԚ d֗nh v¨ lӸy tׁ l֓

ïNumber = shiftingValue + rand() %scalingFactor

ïshiftingValue = s֝ ĽӺu ti°n cֳa khoӶng mong mu֝n

ïscalingFactor = Ľ֥ r֥ng cֳa khoӶng mong mu֝n
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3.9 V² dֱ: Tr¸ chҺi may rֳi v¨ 

Gi֧i thi֓u vԚ kiԜu enum

ÅKiԜu li֓t k° - Enumeration

ïtԀp h֯p c§c s֝ tֽ nhi°n ĽҼ֯c ĽԊt t°n

enum typeName{ constant1, constant2é};

ïC§c hԄng s֝ l¨ c§c s֝ nguy°n bԂt ĽӺu tַ 0 (mԊc Ľ֗nh), tŁng dӺn, 

m֣i lӺn th°m 1 ĽҺn v֗.

ïC§c hԄng phӶi c· t°n ri°ng

ïKh¹ng thԜ g§n gi§ tr֗ kiԜu nguy°n cho biԒn kiԜu li֓t k°

ÅPhӶi d½ng m֥t gi§ tr֗ thu֥c c½ng kiԜu li֓t k° Ľ« ĽҼ֯c Ľ֗nh nghǫa

ÅV² dֱ
enum Status {CONTINUE, WON, LOST};

enum Foo {Zero, One, Two};

Status enumVar; 

enumVar = WON; // cannot do enumVar = 1 or enumVar=One
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3.9 V² dֱ: Tr¸ chҺi may rֳi v¨ 

Gi֧i thi֓u vԚ kiԜu enum

ÅC§c hԄng kiԜu li֓t k° c· thԜ c· gi§ tr֗ ĽԊt trҼ֧c
enum Months { JAN = 1, FEB, MAR, APR, MAY, 

JUN, JUL, AUG, SEP, OCT, NOV, DEC};

ïbԂt ĽӺu tӴi 1, tŁng dӺn m֣i lӺn th°m 1

ÅTiԒp theo: giӶ lԀp tr¸ chҺi gieo s¼c sԂc

ïGieo 2 con s¼c sԂc, ĽҼ֯c kԒt quӶ l¨ t֡ng hai gi§ tr֗ gieo ĽҼ֯c

ï7 hoԊc 11 tӴi lӺn gieo ĽӺu ti°n: ngҼ֩i chҺi thԂng

ï2, 3, hoԊc 12 tӴi lӺn gieo ĽӺu ti°n: ngҼ֩i chҺi thua

ï4, 5, 6, 8, 9, 10

Ågi§ tr֗ gieo ĽҼ֯c tr֫ th¨nh "ĽiԜm" (point) cֳa ngҼ֩i chҺi

ÅngҼ֩i chҺi phӶi gieo ĽҼ֯c s֝ ĽiԜm cֳa m³nh trҼ֧c khi gieo 

ĽҼ֯c 7 ĽԜ thԂng cu֥c
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fig03_10.cpp

(1 of 5)

1      // Fig. 3.10: fig03_10.cpp

2      // Craps.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      // contains function prototypes for functions srand and rand

9      #include <cstdlib>

10    

11    #include <ctime>   // contains prototype for function time

12    

13    int rollDice( void );  // function prototype

14    

15    int main()

16    {

17    // enumeration constants represent game status

18    enum Status { CONTINUE, WON, LOST };

19    

20    int sum;

21    int myPoint;

22    

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

24    

H¨m gieo 2 con s¼c sԂc v¨ trӶ vԚ kԒt 
quӶ l¨ 1 gi§ tr֗ kiԜu int .

KiԜu li֓t k° ĽԜ ghi trӴng th§i 

cֳa v§n chҺi hi֓n tӴi.
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fig03_10.cpp

(2 of 5)

25    // randomize random number generator using current time

26    srand( time( 0 ) ); 

27    

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

29    

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

31    switch ( sum ) {

32    

33    // win on first roll

34    case 7: 

35    case 11:            

36    gameStatus = WON;

37    break ;

38    

39    // lose on first roll

40    case 2: 

41    case 3: 

42    case 12:             

43    gameStatus = LOST;

44    break ;

45    

l֓nh switch quyԒt Ľ֗nh kԒt 

cֱc v§n chҺi, dֽa v¨o kԒt quӶ 

gieo s¼c sԂc.
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fig03_10.cpp

(3 of 5)

46    // remember point

47    default :            

48    gameStatus = CONTINUE;

49    myPoint = sum;

50    cout << "Point is " << myPoint << endl;

51    break ;               // optional 

52    

53    } // end switch 

54    

55    // while game not complete ...

56    while ( gameStatus == CONTINUE ) { 

57    sum = rollDice();          // roll dice again

58    

59    // determine game status

60    if ( sum == myPoint )       // win by making point

61    gameStatus = WON;

62    else

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

64    gameStatus = LOST;

65    

66    } // end while 

67    
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fig03_10.cpp

(4 of 5)

68    // display won or lost message

69    if ( gameStatus == WON)

70    cout << "Player wins" << endl;

71    else

72    cout << "Player loses" << endl;

73    

74    return 0;  // indicates successful termination

75    

76    } // end main

77    

78    // roll dice, calculate sum and display results

79    int rollDice( void )

80    {

81    int die1;

82    int die2;

83    int workSum;

84    

85    die1 = 1 + rand() % 6;  // pick random die1 value

86    die2 = 1 + rand() % 6;  // pick random die2 value

87    workSum = die1 + die2; // sum die1 and die2

88    

Hàm rollDice kh¹ng lӸy 

Ľ֝i s֝, n°n n· c· tַ kh·a 
void tӴi danh s§ch tham s֝.
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fig03_10.cpp

(5 of 5)

fig03_10.cpp

output (1 of 2)

89    // display results of this roll

90    cout << "Player rolled " << die1 << " + " << die2

91    << " = " << workSum << endl;

92    

93    return workSum;         // return sum of dice

94    

95    } // end function rollDice

Player rolled 2 + 5 = 7

Player wins

Player rolled 6 + 6 = 12

Player loses

Player rolled 3 + 3 = 6

Point is 6

Player rolled 5 + 3 = 8

Player rolled 4 + 5 = 9

Player rolled 2 + 1 = 3

Player rolled 1 + 5 = 6

Player wins

Player rolled 1 + 3 = 4

Point is 4

Player rolled 4 + 6 = 10

Player rolled 2 + 4 = 6

Player rolled 6 + 4 = 10

Player rolled 2 + 3 = 5

Player rolled 2 + 4 = 6

Player rolled 1 + 1 = 2

Player rolled 4 + 4 = 8

Player rolled 4 + 3 = 7

Player loses
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3.10 C§c kiԜu lҼu trֻ ïStorage Classes

ÅbiԒn c· c§c thu֥c t²nh

ïĽ« biԒt: t°n, kiԜu, k²ch thҼ֧c, gi§ tr֗

ïkiԜu lҼu trֻ ïStorage class

ÅbiԒn t֟n tӴi bao l©u trong b֥ nh֧

ïPhӴm vi ïScope

ÅbiԒn c· thԜ ĽҼ֯c sֹ dֱng tӴi nhֻng nҺi n¨o trong chҼҺng tr³nh

ïLi°n kԒt ïLinkage

Åņ֝i v֧i nhֻng chҼҺng tr³nh g֟m nhiԚu file (multiple-file 

program) ï(xem chҼҺng 6), nhֻng file n¨o c· thԜ sֹ dֱng 

biԒn Ľ·
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3.10 C§c kiԜu lҼu trֻ ïStorage Classes

ÅloӴi biԒn tֽ Ľ֥ng ïAutomatic storage class
ïbiԒn ĽҼ֯c tӴo khi chҼҺng tr³nh chӴy v¨o m֥t kh֝i chҼҺng 

trình (block)

ïv¨ b֗ hֳy b֛ khi chҼҺng tr³nh ra kh֛i block

ïCh֕ c· c§c biԒn Ľ֗a phҼҺng cֳa c§c h¨m m֧i c· thԜ l¨ biԒn 
tֽ Ľ֥ng

ÅmԊc Ľ֗nh l¨ tֽ Ľ֥ng

Åtַ kh·a auto d½ng ĽԜ khai b§o biԒn tֽ Ľ֥ng

ïtַ kh·aregister

Åg֯i Ĩ ĽԊt biԒn v¨o thanh ghi t֝c Ľ֥ cao

Åc· l֯i cho c§c biԒn thҼ֩ng xuy°n ĽҼ֯c sֹ dֱng (con ĽԒm v¸ng 
lԊp)

ÅThҼ֩ng l¨ kh¹ng cӺn thiԒt, tr³nh bi°n d֗ch tֽ t֝i Ҽu h·a

ïCh֕ d½ng m֥t trong hai tַ register hoԊc auto .

Åregister int counter = 1;
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3.10 C§c kiԜu lҼu trֻ

ÅloӴi biԒn tǫnh ïStatic storage class
ïBiԒn t֟n tӴi trong su֝t chҼҺng tr³nh

ïC· thԜ kh¹ng phӶi nҺi n¨o cȈng d½ng ĽҼ֯c, do §p dֱng quy 
tԂc phӴm vi (scope rules)

Åtַ kh·a static

ïd¨nh cho biԒn Ľ֗a phҼҺng b°n trong h¨m

ïgiֻ gi§ tr֗ giֻa c§c lӺn g֙i h¨m

ïch֕ ĽҼ֯c biԒt ĽԒn trong h¨m cֳa biԒn Ľ·

Åtַ kh·aextern

ïmԊc Ľ֗nh v֧i c§c biԒn/h¨m to¨n cֱc (global 
variables/functions)

Åto¨n cֱc: ĽҼ֯c Ľ֗nh nghǫa b°n ngo¨i c§c h¨m

ïĽҼ֯c biԒt ĽԒn tӴi m֙i h¨m nԄm sau biԒn Ľ·
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3.11 C§c quy tԂc phӴm vi ïScope Rules

ÅPhӴm vi ïScope

ïPhӴm vi cֳa m֥t Ľ֗nh danh (t°n) l¨ phӺn chҼҺng tr³nh nҺi c· 

thԜ sֹ dֱng Ľ֗nh danh Ľ·

ÅPhӴm vi file ïFile scope 

ïĽҼ֯c Ľ֗nh nghǫa b°n ngo¨i m֥t h¨m v¨ ĽҼ֯c biԒt ĽԒn tӴi m֙i 

hàm trong file

ïc§c biԒn to¨n cֱc (global variable), Ľ֗nh nghǫa v¨ prototype 

cֳa c§c h¨m.

ÅPhӴm vi h¨m ïFunction scope

ïch֕ c· thԜ ĽҼ֯c d½ng ĽԒn b°n trong h¨m chֵa Ľ֗nh nghǫa

ïCh֕ §p dֱng cho c§c nh«n (label), v² dֱ: c§c Ľ֗nh danh Ľi 

k¯m m֥t dӸu hai chӸm (case: )
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3.11 C§c quy tԂc phӴm vi

ÅPhӴm vi kh֝i ïBlock scope

ïBԂt ĽӺu tӴi nҺi khai b§o, kԒt th¼c tӴi ngoԊc phӶi }

Åch֕ c· thԜ ĽҼ֯c d½ng trong khoӶng n¨y

ïC§c biԒn Ľ֗a phҼҺng, c§c tham s֝ h¨m

ïc§c biԒn static cȈng c· phӴm vi kh֝i

ÅloӴi lҼu trֻ Ľ֥c lԀp v֧i phӴm vi

ÅFunction-prototype scope

ïdanh s§ch tham s֝ cֳa function prototype

ïkh¹ng bԂt bu֥c phӶi ch֕ r» c§c t°n trong prototype

ÅTr³nh bi°n d֗ch b֛ qua

ïTrong m֥t prototype, m֣i t°n ch֕ ĽҼ֯c d½ng m֥t lӺn
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fig03_12.cpp

(1 of 5)

1      // Fig. 3.12: fig03_12.cpp

2      // A scoping example.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      void useLocal( void );        // function prototype

9      void useStaticLocal( void );  // function prototype

10    void useGlobal( void );      // function prototype

11    

12    int x = 1;     // global variable

13    

14    int main()

15    {

16    int x = 5;   // local variable to main

17    

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

19    

20    { // start new scope                                        

21    

22    int x = 7;                                               

23    

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

25    

26    } // end new scope                                          

ĽҼ֯c khai b§o b°n ngo¨i h¨m; 

là biԒn to¨n cֱc v֧i phӴm vi file.

BiԒn Ľ֗a phҼҺng v֧i phӴm vi h¨m.

TӴo m֥t kh֝i, cho xphӴm vi 

kh֝i. Khi kh֝i kԒt th¼c, x sԐ 

b֗ hֳy b֛.
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fig03_12.cpp

(2 of 5)

27    

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

29    

30    useLocal();       // useLocal has local x

31    useStaticLocal(); // useStaticLocal has static local x

32    useGlobal();      // useGlobal uses global x

33    useLocal();      // useLocal reinitializes its local x

34    useStaticLocal(); // static local x retains its prior value

35    useGlobal();      // global x also retains its value

36    

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

38    

39    return 0;   // indicates successful termination

40    

41    } // end main

42    
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fig03_12.cpp

(3 of 5)

43    // useLocal reinitializes local variable x during each call

44    void useLocal( void )

45    {

46    int x = 25;  // initialized each time useLocal is called

47    

48    cout << endl << "local x is " << x 

49    << " on entering useLocal" << endl;

50    ++x;

51    cout << "local x is " << x 

52    << " on exiting useLocal" << endl;

53    

54    } // end function useLocal

55    

BiԒn tֽ Ľ֥ng (biԒn Ľ֗a phҼҺng cֳa 

h¨m). BiԒn n¨y sԐ b֗ hֳy khi h¨m kԒt 

th¼c, v¨ ĽҼ֯c kh֫i tӴo lӴi khi h¨m bԂt 

ĽӺu.
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fig03_12.cpp

(4 of 5)

56    // useStaticLocal initializes static local variable x only the

57    // first time the function is called; value of x is saved

58    // between calls to this function

59    void useStaticLocal( void )

60    {

61    // initialized only first time useStaticLocal is called

62    static int x = 50;                                     

63    

64    cout << endl << "local static x is " << x 

65    << " on entering useStaticLocal" << endl;

66    ++x; 

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

68    << " on exiting useStaticLocal" << endl;

69    

70    } // end function useStaticLocal

71

BiԒn tǫnh Ľ֗a phҼҺng cֳa h¨m; n· ĽҼ֯c kh֫i tӴo 

Ľ¼ng m֥t lӺn v¨ giֻ nguy°n gi§ tr֗ giֻa c§c lӺn g֙i 

hàm.
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fig03_12.cpp

(5 of 5)

fig03_12.cpp

output (1 of 2)

72    // useGlobal modifies global variable x during each call

73    void useGlobal( void )

74    {

75    cout << endl << "global x is " << x 

76    << " on entering useGlobal" << endl;

77    x *= 10;

78    cout << "global x is " << x 

79    << " on exiting useGlobal" << endl;

80    

81    } // 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

H¨m n¨y kh¹ng khai b§o biԒn n¨o. N· sֹ dֱng biԒn to¨n 

cֱc x Ľ« ĽҼ֯c khai b§o tӴi ĽӺu chҼҺng tr³nh.
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fig03_12.cpp

output (2 of 2)

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
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3.12 ņ֓ quy ïRecursion

ÅC§c h¨m Ľ֓ quy ïRecursive functions

ïc§c h¨m tֽ g֙i ch²nh m³nh

ïch֕ giӶi quyԒt m֥t trҼ֩ng h֯p cҺ bӶn (base case)

ÅNԒu kh¹ng phӶi trҼ֩ng h֯p cҺ bӶn

ïChia b¨i to§n th¨nh c§c b¨i to§n nh֛ hҺn

ïG֙i bӶn sao m֧i cֳa h¨m ĽԜ giӶi quyԒt vӸn ĽԚ nh֛ hҺn (g֙i 

Ľ֓ quy (recursive call) hoԊc bҼ֧c Ľ֓ quy(recursive step))

Åh֥i tֱ dӺn dӺn vԚ trҼ֩ng h֯p cҺ bӶn

Åh¨m g֙i ch²nh n· tӴi l֓nh return

ïCu֝i c½ng, trҼ֩ng h֯p cҺ bӶn ĽҼ֯c giӶi quyԒt

Åc©u trӶ l֩i Ľi ngҼ֯c l°n, giӶi quyԒt to¨n b֥ b¨i to§n

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

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


3.12 ņ֓ quy

ÅV² dֱ: t²nh giai thַa (factorial)

n! = n * ( n ï1 ) * ( n ï2 ) * é * 1

ïQuan h֓ Ľ֓ quy ( n! = n * ( n ï1 )! )

5! = 5 * 4!

4! = 4 * 3!é

ïTrҼ֩ng h֯p cҺ bӶn (1! = 0! = 1)
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fig03_14.cpp

(1 of 2)

1      // Fig. 3.14: fig03_14.cpp

2      // Recursive factorial function.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      #include <iomanip>

9      

10    using std::setw;

11    

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

13    

14    int main()

15    {

16    // Loop 10 times. During each iteration, calculate 

17    // factorial( i ) and display result.

18    for ( int i = 0; i <= 10; i++ )

19    cout << setw( 2 ) << i << "! = "

20    << factorial( i ) << endl;

21    

22    return 0;  // indicates successful termination

23    

24    } // end main

KiԜu dֻ li֓u unsigned 

long c· thԜ lҼu s֝ nguy°n 

trong khoӶng tַ 0 ĽԒn 4 tׁ.
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fig03_14.cpp

(2 of 2)

fig03_14.cpp

output (1 of 1)

25    

26    // recursive definition of function factorial  

27    unsigned long factorial( unsigned long number )

28    {                                              

29    // base case                                

30    if ( number <= 1 )                          

31    return 1;                                

32    

33    // recursive step                           

34    else

35    return number * factorial( number - 1 ); 

36    

37    } // end function factorial                    

0! = 1

1! = 1

2! = 2

3! = 6

4! = 24

5! = 120

6! = 720

7! = 5040

8! = 40320

9! = 362880

10! = 3628800

TrҼ֩ng h֯p cҺ bӶn xӶy ra khi 
ta có 0! hoԊc 1! . 

M֙i trҼ֩ng h֯p kh§c phӶi 

ĽҼ֯c chia nh֛ (bҼ֧c Ľ֓ qui).
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3.13 V² dֱ sֹ dֱng Ľ֓ quy: chu֣i Fibonacci

ÅChu֣i Fibonacci: 0, 1, 1, 2, 3, 5, 8...

ïM֣i s֝ l¨ t֡ng cֳa hai s֝ Ľֵng liԚn trҼ֧c

ïV² dֱ m֥t c¹ng thֵc Ľ֓ quy:

Åfib(n) = fib(n-1) + fib(n-2)

ÅMã C++ cho hàm Fibonacci
long fibonacci( long n )

{

if ( n == 0 || n == 1 )  // base case

return n;

else 

return fibonacci( n - 1 ) + 

fibonacci( n ï 2 );

}
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3.13 V² dֱ sֹ dֱng Ľ֓ quy: chu֣i Fibonacci

f( 3 )

f( 1 )f( 2 )

f( 1 ) f( 0 ) return 1

return 1 return 0

return +

+return
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3.13 V² dֱ sֹ dֱng Ľ֓ quy: chu֣i Fibonacci

ÅThֵ tֽ thֽc hi֓n
ï return fibonacci( n - 1 ) + fibonacci( n - 2 );

ÅKh¹ng x§c Ľ֗nh h¨m n¨o ĽҼ֯c thֽc hi֓n trҼ֧c

ïC++ kh¹ng qui Ľ֗nh

ïCh֕ c· c§c ph®p &&, || và ?: ĽӶm bӶo thֵ tֽ thֽc hi֓n tַ 

tr§i sang phӶi

ÅC§c l֩i g֙i h¨m Ľ֓ quy

ïM֣i tӺng Ľ֓ quy nh©n Ľ¹i s֝ lӺn g֙i h¨m

Ås֝ thֵ 30 cӺn 2^30 ~ 4 tׁ l֩i g֙i h¨m

ïņ֥ phֵc tӴp lȈy thַa (Exponential complexity)
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fig03_15.cpp

(1 of 2)

1      // Fig. 3.15: fig03_15.cpp

2      // Recursive fibonacci function.

3      #include <iostream>

4      

5      using std::cout;

6      using std::cin;

7      using std::endl;

8      

9      unsigned long fibonacci( unsigned long ); // function prototype

10    

11    int main()

12    {

13    unsigned long result, number;

14    

15    // obtain integer from user

16    cout << "Enter an integer: " ;

17    cin >> number;

18    

19    // calculate fibonacci value for number input by user

20    result = fibonacci( number );

21    

22    // display result

23    cout << " Fibonacci(" << number << ") = " << result << endl;

24    

25    return 0;  // indicates successful termination

C§c s֝ Fibonacci tŁng rӸt nhanh 

v¨ ĽԚu l¨ s֝ kh¹ng ©m. 

Do Ľ·, ta d½ng kiԜu 
unsigned long .
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fig03_15.cpp

(2 of 2)

fig03_15.cpp

output (1 of 2)

26    

27    } // end main

28    

29    // recursive definition of function fibonacci        

30    unsigned long fibonacci( unsigned long n )           

31    {                                                    

32    // base case           

33    if ( n == 0 || n == 1 )                           

34    return n;                                      

35    

36    // recursive step                                 

37    else                                              

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

39    

40    } // end function fibonacci                          

Enter an integer: 0

Fibonacci(0) = 0

Enter an integer: 1

Fibonacci(1) = 1

Enter an integer: 2

Fibonacci(2) = 1

Enter an integer: 3

Fibonacci(3) = 2
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fig03_15.cpp

output (2 of 2)

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
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3.14 So s§nh ņ֓ quy v¨ V¸ng lԊp

ÅLԊp

ïV¸ng lԊp (Iteration): lԊp tҼ֩ng minh

ïņ֓ quy: c§c l֩i g֙i h¨m ĽҼ֯c lԊp Ľi lԊp lӴi

ÅKԒt th¼c

ïV¸ng lԊp: ĽiԚu ki֓n lԊp thӸt bӴi

ïņ֓ quy: gԊp trҼ֩ng h֯p cҺ bӶn

ÅCӶ hai ĽԚu c· thԜ lԊp v¹ tԀn 

ÅC©n Ľ֝i giֻa hi֓u quӶ chҼҺng tr³nh (v¸ng lԊp) v¨ 

c¹ng ngh֓ phӺn mԚm t֝t (Ľ֓ quy)

ïv¸ng lԊp chӴy nhanh hҺn

ïĽ֓ quy trong s§ng hҺn
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3.15 H¨m v֧i danh s§ch tham s֝ r֣ng

ÅDanh s§ch tham s֝ r֣ng

ïd½ng tַ kh·avoid hoԊc ĽԜ danh s§ch r֣ng

ïd¨nh cho h¨m kh¹ng lӸy Ľ֝i s֝

ïth² dֱ: h¨m print kh¹ng lӸy Ľ֝i s֝ v¨ kh¹ng trӶ vԚ gi§ tr֗ 

nào

Åvoid print();

Åvoid print( void );
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fig03_18.cpp

(1 of 2)

1      // Fig. 3.18: fig03_18.cpp

2      // Functions that take no arguments.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      void function1();        // function prototype

9      void function2( void ); // function prototype

10    

11    int main()

12    {

13    function1();  // call function1 with no arguments

14    function2();  // call function2 with no arguments

15    

16    return 0;     // indicates successful termination

17    

18    } // end main

19    
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fig03_18.cpp

(2 of 2)

fig03_18.cpp

output (1 of 1)

20    // function1 uses an empty parameter list to specify that 

21    // the function receives no arguments 

22    void function1()

23    {

24    cout << "function1 takes no arguments" << endl;

25    

26    } // end function1

27    

28    // function2 uses a void parameter list to specify that 

29    // the function receives no arguments 

30    void function2( void )

31    {

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

33    

34    } // end function2

function1 takes no arguments

function2 also takes no arguments
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3.16 Hàm Inline

ÅHàm inline 

ïTַ kh·a inline ĽԊt trҼ֧c h¨m

ïY°u cӺu tr³nh bi°n d֗ch sao ch®p m« v¨o chҼҺng tr³nh thay 

cho vi֓c tӴo l֩i g֙i h¨m

ÅGiӶm chi ph² g֙i h¨m (function-call overhead)

ÅTr³nh bi°n d֗ch c· thԜ b֛ qua inline

ïT֝t Ľ֝i v֧i c§c h¨m nh֛, hay d½ng

ÅV² dֱ
inline double cube( const double s )

{ return s * s * s; }

ïconst cho tr³nh bi°n d֗ch biԒt rԄng h¨m kh¹ng sֹa Ľ֡i s

ÅĽҼ֯c n·i ĽԒn trong c§c chҼҺng 6-7
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fig03_19.cpp

(1 of 2)

1      // Fig. 3.19: fig03_19.cpp

2      // Using an inline function to calculate.

3      // the volume of a cube.

4      #include <iostream>

5      

6      using std::cout;

7      using std::cin;

8      using std::endl;

9      

10    // Definition of inline function cube. Definition of function

11    // appears before function is called, so a function prototype 

12    // is not required. First line of function definition acts as 

13    // the prototype.

14    inline double cube( const double side )         

15    {                                               

16    return side * side * side;  // calculate cube

17    

18    } // end function cube                          

19    
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fig03_19.cpp

(2 of 2)

fig03_19.cpp

output (1 of 1)

20    int main()

21    {

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

23    

24    double sideValue;

25    

26    cin >> sideValue;

27    

28    // calculate cube of sideValue and display result

29    cout << "Volume of cube with side " 

30    << sideValue << " is " << cube( sideValue ) << endl;

31    

32    return 0;  // indicates successful termination

33    

34    } // 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 chiԒu v¨ Tham s֝ l¨ tham chiԒu

ÅC§c tham chiԒu l¨ c§c bi֓t danh (alias) cֳa c§c 

biԒn kh§c

ïch֕ t֧i c½ng m֥t biԒn

ïc· thԜ ĽҼ֯c d½ng b°n trong m֥t h¨m
int count = 1; // khai b§o biԐn nguy°n count

int &cRef = count; // tӲo cRef l¨ m֣t bi֑t danh cֱa count

++cRef; // tŁng count (sַ d֯ng bi֑t danh cֱa count)

ÅC§c tham chiԒu phӶi ĽҼ֯c kh֫i tӴo khi khai b§o

ïNԒu kh¹ng, tr³nh bi°n d֗ch b§o l֣i

ïTham chiԒu lӴc (Dangling reference)

Åtham chiԒu t֧i biԒn kh¹ng x§c Ľ֗nh
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fig03_21.cpp

(1 of 1)

fig03_21.cpp

output (1 of 1)

1      // Fig. 3.21: fig03_21.cpp

2      // References must be initialized.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      int main()

9      {

10    int x = 3;

11    

12    // y refers to (is an alias for) x

13    int &y = x;  

14    

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

16    y = 7;

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

18    

19    return 0;  // indicates successful termination

20    

21    } // end main

x = 3

y = 3

x = 7

y = 7

y ĽҼ֯c khai b§o l¨ m֥t tham chiԒu t֧i x .
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fig03_22.cpp

(1 of 1)

fig03_22.cpp

output (1 of 1)

1      // Fig. 3.22: fig03_22.cpp

2      // References must be initialized.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      int main()

9      {

10    int x = 3;

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

12    

13    cout << "x = " << x << endl << "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(11) : error C2530: 'y' : 

references must be initialized

L֣i bi°n d֗ch ïtham chiԒu kh¹ng ĽҼ֯c kh֫i tӴo.
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3.17 Tham chiԒu v¨ Tham s֝ l¨ tham chiԒu

ÅG֙i bԄng gi§ tr֗ - Call by value

ïBӶn sao cֳa dֻ li֓u ĽҼ֯c truyԚn cho h¨m

ïThay Ľ֡i Ľ֝i v֧i bӶn sao kh¹ng Ӷnh hҼ֫ng t֧i dֻ li֓u g֝c

ïNgŁn chԊn c§c hi֓u ֵng phֱ kh¹ng mong mu֝n

ÅG֙i bԄng tham chiԒu - Call by reference 

ïH¨m c· thԜ truy nhԀp trֽc tiԒp t֧i dֻ li֓u g֝c

ïC§c thay Ľ֡i thԜ hi֓n tӴi dֻ li֓u g֝c
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3.17 Tham chiԒu v¨ Tham s֝ l¨ tham chiԒu

ÅTham s֝ tham chiԒu - Reference parameter

ïħ nghǫa: L¨ bi֓t danh (alias) cֳa biԒn ĽҼ֯c truyԚn v¨o l֩i 

g֙i h¨m

Å'truyԚn tham s֝ bԄng tham chiԒu' hay 'truyԚn tham chiԒu'

ïC¼ ph§p: ņԊt kĨ hi֓u &sau kiԜu dֻ li֓u tӴi prototype cֳa 

hàm

Åvoid myFunction( int &data )

Åc· nghǫa ñdata l¨ m֥t tham chiԒu t֧i m֥t biԒn kiԜu int ò

ïdӴng cֳa l֩i g֙i h¨m kh¹ng thay Ľ֡i

Åtuy nhi°n dֻ li֓u g֝c khi ĽҼ֯c truyԚn bԄng tham chiԒu c· thԜ 

b֗ sֹa Ľ֡i

ÅCon tr֛ (chҼҺng 5)

ïM֥t c§ch truyԚn tham chiԒu kh§c
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fig03_20.cpp

(1 of 2)

1      // Fig. 3.20: fig03_20.cpp

2      // Comparing pass - by - value and pass - by - reference

3      // with references.

4      #include <iostream>

5      

6      using std::cout;

7      using std::endl;

8      

9      int squareByValue( int );         // function prototype

10    void squareByReference( int & );  // function prototype

11    

12    int main()

13    {

14    int x = 2;

15    int z = 4;

16    

17    // demonstrate squareByValue

18    cout << "x = " << x << " before squareByValue \ n" ;

19    cout << "Value returned by squareByValue: "

20    << squareByValue( x ) << endl;  

21    cout << "x = " << x << " after squareByValue \ n" << endl;

22    

LҼu Ĩ kĨ hi֓u &c· nghǫa 

truyԚn tham chiԒu (pass-by-

reference).
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fig03_20.cpp

(2 of 2)

23    // demonstrate squareByReference

24    cout << "z = " << z << " before squareByReference" << endl;

25    squareByReference( z );

26    cout << "z = " << z << " after squareByReference" << endl;

27    

28    return 0;  // indicates successful termination

29    } // end main

30    

31    // squareByValue multiplies number by itself, stores the      

32    // result in number and returns the new value of number       

33    int squareByValue( int number )                               

34    {                                                             

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

36    

37    } // end function squareByValue                               

38    

39    // squareByReference multiplies numberRef by itself and   

40    // stores the result in the variable to which numberRef   

41    // refers in function main                                

42    void squareByReference( int &numberRef )                  

43    {                                                         

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

45    

46    } // end function squareByReference                       

thay Ľ֡i number, nhҼng Ľ֝i s֝ g֝c 

(x) kh¹ng b֗ thay Ľ֡i.

thay Ľ֡i numberRef , m֥t bi֓t danh 

cֳa Ľ֝i s֝ g֝c. Do Ľ·, z b֗ thay Ľ֡i.
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fig03_20.cpp

output (1 of 1)

x = 2 before squareByValue

Value returned by squareByValue: 4

x = 2 after squareByValue

z = 4 before squareByReference

z = 16 after squareByReference

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

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


3.18 C§c Ľ֝i s֝ mԊc Ľ֗nh

ÅL֩i g֙i h¨m v֧i c§c tham s֝ ĽҼ֯c b֛ qua

ïNԒu kh¹ng Ľֳ s֝ tham s֝, c§c v֗ tr² ֫ b°n phӶi nhӸt sԐ ĽҼ֯c 

nhԀn gi§ tr֗ mԊc Ľ֗nh cֳa ch¼ng

ïC§c gi§ tr֗ mԊc Ľ֗nh

ÅC· thԜ l¨ hԄng, biԒn to¨n cֱc, hoԊc c§c l֩i g֙i h¨m

ÅņԊt c§c gi§ tr֗ mԊc Ľ֗nh tӴi function prototype
int myFunction( int x = 1, int y = 2, int z = 3 );

ïmyFunction(3)

Åx = 3 , y và z nhԀn gi§ tr֗ mԊc Ľ֗nh (b°n phӶi nhӸt)

ïmyFunction(3, 5)

Åx = 3 , y = 5 còn z nhԀn gi§ tr֗ mԊc Ľ֗nh
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fig03_23.cpp

(1 of 2)

1      // Fig. 3.23: fig03_23.cpp

2      // Using default arguments.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      // function prototype that specifies default arguments

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

10    

11    int main()

12    {

13    // no arguments -- use default values for all dimensions

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

15    

16    // specify length; default width and height

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

18    << "width 1 and height 1 is: " << boxVolume( 10 );

19    

20    // specify length and width; default height

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

22    << "width 5 and height 1 is: " << boxVolume( 10, 5 );

23    

C§c gi§ tr֗ mԊc Ľ֗nh ĽҼ֯c ĽԊt 

trong function prototype.

C§c l֩i g֙i h¨m thiԒu m֥t 

s֝ Ľ֝i s֝ ïC§c Ľ֝i s֝ b°n 

phӶi nhӸt nhԀn gi§ tr֗ mԊc 

Ľ֗nh.
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fig03_23.cpp

(2 of 2)

fig03_23.cpp

output (1 of 1)

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;

28    

29    return 0;  // indicates successful termination

30    

31    } // end main

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 2 is: 100CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.19 To§n tֹ phӴm vi ĽҺn

ÅTo§n tֹ phӴm vi ĽҺn (:: )

Unitary Scope Resolution Operator

ïD½ng ĽԜ truy nhԀp biԒn to¨n cֱc nԒu biԒn Ľ֗a phҼҺng c· 

cùng tên

ïKh¹ng cӺn thiԒt nԒu c§c t°n biԒn kh§c nhau

ïCách dùng ::t°n_biԐn

y = ::x + 3;

ïN°n tr§nh d½ng c§c t°n gi֝ng nhau cho c§c biԒn Ľ֗a phҼҺng 

v¨ to¨n cֱc
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fig03_24.cpp

(1 of 2)

1      // Fig. 3.24: fig03_24.cpp

2      // Using the unary scope resolution operator.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      #include <iomanip>

9      

10    using std::setprecision;

11    

12    // define global constant PI       

13    const double PI = 3.14159265358979 ;

14    

15    int main()

16    {

17    // define local constant PI

18    const float PI = static_cast < float >( :: PI );

19    

20    // display values of local and global PI constants

21    cout << setprecision( 20 )

22    << "  Local float value of PI = " << PI             

23    << " \ nGlobal double value of PI = " << :: PI << endl;

24    

25    return 0;  // indicates successful termination

Truy nhԀpPI to¨n cֱc v֧i 

::PI . 

ChuyԜn Ľ֡i PI to¨n cֱc 

th¨nh m֥t gi§ tr֗ float

cho PI Ľ֗a phҼҺng. V² dֱ 

n¨y cho thӸy sֽ kh§c nhau 
giֻa float và double .
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fig03_24.cpp

(2 of 2)

fig03_24.cpp

output (1 of 1)

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 value of PI = 3.14159265358979
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3.20 Ch֟ng h¨m

ÅCh֟ng h¨m - Function overloading

ïC§c h¨m c· c½ng t°n nhҼng  kh§c nhau vԚ tham s֝

ïN°n thֽc hi֓n c§c nhi֓m vֱ tҼҺng tֽ 

Åv² dֱ, h¨m t²nh b³nh phҼҺng cho int và hàm tính bình 

phҼҺng cho float

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

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

ÅC§c h¨m ch֟ng ph©n bi֓t nhau b֫i chֻ kĨ

ïDֽa v¨o t°n v¨ kiԜu tham s֝ (x®t cӶ thֵ tֽ)

ïTr³nh bi°n d֗ch ĽӶm bӶo g֙i Ľ¼ng h¨m ch֟ng ĽҼ֯c y°u cӺu
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fig03_25.cpp

(1 of 2)

1      // Fig. 3.25: fig03_25.cpp

2      // Using overloaded functions.

3      #include <iostream>

4      

5      using std::cout;

6      using std::endl;

7      

8      // function square for int values                           

9      int square( int x )                                         

10    {                                                           

11    cout << "Called square with int argument: " << x << endl;

12    return x * x;                                            

13    

14    } // end int version of function square                     

15    

16    // function square for double values                           

17    double square( double y )                                      

18    {                                                              

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

20    return y * y;                                               

21    

22    } // end double version of function square                     

23    

C§c h¨m ch֟ng c· c½ng t°n 

nhҼng c· tham s֝ kh§c nhau
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fig03_25.cpp

(2 of 2)

fig03_25.cpp

output (1 of 1)

24    int main()

25    {

26    int intResult = square( 7 );        // calls int version

27    double doubleResult = square( 7.5 ); // calls double version

28    

29    cout << " \ nThe square of integer 7 is " << intResult

30    << " \ nThe square of double 7.5 is " << doubleResult 

31    << endl;    

32    

33    return 0;  // indicates successful termination

34    

35    } // end main

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

T½y theo Ľ֝i s֝ ĽҼ֯c truyԚn v¨o(int

hoԊc double ) ĽԜ g֙i h¨m th²ch h֯p.
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3.21 Khu¹n mӾu h¨m - Function Template

ÅC§ch ngԂn g֙n ĽԜ tӴo c§c h¨m ch֟ng

ïSinh c§c h¨m ri°ng bi֓t cho c§c kiԜu dֻ li֓u kh§c nhau

ÅCú pháp

ïBԂt ĽӺu bԄng tַ kh·a template

ïc§c tham s֝ kiԜu h³nh thֵc trong cԊp ngoԊc <>

Åtypename hoԊc class (Ľ֟ng nghǫa) ĽԊt trҼ֧c m֣i tham s֝ 

kiԜu 

Ål¨ ĽӴi di֓n cho c§c kiԜu c¨i sԈn (v² dֱ int ) hoԊc c§c kiԜu dֻ 

li֓u ngҼ֩i d½ng

Åch֕ ra c§c kiԜu dֻ li֓u cho Ľ֝i s֝ h¨m, gi§ tr֗ trӶ vԚ, biԒn Ľ֗a 

phҼҺng

ïH¨m ĽҼ֯c Ľ֗nh nghǫa nhҼ b³nh thҼ֩ng, ngoӴi trַ vi֓c sֹ 

dֱng c§c kiԜu h³nh thֵc
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3.21 Khu¹n mӾu h¨m

ÅV² dֱ
template < typename T > // or template< class T >

T square( T value1 )

{

return value1 * value1;

}

ïTl¨ m֥t kiԜu h³nh thֵc, ĽҼ֯c d½ng l¨m tham s֝ kiԜu

Åh¨m tr°n trӶ vԚ gi§ tr֗ thu֥c c½ng kiԜu v֧i tham s֝

ïTӴi l֩i g֙i h¨m, T ĽҼ֯c thay bԄng kiԜu dֻ li֓u thֽc

ÅNԒu l¨ int , m֙i Ttr֫ th¨nh int

int x;

int y = square(x);
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fig03_27.cpp

(1 of 3)

1      // Fig. 3.27: fig03_27.cpp

2      // Using a function template.

3      #include <iostream>

4      

5      using std::cout;

6      using std::cin;

7      using std::endl;

8      

9      // definition of function template maximum         

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

11    T maximum( T value1, T value2, T value3 )          

12    {                                                  

13    T max = value1;                                 

14    

15    if ( value2 > max )                             

16    max = value2;                                

17    

18    if ( value3 > max )                             

19    max = value3;                                

20    

21    return max;                                     

22    

23    } // end function template maximum                 

24    

Tham s֝ kiԜu h³nh thֵc Tl¨ ĽӴi 

di֓n cֳa kiԜu dֻ li֓u ĽҼ֯c kiԜm 
tra trong hàm maximum.

maximummong Ľ֯i m֙i 

tham s֝ ĽԚu thu֥c c½ng m֥t 

kiԜu dֻ li֓u.

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

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


fig03_27.cpp

(2 of 3)

25    int main()

26    {

27    // demonstrate maximum with int values

28    int int1, int2, int3;

29    

30    cout << "Input three integer values: " ;

31    cin >> int1 >> int2 >> int3;

32    

33    // invoke int version of maximum

34    cout << "The maximum integer value is: "

35    << maximum( int1, int2, int3 );        

36    

37    // demonstrate maximum with double values

38    double double1, double2, double3;

39    

40    cout << " \ n\ nInput three double values: " ;

41    cin >> double1 >> double2 >> double3;

42    

43    // invoke double version of maximum

44    cout << "The maximum double value is: "

45    << maximum( double1, double2, double3 );

46    

maximumĽҼ֯c g֙i v֧i nhiԚu 

kiԜu dֻ li֓u.
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fig03_27.cpp

(3 of 3)

fig03_27.cpp

output (1 of 1)

47    // demonstrate maximum with char values

48    char char1, char2, char3;

49    

50    cout << " \ n\ nInput three characters: " ;

51    cin >> char1 >> char2 >> char3;

52    

53    // invoke char version of maximum

54    cout << "The maximum character value is: "

55    << maximum( char1, char2, char3 )      

56    << endl;

57    

58    return 0;  // indicates successful termination

59    

60    } // end main

Input three integer values: 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 value is: C
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3.21 Khu¹n mӾu h¨m

ÅV² dֱ
template < typename T, typename U >

T square( T value1, U value2 )

{

std::cout << value2 << ñ:ò << value1; 

return value1 * value1;

}

int x;

char c = óaô;

int y = square(x,c );

Å char[] a = ñskjhdjsdfhò;

Å float z = square(2.3, a);
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