Ng*n ng.

Ch €hn § H®n

| dp

t

I
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Ch€hnldam3

no m,

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15

. C

Gi . i thi wu

C8c th"nh phfn ¢, a ch€ehng tr3nh C
C&8c h"m trong th€e vi n to&n h c
Ham

n" nh nghoa h™m (Function Definit.i

Nguy°n mXu h™m (Function Prototyp
Header File
Sinh s ngXu nhi®°n

V2 d,: Tr ., chhi may r_ i v~  Gi_ i t
Cackiwd €u t r . (St orage Cl ass)

C8c quy tdc phUdm vi (Scope Rul e)
n quy (Recursion)

V2 d_. s d. ng L quy: chu, i Fibon
So s&§nh n° quy Vv~™ V.ng | Hp
H m v, i danh s8&8ch L i s r,ng
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Ch€hnldam3

no m,

3.16
3.17
3.18
3.19
3.20
3.21

. C

Ham Inline

Tham chi Jju tham s~ | ° tham chi
n" i s’  mHc h

Vv
: L n
To&n t ph4Ym vi Lhn (Unary Scope
Ch“ng h"m (Fun i on Overloading)
Khu?ln h~ unction Templ at es

3 <
— O
—I-It—O-
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3.1 Gi_.i thi  u
AChi a -DiWletanmd conquer
I Xy d., ng m t ch<€ehng trs3nh t_
nh, h hn
iQuln |IT t_.ng th"nh phfn d,
tr3nh ban Lfu
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3.2 C8c th"nh phfn c¢_ a
AC8c module: c¢c8c h " m(functic
AC8c ch€ehng tr3nh s d_ng c¢&
(Aprepackagedo)

T M, c8c h"m v~™ |, p do I dp tr3
in-ng g-i sJun: ¢c8c h™  m v™ | p t
Al1° i g-*functidn cath

iFt°n h™m v~ c8c -tamgmugnemits ) ( an§ c n
AL nh n g Fgcton definition

ich”™ vifJt m t | fn

iL€e ¢ che kh,i ¢c8c h"m kh§gc
At €ehng t

I M t ng cht hd hc¢anl Igi ng functi on

ct*ng nh®n (-hhm CL&®l ted fTunction

nhi m v, v~ tr[ | Yi (b8o0o c§8o |
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3.3 C8c h"m trong the

b

ATh ¢ hi ' n c8c t2nh to8n t of¢
I Include header fileecmath> ( h o<bath.h> )
AC8ch g i h™m
i tén_hamLl = i);hs Hc
i ten_hantt " i 18 L 2s ¢) ;
Avz d.
cout << sgrt( 900.0);
i M i h"m trong th+€e vi doubleo8n L Qu ¢t
Acg8c L i s (argument) cho I
I h 3A @onstants
A sqrt(4);
I b i fMariables
A sgrt(x);
I bi Wu - Bxpressions

A sqrt(sqgrt(x)) ;
A sqrt(3 - 6x);

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Method Description Example
ceil( x) lamtron xt i S nguyén nh ceil( 9.2 ) is10.0
nhil khdng nh hh  x ceil( -9.8 ) is-9.0
cos( x) cosg ax(le. . . . cos( 0.0 ) is1.0
(x tinhtheol. h
exp( X) ham ml: eml x exp( 1.0 ) is2.71828
exp( 2.0 ) is7.38906
fabs( x) giatr tuy tl = x fabs( 5.1 ) is5.1
fabs( 0.0 ) is0.0
fabs( -8.76 ) is8.76
floor( x) lamtron x xu' ng s nguyén |l n [floor( 9.2 ) is9.0
nhetkhéngl, n hh x floor( -9.8 ) is-10.0
fmod( x, y) phfnde . .. .. . . X/y,tinh|fmod( 13.657 , 2.333 ) is1.992
b=ag kiwis th c
log( x) logat nhiéng ax(ch. e log( 2.718282 ) is1.0
log( 7.389056 ) is2.0
log1l0( x) logach. .. = X logl0( 10.0 ) isl1.0
loglO( 100.0 ) is2.0
pow( X, Y ) xml y pow( 2, 7) is128
pow( 9, 5 ) is3
sin( x) sinx(le.. . . sin( 0.0 ) isO
(x tinh theo radiahn
sqrt( x) c. . . .. X sgrt( 900.0 ) is30.0
sgrt( 9.0 ) is3.0
tan( x) tangx(le. . . tan( 0.0 ) isO

(x tinh theo radia

Fig. 3.2 Math library functions.

CuuDuongThanCong.com
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3.4 Ham - function

ACh€hng tr3nh con
i Module h-a m t ch€ehng tr3nh
i kh[[ ntng t 8i 8Softwhre regsabpith f n m«
Ag i h”m nhi Qu | Fn
AC8c bi JJn illLocal vagabl&h n g
i khai b8o trong h™m n"o th3 ¢
. -
ibiJjn L€ ¢ khai b8o b°n trong
ACS8c t li Rammsters
il c8c biJn L a ph€ehng v, i ¢
h“m L€ ¢ g |
ifcung cblp thtng tin vQ b°n n

ldan)


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

O© 0 N O Ol A WD

N NNNNMNNNNRRRRRRERRRRR
0 ~NO UM WNERERO®OOWMNOOGOMAWNLERERO

// Creating and using a programmer

- defined function.

#include <iostream>

using std::cout; Functi on

using std::endl;

int

int

{

} // end main

pr

c.a L i s’
cfn mntt, sv°~

otot .ype'flo%'bs
squareg i § ( of 2)

int r [ vQ

nNgd o g khi
chy xong,

square( int ); // function prototype
main()
//'loop 10 times and calculate and output C Hp
/I square of x each time Khi
for (int x= 1;x<= “X++ )
cout << square( x) << “ " ; [lfunction call

cout << endl;

return 0; /l indicates successful termination

149 16 25 36 49 64 81 100

/Il square function definition returns square of an integer

int

{

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

return  y*vy; re of y as an

n nh
c.a L

ngs‘rqu;am ni-'m m,

s’ L€ ¢

} // end function square Y, hyObI-EJCn h P h€hn g .

t b
yT u)

CuuDuongThanCong.com
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1 /I Fig. 3.4: fig03_04.cpp

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

3  #include  <iostream>

4 3 04.cpp

5 using std::cout; f2)

6 using std:cin;

7 using std::endl;

8

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

10

11 int  main()

12 { N ; = .
Hammaximum!| bly 3 t ham s

13 double numberl; (cl d@bld y v - th T voO

14 double number2; m_ double .

15 double number3;

16

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

18 cin >> numberl >> number2 >> number3;

19

20 /[ numberl, number2 and number3 are arguments to

21 // the maximum function call

22 cout<< "Maximum is: "

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

24

25

return 0:; // indicates successful termination

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

} // end main

double

{

dblu phlfy ph©n [t 8ch c8§8c
// function maximum definition; --JO§_O4-CPP
/I X, y and z are parameters (2 of 2)
maximum( double x, “double vy, double z) _
fig03_04.cpp
double max = x; /[ assume x is largest output (1 of 1)

if  (y>max)

/lifyis larger,

max =y, /[ assign y to max

if (z>max)

/l'if z is larger,

max = z; /[ assign z to max

return

max; /[ max is largest value

43 } [/l end function maximum

Enter three floating
Maximum is: 99.32

Enter three floating
Maximum is: 3.333

Enter three floating

CuubuencthanConc

- point numbers: 1.1 3.333 2.22

- point numbers: 27.9 14.31 88.99

- point numbers: 99.32 37.3 27.1928

JEbcomkiai-oudiantucatt

A" e " YO AN
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3.4 Ham

ANguy °n mRunctidn pratotype
i Cho tr3nh bi°n d ch bil/JJt ki \
tr tr[ vQ c. a h™m
Int square( int );
AH "  m I bly imt v git8[tv@ m t gi § t

i S€ gi.i thi u k: hhn sau
AG i h”™ m
square(X);
i CHp ngoHc Lhn | © to8&8n t d Yar
ATruyQn L i s x

AH" m nhdn L€ ¢ bl[n sao c8c L i
I Sau khi kJJt thwcec, h™ m tr[ k]J


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

3.5 n nh nidunctian definiton

AL " nh nghoa h™m
returnvaluetype functiomame¢ parameteslist)

{

declarations and statements
}
i danh s §cihParantetrrist s °
Adblu phly t&8ch c8c tham s’
im, i tham s~ c¢fn cho bift ki
ANJu kh'ng c- vdd holt , LW td. mg
i gi 8 t i Retutnvaluetyp)
Aki Wu c_, a gi 8§ void n/jur RKhvy@g(s$7r [cC
gi)
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3.5 n nh nghoa h™n

AT k tetura

V2 d, vQ h™m

int square(inty) I t\r II_ d I § u v Q’ v
‘ g | (call er)
retumy *y: AnfJu khlng tretin;vQ, s
} iFh™ m kJJjt t h¥%c khi })clt
ALi Qu khiWn clng L€
int main()

AKhtng thW L nh

{ N
trong m t h”™m koh

cout << square(x);
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3.6 Nguy° n -RuxkationhPromotype
AFunction prototype bao g m
I Tén ham

i C8c thamng v{iskiwe d. | i u)

I Ki Wu vodln/JyuWQ Khtng tr[[ vQ gi 8§ tr
A Functionprototype h™ c¢cfn LJ/Jn nJu L°
sau | i g i h"m (function
APrototype phli kh, p v, i L

I Function prototype
double maximum( double, double, double );

I Function definition
double maximum( double x, double y, double z )

{
é

}
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3.6 Function Prototype

ACh_. k1T <Funatiorhsigmature
I Phfn prototype ch_ a t°n v~

A double maximum( double, double, double );

| |
. . Function signgture - .
AE£p ki WiuArdgument Ceercion
i £Ep c8c L | s th" nh c¢c8c ki Wt

AL int (4) thanhdouble (4.0)
cout << sqrt(4)

ic8c quy tdc bi/Jn L i

Acgc L i s th€ ng L€ ¢ t. L. r
AL" idouble sangnt ¢- thW | " m tr n d.
I 3.4 thanh 3

ic8c kiWu h,n h p L€ ¢ nOng |
A int * double
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3.6 Function Prototype

Data types

long double

double

float

unsigned long int (synonymous withunsigned long )
long int (synonymous withlong )

unsigned int (synonymous withunsigned )

int

unsigned short int (synonymous withunsigned short )
short int (synonymous withshort )

unsigned char

char

bool (false becomes Otrue becomes 1)

Fig. 3.5 Promotion hierarchy forbuilt-in data types.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.7 Header File

AC8c file header c¢ch a

I cac function prototype
iL " nh nghoa ¢, a c¢c8c ki Wu d_ |

AC8c file header k7t t hV¥

ic8c file header do | dp tr3nt
#i nclude Amyheader . ho

AC8c file header c_ a t h-¥€

#include <cmath>

i chay:
A<cmath> t<€hng L€hng v, i <matt
C++)
A<i ostream> t<€hng L<€hng v,k i <]

ANSI C++)

ngThanCong.com https://fb.com/tailieudientucntt
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3.8 Sinh s ngXu nt
Random Number Generation

A Hamrand ( t h <cstdiib> )

I 1=rand();

i Sinh m 1t s nguy°n khlng ©Om

RAND MAX (th€ ng |~ 32767)
ALbly t° |~ v d ch (scal

Qo

i ph®p L ng d4Qod(lusélsmaisder) opetdys
A10% 3 b g
Ax%y num @Qvaya 1
vz d,
| =rand() % 6 + 1,
AARand() s ek m t s’ otld)@ibly Khol
An+ 1o kholngdtoh 1 LJn 6
I Ti JJp theo: ch€ehng tr3nh thl

ongThanCong.com https://fb.com/tailieudientucntt
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23
24
25
26
27
28
29

Il Fig. 3.7: fig03_07.cpp
/l Shifted, scaled integers produced by 1 + rand() % 6.
#include  <iostream>

fig03_07.c
using std::cout; 9uo_ PP
using std::endl; 6 6 5 5 6
5 1 1 5 &
#include  <iomanip> 6 6 2 4 2
6 2 3 4 1
using std::setw;
#include  <cstdlib> /I contains function prototype for rand
int  main()
{
//'loop 20 times o
for ( int counter = 1; counter <= 20; counter++ Kj.].t q uaﬁd() ;C F 'e__ c .
| bly t I Y d ch t
trong khol[ng |t. 1 L

/I pick random number from 1 to 6 and out
cout << setw( 10 )<<( 1 +rand() % 6 );

/'if counter divisible by 5, begin new line of output
if  (counter % 5==0)
cout << endl;

} // end for structure

return 0; /l'indicates successful termination

30 } //end main

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.8 Sinh s ngXu nt

ATi Jp theo

I Ch€ehng tr3nh bi Wu di, n ph®©n
rand()

i GIi[ Idp 6000 | fn th[ s¥c s dioc
iln s~ | €© ng c8c gi & tr° 1, :
is” 1€ ng L/Jm L€ ¢ c.,a m i gi
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/l Fig. 3.8: fig03_08.cpp

/I 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 = 0
int  frequency2 = 0
int  frequency3 = 0;
int frequency4 = 0
int  frequency5 = 0
int  frequency6 = 0;

int face; Il represents one roll of the die

CuuDuongThanCong.com
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fig03_08.cpp
(1 of 3)
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

// loop 6000 times and summarize results
for ( int roll= 1; roll <= 6000; roll++) {
face= 1 +rand() % 6; /[ random number from 1 to 6

Il determine face value and increment appropriate counter
switch  (face){

case 1: /l rolled 1
++frequencyl,;
break :

case 2: /l rolled 2
++frequency?2;
break :

case 3: /I rolled 3
++frequencys;
break :

case 4. /I rolled 4
++frequency4;
break ;

case b5: /I rolled 5
++frequencyb;
break :

cluDuongThanCong.com
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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

case 6: // rolled 6
++frequencye6;
break ; fig03_08.cpp
(3 of 3)
default // invalid value
cout<<  "Program should never get here!" ;
Tr€ ng h’ mHc L nh L€ ¢ xG@
} /fend switch cf khi n:- khtng bdo gi xT[y
m t n®t a phong |c8ch | dp
} /' end for
// display results in tabular format
cout<< "Face" <<setw( 13 )<<"Frequency"
<< "\n 1" <<setw( 13 )<<frequencyl Face Frequency
<< "\n 2" <<setw( 13 )<<frequency2 1 1003
<< "\n 3" <<setw( 13 )<<frequency3 2 1017
<< "\'n 4" <<setw( 13 )<<frequency4 3 983
<< "\n 5" <<setw( 13 )<< frequency5 4 994
<< "\n 6" <<setw( 13 )<< frequency6 << endl; S 1004
6 999
return  0; // indicates successful termination

73 '} /l'end main

CuuDuongThanCong.com
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3.8 Sinh s ngXu nt

AG i rand() | Hp Li | Hp |
icho kJt qul | c¢c*¥ng m t <c¢chu,
AC8c s gil ngXu nhi®°n (
ichu, i ¢c8c s~ "ngXu nhi®°n" L
ich€ehng tr3nh chiy | Fn n~"o cl
AnW L€ ¢ c8c chu, i ngXu

i Cung c¢cblp m t gi & tr hUut gi’
ALi Wm xublt ph8&8t cho vi ¢ sinh
Ahdt gi ng gi ng nhau s& cho c

I srand(seed);

A <cstdlib>
As d_ nmgnd) retewclL Htt h49t gi  ng
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/Il Fig. 3.9: fig03_09.cpp
// Randomizing die

#include  <iostream>
using std::cout;

using std::cin;

using std::endl;
#include  <iomanip>
using std::setw;

- rolling program.

/I contains prototypes for functions srand and rand

#include <cstdlib>

/l main function begins program execution

int  main()
{
unsigned seed;
nHt hdt gi
cout << "Enter seed: " srand()
cin >> seed;

srand( seed );

// seed random number generator

CuuDuongThanCong.com

ng

b un g

https://fb.com/tailieudientucntt

fig03_09.cpp
(1 of 2)
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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 fig03_09.cpp
29 cout << setw( 10 )<<( 1 +rand()% 6 ); (2 of 2)
30
31 /I if counter divisible by 5, begin new line of output fig03_09.cpp
32 if ( counter % 5 =0) output (1 of 1)
33 cout << endl;
34
35 } /' end for
36
37 return  0; //indicates speesse ful tacealaation _
38 rand) si nh c¢c%ng| m t chu, i
39 } // end main ngxu r_1_h|°_n’nl]u d%ng c¥ng
m t h4yt gi ng

Enter seed: 67

6 1 4 2

1 6 1 6 4

Enter seed: 432
4
3

Enter seed: 67
6
1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.8 SiI nh

AC- thw s d._
iFkhing cfn phili
I srand( time(0) ),
I time(0);
A <ctime>
AtrT vQ th i gi
AT " ng qusg8t vOQ
I Number= shiftingValuet rand()
i shiftingValue
i scalingFactor

ng th
L Ht h Uyt

an hi n
d nh

%scalingFactor

t

v

= s Lfu
= L, r. ng c¢C,

qi ,

ti1°
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3.9 V2 d_,: Tr, c¢hhi

P2

Gi i thi'u vO ki Wu

X

AKi Wu {Bnumeratibr’

itdp h p c8c s t nhi°n L€

enum typeNam¢g constant]lconstant2 };

i C8c h=ng s | c8c s nguy?®
m i | fn th°m 1 Lhn v’

i C8c h3ng phli c¢c- t°n ri°ng

I Khtng thW g8n gi 8§ tr kK1 Wu

APhli d%ng m t gi§ tr° thu,6 c
Avz2 d,

enum Status {CONTINUE, WON, LOST};
enum Foo {Zero, One, Two};

Status enumVar;
enumVar = WON: // cannot do enumVar = 1 or enumVar=0ne

(

I

r
C
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3.9 V2 d_ Tr | c hhi

P2

Gl | t hi u vQ ki Wu

X

ACs8c h=aung kiWu |li "t k° ¢

enum Months { JAN =1, FEB, MAR, APR, MAY,
JUN, JUL, AUG, SEP, OCT, NOV, DEC};

ibdt LFu tUi 1, ttng dFn m i
ATi lp theo: gil I dp tr
i Gieo 2 con s¥c sdc, L€ ¢ kIt

i 7 hoHc 11 t4di | fn gieo Lfu t
i2, 3, hoHc 12 t4Yi | fn gieo 1
1 4,5,6,8,9, 10
Agi 8 tr° gieo L€ ¢ tr° th”"nh
Ang€ i chhi phrli gieo L€ ¢ s

re ¢ 7 LW thdng cu, ¢
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Il Fig. 3.10: fig03_10.cpp
Il Craps.
#include  <iostream>

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

/I contains function prototypes for functions stand and rand

fig03_10.cpp

(1 of 5)

#include  <cstdlib> H° " m gieo 2 con §¥c s dc
qul lingi 8 tr | ki Wu

#include  <ctime> ntains prototype for function time
int  rollDice( void ); /[ function prototype
int  main() Ki Wu | i t k° |[LW ghi trUng
{ c.a vs8&n chhi |hi n tYi

/[ enumerati onstants 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

v


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

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

// randomize random number generator using current time

srand( time( 0));

sum = rollDice();

/I first roll of the dice

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

switch  (sum) { -«—

/I win on first roll

case 7:

case 11:
gameStatus=  WORN
break ;

/I lose on first roll

case 2.

case 3.

case 12:
gameStatus = LOST,
break ;
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/l remember point
default

gameStatus = CONTINUE

myPoint = sum;

cout<< "Pointis" << myPoint << endl;

break :

} /I end switch

// while game not complete ...

// optional

while (. gameStatus == CONTINUE) {

sum = rolIDice();

/[ determine game status
if  (sum == myPoint)
gameStatus=  WORN
else
if (sum== 7))
gameStatus = LOST;

} [/l end while

CuuDuongThanCong.com

/I roll dice again

/[ ' win by making point

/I lose by rolling 7
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68 /Il display won or lost message

69 if (gameStatus == WON)

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

71 else fig03_10.cpp
72 cout << "Player loses" << endl; (4 of 5)

73

74 return 0; //indicates successful termination

75 HamrollDice kh! ng || bly

76 '} [/l end main L°i s, n°n n- c¢c- t_ kh-a
77 void t Yi danh sigch tham s°

78 Il roll dice, calculate sum and display results
79 int rollDice( void )

80 {

81 int diel;

82 int die2;

83 int  workSum;

84

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

88

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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89 // display results of this roll

<< workSum << endl;

90 cout<< "Player rolled "
91 << "=

92

93 return  workSum;

94

95 } // end function rollDice

<< diel << "

Playerrolled2 +5=7
Player wins

Playerrolled 6 + 6 =12
Player loses

Playerrolled 3+3 =6
Point is 6
Playerrolled 5 +3 =8
Playerrolled4 +5=9
Player rolled 2 + 1 =3
Playerrolled 1 +5=6
Player wins

<< die2

/] return sum of dice

fig03_10.cpp
(5 of 5)

fig03_10.cpp
output (1 of 2)

Playerrolled1+3=4
Point is 4

Player rolled 4 + 6 = 10
Playerrolled2 +4 =6
Player rolled 6 + 4 =10
Playerrolled2 +3=5
Playerrolled2 + 4 =6
Playerrolled1+1=2
Playerrolled 4 + 4 =8
Player rolled 4 + 3 =7
Player loses
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/Il Fig. 3.12: fig03_12.cpp
/I A scoping example.

k hali
t o°

b&o DbFY

n c,Cc V.

#include  <iostream>

using std::cout;

using std::endl;

void uselocal( void ), Le e
void useStaticLocal( void ); lab i J]n
void useGlobal( void );

int x= 1; /l global variable

/l function prototype

V X

it main() Bi jn L a ph<€ehng
{ /
int x= 5; /I local variable to main
cout << "local x in main's outer scope is " << x << endl;
TUo m, t xXph'Um|vdho
{ // start new scope kh™ i . Khi >$8]|i J]
b’ h., vy b,
int x= 7;
cout << "local x in main's inner scope is " << X << endl;

} /' end new scopg

uDuongThanCong.com
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cout << ‘"local x in main's outer scope is " << x << endl;
useLocal(); /[ useLocal has local x

useStaticLocal(); /[ useStaticLocal has static local x

useGlobal(); I/l useGlobal uses global x

useLocal(); /[ useLocal reinitializes its local x
useStaticLocal(); /[ static local x retains its prior value
useGlobal(); /Il global x also retains its value

cout<< "\ nlocal x in mainis" << x << endl;

return  0O; /I indicates successful termination

} // end main

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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I/l useLocal reinitializes local variable x during each call

void useLocal( void )

{

int x= 25: [/linitialized each time uselLocal is called

cout << end| << "local x is "
<< " on entering useLocal"
++X;

cout<< “local xis" << X
<< " on exiting useLocal"

} // end function uselLocal

CuuDuongThanCong.com

Bi JJjn t .ng (biJ
h™ m) . Bi Jjn n"y s¢g
th¥%c, v L€ ¢ kh'
Lfu.

<< endl;

https://fb.com/tailieudientucntt

fig03_12.cpp
n 3of5 phet
b h,y kt
t Yo | Yi


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

56 // useStaticLocal initializes static local variable x only the
57 [l first time the function is called; value of x is saved
58 [/l between calls to this function

fig03_12.cpp
(4 of 5)

59 wvoid useStaticLocal( void )

60 {

61 // initialized only first time useStaticLocal is called

62 static int x= b50;

63

64 cout << endl << << X

65 << " on entering useStati << endl;

66 ++X;

67 cout << "local static x is " )

68 << " on exiting useStaticLocal" Bi ]] n
69 L %an g
70 } [/ end function useStaticLocal ham.

71

CuuDuongThanCong.com
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72 [l useGlobal modifies global variable x during each call

73 void useGlobal( void )
74 {

75 cout << end| << "gla
76 << " on entering useGlobal"

77 x*= 10;

78 cout<< ‘"global x is " << X
79 << " on exiting useGlobal"
80

81 } [/l 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

H"m n”y kh'ng khai b8o &
c.xlL« L€ ¢ khai b8o t Yi
<< X TTgU3_1Z.Cpp
<< endl; (5 of 5)
fig03_12.cpp
<< end!: output (1 of 2)
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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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/Il Fig. 3.14: fig03_14.cpp
/I Recursive factorial function.
#include <iostream>

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

#include  <iomanip>

using std::setw;

unsigned long factorial( unsigned long );

main()

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

return 0:; // indicates successful termination

24 '} [/l end main

CuuDuongThanCong.com
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25
26 /] recursive definition of function factorial

27 unsigned long factorial( unsigned long number )

o

c h | b [ fig0%_g4cppr a
(2 of 2)

h® p k HIgD3 145ppr |
nh, | (beutrat(lofl) qy

28 { Tr€ ng h p
29 // base case / ta c60! h o Hic

30 if (number<= 1)

31 return  1; M I tr€ ng
32 L€ ¢ chi a
33 /] recursive step

34 else

35 return  number * factorial( number - 1),

36

37 } I/ end function factorial

or=1
1'=1
21=2
3'=6

41 =24
5!=120

6! =720
7!1=5040
8! =40320
9! = 362880

10! = 3628800
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A fib(n) = fib(n-1) + fib(n-2)
A MAa C++ cho ham Fibonacci

long fibonacci( long n)

{

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

return n;
else
return fibonacci( n
fibonacci( n

- 1)+
1 2);

n g

0,

h ali
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t S
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13 V?

d.

f(3)

return

f(2)

/

f(1)

return f(1l)

+ 1f(0)

\

return 1

return 1
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/Il Fig. 3.15: fig03_15.cpp
/I Recursive fibonacci function.
#include <iostream>

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

unsigned long fibonacci( 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);

I/ display result

cout<<"  Fibonacci(" << number<< ") ="

return 0:; // indicates successful termination

CuuDuongThanCong.com

/I functio

fig03_15.cpp
(1 of 2)
C8c s Fibonadci
v: LQu |~ s° Khln
Do L-, ta d¥»ng ki
unsigned long

<< result << endl;
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} // end main

/I recursive definition of function fibonacci
unsigned long fibonacci( unsigned long n)

{

/l base case
it (n== 0|n== 1)
return n;

/] recursive step
else
return  fibonacci( n - 1 )+ fibonacci( n

40 } [/l end function fibonacci

Enter an integer: O
Fibonacci(0) =0

Enter an integer: 1
Fibonacci(1) =1

Enter an integer: 2
Fibonacci(2) =1

Enter an integer: 3
Fibonacci(3) = 2

CuuDuongThanCong.com
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output (2 of 2)
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Il Fig. 3.18: fig03_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()

{
functionl1(); /I call function1 with no arguments
function2(); /I call function2 with no arguments
return  0O; /I indicates successful termination

} // end main

CuuDuongThanCong.com
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/l functionl uses an empty parameter list to specify that
/Il the function receives no arguments
void functionl()

{

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

} /I end functionl

/l function2 uses a void parameter list to specify that
/l 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
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Il Fig. 3.19: fig03_19.cpp

/[ ' Using an inline function to calculate.
/l the volume of a cube.

#include  <iostream>

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

/l Definition of inline function cube. Definition of function

/[ appears before function is called, so a function prototype
/l'is not required. First line of function definition acts as

/Il the prototype.

inline double cube( const double side)

{

return  side * side * side; /I calculate cube

} // end function cube

CuuDuongThanCong.com
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20 int  main()

21 {

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

23 fig03_19.cpp
24 double sideValue; (2 of 2)

25

26 cin >> sideValue; fig03_19.cpp
27 output (1 of 1)
28 /[ calculate cube of sideValue and display result

29 cout <<  "Volume of cube with side "

30 << sideValue << "is " << cube( sideValue ) << end|;

31

32 return  0; // indicates successful termination

33

34 } /I end main

Enter the side length of your cube: 3.5
Volume of cube with side 3.5 is 42.875

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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/Il Fig. 3.21: fig03_21.cpp
/l References must be initialized.
#include  <iostream>
fig03_21.cpp
using std::cout; (1 of 1)

using std::endl; _
fig03_21.cpp

int  main() output (1 of 1)

{

© 00 N O O A W DN P
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yL€ ¢ khai b8o IX.|m t tha

e
N

/'y refers to (is an aliasTor) x
int &y =x;

e
(3 I NIV

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

o
© 0 N O

return 0; // indicates successful termination
20
21 } [/l end main

I
~N N Ww

< X < X
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1 /I Fig. 3.22: fig03_22.cpp

2 |/ References must be initialized.

3  #include  <iostream>

4 fig03_22.cpp
5 using std:cout; (1 of 1)

6 using std:endl;

v fig03_22.cpp
8 int main() L i biitrhadi i Ju khe |k e
9 {

10 int x= 3;

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

12

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

14 y= 7/

15 cout<< "x =" << X << endl << Ay =" <<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

uDuongThanCong.com https://fb.com/tailieudientucntt
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317 Tham chi Ju v™ Tham s’

ATham s  t-Reemence parafjaier
ih nghoa: L”° bi t danh (ali a:t

A

g | h™ m

A"truyQn tham s b3ung tham chi
i C¥% ph8p: &$Hau kKi Wu " du. i u t
ham

A void myFunction( int &data )
Ac - ngddagla” im, t tham chiimlw t i
iddng c¢c.a | i g i h"m khtng t
Atuy nhi°n d. 1i u g ¢ khi L€
b s a L |
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Il Fig. 3.20: fig03_20.cpp

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

#include  <iostream>

std::cout;
std::endl;

using
using
int // function
void

squareByValue(  int );

squareByReference( int  &);
int

{

main()

// demonstrate squareByValue

cout<< "x=" << X << " before squareByValue \n
cout << "Value returned by squareByValue: "

<< squareByValue( x ) << endl;
cout<< "x=" << x<< " after squareByValue \ n"

CuuDuongThanCong.com

- by - reference

fig03_20.cpp

(1 of 2)
L€eu T &d:- hngluoga
truyQn thaly-chiJ/Ju (pa
reference).

// function prototype

<< endl;
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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

I/l demonstrate squareByReference

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

squareByReference( z);

cout<< "z=" <<z<< "after squareByReference" << endl; fig03_20.cpp
(2 of 2)

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

t haynuiberi nh€eng L] i
xX) khtng b thay |L’

I/l squareByValue multiplies number by itself,
/l result in number and returns the new value of number
int  squareByValue( int  number)

{

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

} // end function squareByValue

t haynuiberRef, m t bi

c.a L i s/zbg ¢ ha¥y
/I squareByReference multiplies numberRef by itself
/] stores the result in the variable to which nu rRef
I refers in function main
void squareByReference( int  &numberRef)
{
numberRef *= numberRef; /l caller's argument modified

} // end function squareByReference

CuuDuongThanCong.com
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fig03_20.cpp
output (1 of 1)
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3.18 C8c¢c L~ | S mHc L
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nhdn gi §8 t
i C8c gi & tr mHc L nh
AC- thw | " h=3ng, biJn to"n c¢c,c

AnHt c¢c8c gi &8 tr mHc L n
int myFunction(intx=1,inty =2, intz=3);
I myFunction(3)
Ax=3 ,yvaznhdn gi 8§ tr° mHc L nh
I myFunction(3, 5)
Ax=3 ,y=5 conznhdn gi § tr° mHc L
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Il Fig. 3.23: fig03_23.cpp
// ' Using default arguments.
#include  <iostream>

using std::cout; fig03_23.cpp
using std::endl; C8c gi &8 tr’ mHEOF )" nn
trong function prototype.
/l function prototype that specifies d t arguments
int  boxVolume( int length = 1, int width= 1, int height= 1);
_ _ cCg8c | i g i
int  main() s rfadscs L i
{ / phl[i nhblt nl
/[ no arguments -- use default values for all dimensions L' nh.
cout << "The default box volume is: " << boxVolume();

Il 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 );

Il 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 https://fb.com/tailieudientucntt
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24 Il 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 /Il 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 } [/l 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: 100

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Il Fig. 3.24: fig03_24.cpp

#include <jostream>

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

#include  <iomanip>

© 00 N O O W N P

[EEY
o

using std::setprecision;

e
N

/l define global constant Pl

=
M~ W

15 int  main()
16 {

17 /I define local constant Pl
static_cast

18 const float Pl =
19

20 /Il display values of local and global PI constants

21 cout << setprecision(

22 << " Local float value of PI ="
23 << "\ nGlobal double value of PI ="

24

25 return 0; // indicates successful termination

CuuDuongThanCong.com

// ' Using the unary scope resolution operator.

fig03_24.cpp
(1 of 2)

const double Pl = 3.14159265358979

Truynd@Plt o" n (.
Pl

Chuy WRI tlo " in

t h” nh mfloat gij:
choPI L a ph€hi
n"y cho t hbly
g i float vadouble .

<< endl;
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26
27 '} //end main

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

Microsoft Visual C++ compiler output:

Local float value of Pl = 3.1415927410125732
Global double value of Pl = 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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320Ch"  ng h™m

ACh™ n g - Fariction overloading
iC8c h™"m ¢+ c%*%ng t°n nh+¥€eng |
i N°n th ¢ hi " n c¢c8c nhi m v, t
Avz2 d_,, h"m t 2 rnh vhBRamtinhpirth€©€hng «c
p h<€hn foatc h o
int square( int x) {return x * x;}
float square(float x) { return x * x; }

3

ACg&8c h"m ch " ng phon bi t
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Il Fig. 3.25: fig03_25.cpp
// Using overloaded functions.
#include  <iostream>

using std::cout;

using std::endl;

/l function square for int values
int  square( int X)

{

cout << "Called square with int argument: '

return X *X;

} // end int version of function square

/l function square for double values
double square( double vy)

{

cout<< "Called square with double argument: "

return y*y;

} // end double version of function square

CuuDuongThanCong.com

<< x << endl;

<<y <<end|
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25
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27
28
29
30
31
32
33
34
35

int

{

} // end main

main()

int  intResult = square( 7); /[ calls int version
double doubleResult = square( 7.5 ); [/l calls double version
cout<< "\ nThe square of igteger 7 is " << intResult
<< "\ nThe square of dquble 7.5is " << doubleResult
<< endl;

return 0: // indicates successful termination

hokdable) LW g i

Ty theo L i int Lg

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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Avz d,
template < typename T > // or template< class T >
T square( T valuel)
{ return valuel * valuel;
}
i TI'" m t kiWu h3nh th_ c
Ah"m tr°n tr[ vQ gi § tr’
i T4 17 i g i h™m, T L€
ANJuintl ;" mtir  inth” nh
int X;

321 Khu!n mXu h°

int y = square(x);
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Il Fig. 3.27: fig03_27.cpp
// ' Using a function template.

#include

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

/I definition of function te
< class
T maximum( T valuel, T value2, T value3)

template

{

T max = valuel;

<jostream>

Tham s°

E

late maximum

T> // ortemplate < typename T >

if (value2>max)

max = valuez;

if (value3>max)

max = value3;

return

} // end function template maximum

max;

CuuDuongThanCong.com

di n c. a ki Wu |d.

tra trong hammaximum.
maximummong L~ i | m
tham s~ LQu t|hu,
ki Wu d_. | i u.
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25 int  main()

26 {

27 /[ demonstrate maximum with int values

28 int intl, int2, int3; fig03_27.cpp
29 (2 of 3)

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

31 cin >> intl >> int2 >> int3;

32 maximuml €° ¢ g i
33 // invoke int version of maximum ki Wu d. i u.
34 cout << "The maximum integer value is: "

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

36

37 /l demonstrate maximum with double values

38 double doublel, double2, double3;

39

40 cout<< "\ n\ ninput three double values: " :

41 cin >> doublel >> double2 >> double3;

42

43 // invoke double version of maximum

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

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

46

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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48
49
50
51
52
53
54
S15)
56
57
58
Sk

/I demonstrate maximum with char values
char charl, char2, char3;

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

/l invoke char version of maximum

cout << "The maximum character value is: "
<< maximum( charl, char2, char3)
<< endl;

return 0; // indicates successful termination

60 } //end main

Input three integer values: 1 2 3
The maximum integer value is: 3

Input three double values: 3.32.2 1.1
The maximum double value is: 3.3

Input three characters: A C B
The maximum character value 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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321 Khuln mXu h™m

d.,

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

std: : cout << value2 << A:0 <
return valuel * valuel;

int X;

char c = 0O0abo;

int y = square(x,c );

char[] a = nskjhdjsdfho;
float z = square(2.3, a);
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