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//Program 1-1:

//This program will display a message on the screen.
#include<iostream.h>

main ()

{



cout «''welcome to C++ \n'";
return O;

}

welcome to C++ |
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// Program 1-1:
//This program will display a message on the screen.
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/* Program 1-1:

This program will display a message on the screen
*/
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//Program 1-2: Output
#include <iostream.h>
main ()

is an integer.\n";

cout << 7 <«

cout << 'a' << "isa character.\n";

7 is an integer.
a is a character
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//Program 1-3:This program displays output on the screen
#include<iostream.h>
main ()

{

cout<<10;
cout<<20<<30;
return O;

}
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// Program 1-4: Addition program
#include<iostream.h>
#include<conio.h>
main () {
int integerl, integer2, sum;
cout <<"Enter first intfeger\n";
cin >> integerl;
cout <<"Enter second integer\n";
cin >> infeger?2;
sums= integerl+integer2;
cout <<"sum="<sum<end|;

getch();
return O;
}
*ﬁ{ Enter first integer
“lz
R Enter second integer
|3
sum= 10
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//Program 2-1:
#include <iostream.h>
main ()
{
int numl , num2;
cout << " Enter two integers, and I will tell you\n"
<<" the relation ships they satisfy: ":
cin >> numl>> num2;
if (numl== num2)
cout << numl <<
if (numll= num2)
cout << numl <<
if (numl< num2)
cout << numl <<
if (huml> num2)
cout << numl <<

is equal to " <« hum2 « endl;
is not equal to " <« num2 <« endl;
is less than " <« num2 <« endl;

is greater than " << num2 <« endl;
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if (numl<= num?2)

cout << numl << " is less than or equal o " << num2
<< endl;
if (numl1>= num?2)
cout << numl << " is greater than or equal o " << num2
<< endl;
return O;

}

¢ numl =3 ALY Jaal 38 aasiial) o al 3l elipal) (e 2 A
.num2=7

ﬁ Enter two integers , and I will tell you

! The relation ships they satisfy: 3 7
3 is not equal to 7

3 is less than 7

3 is less than or equal to 7

G DA e Ly f dpala) ALSH e i 8kl s
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//Program 2-2:
#include <iostream.h>
main ()

{

int grade ;

cout << " Enter the grade";
cin >>grade;
if(grade>= 50)
cout<<"pass" <<endl;
else

cout <<"fail"<<endl;
return O;

}

grade = 90 Jaal a8 aadiud) o) (al il mali il e 2 A

o al
E Enter the grade 90
Pass

Slie sre (rwelse sl if s Al O (S Lia Lial
Jif..else 3 ball dae 48y 5k (i (2-2)JSE) 3 peala (ol i1 Ledasas

oy L 220l @13 5 Gl JU) (e il 5520 Ayl oLl
la g el Jalally
cout<«(grade>= 50 ? "'pass'’ :''fail'") <« endl;
e oy 3 Gt o8 am gl Jelall g gyl Jalal
Ol g algdind Aadle G jay (e Al g o 2530
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Abs_value =(n<0) ? -n:n;
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if..else jos i b (2-2) |
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//Program 2-3:
#include <iostream.h>
main ()

{

int grade;

cout <<"Enter the grade:" ;
cin >> grade;
if(grade>= 75)
cout<<'A'<< end|;
else

if(grade>= 65)
cout<<'B'<< end|;
else

if(grade>= 55)
cout<<'C'<< end|;
else

if(grade>= 40)
cout<<'D'<< endl;
else
cout<<"fail"<<endl;
return O;

}

Cif amndl B Ll else aadl & AAliall &Gl jlall gl

Lary s if else ) jlaall aai Lonie A S diaad Gl Sy

infant el (i yad o AU ) jlaall (e (i s il Sikd |y
12 Gsb ol B s dll jee ()5S Larie

if (age >2)

if (age<18)

cout «"\n child";

else
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cout <«"\n infant";

seall S LS jnfant  AalSl ekt ¢ asy ol L oSl

s if 3ole Ll aielse el (Y U3y 18 sk o) S

if s)led mlielse ¢ 2 LS A Ly pals else s Led o

o) 8L Lagin 83 g sall i 8 Laall yuma Liile 5 y8lie ald B3 5a 50 g
. B pala

if (age >2)

{

if (age<18)

cout <«"\n child";

} else

cout «"\n infant";
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U aladl JSEN Cr (8 switch Adas 2AL
Switch (Variable name)
{
case constantl : statementl; break;
case constant2 : statement2; break;

case constant n : statement n; break;
default : last statement;
}
sl Lol switch Aulad) AN (e switch 3lead) allss
switch 3l paadi ¢ 3 juala w‘ﬁi O Lo (O 8 (g i
).u_mj\dbe.\slfss) e\.uﬂ\);.\cab).d\%yj).\a_\.d\
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DSl Gl A sluse switch oleadl e dad (4S5 Ladie
335 aasll AId 5 ) ) jlaall ) 2l i case pms a8
dad Gllati a1 13) 5 cgwitch Bleal) 408 2685 a3 ) break 3kl
=l Y s gl) () Al & a g gl ae switch soleall s
. default
(vowels Adall Cayya dae luad zals 5 AUS) o 81
poty, milaall da gl e JAae el A (a, e, i, U, 0) 2 letters)
o 1 A 235 q G pal) S 13 Jaaall Goyall (e el
aiih g Jaaall Gayall LS 13 Lal | 0 ade sagead a3 52 5 acounter
oyl GSh a1 o 50 s u - Anailh 13Sa 5 ecounter () 1 48l
11 BBl gy (5301 il Y sl 30 2 e oy JR
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switch )bl Jee 48 jha muca oy & 66 (2-3) JRAI
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//Program 2-4.

#include <iostream.h>

enum vowels{a='a',u='u',i='i',0="0'e="'e'};
main( )

{

char ch ;

int acounter=0,ecounter=0,icounter=0;
int ucounter=0,ocounter=0,otherletterscounter=0;
while(cin>>ch)

switch(ch) {

case a:

++acounter;

break;

case e:

++ecounter;

break;

case i :

++icounter;

break;

case 0:

++ocounter;

break;

case u:

++ucounter;

break;

default:

++ otherletterscounter;

>

cout<<end|;

cout<<end|;

cout<<endl;

cout <<"acounter: \t"<<acounter<<" \n";
cout<< "ecounter: \t"<<ecounter<<" \n";
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cout<< "icounter: \t"<<icounter<<" \n";
cout<< "ocounter: \t"<<ocounter<<" \n";
cout<< "ucounter: \t"<<ucounter<<" \n";
cout<<"otherletterscounter: \t"<<otherletterscounter

<<" \n";
return O;
y
5 ENCHN VS [ RN [ B NS PV Y W |
"youareverypunctional”
acounter: 2
ecounter: 2
icounter: 1
ocounter: 2
ucounter: 2
OtherlLettersCounter: 11
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te e BLST Bolel S8 aledl ) ol e Jlarzal,
X=X+2
o e
X+=2
el ) Wiy a8 e 8 sl Al 4= gl ) Jule

g\...d-\ ) ol 56

—:@L&\Jﬁwsyﬁéww‘:@um by e 3 )

a+= b a=a+b
_—

a-=b a=a-b
_—

a*= a=a*b
_

a/= b a=a/ b
_—

a%=b a=a%b

//Program 3-1:
#include<iostream.h>
main ()

{

int n;

cin > n;

cout<« " n after adding 2 = " « a+= 2 «endl;
cout<«< " n after a subtracting 2 = " << a-= 2 «end|;
cout<«< " n after dividing by 2 =" <« a/= 2 «end|;
cout« " n after multiplying by 2 ="

cout«< " nmod 2 ="<«a %= 2 «endl:
return O;
}

28
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N =10 Wossl 13 it o = 2

ot
LAFE
n after adding 2 = 12

n after a subtracting 2 = 8

n after dividingby 2 =5

n after multiplying by 2 =20
nmod 2=0

oAy L) Jal g 3.2

il s oYL A ads 1 2 b ST sl J) a2 0 3 el Ll Sl
T () A Bl psk dagll ods 0Ly (ol nale e Gt OF 2 )
—rdlassa ¥V 45 b e GV JEN el T () 0 Jele g padll e ]
++Q

qQ++
a=a+l ;= e i 615 s S Sy o @ U 1 BLs| slixs
a=a-1 3 2y a—- S --a ) Je Qied e 1 o) S et 45y kIl
d_ﬂv_;lj\dl,e q++jT++ aw@}gﬁuoiuq%m%u)
a @;prkﬂswcfmﬂadwsuawla&l ot Legls”
Q-5 - e Laf s ey y sl 1 2
//Program 3-2:
#include<iostream.h>
main ()

{

int c;

c=5;

cout << ¢ <« endl;

cout <« c++ «endl;

cout << ¢ <«endl;

c=b;

cout << ¢ <« end| <« endl;
cout <« ++c << endl;
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cout << ¢ <« endl;
return O;
//Continued

}
IGAUJ)J\OAC}\

o1 O

o

AW ells ¢ dalail) el gl Ao ‘uﬁ/c?w i) e ol S
—iobsl J3ad) 3 w200 LS Not,Or,And s C++ & dilaie o se

Jls olins qﬁh.'l\ Jolalt

x>0 &&x<10 () (and) &&

x==||x== sh (or) | |
1

Ix () (not) !

Sl e Ol g ) el O 13 Lok s AN oond) 0SS
3 ) AT O 13 s B (1) OP ) (635 Loy e K& Ll
1) o X a1 e @) ) 5T s (1) nOT el s LaglS
s X O3] oy U X ) OIS
—:(Operator Precedence) ol gt & of

) oldes |3 4500 pladl & dandlly Ol Slles AiS o
e LU gl 3L

10*10+2*3
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il d) 252 U 0l o o o Wiy 273 2 02 ¢ 10710 2
100+6=106.
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e disliae % /7 , *
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e | 1= == >= <= > <
ile L | &&
a2 et =

&) S (Sl ol
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sl ) S s ) (i) ) S Il o sae e g

L Gt Sl ST amis @il ) S5 o) 0 3ie Lo i) o5 Lo 505 ool 1)
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Dy bl o sl asls) 5. ) Sl

—:C+ + & ol o t\jﬁ GO0

while i3
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while (n<100)
n=n*2
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//Program 3-3:
#include<iostream.h>

main ()

{

int counter, grade, total ,average;
total = O;

counter = 1;

while (counter <=0) {
cout« " Enter grade :
cin >>grade;

total = total + grade;

n,
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counter = counter + 1;

}

cout<«end|;

average = total /10;

//Continued

cout <« " Class average is: " << average <<end|;
return O;

oal
R Enter grade: 75 65 50 89 71 54 86 79 81 90
Class average is : 74
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L0 ) «while a5 (do...while... s Ui do wildi Lo
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BV e sty 5 el
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10 T e e sl pgi L1 el )

//Program 3-4:
// using do repetition structure
#include<iostream.h>

main ( )
{ int counter = 1;
do

cout <« counter <’
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while (+ + counter <= 10);
//Continued
return O;

}=

\ A}

g A ade s 2Ny 3, U8 Gw b Bles islly cOUTe ™ " aum
&LL:JKJ}Q GAUJ.\J‘J‘

12345678910
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//Program 3-5:

// using the for repetition structure
#include<iostream.h>

main( )

{

for (int counter = 1; counter<= 10; counter++)
cout << counter «endl ;

return O;

}

ol oz A

O 0O NONOl b WN

—
(@)
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1z ol B3 e for aaled) 2dSU L o i 331 o 2d

gaie Sy g Je By Ul 3 B0 lad) sl s Lab s Aol Lglais
sl JE 3 counter el sy o aald
—i P lad) oda

.int counter = 1; &ste i) s iad gl ) igedl o

ad) ) SS cs 05 L s aal e desd Sale e ) L) s

.counter <= 10; B 5 ¢ =13

. counter++ wald) s dad (Lols) ol 53k 5 53le p sk S () )

HESRUPCHN gy Q- FER P TIP rARg (C ST

//Program 3-6:
#include <iostream.h>

main ()

{
for (int j=10; j>0; -- j)
cout «<je<' '
return O;

{

aald) o..:\bu,bjx.:.w

12345678910

C ] s A e o) o 334 L Ky
//Program 3-7:
#include<iostream.h>
main ()

{
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for (int j=10; j<100; j+=10)
cout <«<j<<’
return O;

{

TP

10 20 30 40 50 60 70 80 90 100

=1 QU el 3 LS LVl gy deged) s (3 O jle sas Jlemzal S&

//Program 3-8:

#include<iostream.h>

main ()

{

for (int j=0;int total=0; j<10; ++ j:total+=})
cout «total«' ’;

return O ;

}

01361015 21 28 36 45

e A e LS LS ) a1 sl for aall 3 S L)
Lo b gzl ol 43
for walhl s 245 o (2-6) Sad
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for &l Jos 44 b — (3-3) S
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At el 3.4.6

— JW sl Kad als ol for wlald dxb

for (.......... )
for (co........ )
for (con....... )
statements;
s
//Program 3-9:
// An Example of 2 nested loops
#include<iostream.h>
main( )
{
intij
for (i=1; i<3;++i)
{
for (j=1; j<4.;++j)
cout <« i*j«<' ' «endl;
}
return O;
}=
e T b oo iad S0 ol 0 4 S 2ot 2 OF s B3
R LR HEN
IGAU)J\ S CJ;L\
1234
2468
6 9 12
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//Program 3-10:
//An Example on break as a loop exit
#include<iostream.h>
main( )

{

int isprime ,j ,n;
isprime = 1;

cin>n;

for (j=2.j<n;++))

{

if (n%j==0)

{

isprime =0;

break;

}

}

}
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dsfsasn o 13 1 e isprime sl aes oz mol o s
dnis o Baed) L o35 58 LY 30 ) iS4 13 Owa a2 prime
26,81 IS e amand 5 Y o U1 30 018713 Lo 36 k(e g o300 e
050 Y 6 3L 05 e el s ol e Bend N 30 13180 -1 ) Vs
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aald el 1) s continue 5 L)
—:continue 3 ,La)l les 2iS mop JUW) JU

//Program 3-11:

//An Example on continue statement
#include<iostream.h>

main( )

{

int dividend , divisor;
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do

//Continued

{

cout <« ''Enter dividend:
cin>>dividend;

cout<« ''Enter divisor:
//Continued
cin>>divisor;

if( divisor == 0)

{

cout<<" divisor can't be zero\n" ;
continue;

}

cout «"Quotient is "« dividend/divisor;
cout«" do another (y/n)?";

cin>>ch

}

while (ch! = 'n");

}

il T e O pasnll (o713 1 b g a8 410 e Bt

If (divisor == 0)

{
cout <« “divisor can't be zero\n“;
continue;
}
SN O A sl ey O () aa JaS ez
while(ch ! ='n");

.continue s L fes i3 b o (3-D) IS

43



continue
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Programmer- defined functions
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( Math Library Functions)
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900 saall o A k) Bolby Clom 3 b ) e 4l Swd ald Aely )
AU 5 le S s

cout <« sgrt ( 900);
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Function Description Example

sqri(x) X ) oA ik | sqrt (9.0) is 3

exp(x) exp(1.0) is 2.718282 e

fabs(x) x Jaalll e | if x>0 fabs(x) = x
=0 fabs(x)=0

<0 fabs(x) = -x

ceil(x) X oo 15T o 30 2 X 0,5 | ceil(9.2) is 10.0
ceil(-9.8) is 9.0

floor(x) | X oo wol mms s0e SV x o5 | floor(9.2) is 9
floor(-9.8) is -10.0

47



sl dawl g @ al) J 5ol

Programmer-defined Functions
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int anyfunc(int);
A o f e s e 1 0L O ) s 8 i
ih g sslall il g 5 ) ei5 D el s N 5Nt 5 1 e 0 S

RAIRY
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Function Definition

Pl el G 3 ) sl Gy e Ay
return-value-type function-name (parameter list)

{

declarations and statements
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J57 55 gy 1ol gy Joals Ll e 1 By iy o s 22 1 (void)
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4.7

Function Call

Sl b e 2T e e bkt (ol W Lozl 0o
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Returned Values

D) o G OF oy gzl ) 8Ll 1) o s OF W) 0SS
¢ 55 V0id A wled 2SI Jlaris) £ e ol ¥ Il 387 18]y Lgh e 3
NOUSIR ST RN
I slednal Led @ )l abadl 4] (Sl p el s S B b 36 sl
{RURAVS _;ijyjj\wi;ux&d\@ﬁw sV s /]
return; 5L plaseal, /2
Zod ¢ e b p 5B retUrn eXpression; ,Lals i o> 5 Wl cils 13/ 3
- gedaal ) akad) 1) expression e
10 U 1 e 2831 Sl o Lk SQUArE (55 Ul posiy 120, e
Ll
//Program 4-1:
#include<iostream.h>
int square(int);//function prototype
main()

{

for(int x=1;x<=10;x++)
cout<<square(x)<<" "
cout<<endl;

}

//now function definition
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int square(int y)
{

return y*y;

VS 0K i e A

4 9 16 25 36 49 64 81 100

square(x) it clis, main DU 1> square Y sledzal o
gl s YIY et 5B ¢ LY L ) 3 X 3 e SQUAre A o
oSSy a2 8 0 G (SQUArE D cledzal OIS MAin A1 ) dmz)
Cfor S dal- plsaaly @l e Lie daall sda

int 5. int ¢ ) o dan s 355 W e Ju square( ) B i
int ¢ s+ s s square Al s sl et Of e Jous D) el G )
.main A 4 A U ¢ b 55 return s, . L]
)

int square (int)

. (function prototype) dlul m e of 7548 5

Q\h.:..»jj\

Parameters

Al L) ) cleazal o Sleghall e desseld) 2JY) 2 olarn

aUMﬁU\J\QMQ\WL}M\ a;joug\@ﬁww

cout<«< square(a); &l o5 @l JE &3 Saad. W) Cay x5 (3 ) el
A G 3 Sy U A aded) 2w dimain( ) ¢
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//Program 4-2:

#include <iostream.h>

int maximum (int, int, int);

main( )

{

inta, b, c;

cout << "Enter three integers: " ;
cin > a>>b»>>c;
cout << " maximum is :
return O;

}

<< maximum (a, b, ¢) << endl;
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int maximum (int x, int y, int z)
{

int max = x;

if (y>x)

max = vy:;

if (z> max)

max = z;

//Continued

return max;

}

.17 85 22 (\.5)551\ &;T 23 (a.b';:.wl\ o o2 L é,ouﬁj\ o Cj',l_\

Enter three integers: 22 85 17
Maximum is: 85
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Functions with Empty Pararmeter Lists

ol ) e OOV 08T 15 Al Cay e (3 Al asle) & LLs” pls @
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//Program 4-3:

// Functions that take no arguments
#include <iostream.h>

void 1 ();

void f2 (void);

//Continued

main( )
{

f1():

f2 ()
return O;
}
void f1 ()
{

cout << "Function f1 takes no arguments" << endl;
}
void 2 (void)
{

cout << "Function f2 also takes no arguments" <<
endl;

}
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Function f1 takes no arguments
Function f2 also takes no arguments

Bt J1 gl

Inline Functions

Ll g Uy |l el ks oy Lid i ) e Jiamy o2

P 3 a i e s ke g A8l A e L Al plas sledial dlas JlY

ezl (6 ol ST A i Jlamzaly &30 Al oy a5 o cants sllall Leall,

O bl sy Jims O 3 1 8,08 sy oo Yoo oS0 ¢ alze ) I iy

b o8 Bl AU ar o W) cleszal b OISG el ) ankall BLI 3
A Gy 3 inline a1 2SS Al

inline void funcl()

{
statements
}
é S.Xg.x.ﬁ &:)\Jﬁ (.X:;:.MJJ SM Aoy C,.’\_{ \bl Lboas E\CBL:.,...J\ Al (J:;L...J
.C»U)»).S\
e

//Program 4-4:
#include<iostream.h>
inline float cube(float s){return s*s*s;}
main()
{
cout<<"\nEnter the side length of your cube : ";
float side;
cin>>side;
cout<<"volume of cube is "
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<<cube(side)
<<endl;

}

pr

Dater the side length of your cube : 5
volume of cube is 125

DALl el e 2T s

// Program 4-5:
#include <iostream.h>
inline int mult( int a, int b)

{

return (a*b);

}

//Continued

main( )

{

int x,y, z

cin >> x >>y >> z;

cout << '"x="<ex<c"y="<cy<c"z="¢<<cz<<endl

cout << "productl” << mult (x )y) << end|;
cout << "product2" << mult (x +2,y) << endl;
return O;

}

(X =3,y =4,2=5) sl 13 mali i o 7 &

x=3 y:4 z=5

productl 12
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Overloading Functions
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int ¢ s e A0 Ot i S square A1 e p i LU el )
—: double ¢ U,
//Program 4-6:
#include <iostream.h>
int square(int x){return x*x;}
//Continued
double square(double y){return y*y:}
main ()

{

cout<< " The square of integer 7 is"
<<" "<<square(7)<< endl

<<"The square of double 7.5 is"

<<" "<<square(7.5)<< endl;

return O;

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

int ¢ 1 e slae aalll) et Clud abs o5 W5 e 50 U, oY1 el
long ; double «

//Program 4 7.

#include <iostream.h>

// abs is overloaded three ways
int abs (int i);

double abs(double d);

long abs(long I);

int main( )

{

cout<< abs (-10)<<"\n";
cout<< abs (-11.0)<<"\n";
cout<< abs (-9L)<<"\n";
return O;

}

int abs (int i)

//Continued

{

cout < <"using integer abs( )\n";
return <O ? -i :i ;

}

double abs (double d)

{

cout< <" using double abs( )\n";
return d<0.0? -d : d ;

}

long abs(long |)
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{

cout< <" using long abs( )\n";
return K00 ? -l : [;

}

using integer abs( )
10

using double abs( )
110

using long abs( )

oL
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//Program 4-8:

#include <iostream.h>

inline box_volume (int length=1,int width=1,int height=1)
{return length*width*height;}
main()

{

cout<<"The default box volume is "
<<box_volume() <<endl

<<"width 1 and height 1 is "
<<box_volume(10)< <endl;

return O;

}

The default box volume is 1
Width 1 and heightl is 10

i) 5l Sl y & box_volume A1 sy & A1l g eas Jlenzul &
ey (ST ay Ol ) sl B3 3Ll Adle b ) dad) sad
ok bOX_volume didi main & zob ) sdae
51 3V i) ol bOX_volume clucs! ¢ 14 Sl y 0 5y
ol e 1 aa i) A s e Sl
length = Gl sis & ¢ mall oo 10 01 0ad 10 o g 8ty oy 2
10

60



sl BV ol I A oy 25 595 S e (4-2) S

Box volume(int length=1, int width=1,int height=1);

Box volume(10,1,1)
A

4

cout <« box volume(10);

!

Lo\ @BY) Sl 1 95 ThS o p (4-2)

o g a8 1300 au) 3) o s Wjlas) S oo )l dodY B8 (3 53 or L) llap ) Jaib
isle Sl g 2sY Loy (3 B0 Bl Aoy wo g LS Yy 350V 055 OF (ot ) ) Blars g U Lo 3

LS LS Y 1 (RS

int box_volume(int length, int width=1,int height);
5t s ) o Bl YN Ao I OY

e AL ey Al e

b e o8 W slodzal A jg sl (3 e o piie Ll Wl o 4
PV el I Lo T 5 e

int x=1;

int y=2;

—:( pass-by-value)icdl , .l /i
tovieed)l R B Al a0 s s
void swap (int q, int b)

{
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int temp =a;
a=b.
b=temp;
}
:aVE D s Lszal 13 (ST e by @ pad e W) sl p s
swap( x,y);
8 o AW Zolae ¥l Sl 1 OV 3y s Ly 5 X e OF i
5 ) ) o JU s 3 bjagﬁi,lfs.b,u Ol prze W ¢ 25y Aedlly
LT e s ) gm Loie adey Bad) ol ) 2l e Jows ¢ (1,2) 25 &
s 4 A eleasal (3 yox ol ST Ab 2 d1a s cubs
:(pass-by-refrence)sr i » il /o
koW ol L J o) e swap( ) A S8 3k b g e L e
Al i R Y L s Ol e sLad) e NI ere Joladly y 5 X
A g ey WA G a5 3 B ) UL ¢ 5 L& O A s
e M Bl s 285 SWAP A &ST 44 oy (4-3) Jull

//Program 4-9:

#include <iostream.h>
void swap (int & , int&);
main ()

{

int x=1;

int y=2;

swap (X, y):

return O;

}

void swap (int& a, int & b)
{

cout <<"Original value of a is
int temp =a;

a=b;

b=temp;

<< a<<endl;
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cout «"swapped value of a is " <« a«end|;

}

el r e A0Sy L Al y s 2 X aed e Al ads Jds ey
QU

Original value of ais 1
Swapped value of a is 2

Aol el y am M ed) o G (B3 e

Aol g\ y g M o) 3 b o 2 (4-3) S

63



downs\3-1 3.\7}‘\

Arrays & Pointers < 3y b siall

9

18 o)) ol Al
. (Arrays) clsiall iy Je O aze ¢
CBshal) jole e et T AL 5oy Ay o Yl e ez @
Sl Bdae bl Jo O oane @
. (Pointers) <\ &l Jlaxzal (0o Sz @
el b ghas Jlamzal o Sz @
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ol e (g 3 el sue W ‘QUQ\@C@TJQ}”@Z‘—A}M\
wu;iinfmwoﬁofﬁ’ymcfypetﬁ\d@wwoﬁg\

L ghal) b 3 il e on ekl SeY Sy float

Cla+b]+=2,

&V padl g index el ooeh Bsaall 3 ) 3 e
s C[1] s C[0] — € saalt ¢ JoY1 el ) Lty 14d5 O 50 3500

Jr—ed Sey it g s oo e 13 e 652 € 85020 o JU JS2)
Lble i all (3 ol g 55 U g 500l vl Sy ol ods n T 1)
| 5%

+ CLim1] ol C sisiall 3 i i) ot Losas C[6]
) e Al B ks DB shaal) Had a5

C[o]
C[1]
2]
Cl3]
C[4]
3]
C[6]
Cl71]
C[8]
9]
C[10]
C[11]
C[12]

45

6

0

72

1543

-89

0

62

-3

1

6453

/8

15

il 050 o sy SUDCPIPT s jo jaiall ogh oy ULt
b=6,a=5 s 13 S . infeger « s 0,55 s e ol integer
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Cagaall o C[11] e g ol Y2 8Lk o5 @
6 il 1 aally -45 202 C 3l 3 0 o) ot
s Sa € wsaall 3 V) ol B p yast dellal
cout<«C[0]+C[1]+C[2 J<endI;

Arrays &b iall

—: W il e UMY

ol § 5 A el e (2 15 S 3 e i hall o
Gy B piall bad 551 e U A anad O oaad) sy o Lasde g B 5dal)
psi € i 3Nt g o e i 12 T i o Ol
10yl

int C[12];
taYT Sy UMY ek plszaly S shas 3 5 S el S&
int b[1OQ], x[20]; /
o5 O Ve ¢ =T il ¢ 5 8T p Sghan e OO S L
(5SS char ¢ s e s jolie 3 5ias
char ch[20];
O ghall pluseisl o8 Je
yiall jole aelby O we N Bsiall olie dgad FOP ail- JU) gl ) pisiies

//Program 5-1:
//initializing an array
#include <iostream.h>
#include <iomanip.h>
main( )
{
int n[10];
for (int i=0; i<10;i++) // initialize array
nfi] = 0;
cout <« "Element” <« setw(13) << " value" <« endl;
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for (i=0 ; i< 10; i++) // print array
cout <« setw(7) «i<«setw(13) «n[ik<endl;

return O;
}
:EAUJ)J\ o CI';.\
Element Value
0
0
0
0
0
0
0
0
0
9 0

S Lzl Y 235 fomanip.h Gl creas ¢ gldl el &

Leelb o ol il OF 1) 13 e i) 20 Loz o 515 SETW(13)
(e Lslb cd ) )l e Bl 13y s 05

Ll (=) 3Ll 2dlay 3 50al) e OO ¢ Ll 88 phall Solie digf S

b 2y ol @l Gn fadl gy s B il jols dgf Ogllall L) s dsY

infeger ¢ s o polie dgoms o5k QW ol {1} 5,0lh ol 391 adl ol
el sds ALy (b piiall e ONSY) dis Sau2 (B (s o)

//Program 5-2:

//initializing an array with a declaration
#include <iostream.h>

#include <iomanip.h>

main( )
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{

int n[10] = {32,27,64,18,95,14,90,70,60,37};
cout <«< "Element” <« setw(13) <« " value" <« endl;
for (i=0 ; i< 10; i++) // print array

cout << setw(7) «i«setw(13) «n[i}k<endl;
return O;

}

A28 g2all om0 ST AUl (3 53 g g o) o3 3B 13]
dogd o LS Glaol bl ady O eal) e BT 5187 13) 5 D ual) o i
—g?&uwgawﬁMWuJ{)wlL&mqub}wﬁou

int anyarray[10]={0};
0 weaadl ol bl I 0 aad) e S5V el dgd oiow
b aes sud bs

cint g s e Bsian 3 e 12 aett o sk LU el )

//Program 5—3:

// compute the sum of the elements of the array
#include <iostream.h>

main( )

{

const int arraysize =12;

int a[arraysize]={1,3,5,4,7, 2,99, 16, 45, 67, 89, 45},
int total = O;

for (int i= O; i<arraysize ; i++)

total += a[i];

cout «" total of array element values is " <« total << endl;
return O;

}
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total of array element values is 383

15 Lall (3 LT Lasnls

const int arraysize = 12;
& el ¥ S ods Jleszul o . CONST o 5 2dST Llanza

e iyl ded e sigf ot Uy el 3 el e SO Y U ) e

(12 G giad sigd ¢ il ol ) 3 ) a0
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Strings Jd! 35

OV ot T bl ¢ 5 6l o Sbshan L (S6 6l U ST3 LS
Char ¢ ) o 5ims 3 Oy > e 2

el e e L szl char Bk I W e
(string literal)

char s‘rr'ingl[ J="first";

b e el O pall danl gy s oo La STPINGT @ 5iall (o
SFirst! el o)

W e B e 2 "First! Al of S5 of L bl s
ks null character weh O b1 ey aloddi 216 1) ey s 6
B yial) 0L b ade s k) O 1 1 Jedld) S 4555 1 \OT g A s el
ol e Lo ¢ 24 sTringl

5 1S 0455 O e s ) 5 i a5 U 38 el O Ladls Sl of g
Al B ) L L) At Dy o el S U

W o b ghoais o 2usY plassaly "Firs T Aokl gt Liaf S
—:ooey)
char stringl[ 1="first";
char stringl[ 1={'f','i",'r','s",'t","\ 0"}
ST Al ds—vos S ade ¢ O 2T B5has & W31 3 AL O L
gkj_A.éC bj_a_.\al\ (,._.w\j u"}—é"j\ r\b;:_.wb SJ_&\.?» ol dj)_>- S d)}
Jlsesl Lall S gz Oyl e bl gt s Ly .StPing1[0]="f'
Y s 335 €N Jlamily ikl i ) G b e S
char string2[20];
bl y o) O L) 8Ll B 19 it s O o 8k oty
cin»string2;
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Byiall 3l @y mildll i 5 b e Al Al o o 2558
.string2
aley <<y cout plasaaly OV b gias (3% ) dll) ” ke
—i5,lall sl STRiNG2 @ paal) el Ss
cout «< string2 <« endl;

ALl Oy delley o3 G B5aall omst 2R Y €N Jie cOUt
el 4l sug ) el O A ) L

DSl Jlomal ooy ko ol ki O ol Bz dgon psi LU b )
gslby wsaall jole () Jsesl for

//Program 5-4.
//Treating character arrays as strings
#include<iostream.h>
main( )
{
char stringl[20], string2[ ] = " stringliteral” ;
cout <« “"Enter a string: *;
cin>> stringl;
cout <« "stringl is : " <« stringl«end|
<« "string2 is : " <«< string2<«endl
<« "stringl with spaces between characters is: "
<« end|;
for (int i= O; stringl[i]; = "\O'; i++)
cout <« stringl[il< " '
cout <« end|;
//Continued
return O;

}

\

Hello there al.l.di |5l 6 saseady of o a0
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Enter a string: Hello there

stringl is : Hello

string2 is : string Literal

stringl with spaces between charactersis:H e | | o

stringl alid) Gy >~ 1) Jseo ) for ) Sl aal ezl
(N0 bk & A ) b o =Wy O IS G s 25Lb ws Lgzello
Al 148 sz cdstringd[i] 1= \o') )

JMM\ Q‘yu aﬂzgﬁ

3 gl ol e (6T Jlamza) B, 13) ¢ D) o Jand Y1 5us a5
PN ol e L STRINGLR Ry A il Grean 4 OF (2 il
—:strlen( )/1

QU el e B e 875, el bl I b sTrlen( ) A o

—: els c¢ﬁ

//Program 5-5:

// using strlen

#include<iostream.h>

#include<string.h>

main ( )

{

char *stringl= " abcdefghijklmnopgrstuvwxyz";

//Continued

char *string2 = “four";

char *string3 = "Boston”;

cout << " The length of \ " " <« stringl
« " \"is «<strlen (stringl) «endl
<« " The length of \" <« string2
«" \" is <« strlen (string2) <« end|
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<« "The length of\ " "« string3
« " \" is << strlen( string3) <«<end|;
return O;

}

The length of “abcdefghijklmnopgrstuvwxyz" is 26
The length of “four” is 4
The length of "Boston” is 6

s strlen Dl i ) Ikl 3 e 12 O\ O 4 O Ly
.5;\40\@E\§AJ:4;31 TR 45&;'—'9)‘

-:strepy( ) /2
< 20 Al ) alade fd STrCpy Dl Loxzns

//Program 5-6:

// using strcpy

#include<iostream.h>

#include<string.h>

main ( )

{

char x[ ]="Happy Birthday to you";
//Continued

char y[25];

cout«" The string in array x is : "« x <« end|;
cout«" The string in array y is : "« strcpy(y, x)
<« endl;

return O;
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Happy ey d—uldl sz STrepy(y, X) s)ba) duis o
da o M55, 0l aleld) 5o STPCPY D OF Ls Y .Birthday to you
LY e 75, el ALl ) a0

el o g A ey

The string in array x is : Happy Birthday to you
The string in array y is : Happy Birthday to you

—:strcat( ) /3

ol i s O S5 s ¢ Dl S sHPCAt( ) A0 55
AL i s 0 S computer s Ll Science dkoldi ki i3] St
-:computer science

//Program 5-7:

// using strcat

#include<iostream.h>

#include<string.h>

int main ( )

{

char s1[20]="computer” ;

char s2[ J="science" ;

cout<<"sl= " «sl << end| « "s2= " <« 52 «endl;
cout« “strcat(sl, s2) = " <« strcat (sl, s2) « endI;
//Continued

return O;

}
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sl= computer
s2 = science
strcat(sl, s2)= computerscience

—:strcmp( ) /4

5ol Al o Ll a5 L) 5 el alilld) 0, STremp D)
el LW ALl Sl 13) Al Rady cnsiillaze WIS 13 O e 5y (250 e 57 L)
S Al o ST L5V Al A8 13) B g ey AW Alll) e
tlS e g (L) el A

//Program 5-8:

// using strcmp
#include<iostream.h>
#include<string.h>

int main ()

{

char *sl1 =" Happy New Year";

char *s2 =" Happy New Year";
char *s3 =" Happy Holidays";
cout << "s1=" <« sl« endl« "s2= " «s2<«endl
<< "83= " << 53¢« endl«< endk< “strcmp(sl, s2)= "
<« stremp(sl, s2) <«<endl< “stremp(sl, s3)="
<« stremp(sl, s3) «<endl< “stremp(s3, s1)="
<« strcmp(s3, s1) <«<endl< end|;

return O;

}

ICADJ\.S\JACJ;L\
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sl= Happy New Year
s2= Happy New Year
s3 = Happy Holidays

strcmp (s1,s2)= 0
strcmp (s1,s3) = 6
strcmp (s3,s1)= 6

JI gl sl o8 S siall 8 55
Passing Arrays to Functions '

B giall vl Sy sy W B S B ghae p F SK
~:a¥5” hourly Temperature sz e oMeyl & 13) Sk

int hourlyTemperatures[24];
—all slednal 5 Le

modify_Array(Int hourlyTemperatures,24);

il Ll S Lgam>5 hourlyTemperature #;iall | 2
g A A S e B giae L Lasts S5, modify Array
A saall ole ST Akl Al gy > 4 sa0l

Slal dsuaze OB giuall 5 6
Multidimensional Arrays '

P&MJ_{Q)Q QT;‘,UJ{_;S.Q) :bu&\ 53die d)jgi GTC++L}QGMJ§J§,
W Tables J b 22 oo sl sauaze b piaald wLad Jlenzw¥) ¢ a2

050 oW peiad 2l ped) ey uasly O pdes 3550 3 85 0 Ul o 552

Gdkas V) Jag oy O shnall
el )y Dyho AW e s 5f A Bshas e W) S
Column O Columnl Column2 Column 3
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Row O A[0][0] A[O](1] A[O][2] A[O][3]

Row 1 A[1][0] A[L][1] All][2] A[1]3]

Row 2 A[2][0] A[2][1] Al2][2] A[2][3]

—iie AL 55 e A Bsiall 3 a2 o
Hseall o)t A
i) ] e ) ) 3 <
el ) oz g s gaddl 3,
S50 o W el ngiémmx il 3835 sl olall SO0 sy
3 s U gl gl 0550 ml I s sl (385 M olial)
NS e Y 5 e X o 5552 A Byhae e OOeY)
int a[x][y]:

N {CQO USRPIERS N INENPAN I PEUR TYF IS U W JEWS KV

int b[2][2]-{{1,2}.{3 4}

b[1][1]=4, b[1][0]=3, b[O][1]-2, b[O][0]-1
5 piall o o o3l 350 Y o i o 03] slad) Bataze 8 4inall 3 L L]
Dlaol bl 3k S 3 a2l O
e OMeY) i sl Sadate b giams Agh 3iS =2 W b )

//Program 5-9:

// initializing multidimensional arrays

#include<iostream.h>

void printarray(int [ ] [3]):

int main( )

//continued

{

int arrayl[2][3]={{1, 2, 3}, {4, b, 6}},
array2[2][3]1={1, 2, 3, 4, B},
array3[2] [3]1={ (1, 2}, {4} };

cout <« “values in arrayl by row are : " <« end|;

printArray(arrayl);

//Continued
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cout << "values in array2 by row are : " <« end|;
printArray(array?2);

cout << "values in array3 by row are :
printArray(array3);

return O;

}

void printArray(int a[ ]J[3])

{

for (int i=0; i<1; i++) {

for (int j=0; j<2; j++)

cout << afi][j]«" "
cout <« end|;

}

A

' <« endl;

}
- oo~
values in array 1 by row are:

1 2 3
4 5 6
values in array 2 by row are:
1 2 3
4 50
values in array 3 by row are:

120
Pointers <1, 3l

400

CAN PUCTIN TR I O RU B RPE QR PR o o R A - (PR EE

w;wgu\ﬁ?\JW\ﬁ%}Sﬁ\méfgﬂ\ﬁmﬂ\ﬁo\ﬁww\

Nend geali o 3 Lozl 5 50 e O 125,810 (3 UL o i
2 o,lall

int *countptr;
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J—3 o, S WXyint ¢ o e aze U1 pad countptr i o b
X Bpn DY) 3 S OF g 2505 e e e ISy () s 500
: owg@m
float *xptr, *yptr;
float ¢ 2 o o @l 550 S50 ypir 5 Xptr NS OY
AT bl ¢ Y i ol e gl e Of Sy
L O Siad s e 55 IS F s 0f L3 ge (of e 03y e Ll ST
o d Int *xptr, yptr;
1Y ol a5l sds e s Of L2
int *xptr, *yptr;
Olge aad wie 4 NUIL 5 O 0t Lee 03! e sl gt S
0 u—e o3l wgd o e Y i Y nUll 51 0 2 Just s Lol L5 5000 g
0 aadl e a5l agd s G+ + 3 Sy null e sugs (3K
—Ol gl el g
—:& Ol padl Jots /1
S O gl 2l Lamtey 3l-T ole say OV i) ole cany & Julall
MY oo 13] Slzad [alabne Ol gie oo ] Lo ki alzs
int y=5;
int *yptr;
yptr =&y, 5 L
LY e YpIr O Jls yptr i sally i Olse Gum 058

* e /2
s)w\qucwww@\w\@ﬁfj@\}i&uﬁ@i * el

cout <« * yptr « endl ;
B Y el med dell o
Of dn ¢y padd OV e 2 oy 314,701 2t 2l o o5 cOUT«ypTr; 5Ll
YPIr ALy ol s ¢
s o (D-1) S
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314,700

314,701

314,702

314,703

*YPr oo g A e n B-1) S

wap*ypfrﬁ;}\ & bam LS el el ey e * L §PERUPERINTEY
.indirection )5l e

OV llonw) s slas o8 il aae d iyl g JolaS dlomiul i * [alall

Ll o) JLad) el o (smrg gl gl By ) Jole o 85 50 ol gt e |4
Al g b OV G Aol ¥

Int *yptr . (o)
*yptr=5; ()5
X ey & ) Jlosial ez el )

//Program 5-10:
// using the & and * operators
#include<iostream.h>

main ()
{
int a; //a is an integer
int *aptr; // aptr is apointer to an integer
a=7.
aptr = &a; // aptr set to address of a

cout <" The address of a is " << &a <«<end|
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<« "The value of aptr is " << aptr« endl« end|;

cout <« "The value of a is " <« a« end|
<« "The value of *aptr is " <« *aptr<« endl<endl;

cout«" Proving that * and & are complement of *
<« "each other.” «cendl< " & *ptr = "« & *aptr
<« endl« " *&aptr = " <« *&aptr «endl;

return O;

}

:@Uﬂ\yc}‘

The address of a is oxfff4
The value of aptris oxfff4

The value of ais 7

The value of *aptris 7

Proving that * and & are complements of each other
&* aptr = oxfff4

*& aptr = oxfff4

—:void J| &) i3
Y Sed B sl g g s e 055 Of L3 8 3 ana (s 0yl Bls
OeSe ol a gl e g g s SO cint Jage Q) float sace 0 se s LS
=GV e o VOId ) e oy UL r g 5 sl ) 23
void * ptr;
SV AL a5l e S pdsiiy 5 Lol WLzl SIS e g ) 1A
bl ¢ sl s e o

e Ulge s sl o 0 g void L) o a5 Jlanzanl oz 4150 T o LU J

g5 b
//Program 5-11:
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#include<iostream.h>

void main( )

int intvar;

float flovar;

int* ptrint;

void* ptrvoid;

ptr* ptrflovar;
ptrint=&intvar;

// ptr int = &flovar; //Error
// ptr flo = &intvar; //Error
ptrvoid=&intvar;
ptrvoid=&flovar;

}

L&Y ptr int a0 lintvar sl Ol se e oS Gl U 3

L oY prrint e dy flovar s ol s LSE Y STINES ¢ e

A i e 5ol e Se SN ¢ e ol float™ ¢ s
void JI ,23 «Y ptrvoid
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//Program 5-12:

// Cube a variable using call-by-value

#include<iostream.h>

int cubeByValue(int); // prototype

int main( )

{

int number = 5;

cout «" The original value of number is "
«number<<end|;

number = cubeByValue(humber);

cout << " The new value of number is " << number<« endl;

return O;

}
int cubeByValue(int n)

{

&3



return n*n*n; // cube local variable n

}

CAL:}J\V,.»CI-,L\

The original value of number is 5
The new value of number is 125

il o A b Lacis WAL s 587 ) ez s ) s 52
il ¢ b e a8y NUMber sl (sSs cubebyvalue d1 ¢ s ¢
- refurn s L) el main

cube by @l ik S NUMber il OV gie 52 0 LW el 3
Nptr o 4l i ) ded)l CaSs A1 o 45 e reference

//Program 5-13:

// cube a variable using call-by-reference with a

pointer argument

#include<iostream.h>

void cubeByReference (int *); // prototype

main( )

{

int number = 5;

cout<«< " The original value of number is " << number
«endl;

cubeByReference(&number);

cout« " The new value of number is " << number <«endl|;

return O;

}

void cubeByReference (int *nP1ir)

{

*nPtr = *nPtr * *nPtr * *nPtr; // cube number in
main

}
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The original value of number is 5
The new value of number is 125

L v OF (ot U o S e Ol o 8 o ol W) O L S
~:cubeByReference d1dl ;s Yew ¢ ol sl ied fost 1og0 L ui
void cubeByReference (int *nptr)
Oly—e pf onew 4 Q) 20 cubeByReference a2l
Y —s Nptr a5l 3 Ol 2 oy W a7 iNTEger ¢ sl e
main dal s o 5
G el ¢y 3 L S A e 0! 3 o Ll U875 LS
cube by i s OV & prdl v S5 09 W a5 6 5 F i
-:aYs reference
void cubeByReference (int *)
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:\.'uacxpﬁ k}\:J\ BCIUNGWIPS DT PR tRVIIL

int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout«endl<arrayl[j];
VS arrayl @sial) jole Gl s A 2w

Ll b L) szl Ll obsiall ole 1) Jsed S
Jlaxznly dilad) 8 300l) s polie 1) J gl S8 (oS e LUV JU
o) s
int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout<«endl< *(arrayl+j);
s s o o L

:aW sy arrayl[j] s 56 s d *(arrayl+j); e
e ey *(arrayl+l) e f_é;\f *(arrayl+j) s 004 j=1 of o
Ui Oye paBiye i 3 iall ot 00 rrayl spiall 3 Gl el ol e
swsa 2l 3l e Oy e o array+] edl Ay wsaLll 3 e
b saall ole o aelb LSy ¢ @ gaall 3 EIW Lzl O) e omy ar'r'ay1+2
B shall pobe o3 A Jso sl 210 ile Llaxzal 1Ad gz sle 5 array
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(\m\uﬁgw char'tjjsd,,c;u}w 3,2 A el u,u LS5 LS
B shan ol ol e aliszn) (S Lk Judldl O o F ae ol 58
alzal (3 ST b pnall Jlomsnly 81y cnshedber Ly po 4 o S U
rol ) Jlemzaly 6 2 Y1y azll) Sl
char strl[ ] ="with array";
char str2[ ]="with pointer";
cout <«endl«strl;
cout <«endl«str;
stra++;
cout <«<endl«str2;
2 Strl c e G5 s 0TV s sae @ Olmll Ol sl
s e 9 STP2 Ly a3 U T 0V e
15 510 (3 Ole il Ol sy (ST (D=2 IS

B sinanS” B jme Ahols 5 5aS B e Al
char strl = "with array” char* str2 = "with pointer”

A58 iyl y Uk iy ) Fm G851 5 2 e 5-2) P
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Al 3 o O A ) e a5 4V STP2 505 LS\
—igled) JE e = A ads

with array

with pointer

ith pointer

O i ) a At ol o) ol

o)y el ol 3 Aol plad) (3 clales o) 2 5k 0SS of S
BAS s W olee gl 0SS 0 (K6 ol ol pald Lis B ez . 285)
c sl e el gall ol Jlanzl
Ll S LS oty i ol 5l Olass o 334 (=) of (+4) Jlomst S&
Olas Ssy (+7) ol 51 () Jolad) Jlomsd (31 b e i 50ll s e 3L
531 5f 0lats Ll e WS (o) ol (0) Jlomtl o b o 250 oo s ik
AT A s

3 IV i oz int V[10] % ias o 0N ¢ &T 5 00
35130 3 3000 o g 35 yiall

VO] kalt 3 J 31 ainld 2 VPTP S350 gt ¢ f Ll o 50
—ids o (D-3) S 3000 s vptr o5 aes alsy

3000 3004 3008 3012

V[0] V[1] V2] V3]

Bghal) § I ) 5 vptr f (B-3) S
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UENE/ICLR WU FERCHIRVET TN UPENRV:) | JUE-SIUNIT SN
vptr =v
vptr = & v[O],
s V[1] et 013265 3000 o v 352l 3 V[0] el 01
iNteger i ol o 5,ke AV Baall ol oY elsy, 3004
g i ¢ b gl B e a6 S e Abytes i plase
SEBEYNUIEIPR S ERUE Rt iU ﬁ)ﬁ'm sl Blo| o5 s 5e e integer
char 3, ﬁd\;4by’res LS5 WS ) ) ot G il 5 o
S ¢ e Ll W) by’res_S\ sde e eld sem b)«-c; 1by‘|’€ J

s Wl 5 Ll
vptr +=2;
4bytes Jz mowal il of 21 3L vptr a3l 8 BloY (o
SN e
—:delete s new Ju! s Jloazwly 5 S101 3415)
15, ol il o WS e sie o 8 saal) fesas
int ar1[50];

B S Ul o d ke skl a8 DU 50all s sae DOJ 5 5100
Vu B oV cBre 3L mel fll RS 03y 3 B shall o B e Lide 1 oge Bile
b Jerass T L) 2l LUV 5 S 408”5 u
DS e ST e J el Lol Uglsl G 545
—:new o\l
551 ST 2 B |5 ge dany yme w13 5,513 S NEW ol auait
el Js ol (Salus 5 5101 e New b)) Last ol
o hew L) LUST el 5 a2l
p-var = new type;

dal g dnzaasd) § ST ALST Bl Ol e o F 4d o S 5e saee p-VAP
- Type ¢ s o e L n s NEW ol
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—delete jow!
= Al 3 v NEW ol dlal g 3 ST ST e ddal) o 13
551 Sl g ool ozl Gleia) . ol 8 o gunldel U8 gt 5 5,3 5201 3 S0 IS
C et pllad 3 S 2 uw delete o ile New ol i
DAl 3815 e J sl o (ST e QU el ) e 6
char * str=" It is the best.”;
int len = strlen(str);
char*ptr;
ptr= new char[len+1];
strcpy(ptr,str);
cout«“ptr="«ptr;
delete[ ] ptr;

ENE PR VIC (s LSJ\ <) gl & b hew Ll V) 2dS ez é
b lentl 4) zLzts char ¢ 5 e o s arasen JUWl psa ¢ ol il 2l
Gl Ol W) b pi 1 30 ¢ stralldi Jib len ol e
Eleanad ¢ 05 S0 Balab Bty 1) s | 50 NEW alal) dumy 2l g
Cabsaal 3515 2ed Wl e VA oliaall Jlexza)
ptr =new char[len+1];
15 ,La)
delete [ ] ptr;
P s Ll i 8 S daST plal) aw
Tl Y dsiae s p0w WY pisdelete bl L ] ol
delete ol danl yy anly gaze iz ok LS 13 WlexzY

:This &3

—s g s pldszaly c@iﬁe‘rhisw@u \;;jua:.ég;;lfdfd.l;g,
oledzal ) S Ol i 3 jme a2l 3 U5 gae o adaty
=l mo gy U U

//Program 5-14:
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#include<iostream.h>
class where
{
private:
char chararray[10];
public:
//Continued
void reveal( )
{ cout «<"My Objects address is "«this;

I3

main( )

{

where wl,w2;
wl.reveal();
w2.reveal( ):

}

alye 2, g IS e ey Where ¢ s e Sl sl ) s i
this 3l e 2 s creveal () D01 Jlazal,

My object's address is ox8f4effec
My object's address us ox8f4effe2

oY eltsy Wl ols—e = 10 Bytes swe W2 S0 0l e Of Lo~
10 BYTGS oo Wi 0 Gl ST ST 3 oL
RISV PR Q_(.c"\vU A ol hige Lﬁ;if this N Z\.Lebud.i.q
] CAUJ).S\ 3o o LSl iy g S ol
//Program 5-15:

#include<iostream.h>
class test {
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public:

test(int=0);

void print( ) const;
private:

int x;
k
void test::print( ) const
//Continued

{

cout «" X="<««x<<endl
«<"this-> x= “"<«this->x<<endl;
«"(*this).x="<«(*this).x<«<endl;

}

main ()

{
test a(12);
a.print();
return O;

}

O o amies f65,3n X asUa YT o5k PPNt JIU1 sl 06 s
—:this &5l Jlexul X U J 5o 5

(=3) o) Lozl 45 Y

() o Jlarzaty sigld)

L dsosl (1) ol plasnaly o585 Le FHRIS — L ) 1 531 Loy
O3 aekes X el el 2 05 o (L) Jalalt OF i3y ¢l B fomnd 22l sliaed
:aVST *Hhis. X jead) oo o2 ol 3V

*(this.x)

S e ptoiy V() B OV Gl e e Al 20 sl

1 iy e sl e e U G ke This s sl 6 21 oYl clls
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Classes (I) — (1)<l

3l ) oda dylgy

Ot aad & ol clas] 448 e O

L) B Jlanzaly eLii] 2AST e Oz
sl 3 Al L) slaeW) 1) J s ) 28T Je O an
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dodde 6.1

s el bilsi] b o) S pa Gt aalll & Sl el ) ol
O Se Y el 3 Al LS e S0 Slls 0556 Ldind LIS Janzes
sdn o IS0 Sty il g s i L) o ¢ i o Lgin oy IS sy L
i g b sl el (S Sliol ) G L ey oIS
@il sz . (Class) i OOP 3 sds oLl clad) Slivl g o S|
—: 3l A, =L C++
sl Aoz (U1 UL ¢ 58 Jamy 1y 2 /]
adl ¢ 2 Of Ss e (data members) il 3 il slael) . ds 4a2/2
LG 3 UL sl e g 5l e ST T e s
J—f 2y md)l 21> 35 (Member functions) )i clasYl s ae 502/3
A ST e s e 5l Sl s jast
slzeWy aild slasY) 13 S5, (access specifiers) J oy wisaz /4
RN RSN P N P P RS PR [ C O RN E AR
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6.2
The Class Definition

o O] 3l gl b i dlob il Gy en OF g {0} ol e B
e a2l ) o s
class anyclass { /* class body*/ };
5
class anyclass { /* class body */ } obj1, obj2;
Ll 3 W ) e Chr 3 sl LS L U
class class_name{
private:
data members
public:
member functions
I
—: STACK o5 28 (o o 2iS iy S JU
// This creates the class stack >
class stack {
private:
int stck[SIZE];
int fos;
public:
void init ( );
void push(int i);
int pop ();
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3 s 4 gSIy UL o d By b 80 gial) OF Uil 16 LS
LY e S
Sl (linked  lists) idas b1 it LS 6 1 op F Ol slid) S8
gl g Bl Wb sl (o 5l Sl (4 JS . (Queues) 2 yially (stacks)
b B UL U J g U Lgslusat o @)1 A ) g ik

Q3o ks psay ppdl Sl 0 ¢ 5 52 (Stack) uSU)
last in first —Jilas lifo 85t &adt ods §) jli . 4 § pas F1
sl g A 21 AT ol 5 @l out

LS ST UL e & <l p % (stacks) clusl) b
u_nt.b.waﬂ} ‘ uug\yi\,\} f.c}s S JST 0 4 S giaall ae JUH
K&l

2 Loy o Sl & (push) Llwds Wl J ¢ wuaSL) § ded pias Lois
I gy &S W S g (pop) blioew Wt JUy as Lo dl!

ot ) e g« OUL (0 F Led e BB sian Sl fted 8316 o
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haa2y i Il elaeVly Bl claeW) e OMeY 0 Bl pm 1

.;\Fy\oM&JMQQWJU:JW)J\

G sLash
’ 6.3

Data Members

s OOeY) s o o) Al ek 2l (3 AL slasYl e OOl o

05 S5 0 o Sa e oMY e il sLaed) agf LS Y ail elitmaly ol gidl)

s DY) ¢ stack asdl & S CHr I 3 bl ¢ 5 s e il sliasY)
Dk LS AL clasV

int stck[SIZE];

int tos;

g o e olis STCK 8 i L® SULy s Jo STack 2l ¢ 22

ol L) Jaws ¥ ol ad) sds OF LY Lasf int ¢ o+ TOS paeyint

Mﬁws;\x\ywbwqmm;gj&wufw

LS lzdl a3 S AL

LI slasd)
" 6.4

Member Functions

U anldl SIS e Slleall e il 4L sTack asdl edseld S
Db A sLaeY Lede llayy sl v s Slbaall 0 e OO 0
¢ stack w3 e ¢ 2z o 215 g2t a3 on s (Member functions)
SN CgEWIRY cLaeV) S
void init ( );
void push (int i);
int pop ()

int( s Push( ) sPop( ) « stack adh wlivlse 3 <VI> &35 clls
g s o 28 Pop( ) AU aws Lo 2 6T Push(() , int(1) s s V)
. member functions ais sLasl 4l J1s 2 a0 J1yll o . int
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Jse gl Claus
. 6.5
Access Specifiers

OO plasezaly (3l slael ¢ DUl 2l slael (I J s sl 3800 s 0
protected; (~L=) private  (¢ls) public =5 C++ 3 aulal SLIS
(1)0uas Loy 2l e J15 LgnlST 05 Gy (o)
el s O (6T e ad) S ) (S 2l 3public pll siaell @
S e b o) S Skl 3 protected 21 s e
DU 6 WS Lo izl oledl
s 3 W slael e b o)) J s )l Scprivate oUb) el e
Gy (6 LS U dpal) coledl

32 Of Dl (o b @D § goand Jpoy 3u2 S5 0 ) 13)
private s sgadi 1ib J o 4l

i a sy dale Al slasY) STy dnle UL S stack a3
Lo Beaz 0550 OF SO Y W LW e UL s OF w5 Y et 3l
Agleszal bl r 6 Y1 el Y s o fale 211 claeW) 085 Of W 5

lgre Jolddl g OWISTH oLid)

Sy DS LY llST Wzl o 23l e Lo bl 0T L o
¢ LS elad) 2 S
¢ o wan slisY paonndl (S A b Jlamaly SIS Lid] S&
o5 ST ol i ¢ 151 Lgdlas o5 G 3 o SY1 O U3y S int s b
—: 5SS stack ail sl ST sLisY ey Ul ¢ )51 el dales
stack stackl;
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551 e ) ST A ls aaai g SIS o gl ) et 5Ll s e
sl L a3 eles] LSe 3 ) ety . STACKT Ul odn 5 8101 imlne _Jany s
- o)

stack stackl, stack2 ,stack3;

) L [ & J&Lé.:j\

s gy ) Laeliael a eledzad I3 e SIS o Jelidh o
gl aly S ol e e A se S5 ) e LSS Al Ll
slael Ul Jso ) Jole s ()ak Lol g A el SIS sl dayy 0y LI
Rt

scope resolution operator —: sl 85 fals
Al G U g lsd 8 STy dsd) e s B L2V il 0
SV W e ) Al e 4l ey OF (ot baie dsdl) e 5l 21 sLiae V)
o Bl L) e ) ) B e e O pall S S b sl 0SS

e Joladh s Gl ol 8 ol oy L Jlomzaly 25l ol o U el Loy
stack wsd) ) x5 ) Push B G ey S DL ¢ ot ot 33 50 (il

void stack::push(int i)

{
if(tos==SIZE) {
cout <« “stack is full.\n";
return;
}
stck[tos] = i;
tos++;
}

Lgdsmn Lad ) stack il plascal .45 =2 S b )
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//Program 6-1:
#include<iostream.h>
const int SIZE= 100;

// This creates the class stack.

//Continued

class stack {

private:
int stck[SIZE];
int tos;

public:
void init ( );
void push (int i);
int pop ()

I

void stack:: init ()
{
tos = 0O;
}
void stack::push (int i)

{
if (tfos == SIZE ) {

cout <« “Stack is full.\n";

retfurn;

}
stck[ tos] = I;
tos++;

}

int stack::pop( )
{
if(tos == 0) {

cout <« "Stack underflow.\n" ;
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return stck[tos];

}
//Continued

int main ()
{

stack stackl, stack2; // create two stack objects

stackl.init ();
stack2.init ():

stackl.push (1);
stack2.push (2);

stackl.push (3);
stack2.push (4);

cout <« stackl.pop( )<« "
cout <« stackl.pop( )<« " "
cout << stack2.pop( ) «« " "
cout <« stack2.pop( ) <« "\n";

return O;

ZGAUﬁJ\

314 2
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b ikl (108--) 5=y (++108) [l Cabelall Llamzw Ll Lo
0 s gl f Sl sl tos el k. STCK il
A oS lamial o ¢ Y5 108 5345 o5 KU (3 UL abs e

IS 3 g ) eV SUL s S sy OSG ) Ll i 08 of

0 1 (T0s--) il ol o ¢ Vi el Uy o UL o e

IS el 1) 550 pis tOS

Al A slaed) 4 o Y1 ) Jse §l) ug.g‘ﬂ o UL Of STl

stackl.tos=0 // Error tos is private

riad) & dolal! slas¥l df J o 1 4iS

sl (S cle 3 (3 dalal elae1 Ul J 55l

() aad faley aill A6 S el -1
bl Jeley 2l 3 S U am e -2

() by 3 S ) oy -3

//Program 6-2:
#include<iostream.h>
class count {
public:

int x;

void print( ) { cout <«x<«<endl;}
>

main( )

Hia c.pﬁ L}\.‘:.S\ CﬂL}}\.S\
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{

count counter,
//Continued
*countrptr=&counter;
cout<<"assign 7 to x and pring using the object's name: *;
counter.x=z;
counter.print( );
cout<<"assign 8 to x and print using a reference: *;
countref-x=9;
cout «countref.print();
cout<<"assign 10 to x and print using a pointer: *;
counterptr->x=10;
counterptr->print();
return O;
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structures

ailsr o150 e 055 OF S DUl 55y Bde apemd) 3R b o G4 (3 22l
age pb eS8 e 30 g ULy 3 5m 3o S5 Lie Sale ol Jlenzal o
Y S ol s oo ol plel) IS Qs Gt 3 3t OF a2 00 ey . 48 ol

—:@&Ju&j.s.@.ow\@oﬁ@\ Y e S sl )y
struct part

{

int modelnumber;
int partnumber;
float cost;

>

L 5 ol gl 2 ! ek struct el Y LS e 2 Ll

6.7

b s Aol 32 g5 A ot
o 3l 15T e 055 0 (S Sl 55 Bhe e Bale Bl e il

. members slasl 5 2l ois

SbLLc\ik;-zml:;d)bvwQL_\.‘J\_’Q\:AJ’VQgsib‘l\gﬁfjaj‘a?bv,ﬂ@b(bww‘ *
NEFT RCHT W P KN PGt~ DU TR PPRCH W v £ gt 2
) ) clislge 32 W ol ae JUH 8 LS B o elsi] ) 2l Slivle o5 Y @

Jaglas) 2 Leis

S part sl g s e e Ly
part cpl,cp2; )
G ol bl oy o G B Ol G § a2 23 b Laf sl
VS Al olis) 5
struct part

{

int modelnumber;
int partnumber;
float cost;
}epl,cp2;
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dad) sliast (1) J g o

Accessing structs m

o) arin) 2y Ladtn WE 2 szl 1) J poo ) a2l Jole Jlawins) o3
21 of S Stade LS e i eliasd! )

cin>> cpl.part number;
Ladas L) gl el 06K Ly i) |3 il ) 0,80

1y ged) O il Al
SEEPR I Al e s ST L I RCHPEENUEW PR INVP SRR ¥
S PArT ¢ e e ke doged

part cpl = {6244,15,217 1};

6244 .2 « s cpl.modelnumber 4. ) 5 lal) ods 55
. 217.1 a3 aee cplicost 4ef 5 15 aill e cpl.partnumber

L@Qﬁ&\&é;@\of.@@w\m‘\[\@@ﬂw;sj\sfackaimé;

Leg—ans Olas o StTACK oS el ) piy 0 108 picdly UL 340 o 32

b‘j@@j@fw\eMJW\ﬁjg@gw;w%{\w:}jﬂﬁijl
s 05 S e s b Lo STack wdll 3

//Program 6-3:

# include<iostream.h>
# define size 100
sruct stackette
//Continued

{

int stck[size];
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int tos;

I3

class stack

{

private:

stackette st;

public:

void init();

void push( int i);

int pop( );

}

void stack :: init()

{

st.tos=0;

}

void stack:: push(int i );
{

if(st.tos== size){

cout «<"stack is full.\n";
return;

}

st.stck[st.tos] = i;
st.tos ++;

}

int stack:: pop( )

{

if(st.tos== 0) {

cout <«<"stack under flow.\n";
return O;

}

st.tos--;

return st.stck[st.tos];
//Continued

}
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int main( )

{

stack stackl;
stackl.init();
stackl.push(1);
stackl.push(2);
stackl.push(10);
cout<< stackl.pop( )«

wow o

wowo,

cout<< stackl.pop( )«
return O;

Dl s e A

el U iy i ey G el 3,400 Ls Stackette w032

stackette il wb saze 5o OV STACK 22d) & a1 L saall S

bl Jole Jlanzul ST 3 3L slae) ) 0V stack 2l 2l el pi5y
st.tos=0

ol e )
Structs vs. Classes

uuwmw@wwowujgwu@&@w\aw,a\ﬁ
3 o s o ol Ly o) 28 a2l (ISas el ¢ oyl
O Ve L o ladly ol lad) 531 of ad . Gt oVl

SLalS Jlomil oz 413 6T L o2 31 Sy Bols sliast 0S5 asdl sliased
Aol 1l sLasl 0555 private i public 4.l
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Classes (II) — (II) <uill

9

8l g oda dylgy
.constructors wluadl de O aue @
. destructors clagl Lo O e @
16 4> sLasly Constant objects axl ol slas) o Saze @
.Constant member functions
Static data members isL &ily slasl Jlonal o0 (Saxiw @
.Static member functions as'L. 4> cLasly
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SR 7.1
Constructors
o) @ Bleszal |13 me o e SIS dged £l 0LV am 8
sy 0 ds wnd agf £ 108 sl Gl et 0 @ o5 STack 2l 3 Steaie
SAnt( ) A Jleazaly
S iaie Lol ot Stite iNF( ) 5 W15 Jlaszal; O i 108 i) 18 )
Sz ol c—2main( ) B =SS @ ma i o s olwl a1 OOP &

Ct oo Al ¢ STACK 228l b 5187 sloszal ¢ LalST B o clodznl 355,00
L s Bl J1g5 Jlental o degod) s Lglis] s Lgends dgoy S LISW
S g Aoz a g Bl ) i Jod ol (U3 g s teid)

108 sl aged ot Jloa) e stacK @8 905 (S o W) 25 50

//Program 7-1:
// This creates the class stack.
const int SIZE= 100;
class stack {
int stck[size];
int tos;
public:
stack( ): //constructor
void push (int i);
int pop( );
>

Szl a5 Y Gt 3 isle) aad 6F Lt ¥ stack sl of sy

.@@uouﬁ\w(ﬁwgﬁwbm\uegf
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Destructors

)l (S Ok G 3 M Lo 3y (8 0 pnls e 03U o ST IS 0
Lzt I8 pagl) O ) 8 ST e cla) o pighl Ms fomy iy pge ST
:W;(.J_@L\gm,vl@i.~bM\MﬁM\M\MC@TH@\M.¢;&U
Lsle

Ao o) o g el JU L wleaglly wlaadl s s 2487 6
stack a4 -

//Program 7-2:

// using a constructor and destructor.
#include<iostream.h>

const int SIZE=100;

//This creates the class stack.
class stack {

int stck[SIZE];

int tos;

public:

stack( ); // constructor
~stack(); //destructor

void push(int i);

int pop( );

>

// stack’s constructor function
stack::stack( )

{

tos=0;

cout<<"stack Initialized\n";

}

// stack's destructor function
stack::~stack( )
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{

cout «< “stack Destroyed\n";
//Continued

}

void stack :: push(int i)

{

if(tos == SIZE) {

cout <« “stack is full.\n";

return;

}

stack[tos] = i;

tos++;

}

int stack::pop( )

{

if(tos== 0){

cout<«"stack underflow.\n";

return O;

}

tos--;

return stck[tos];

}

int main( )

{

stack a, b; // create two stack objects
a.push(1);
b.push(2);
a.push(3);
b.push(4);

cout <«<a.pop( k<
cout <«a.pop( )}«
cout <«<b.pop( )«
cout <«<b.pop( J<<"\n";
return O;

nn,
.
niu,
4

"nu,
¢
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Stack Initialized
Stack Initialized
3142

Stack Destroyed
Stack Destroyed

—:Parameterized constructor <lid! Lailu g

o Stack izl 3 pose ) L2l Sllaguy AU Y ) olaall

e 8 o am i olaadd (4 By 8 S e STy Bliza) ol

2N J1

.Q%}@W&Ddféeuﬁj\ Jek

//Program 7-3:

#include <iostream.h>

class myclass {

int a, b;

public:

myclass(int i,int j) {a=i; b=j:}
void show () {cout «a«" " «b;}
>

int main( )

{

myclass ob(3, B);

ob.show( );

return O;

}

112
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= 5Ll S elas] e sl ) FAaST U ms
myclass ob(3,4);
L@Tm.xu;4;3ﬁa\ Ak psiy Ob ey T eli) (3 s
I 5Ll Jlaraly Jasl gl (3 8
myclass ob= myclass (3,4);
szl S s L3005, ST

Constructor with one —: ollw gl sl>i Wil

parameter
S JU o) dapw ) ) 20 45 b Sl ol 1 (ool 2l (3

HREN ujggu;@a}a

//Program 7-4:
#include<iostream.h>
class X {

int a;

public:

X(int j) {a= j;}

Int geta( ) {returna; }
I

int main( )

{
X ob =99: //passes 99 to |

cout<<ob.geta( ). // outputs 99
return O;

}

objm\@ﬁmgg\@}u\by.sv\}\jaj._@“ﬂjytux RUCAUNEPS
—r 2l ellss 99 wie X il dan s ded agd £ main( ) D =1
X ob= 99
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//Program 7-5:
#include<iostream.h>
class myclass {

public:

int who;

myclass(int id);

~myclass( );

} glob_ob1(1), glob_ob2(2);

myclass::myclass(int id)

{
cout«"Initializing"<«id<«<"\n";
who = id

}

myclass::~myclass( )
//Continued
{

cout<«<"Destructing”<«who<«"\n";

}

int main( )

{

myclass local_ob1(3);
cout <«"this will not be first line displayed.\n";
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myclass local_ob2(4);
return O;

}

Initializing 1

Initializing 2

TInitializing 3

This will not be first line displayed.
Initializing 4

Destructing4

Destructing3

Destructing2

Destructingl

dis ey main( ) B s 5 el SIS Gl el 3 W WS
ade y SIS elis) (5 oS Bladge Jd o Loty S elis) (5 2 ldtue
plge L5 oz L local ob 2 S0k local ob 1 5101 s i o
.local ob 1 s sugs 3 local ob 2 -5
MV..;L@\) main () A1 das 5wl s 2l oS olide 1S o
- main( ) A s Bl an Sy S o Bl
in iy W) el ) (3 g sh C++ i o oVl £ S e a
NS e i s Ly ¢ (Time) s i s olls ¢ 9 0 calzz o 2

Time s ad) Sl ¢ 5 ot 5 (ol )y BBA coleldl UL

//Program 7/-6:
// Time class.
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#include<iostream.h>
// Time abstract data type (ADT) definition
class Time {
public:
//Continued
Time();
void setTime (int, int, int)
void printMilitery( );
void printStandard( );
private:
int hour;
int minute;
int second;
I
Time:Time () { hour = minute = second = 0; }
void Time::setTime (int h, int m, int s)
{
hour =(h>=0&& h<24)? h:O0;
minute = (M >> 0&& m<60)? m: O;
second=(s>=0&&s<60)?s:0;

}

void Time::printMilitary( )

{

cout << (hour < 10?2 "0" : " " ) << hour <« ™"
<« (minute <102 "0" : " *) <« minute <« ™"
<« (second < 10?2 "0" : " " X« second;

}

void Time::printStandard( )

{

cout<< ((hour ==0 | | hour == 12 )? 12 : hour % 12)
« " «(minute < 102 "0" : " ") << minute

<« "i" <«(second < 10?2 "0": " " )< second
<< (hour‘ < 12 ? 1) AMM : “PM");
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int main ()
{
Time t;
cout« "The initial military time is: *;
t.printMilitary( )
//Continued
cout<< endl <«<"The initial standard time is: ";
t.printStandard( );
t.setTime(13, 27, 6);
cout<« end| << endl << "Military time after setTime is
t.printMilitary( );
cout<« end| << "Standard time after setTime is
t.printStandard( );
return O;

}

w,

w,

The initial military time is 00:00:00
The initial standard time is 12:00:00 AM

Military time after setTime is 13:27:06
Standard time after setTime is 1:27:06 PM

w2 TS slas) o st s Time 2l ot T,\,\j Ll U i
iadielb . Ot S ebl e osi s Time 2l cleaza)
D et szl TS

Asl—24 o) Jaxaey Uiy :Standard e

asle—12 Ged) Jaxiey sy :Military e
el szl 6 215 0 T S 2slby SetTime A fascey ¢
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L) S
Constant Objects

Wlaszl ¢ o ¢ a:,ﬂuit\);i o3l Ol e Jleminl S8 CaS” Wl i
(sv\.ch«.'pJ\gjstf\bliquchJ\meﬁaiéwﬁvS@U@ﬁﬂ
(bl b @ bl oy Time asdh (3 ells e Jlaes™s 5 (3 UL s
s Ol Ak o 08 (12, 0, 0) noon _soy 58 slis) 5 Wl o i
5Ll CSS s it SN Vs 4 i

const Time noon( 12, 0, 0);

12 ke e ags s Time &l 3 noon <o 57 e e o)
Ola—za) azdll (3 ) slasY) 3 oo ) Sl sledzaly Gt b uzs s Y
sds Bad 2o 3 OV Jan 3 s B STy oS ads ULy e pds
o (Seaalhsda b CLRLL e DY e J el S Y Gl o))
g i o al eas s slasl e 3 jLe 2y (CONST) 2B Vs e OOY)
Al 2l 2S5 G s e Jad s Lol o ozl @) SIS0 ULy
canl b el BV e 5 sle 4ty LU piaell G a5 3 CONST
- Time i oW printMilitary L szl s obsf

void Time::printMilitary( ) const
{

COUT<< (hour‘ < 10 o) non . won )<< hour' << \\:"
<« (minute < 10 2 "0" : " *) <« minute <« ":"
«(second <102 70" : " " )< second;

) ) eLaslly SIS plisanl s g L) el )

//Program 7-7:

class Time {

public:

Time();

void setTime ( int, int, int);
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void printMilitary( ) const;

void printStandard( )const;
private:

int hour;

int minute;

int second;

)

void Time:: setTime (int h, int m, int s)
{

//Continued

hour = (h >=0 && h<24)? h : O;
minute = (M >= 0 && m<60)? m: O;
second = (s >= 0 && s<60) ? s : O;

}

void Time::printMilitary( ) const

{

cout << (hour <102 "0" : " " ) <« hour <« ™"
<« (minute < 10 2 "0" : " *) <« minute <« ™"
<« (second < 10?2 "0" : " " k< second;

}

void Time::printStandard( ) const

{

cout << ((hour ==0 | | hour == 12 )? 12 : hour % 12)
<« """ <«(minute < 10 2 "0" : " ") <« minute
« ™" «(second < 10?2 "0" : " " )< second
<« (hour<12?2 " AM" : “PM");

}

int main ()

{

const Time noon(12, 0, 0);

cout «" hoon =" ;

noon.printStandard;

Time t;
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t.setTime (13, 27, 6);

cout« end| << “military time after setTime is *;
t.printMilitary ();

cout<« endl;

return O;

}

noon = 12:00:00 AM
military time after setTime is 13:27:06

noon s «.U LPusl Time adl & oslS i ¢ mlad) ol 3

sprintStandard( ) oW oy aal F 5 sy =V S e
Jix setTime L sl SO Lgsls” 0¥ Y ot printMilitary( )
.noon SSU L) St S setTime( ) stedeal LSs .6 g § 11 asis

ol @ ALl slasd) 7 4
Static class member '

—aSL ouLd ()

s s OF o (instant) adis 2l slasl OV > Wlaaza

Cicsll LS S e ey el 2l 08 ST 0glis] pn oSS ST g S
o—= = s static data member EEE T}«&M:ﬂsw
By Boiend s 0 S il Gy o STatic (Sl & e b s Sl 3 e
oar ) s (3 sl odd dmll S ST 8 Laama g 5 SIA 3 el 1 e Laib
S sl elad] 130 e asT L) ol S ag o ol sds sas e
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//Program 7-8:

#include<iostream.h>

class shared {

static int q;

int b;

//Continued

public:

void set(int i int j) { a=i; b=j;}

void show( );

k

int shared :: a; // define a

void shared :: show( )

{

cout «" This is statica: "« q;

cout«“\nThis is non_static b: " <« b;

cout << "\n";

}

int main( )

{

shared x, y;

x.set(1,1); //setatol

x.show();

y.set(2,2); //changeatol

y.show( );

x.show(); /* Here, a has been changed for both x and y
because a is shared by both objects.*/

return O;
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This is statica: 1
This is non_static b: 1
This is statica: 2
This is non_static b: 2
This is statica: 2
This is non_static b: 1

—:Static member functions isLJl LWl slasll (O
el o Syl (3 s gz o p 2SL SUL U] J g ) LS
SV pay b oSS e ey LehoSTL 2l e oy VI e ol £ 5 Jlena
~ static il i S dauly ST D paall G o 0 L 2L
L, P e @l ) Ly b Gves S Jlaazal 093 e o5 1) sl Sleleaza)
dl eyl SLd J) gaal) wdaney Y L il By Lele dlal 5 22l ol L)
cked Lo ISy aadll CWls e rs of B ¥ oV OV STl e s e
o= AL A cleanal LS I ¢ JSST 4l b 5 asTle Ul g 4] J s )
@i s Al Aoy g AL ) Jlaszal e Sy L S (o elas) 18

= leY)

. this a5 el 2l slas el v /1

CoS e e Y STl LT W) s e sl s 0S5 of e Y/2
virtual Lo s 0,5 of (Se Y de b 6 o LS S L szt /3
.const Ul e a5l Al e oveyl Se Y /4

I sledznl S asTle W e get-resource Bl G w ¢ b
S 0y L el S'4y get-resource
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//Program 7-9:
#include<iostream>

class cl {
static int resource;
public:

static int get_resource( );

void free_resource( ) {resource = 0;}
>

int cl :: resource; //define resource
int cl:: get_resource( )

if(resource) return O ; // resource alreay in use
else {
resource = 1;

return 1; //resource allocated to this object
//Continued

}

}

int main( )

{

cl obl, ob?2;

/* get_resource( ) is static so may be called independent
of any object.*/

if( cl:: get_resource()) cout <«< "obl has resource\n";
if( ! cl:: get_resource( )) cout <« "ob2 denied resource\n

obl.free_resource( );

if(ob2.get_resource( )) // can still call using object
syntax

cout«" ob2 can now use resource\n";

return O;

}
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Friend Functions '
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//Program 8-1:

#include<iostream.h>
class myclass {

int a, b;

public:

friend int sum(myclass x);
void set_ab(int i,int j);

3

void myclass :: set_ab(int i, int j)

I/l Note: sum( ) is not a member function of any class.
int sum(myclass x)

{

/* Because sum( ) is a friend of myclass, it can directly
access a and b. */

return x.a + x.b;

}

int main()

{

myclass n;

n.set_ab(3, 4);

cout<<sum(n);

return O;

}
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Friend Classes

8-2

2 Al OV Jlexte) (3 el s A 055 O S VI LS el
9\—~49Y\J—QJ)—«&)5‘L§,>\M%MMJ<‘C»& QL&J\Q&JL&:S}\W
s e el ) JU L o 1 el (3 35 Ll Aol

/[Program 8-2:

/lusing a friend class.
#include<iostream.h>
class TwoValues {
/[continue

int a;

int b;

public:
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TwoValues(int i, intj) {a =i, b=j;}

friend class Min;

5

class Min {

public:

int min(TwoValues Xx);

|8

int Min::min (TwoValues x)

{

return x.a< x.b? x.a: x.b;
}

int main()

{

TwoValues ob(10, 20);
Min m;

cout<< m.min(ob);
return O;

-

10

(WLl ¢ TwoValues  aill aais 2us” Min sl e odey) ¢

friend class Min;

il |3 o TowValues )l 3 by a ol slasl ) Jyo s ¢ 2

int Min::min (TwoValues x)

{

return x.a< x.b? x.a: x.b;

}

.Min

J el 4} 7 6F Lot of 2 5 fﬁfwgﬂux,}mwu O™ 13| aall bl Lenzns

G Lehaw jases Y i s OV Bile UL ed 0T 5 Y LT L sl (e 20l 6 Y1 ol

Jlonzal OB 1 B ) ) ozl Se Y adey 6 Y 2 o Slio 33 200 cod o2 2 OF LS LT

N a3 Aot slaell U] L i) us) ek a1 Ol s diaall coladl
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Object assignment

8.3

e Of a3 = 3 gLl e Jlamiwls 2T 587 UL S8 ded e 5K
B pledl e Ly Jo o)) S st OF ) s o505 22l s 1) oS ol

//Program 8—3:

/I Assigning objects.
#include<iostream.h>

class myclass {

inti;

public:

void set_i(int n) {i=n; }

int get_i() {returni;}

}s

int main()

{

myclass ob1l, ob2;

obl.set i(99);

ob2=0b1; // Assign data from ob1 to ob2
cout << " This is ob2’s i: " << ob2.get_i( ) ;
return O;

}

RVSR K LN PO

A o g A

This is ob2’s i: 99
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Operators Overloading '
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Jeldl sy ai daS
Operator function

o8

Al o WS o 2l 3 pae Loas 3w ey bole ad e L o) ) G e S0

IS a3 1 piae 0,55 Laze Operator function i ais ixb

ZL}X}\ fLaJ\
return_type operator#(arg_list)
{
//operations
}

5 L Wi 3\, operator# U asle] i s : return_type
return_type o, of (S& oSy BUtS™ e o o) 25il) Lyts LS
A5t

.C++ 3 sl 205" —: Operator

M(j_zstf\';i;kué ¢y iy aeod SN ey Jasws - H
operator =5 Wl Sy + Jula)

s operator# i Ul i ol ol )l a3 a5 —:Arg_list
oo o = o) LS e Joomny o585 LS 13 dnly jmie o s 28
(eee == k) T C 4 Jule Loy o5 ST 13 48,6 0S5
s 1) Sy Je) bl sl oLkl —:Operations

Sl Wl ey Jole Jeoma o5 dls LS 4487 e L a5 O) dmy OV
e e + ol ot oy 10C o5 38 eliils oy Uaewrs Yl
I iy A S L) M ity el ) ool sl ads olsls”

.operator+( )

/[Program 8-4:
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#include <iostream.h>
class loc {

int longitude, latitude;
public:

loc() { }
loc(int Ig, int It) {

longitude = Ig;
latitude =It;
}

void show() {
cout << longitude <<"7;

cout<< latitude<< "\n ";

}

loc operator+ (loc op2);
b

//IContinued
//Overload +for loc.

Loc loc:.operator+(loc op2)

{

loc temp;
temp.longitude = op2.longitude+ longitude;
temp.latitude = op2.latitude+ latitude;

return temp;

}

int main()

}
loc 0b1(10, 20), 0b2(5,30);
obl.show();

131



ob2.show( );
obl=obl+ ob2;
obl.show() ;

return O;

}

2010
305
15 50

i des g w1 Sy Jel + LW ol main( ) A g LY
bl g1l e o WS s sk
ob1= obl+ ob2;
e saml s 2wy U OpErator+( ) Azl 3 Wi, LS
ol g e Jo Jan ) JL + o) ale ey 2585 T e o2 )
this o5l aauly A 3o, £ o + 2D ey e Julall 0T &5 3
O p LAy Wl Bl 57 0 5 8 0 s l) a2 e S Julall
LY ) e
loc operator + (loc op 2);
0b1 JLSU Ul med) o B3leY) dad s MaAIN( ) D) (3 o
temp sa—s A 33le] 2 b e Operator+( ) a3 3 s oy
2y b Skl s temp S Jlenzad o o aaill
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Sl S [ 5% 5= S s =Y
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/[Program 8-5:
#include<iostream.h<

class loc {
int longitude, latitude;
public:

loc() {}/ needed to construct temporaries
loc(int Ig, int [t){

longitude = Ig;
latitude =It;
}

void show()
cout << longitude;" " >>

cout<< latitude<< "\n";

/IContinued
}

loc operator+(loc op2)
loc operator- (loc op2);

loc operator= (loc op2);

loc operator++;

}

//Overload + for loc.
Loc loc:: operator+ (loc op2)

{

loc temp;

temp.longitude = op2.longitude+ longitude;
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temp.latitude = op2.latitude+ latitude;

return temp;

}

//Overload - for loc.
Loc loc:: operator- (loc op2)

{

loc temp;

//notice order of operands

temp.longitude = longitude- op2.longitude;
temp.latitude = latitude- op2.latitude;

return temp;

}

//overload asignment for loc.
Loc loc:: operator= (loc op2)

{

temp.longitude = op2.longitude;
//Continued
temp.latitude = op2.latitude;

return *this; /l'i.e., return object that
//generated call
}

//overload prefix ++ for loc.

Loc loc:: operator¢ ) ++

{

longitude++;
latitude++;

return *this ;

}

int maing)
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{

loc ob1(10, 20), 0b2(5,30) , 0b3(90, 90);

obl.show( );
ob2.show( );
++0b1;
obl.show() ;
ob2 = ++ob1;
obl.show() ;
ob2.show() ;

obl=0b2=0b3 ;

obl.show( );
ob2.show( );

return O;

}

2111
2212
2213
90 90
90 90

Loc loc:: operator- (loc op2)

{

loc temp;

//notice order of operands

:d.g\.w.“ GAUJ).S\ L}

—:operator-( ) 1



temp.longitude = longitude- op2.longitude;
temp.latitude = latitude- op2.latitude;

return temp;

}

o) ddes @ ML L5 5 () - operator Al 3 2N
c e ey o elell s b on - b Ade G e Julald
Al clod ol oy & ) ga 2 bl Adle Sl e bbbl OF s,
S DUl e e b oz 0D2 S0 UL «ley () - Operator
this &5y 4l Ll
—:operator=() a
Loc loc:: operator= (loc op2)

{

temp.longitude = op2.longitude;
temp.latitude = op2.latitude;

return *this; /l'i.e., return object that
//generated call
}

Jg_ﬁqa\_fﬂ\d_{@ﬁ\)w;\&=&w\dj§g++c&
operator il sl JEll 3 aleesad dls 47 o g 5 > o)
Fell S OV amy 3 Sy (o2 AW = ol e ok 555 ()
(T alge das Wil ey Jastl =
A szl ) S sa s this™ AW aws
operator++( ) dud

loc loc:: operator++( )

{

longitude++;

136



latitude++;

return *this ;

{

ol 5 sl OpErator++( ) Al i=b ¥ bl @ clomV LS

Ahis a5l Jlanzaly Jolall 18 0o ol 44 Jalall O i3
»s—i5 operator++( ) 5 operator=() oI S of Ly
SIS operator=( ) ¥ RNV RN ER S e
Al 3y Al sleazaly o6 (sl y = A Ly Jo SIS Bapas B

il eanal @il 51 8545 o Operator++( )

X)) ey el ol 58 e

z

M\J_,\)M L= = S 44+C 3 el ol ge et LSS

10C 3l 3 1615 Snd 4= el oty 55 21 210
loc loc:: operator+= (loc op2)

{

loc temp;
longitude = op2.longitude+ longitude;
latitude = op2.latitude+ latitude;

return *this;

}

Ol g = S nd) Julge oy + —S @bl A5l el pad) o 84
LS 13) St alonl e Lol @ sl 5SU Jas el g

obl += ob2;
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/[Program 8-6:
#include <iostream.h<

class loc{

//Continued
int longitude, latitude;
public:

loc() {}// needed to construct temporaries
loc(int Ig, int It) {

longitude = Ig;
latitude =It;
}

void show( ) {
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cout << longitude"; ">>

cout<< latitude<< "\n" ;

}

friend loc operator+ (loc opl, loc op2); // now a
friend loc operator- (loc op2);

loc operator= (loc op2;(

loc operator;( )++

¥

//now , + is overloaded using friend function.

loc operator+ (loc opl, loc op2);

{

loc temp;
temp.longitude =op1l.longitude+ op2.longitude;
temp.latitude = op1l.latitude+ op2.latitude;

return temp;

}

/loverload - for loc.
Loc loc:: operator - (loc op2)

{

loc temp;

//notice order of operands

temp.longitude = longitude - op2.longitude;
temp.latitude = latitude- op2.latitude;

return temp;

}

//overload assignment for loc.
Loc loc:: operator = (loc op2)

{
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longitude = op2.longitude;
latitude = op2.latitude;

return *this; /Il i.e., return object that generated
call

}

//overload ++ for loc.

Loc loc:: operator++()

{

longitude; ++
latitude; ++

return *this ;

}

Int maing)

{
loc ob1(10, 20), ob2(5,30;(

obl = obl+ ob2;
obl.show ;()

return 0O;

}
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/[Program 8-7:
#include <iostream.h>
class loc {

int longitude, latitude;

public:

loc(){}

loc(int Ig, int It) {
longitude = Ig;
latitude =lIt;

}

void show( ) {
cout << longitude<<"";

cout<< latitude<< "\n; "
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}

friend loc operator+ (loc opl, loc op2);

friend loc operator+ (int opl, loc op2) ;

}

+ //is overloaded for loc + int.
loc operator+ (loc opl, loc op2);

{

loc temp;
temp.longitude =opl.longitude+ op2;
temp.latitude = opl.latitude+ op2;

return temp;

}

+ //is overload for int + loc.

loc operator+ (int opl, loc op2);

{

loc temp;

temp.longitude =opl + op2.longitude;
temp.latitude = opl + op2.latitude;
return temp;

{

Int maing)

{
loc ob1(10, 20), 0b2(5,30) , 0b3(7, 14);

obl.show() ;
ob2.show( );

ob3.show( );
obl= ob2 +10; //both of these
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ob3=10 + ob2; // are valid

obl.show();
ob3.show( );

return O;

}

2010
305
14 7
40 15
40 15
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class derived-class-name : access base-class-name

{
body of class

}

s el asdll elasl 1) J o )l 26 J oy 502 and 5 ACCESS 344
Laud o 4135 profected i private i public L) oS5 of Se a5
private s o saz of Goall o xis
A2 pdset ey Lo dale B4 ond pUbliC J o sl sa2 iy Lne
— protected Js—o ) sus iy Likis s 4ol 41, ) o private

ast @1 4))

S,y e Ledy el By )50 e pUDIC ple Jpo sl sas 05713

b5 3 Sy aamad) 2l 3 desty dale slaels Sueld) asdl) (3 2ty delal slasY)
Ll o) S Yy el 2l dols a5 saeld) 2l (3 aslhl slaell Ji-Y)
LS 2azall 2l aald) SIS of W s QW) sl 3 2aad) 22dl) cliasl e
ol ) s ol ke B, 00 o187 13) Saelall a3 dalall sliaeV) () J g o)

146



//Program 9-1:

#include <iostream.h>

class base {

inti, j

public:

void set(inta,intb){i=a; j=b; }
void show( ) { cout<<i << " " << j<<"\n";}
}

class derived : public base {

int k;

public:

derived (int x) { k=x; }

void showk( ) { cout << k << "\n"; }

k

int main( )

{

derived ob(3);

ob.set(1,2); // access member of base
ob.show( ); // access member of base

ob.showk( ); //uses member of derived class
return O;

}

ZG»U}\.S\JACI&L\
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//Program 9-2:

// This program won't compile.
#include<iostream.h>

class base {

//Continued

inti, j.

public:

void set(int a,intb) {i=a; j=b; }

void show( ) { cout<i <<« " "« j<«<"\n";}
I

// Public elements of base are private in derived.
Class derived : private base {

Int k;

Public:

derived (int x) { k=x; }

void showk( ) { cout << k<« " \n"; }

I

int main( )

{

derived ob(3);

ob.set(l ,2); // error, can't access set( )
ob.show( ); // error, can't access show( )
return O;

}
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ob.set(1,2);

ob.show( );
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//Program 9-3:

#include <iostream.h>

#include <conio.h>

class base {

protected:

int i ,j://private to base , but accessible by derived
public:

void setij(int a , int b) {i=a; j=b; }

void showij( ) { cout<<i << " " << j<<"\n";}

¥

// Inherit base as protected.

class derived : protected base {

int k;

public:

// derived may access base's i and j and setij( ).
void setk( ) { setij( 10, 12); k = i*j; }

//may access showij( ) here
void showall( ) { cout << k<<
I

int main ()

{

derived ob ;

// ob.setij(2,3). //illegal, setij() is

// protected member of derived
ob.setk(); // ok, public member of derived
ob.showall(); // ok , public member of derived
//ob.showij( ); // illegal, showij( ) is protected

«endl ; showij():}
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// member of derived
//Continued
return O ;

}

120
10 12
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//Program 9-4.

#include <iostream.h>

class base {

protected:

int i ,j; //private to base , but accessible by derived
public:
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void set (inta,intb){i=a; j=b; }

//Continued

void show( ) { cout<«<i <<

I

class derived : public base {

int k;

public:

// derived may access base's i and j

void setk( ) {k=i*j :}

void showk( ) { cout <<k << "\n":}

>

int main( )

{

derived ob;

ob.set(2,3); // ok, known to derived
ob.show( ) ; // ok, known to derived

ob.setk();

ob.showk( );

int d;

return O;

}

<< J << "\n": }

DY) ¢ 5 ks L, base will - derived ad) D1,y < JUE) s 3
cUid, derived a3 setk( ) LU peaad dez W Jo 50 UL e
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//Program 9-5:

#include <iostream.h>

class base {

public:

base () { cout << "Constructing base \n";}

~ base( ) { cout << "Destructing base\n" ; }

}

class derived : public base {

public:

derived( ) { cout <<"Constructing derived\n" ; }
~derived( ) { cout<< "Destructing derived\n" ; }
I

int main ()

{

derived ob;

// do nothing but construct and destruct ob
return O;

}

L g ey gali ) ol U s main( ) D 3 o S Glad) o
. derived izsad ot 0b e
ST 0 b e 2 A

Constructing base
Constructing derived
Destructing derived
Destructing base
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//Program 9-6:

#include<iostream.h>

class base {

public:

base () { cout <« " Constructing base \n "}
~base( ) { cout <« " Destructing base\n" ; }

I

class derivedl : public base {

public:

derivedl () { cout " Constructing derivedi\n" ;}
~derivedl () { cout " Destructing derivedi\n" ; }
k

class derived?2 : public derived! {

public:

derived2 () { cout " Constructing derived2\n" ; }
~derived2 () { cout " Destructing derived2\n" ; }
I

int main ()

{

derived?2 ob;

// construct and destruct ob

return O;

}
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//Program 9-7.

// An example of multiple base classes.
#include<iostream.h>

class basel {

protected:

int x;
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public:

//Continued

void showx() {cout << x«<"\n"; }
%

class base? {

protected:

inty;

public:

void showy() {cout «cy«"\n"; }
}

// Inherit multiple base classes .
class derived: public basel , public base2 {
public:

void set (int i, int j) { x=i;y=j.}
}.

int main ()

{

derived ob ;

ob.set(10, 20) ; // provided by derived
ob.showx(): // from basel
ob.showy(): //from base2
return O;

}

10
20

base2 ; basel =i derived wdl i,y Gl el 3
i cLae) ) J 5o ) derived @l o it ob AU S U cals &1,
. base2 il o showy() 5 basel il o showx( ) s
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Program 9-8:

#include<iostream.h>

class base {

//Continued

public:

virtual void vfunc() {

cout << " This is base's vfunc() .\n";

}

}

class derivedl : public base {

public :

void vfunc() {

cout << " This is derivedl's vfunc() .\n";
}

I

class derived? : public base {

public :

void vfunc() {

cout <« " This is derived2's vfunc() .\n";
}

I

int main( )

{

base *p, b;

derivedl dI;

derived2 d2;

// point to base

p= &b;

p->vfunc( ) ; // access base's vfunc()

// point to derived1

p= &dl;

p->vfunc( ) ; // access derivedl's vfunc( )
// point to derived2

158



p= &d2;
p->vfunc( ) ; // access derived2's vfunc()
return O;

}

This is base's vfunc( ).
This is derived's vfunc().

This is derived's vfunc().

S of 2> L vfune( ) &) sY) Al Gy e ¢ base a1
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//Program 9-9:

#include <iostream.h>
//Continued

class number {

protected :

int val ;

//Continued

public :

void setval (int i) {val =i}

// show( ) is a pure virtual function
virtual void show()=0;

k

class hextype : public number {
public :

void show () {

cout <« hex <« val <«"\n";

}

I

class dectype : public number {
public :

void show () {

cout << val«"\n";

}

I

class octtype : public number {
public :

void show () {

cout <« oct<«val<«"\n";

}

)

int main ()
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{
dectype d;

hextype h;
octtype O;

d.setval(20) ;
d.show( ) ;
h.setval(20) ;
h.show( ) :;
O.setval(20) ;
0.show( ) ;

return O;

}

20
14
24
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int swap (int &a,int &b)
{
int femp;
temp=a;
a=b;
b=temp;
}
Ll 2l (N g e B iy INE g ) e A e o
uf sl dls AU bt Iong g o e, Il Ay 5
Long swap (long &a, long &b)
{
long temp;
temp=a;
a=b;
b=temp;
}
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//Program 9-1:

// Function template example.
// Function template example.
#include <iostream.h>

// This is a function template.
template <class x> void swapargs(x &a, x &b)
{

X temp;

temp = a;

a=b;

b = temp;

}

int main( )

{

int i=10 , j=20;

double x=10.1, y=23.3;

char a= 'x' b="z";

cout <« " original i, j: ";

cout««i«<" "<<j<< "\n":

cout << " original x, y:" <ex<<" "«cy<c "\n " ;
cout <« " original a, b: " ««a<«" "« b<«"\n";

swapargs(i, j) ;: // swap integers
swapargs(x,y) ; // swap floats

swapargs(a, b) ; // swap chars
cout << " Swapped i, j: "<<i<<
cout << " Swapped x, y: "<<x<«<

I|I|<<J<<Il\nll.

<<y<<"\n";
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cout << " Swapped a, b: " «a«" "«b«c "\n " ;
return O;

}

:GJU}.J\JC}-\

original i, j: 10 20
original x,y: 10.1 23.3
originala,b: x z
Swapped i, j: 20 10
Swapped x,y: 23.3 10.1
Swapped a, b z X

g1yl S a0 OV swapargs( ) A1 Jess okl maldh (3 el LS
Loial faws of K6y U il " Lgshansa) izl s char «double cint oL
I kg ¢ pasnndl 1 e 8 Al SUL 1T me s 6 T Bl £ 15T e
S M S 053
template< class x> void swapargs (x& a, xé&b)

{
X temp;
temp = a;
a=b;
b = temp;
}
£ 55 B alanzed U UL ¢ 5 8 pde g SV LIV 3 Y
¢ JU 3 SV B e g sl ) e of e ety ¢ St it e
A A g o g2 X gp VI s

Y I By Oyl
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//Program 9-2:

#include <iostream.h>

template <class typel class type2>
void myfunc(typel x, type2 y)

{

cout <<x<<y<<'\n';

}

int main( )
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{

myfunc ( 10, " I like C++");
myfunc(98.6, 19L);

return O;

}

char* nt <t ¢ 15U type2; typel Jiazal ¢ sl gzl 3
A3 Js long «double «

10 I like C++
98.6 19L

ol G B

Templates Classes

Sl o E WISGL 07 aaldl alsd) 3 WL, of G s stack il
float ¢ s p ULy 232 s 113 Gy int ¢ ) 8 Lol asly il £ 5 o
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//Program 9-3:

// This function demonstrates a generic stack.
#include <iostream.h>

#include <conio.h>

const int SIZE = 10;
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// Create a generic stack class

template <class StackType> class stack {
StackType stck[SIZE]; // holds the stack
int tos ; // index of top_of_stack

public:

stack() { tos =0; } // initialize stack
//Continued

void push(StackType ob) ; // push object on stack
StackType pop(): // pop object from stack

¥

//push an object.

template <class StackType> void stack <StackType> ::
push(StackType ob)

{

if (tfos== SIZE) {

cout << "Stack is full.\n" ;

return ;

}

stck[tos] = ob;

tos++;

}

//pop an object.

template <class StackType> StackType stack <StackType>
1 pop( )

{

if (tfos==0) {

cout << "Stack is empty.\n" ;

return O; //return null on empty stack
}

tos--;

return stck[tos];

}
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int main( )

{

// Demonstrate character stacks.

stack<char> sl1, s2; // create two character stacks
int i;

sl.push( 'a’ );

s2.push( 'x");
//Continued

sl.push( 'b");

s2.push( 'y" )

sl.push( 'c" )

s2.push( 'z");

for (i=0; i<3; i++ ) cout<<
cout <«end|;

for (i=0; i<3; i++ ) cout<«
cout<<endl;

// demonstrate double stacks

stack<double> dsi, ds2; // create two double stacks
dsl.push( 1.1);

ds2.push( 2.2 );
dsl.push(3.3);
ds2.push(4.4);

dsl.push( 5.5);

ds2.push( 6.6 );

for (i=0; i<3; i++ ) cout <<
cout<<end|;

for (i=0; i<3; i++ ) cout<<
return O;

}

<<slpop():

<<s2.pop() ;

<<dsl.pop( ) :

<<ds2.pop( ).
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L elosl 0LV Jan 3 bl (ST 8 ST S L ol 21 elaeY) lelezal
Lo s g 3 o OlasT ) o g
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Flme o B sy ) Bl fadin s 1 Jo b ) s 285 slimal
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//Program 9-4.
class any class

{

public:

class an error

{

k

void func( )

{

if (/* Error condition*/)
throw an Error( );

}
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}
void main( )
//Continued

{
try

{

any class obj1;
objl.func();
}

catch(any class:: An Error)

{

// tell user about the Error

}
}

L oud of Seus ol 1 2y anyclass  eus as qal s T
sL2eW) oy 55 .any Class asil o plall o bt (3 slimaVl s wad o sl (o
Sl o a8 ey 1) L T o 2 AL ANy class asll sl B
throw AnError( Uz o azdi leh Throw e led) adSd Jlascal,
)
i ls” 3 any class i) oo Jolis o ol L)l a2 main( ) & s
any il b U s (3 U SLas| OLlall Gl p 30 5 (6 o 13 W52
sk Wald b5 ) DUV als” U Sl i sl ) oxew Class
=t bV Jamtaey QU1 a1
//Program 9-5:
// Demonstrated Exceptions
#include <iostream.h>
#include <conio.h>

const int SIZE =3;
class stack

{

private:
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int tos;
int stck[SIZE];
public:
class Range { };
//Continued
stack(){tos=0; }
~stack( X };
void push (int i);
int pop( );
)
void stack::push(int i)
{
if( tos >= SIZE)
throw Range ( ):
else
{ stck[tos] = i;
tos ++;
}}
stack :: pop()
{if(tos==0)
throw Range( );
else {
tos --;
return stck[tos];
}}
main ()
{ stack s1;
try
{ sl.push(1);
sl.push(2);
//Continued
s1.push(3);

cout << slpop ()<< endl;
cout << sl.pop ( )<< endl;
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cout << sl.pop ()<< endl;
cout << slpop ()<< endl;

}
catch (stack::Range)

{
cout << "Stack Full or Empty" << endl;

}

return O;

}

S B B, LSS 3 5 o )l 5 o, L 3] bl ) 3 Sl 055, el g 2
Stack Full or Empty /
S a2l ) LB gn ) £ L SOV A 6 e Yl il gl 502
LIV S throw o) 55ke b ) bl o
stack 1 056 b s v il ) gl 131 STack 2l & bVl cug
RETRKE bkis Lod a3 J5l> RREE
slaeW) 35 STACK 5" mo dos e o SO 5 ol el ) §5LY 5
i~ 13 e Ltz 5 if ol Jlarzuly e 0 ke stack wal anl) PRV
Jlari b LS (180 (3 sl oy @bl bl (3 0 o VU Gl i
15, Lal)
throw range( ):
(i @i range &l sl (eaall) il jLamcul range( ) o5&
S el flas ) ol (SE i FhrOW 455 Ly i)l 514 o0 LS
Wiy 8ol ol 31 0 55 s clinaV) s (3 (o 8 0 AN & )L
try aw L) auds
oS i g 8 ol B 5 e e sl VI ey gl el ) e s
C 8 bV 38 el 3 gy ae CatCh Al
L Aol g o) A e olima V) 38 ol foziy OF (2
catch(stack:: range)
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//Program 9-6:

// Catching class type exeptions.
# include <iostream.h>

# include <string.h>

#include <conio.h>

class MyException {

public:

char str_what[80];

int what;

MyException() { *str_what =0 ; what = 0; }
MyException(char *s, int e ) {
strepy (str_what, s);

what = e;

}

%

int main( )

{

int i;

try {
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cout << " Enter a positive number: " ;
cin>i;

if (i<0)

throw MyException ("Not Positive" ,i) ;
}

catch (MyExceptione) { // catch an error
cout ««e.str_what <« ": ";

cout << e.what <« "\n" ;

}

getch();

return O;

}

‘= -4 J:’-.)i.ﬁ(.buml\ ol oA 2L C‘L’}‘J\J‘CI’L\

Enter a positive number: -4
Not Positive: -4

F 13 Sy oo g o3y Jeaf passnaddl e el ey L) b 8
s Cas N\y Excep‘rion azall cgU _-;L{ clish G”UJ‘J\ o i Il v_g) Jbs)
A
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G O D 11.2

:Ju (11-1) 4K s

istream ostream

iostream
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Format state flags '

Gy s 3 Ol dd fond 108 B2l (3 claeV) 0 Begat
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105 sl (3 clael » w0 Ly ¢ Getd) pOel laial G b 3ae Sl
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—:i08 a4l il unsetf( ), setf( ) Ll slaeyl

—1108 )l G WY Jan e LW J gk
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Sl ) A s left
el Al 7 A B right
$ote Al st dec
A Gl s s Jleazad showbase
Bl R KTV showpoint
A @S OV Sl uppercase
for L) Gl SleY) L (+) 22 showpos
5 Showpos el ale Jlaxzul 84S =z 5 LI il )

-:showpoint

//Program 11-1:
#include <iostream.h>
int main( )

{
cout.setf(ios:: showpoint);
cout.setf(ios:: showpos);

cout<< 100.0; // displays + 100.0
return O ;
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+100.00
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Manipulators
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cout«<hex<<var;
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Bl s o) BV O AN 3 il O s b | (int) sed O - setfill()

(B2 5,2 26,31 48BN s (int) s

setprecision()

53421 25V Lo | (long) Gews o

set iosflags()

3322 eV ees | (lONG) Gt POl

Resetiosflags()
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3 e T2 sz

Dol el am feaie LU Jul

//Program 11-2:
#include <iostream.h>
#include <iomanip.h>

int main( )

{

cout << hex << 100 << endI;

cout << setfill('?") << setw(10) << 2343.0;
return O;

}

64
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B2 11.5

Stream Functions

Gl pOlel Laal Lalasizal S )l OV e sae Jei0S asdll o f
OV eds ane G LW J sk L s s duksy

PLNES drudy

(o2 Y 5 ¢ 1,80 pad) O > 5als) ch=fill();
i O b fill(ch);

B e J pa) p=precision( );

B Lo precision(p);

U i 5 e Jsadd w=width( )

3302 ol 2Dl Lo setf(flags).

35021 ol 25l Lo 1) unsetf (flags);

S L ¢ Yl ok e setf(flags field);

Se_ase i_lazd) ol Jlanzaly 3l WS danl 5 VI ol cledznl o
Pl LS B we il o e bl
cout.Width(5):
- * e ad) O > U @L,J\Mﬁ@i
cout.fill(*");
- fill( ) precision( ), width(() Jis) pasey LU 7l 1)
//Program 11-3:
#include <iostream.h>
#include <iomanip.h>
int main( )
{
cout.precision (4) ;
cout.width(10);
cout<< 10.12345 <<"\n" ;
cout<<setfill('?");
cout.width(10);
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cout<< 10.12345 <<"\n" ;
//Continued

// field width applies to strings, too
cout.width(10);

cout<< " Hil" «"\n" ;
cout.width(10);

cout.setf(ios::left);

cout<< 10.12345 ;

return O;

}

10.12
xxxxx]0 12

*******H“

10.12% %%

istream 4! 11.6

olblisy =l dslbs olblas (08 ) - dzl) istream )l das

istream ad oY an mo gy I J k) il

PLEVY drdy

115 Sy Aol 5 2l 61 5V ST e J3) >>
Amly O ) get(ch)

NO' UL Vg 8hshan 4 Ol Sl get(str)

a0l 1) O ~Imax o> J=s) | get(str,max)

GBS Sy Ay O ael peek(ch)
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ostream &l 11.7

S VI el LW bl e oz A obles ostream i f s
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215 Sty 2hetly el ¢ VW) S s 712 <«
s 3 ch oA -2 put(ch)
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Ty ey g e oAV el et 2 i QW) el )l pasnll) Lgd o
.phonebook il xi 5157
//Program 11-4:

#include <iostream>
#include <cstring>

class phonebook {
// now private

186



char name[80];

int areacode;

//Continued

int prefix;

int num;

public:

phonebook(char *n, int g, int p, int nm)
{

strcpy(name, n) ;

areacode = q;

prefix =p;
num = nm;
}

friend ostream & operator <«<(ostream &stream, phonebook
0):

}

// Display name and phone number.

ostream & operator << (ostream &stream, phonebook o)

{

stream<< o.name <«
stream <« "(" << o.areacode <« ") " ;

stream <<o.prefix<«< "-" << o.num «"\n" ;
return stream; // must return stream

}

int main( )

{

phonebook a("Mohammed", 011, 011, 123456);
phonebook b("Omer" , 031, 011, 576890);
phonebook c("Ali" , 261, 011, 999009);
cout<<a<<b<<c;

return O;

}

",
¢
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Mohammed (011) 011 -123456
Omer (031) 011-576890
Ali (261) 011- 999009

S phonebook il ©lsls” delas & e ss main( ) Bl & Loy
=35k Jlarzuly Tl SUl ¢ 5
cout<«a«b<<c;

255 phonebook il i Ul L operator<« ()l Cu,x ¢
Lals Lsls s s el o i agdl 3 gl ostream clls” oY
33>y dad e Y e sdas 33LeY) NP NS Loy ostream  asal
) ) Gy Al dla IS 50 SIS e UL << Ll e
AoV e SIS su
—ly iy >> el fef

Lgb,m ol WS Jlesy ol JSKaw 5> Jolad) o LS i Jal) ek
il oS sy 2> el Jleazaly R NNY ) S @u}d\ i («.x,uml\
. phonebook il

//Program 11-5:
#include <iostream.h>
#include <cstring.h>

class phonebook {
char name[80];
int areacode;

int prefix;

int num;
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public:

phonebook( ) { };

phonebook(char *n, int a, int p, int nm)
{

strcpy(name, n) ;

areacode = q;

//Continued

prefix =p;
num = nm;
}

friend ostream & operator<«<(ostream &stream, phonebook
0);

friend istream & operator>>(istream &stream, phonebook
&o);

I

// Display name and phone number.

ostream & operator << (ostream &stream, phonebook o)
{

stream<< o.name <«
stream <« "(" << o.areacode <« ") " ;

stream <<o.prefix<«< "-" << o.num «"\n" ;

return stream; // must return stream

}

// Input name and telephone number.

istream & operator>> (istream &stream, phonebook &o)
{

cout «< " Enter name: ;

stream>> o.name;

cout << " Enter area code: ";

stream>> o.areacode;

cout << " Enter prefix: ";

stream> o.prefix;

cout << " Enter number: ";

",
¢
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A A,

stream>> o.num;
cout<<"\n" ;
return stream;
}

int main( )

{

phonebook b;
cin>> b;

cout << b;
//Continued
return O;

}

:,C-U,J‘ o C};L\

Enter name: Ahmed
Enter area code: 111
Enter prefix: 555
Enter number: 1010

Ahmed(111)555 -1010

Ly Lol Ol gle £Lid) &dS 11.9

pdoaedl ol et oy o plin eLd] psrinel) Ll St
ostream & mani-name( ostream & stream)

{

//your code here
return stream;

}

()2 (™) C\f"\;’ Obe 52 r'a( )) la() Q’»’J}L"‘ cLisl (}54“ L}\.ﬂ\ Juk
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//Program 11-6:
#include <iostream»
#include <iomanip>
#include <conio.h>

// Right Arrow

ostream &ra(ostream &stream)

{

stream <« "->";

return stream,

}

// Left Arrow

ostream &la(ostream &stream)

{

stream <« "<-";

return stream,

}

int main( )

{

cout << "High balance" «ra<« 1233.23<«"\n";
cout <<"Over draft" <« ra«b567.66<« la;
getch();

return O;

}

ﬁ“}:}‘

High balance - 1233.23
Over draft - 567.66 <

_Z‘;h J.""D )j\.:ﬁ S-m:ﬂ dalal) 3)},4.‘\
istream & mani-name(istream & stream)

{

//your code here
return stream;
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}
& o gl Ak sk o getpass( ) o sl sl ok LU Ul
- password Jus) pasend) o Gy '\A' g A ol Jlenzal e

//Program 11-7:
#include <iostream»
#include <cstring>

// Asimple input manipulator.
istream &getpass (istream &stream)
{

cout << ‘\a' ; // sound bell

cout << "Enter password: ";

return stream;

}

int main( )

{
char pw([80];

do cin>> getpass »pw;

while (strcmp (pw, "password"));
cout <<"logon complete\n";
%
}

b o o A

Enter password: password
Login complete
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end
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Creating a Sequential file
G Mom il sty Y adey calal) Bms 2ISs T Gt s Y
) B s ) AaST i el e 2\ G Sl

ol Cile sLiS) BAST sy W) el )

//Program 12-1
//Creating a sequential file
#include<iostream.h>
#include<fstream.h>
#include<stdlib.h>
main( )
{
ofstream outclientfile("clients.dat",ios::out);
if (loutclientfile){
cerr<«"File could not be opened“«end|;
exit (1);
}
cout<«<"Enter the account, name, and balance.’
«end|

]
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i i g i i 4
¥ Ry R ¥ ¥ ¥
- - » - - -

<«"(Enter EOF to end input)“<«endl
<" "
int account;
char name[10];
//Continued
float balance;
while(cin>>account>>name>>balance){
outclientfile«caccount<«<” "<«<name<<" "«balance
«endl;
cout<«"? ";
}

return O;

}

Enter the account, name, and balance.
(Enter EOF to end input)

? 100 Ahmed 24.98

2 200 Ali 345.67

? 300 Hassan 0.00

? 400 Omer -42.16

? 500 Abbas 224.62

?7Z

Mo Sl pllai 3 aslioszn) S8 o bl Wl ¢z 3ol b
asdl Slles 3 415) 3 Aol
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Reading Data from a Sequential file

AL el g elby (bl Gl B 3 i il G OV i

Program 12-2:

//Reading and printing a Sequential file
#include<iostream.h>
#include<fstream.h>
#include<iomanip.h>

#include<stdlib.h>

void outputline(int, char *, float);
main( )

{

ifstream inClientFile("clients.dat"” ios::in);
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if (linClientFile) {

cerr <« "File could not be opened” «endl;

exit(1);

}

int account;
char name[10];

//Continued
float balance;
cout <«setiosflags(ios::left) <<setw(10) <«<"Account”

«setw(13) «"Name" ««"Balance"«<endl;

while(inClientFile >> account >.name >>balance)

outputline(account, name, balance);

return O;
}
void outputline(int acct, char *name, float bal)
{
cout << setiosflags(ios::left) <« setw(10)< acct
<< setw(13) <« name<< setw(7)
<«< setprecision(2)
<« setiosflags(ios::showpoint | ios::right)
<< bal <« endl;
}
el e o
Account Name Balance
100 Ahmed 24 .98
200 Ali 345.67
300 Hassan 0.00
400 Omer -42.16
500 Abbas 224.62
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w2 @y ifstream ail oz S8 slasl L UL 5l 3 Sl b o
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Program 12-3:
#include<iostream.h>
#include<fstream.h>
#include<iomanip.h>
#include<stdlib.h>
void outputline(int, char *, float);
main( )
{
//Continued
ifstream inClientFile("clients.dat”, ios::in);
if (linClientFile){
cerr<« "File could not be opened"” «end|;
exit(1);
}
cout «"Enter request "«endl
«" 1 - List accounts with zero balances" «< endl
«" 2 - List accounts with credit balances"«endl|
«" 3 - List accounts with debit balances"«endlI
«" 4 - End of run” «endl<"?";
int request;
//Continued
cin>> request;
while(request 1=4) {
int account;
char name[10];
float balance;
inClientFile >>account >>nam>>balance;
switch (request) {
case 1
cout <<endl ««"Account with zero balances:"
«endl;
while(linClientFile.eof()) {
if (balance==0)
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outputline(account, name, balance);
inClientFile >>account >»>name >>balance;

}

break:
case 2:
cout<<endl«<"Accounts with credit balance:"

«end|;
while(linClientFile.eof()) {

if (balance <0)
outputline(account, name, balance);
//Continued
inClientFile>>account >»>name >>balance;

}

break;

case 3:
cout<<endl«<"Accounts with debit balances:"
«endl;
while(linClientFile.eof()) {
if (balance > 0)
outputline(account, name, balance);
inClientFile >>account>>name>>balance;

}

break;

}

inClientFile.clear(); //reset eof for next input
inClientfile.seekg(0); //position to beginning of file
cout<«end| «"? *;

cin>>request;

}

cout << "End of run." «endl;

return O;
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}

cout «< setiosflags(ioa::left) <« setw(10) <« acct

<« setw(13) <« name <«setw(7) «<setprecision(2)

<« setiosflags(ios::showpoint | ios::right)

<«<bal <«<endl;

Enter request

1 - List accounts with zero balances

2 - List accounts with credit balances
3 - List accounts with debit balances

4 - End of run

?1

Accounts with zero balances:
300 Hassan 0.00
?2

Accounts with credit balances:

400 Omer -42.16
?3

Accounts with debit balances:

100 Ahmed 24.98
200 Ali 345.67
500 Abbas 224.62
24

End of run.
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