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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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#include <conio.h>
:3,yLall dBlp) 4@\3}}\ Jsf d
getch( )
return 06 ) Gew @ bl 3

Comments: olidad)

// 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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cout<<'' welcome to C++ I\n '';
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//Program 1-2: Output
#include <iostream.h>
main ()

cout << 7 << "isaninteger.\n";
1}

cout << 'a' << "is a 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 integer\n";
cin >> intfegerl;
cout <<"Enter second integer\n";
cin >> infeger?2;
sum= integerl+integer2;
cout <<"sum="<sum<end|;
getch();
return O;

}

*ﬁ{ Enter first integer
17

ot [ —
R Enter second integer
NE

sum= 10

10
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2
4
cout << " 1\t2\t\n3\1t4\n";
cout <«<'l' <« "\t <« '2' <<« '\n' <<'3' <«<'\1' «<'4' <\n’;
cout << "1 \n 2\t 3\n 4\1";
cout <«<1 << "\t <« 2 <« '\n' <««3 <<\t ««4 <«<\n’;

1k & sk gl o s r ST =T
S @l Lol 0dae denom s num e poie O
iy Lol o3 4y 5 sl e ey
RULPY TG v R e &= a
O O e RO N
VS A s
Enter the numerator: 2

Enter the denominator: 3
Fraction = 2/3
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G_AL_U,J\ 2 Lad gy Jowlod s & jlaall 108 A sale
oa_aiiw WS ( Sequential Execution) (sabiill 265l 138 o g
Al 5S5Y A  AT 8 bl e 3ull et g Cor Gl jle (s
.Transfer of control QSaill Jai 138 e g ezl ) Judos &
3 8k g A Al aSatl) Ly [opend ) Gt (B oSl Ly anit
sl Al Sl aSatll by g4 5 (U & gill 5 Lgaaia 61l Bas 5l 028
Leie Coaadl 4001 sas 5l 2 yah

ib i) (.S.,cJ\ Sy

if 5)\—,&‘\

|f$)hﬂ\:\.bu\yg;ic++$)\)§d&yz\$4)}=dg_wi
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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 (num1> num?2)
cout << numl <<

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

is greater than " <« num2 <« endl;
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if (numl<= hum2)

cout << numl << " is less than or equal to " << num2
<< end|;
if (num1>= hum?2)
cout << numl << " is greater than or equal o " << num2
<< endl;
return O;

}

¢ numl =3 ALY Jaal 28 aasciial) o (el il el (e 2 A
.num2=7

ﬁ Enter two integers , and T 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

O LA e Ll f Al A (e if 3 jlall Calls
sac (e gl anl g3l e La) @iy L sl ) jEl s a5 a8
{F 5 mkn o 81 Ly e
f 5l Jee iyl (e (2-1) S

if 50 Jos 25 2-1) IS5
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O Do Tl ST (5 Sy Al i 5l 3
paa 2y Ll Gyl 581 BMUY e o aang Y IS (S o1 13
Sy Gaail XS K Al 13 AT tagaa oyl K13 llal) b s
if... else 3Lall aasius
- e

//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 38 aasiud) o) ) 8l mali sl (e 7 Al

o
R Enter the grade 90
Pass

Sle 3ae G else sl if aa il o) (1 San Lia Tial
Jif.else 3okl dee 48yl o (2-2)JSEN 3 peals () 81 Ledans
o e alaaiuly ella g il JU) (e yoeill (5 a0 48, yla el
Loy yial) Jalally
cout«(grade>= 50 ? "'pass'’ :''fail'") «< end|;
e Jary M CH+ (2 2 sl Jalall oo Ja g yiall Jalall
Ot g aleind Aadle (e e llyy a8 A5
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Lagliadi (liad a3 calgdin¥l Aadle & « LAY s L Y
53 5 gall Aal) aleSly jnil) ity Gima JUEAY) paad QIS 1Y) lidais
) Al ALl i) iy Uk LAY e LS 13) 5 i) J8
23 (Absolute value) 4-alhall Al Crway S JU
13 axall s se (g sl s iaall e J81 aaall LS13) aaall Calls (5 s
hall e ST aaadl S
Abs_value =(n<0) ? -n:n;
AV AL dn 50 0ediin 81 n sl

if..else s i b 2-2) S

oV el L
if (gender==1)
cout<<women <<endl;

else
cout <<man<<endl;
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—Alalua)l if L else @l jlall
¢ garll Ly pania if L else &l )bl aa g Sy

//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'<< endl;
else

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

}

Cif aadl B Ll else awadl & AAlial) &l jlall gt

lgazy (pamia if L e|SeQU\—,\ﬂ\t@um3\JS_&A&;ASQTOSH

infant  AalSll (i e o A0 ol (e i el Sliad | )
22 Gy ol 8 pad il e oS Ladie

if (age >2)

if (age<18)

cout «<"\n child";

else
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cout <«<"\n infant";

seall QS LS infant  AWlS jedain ¢ dhasy I la (Sl

sl if sole L8l aibelse e 3l OY 3518 (s b Sl S

if sobal albelse e 2 3 LS A Lo gald glse ¢ a Ll

o 8L Login 33 s sall i 5 loall yams Lide 3 pdlie 4l 290 50 e
. b pala

if (age >2)

{

if (age<18)

cout «"\n child";

} else

cout <«"\n infant";

27



switch 223

- AU ladl KGN Crr A switch Adas AL
Switch (Variable name)
{
case constantl : statementl; break;
case constant2 : statement2; break;

case constant n : statement n; break;
default : last statement;
}
sl Leals switch Aulad) AN (e switch 8 led) allss
switch 5 all pasi ¢ 3 als (ul 581 G Leamn &3 (g (e
el QD sl (88 g dabise aludl o aliyall 4n 35 puiall
Leali slasl (85 2 g sl) (1 Ta2e switch 3okl aun oy
Otk 2 i 5 case dpba) A (e g sl oda calli | lidass
DSl Sl A sbuse switch Boleall e dad 5SS Ladic
3355 paasl) ld B ) jlaall ) i) JEi case psms 2]
dad Bt o 1] 5 cswitch 3ol 48y 2681 aie ) break 3l
) Y sl ) Al & ag (sl g switch Blaall e
. default
(vowels Alall oy ya dne lad mds p A US4 680
pody, iilaall da o) (e JA2e gai A (a, e, i, U, 0) 2 letters)
) 1 A8l 2% q Capall LS 13 Jaaall Gy all (aad gl sl
At g Janall Gayall LS 13 Ll | 0 aie sayead a3 53 5 acounter
ol GShal 3 o 50 u - Al 13Sa 5 ecounter (A 1 48Lx)
11 Rl o sy (53 5 i) Y asl) 2 2 e Gy JA
.OtherlLettersCounter

Switch skl Jae 48y jla mua ¢y 2 8 (2-3) JSA
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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 o:

++ocounter;

break;

case u:

++ucounter;

break;

default:

++ otherletterscounter;

>

cout<<endl;

cout<<endl;

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;
}
5 ESCRN VS S [ PN [ B N B R S |
"youareverypunctional”
acounter: 2
ecounter: 2
icounter: 1
ocounter: 2
ucounter: 2
OtherLettersCounter: 11
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o a

1 AUl aladl JSEI G 5 jladl 221

if (Condition)
statement;

:Sull K& Statement 235 e (e ST (e ¢ oS i aa S 1)
{ Statement 1;

Statement 2;

Statement n}
13) &l e sae o 3 e MaEl Cor dad 8 i 5 lall Jaaid o
s Ll 53 Ll s
r Sl bl (Sl if | else sledl 2al o
if(Condition) Statement 1;
else
Statement 2;
bl Al Japas Wild 3 e (10 ST e O sShielse 5 if pa OIS 1)
; {}sals Ol 58l
O Gl e 3ae o) 3 e AwW if | else '6‘)\_.1,J\ Jaziid o
s 5l AT 8 e g ¢ Lamaa if 8Ll b o301 Ja
I K a1 13 e
cif.else sl o i aly 2 by 2l) L) @
P Al el B switch 5L @
switch (Variable name)
{
case constant 1: statement 1;
break;

case constant n: statement n;
break:;

default: last statement;

}
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IR

1 AN 525 Cov B Le sl /1

> 5 cin Jleainls x msaa paie dad JA)

>> scin Jeaiulh y msia paie dad JA)

1 dic power gmaaa e dad Al

odall Aaill ami 5 power pdiall & x piall e e
.power
Aoy osddldadaly) g
X gsbd sl e Jily el dad cwilS 1)) L sl g
power sl deddclil g

o 0O 0 0O O

Gadil sl clajda ALy = 11 5 x = 9 of g2l 8L /2
sl )
if (x<10)
if (y>10)
cout <« "* X * * X endl;
else
cout « “H # # # #" « endl;
cout«<"$$$$ $"<«endl;
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aJ

o R N[
18l ol ads Al
Decrement _zildiy Increment gl Lo s Sl o o Sazie @
. Logical operators ikl fo sl
e ks i SI for s do s while ) S sl Jlrcal o Koz ¢
ROV
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f e e ST Bale] (S8 Ll el Ll 5o Jlarzaly
X=X+2

e
X+=2
sl ) ey o 835 5l andl) 4= ledl ) le s

=gl Jalsall e IS0 gl s s Loyl e 55 )

_

a+= b a=a+ b
_

a-=b a=a-b
e

a*=b a=a*b
e

a/=b a=a/ b
e

a%=b a=a% b

//Program 3-1:

#include<iostream.h>

main ()

{

int n;

cin > n;

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

cout« " n after multiplying by 2 =" <« a*= 2 «end|;

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

}
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N =10 Wssl 13 b 1 o 7

ot
LNFT
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

ALy Ll ) Jal o 3.2

s oV dads 1 2 b ol Dol 1) a0 3 s Ll Sl
Cjb (—) uaih.ﬂ\ J,aLc« (jfzi cK.o..@.l\ oda O\.:Lé;g o u_\.l»\.c M C++ OT 3@.-).,0
—rdlenna ¥V 23 b e YV I Cadl 1 () ) Jele Giian g i) e 1
++Qq

a++

a=a+l ;= e i 615 s S Sy o @ U 1 BLo| slias
0=0-1 SIS 525 0= 5 --@ ) Jo @ aed 0 1 olE) (S g 43 L
o o5 eb At A @ on G5 lla O La o] 4l £
a L@JWQN\WCM++QJW\4&JMQ&I ot LeglS

Q-5 == e Ll s sy Lol LS 2L
//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;

36



cout << ¢ <« endl;
return O;
//Continued

}
IGAU}J\JC}\

(&)

(@)}

doiladd) ol ol 3.3

0 s ¢ adldl ol sall Alanl g Ut s ol e ) S
—iobsl J gt 3 o 50 LS Not,0r, And 2 CH+ (3 ilas Joloe

Jle olas g“sﬁ.Wa.d.\ Joladt
x>0 &&x<10 (5 (and) &&
::||x:: (}i)(or‘) Il

1
Ix (¥ (not ) !

S e 013 1 e OIS 13 e s AN e 055,
o el Al O 13 dems B L) OF Jolall (655 Loty e K& Ll
) o X o) 1k 1 il 50 oy (1) NOT ol s LagllS”
o X 5713 Uty Tt X el OIS
—:(Operator Precedence) ol s! & 4 of

b Sl des 8 4l bl (3 denedlly ol Sllas Lis o
S 1 e 3. 2

10*10+2*3

37




Ll 4] 638 W Ol o md o bade s 273 o o2 ¢ 10710 © 2 o2
100+6=106.
.+yw@%Qﬁ&J%Mu*Jamﬁc&upqﬁmQ@&%uﬁ
Jlomi ot ae Ll e 8T LS 2l 2ol ) el (3 Gogen ol sl 51 0 4
Y e Gt & el gl Sl 5 o U ) cadesll Gt el ge

Y )
NP Lol sl 1551 o
e iislae o ,/ , *
Laa~ - , +
e | 1= == >= <= > <
iilats L] &&
a2 e =
B S WSl ol

(LOOPS) <l

ol S pasans ) (ol S Il sas C++ g

L Gt Sl ST amis @ild1 ) S6 o) 0 sie Lo ) o5 Lo 58 ol 1)

Lk O 15 Lo Vs iy (false) Lex o (True) oo sl b s O 13
s B o el sl 5 e ) S

=G+ (3 Sl e g 1T 3 Ss

Rhile Lg 3.4.2

Sl by e OF U i) e e Jeb ) S5 while 2dld s

while (n<100)
n=n*2
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— ST A mas 0T N ) Gdslan & aEld) ode ez

o kel e ek while il 20 e il 0,8 L Lis e 100

s o il OSSN} el T 1)y a2l e 055y 3
—:while b s 15 b o (3-1) JKad) s

while a1 e s b - 3-1, K

cLﬂ}\WWJ}JWY\MUM&QTMQLQ}d\J&U
N l) ke s 2L s e Uas b 201 O 13 1 81 o 1k 0 ) aley
100 e Bl i s sigd et Ll JUl
s Jle

//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;
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counter = counter + 1;

}

cout<<endl;

average = total /10;

//Continued

cout <« " Class average is: " << average <<endl;
return O;

ol
R Enter grade: 75 65 50 89 71
Class average is : 74

4 86 79 81 90

gy aald) 3 el e L

while(c<5) {
product *=c;
++C:
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do ials-!

L4Vl wwhile it (do..while... s Wi do aild1 Les
el e Lt Ll gy aaldd oo S Ans L) nd s
U e samty 8 e el
.do aald Jos 285 O (2—5)J§;J\

do i+ Jus &gy b — (3-2) IS

{ 50 8l o 2l o Lk dO 2 LY 2L do aald T
b i 2ol ¢ 8l oy Ll e ¢ While 2l Y1 2 £}
-l

10 T e st sl o gi L1 s )

//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;

N

g A ades 2V 03, S op e Bles el coutee Y o

12345678910
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for s

@ N aad) ) S ol s sae while s do ) O Y e
Ly 2 5ake 1,58 a3 Juds o sie 0,5 For aaldd
.10 411 .~ counter sl o8 dstls psi LU U

//Program 3-5:

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

main( )

{

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

return O;

}

A o g A

O OoONONOl D WN =

—
(@)
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ailze ol B e for 2l 2 b ol il 33 s 52f

grie s g e BN CLEl (3 B uladl ods Lea L ab siie 3ol Lhais
sl JUEl 3 counter ) sy ¢ aald
—i P pladl ada

- int counter = 1; ssle ) ji i ags U1 cdgad) pom

aald ST g 013 Lo s A e ded B3le amdy ) Qe

.counter <= 10; e o =15

. counter++ aaldl e aad (o) ol 83l Balse p s (sl () ) g

HES USSR+ BRI RPET B e T (E Y|

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

main ()

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

{

aald oMu,be;‘M

12345678910

L ek B gaae o) 85l L Ky
P ells sy LU el A
//Program 3-7:
#include<iostream.h>
main ()

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

{

10 20 30 40 50 60 70 80 90 100

= dW el 3 LS LV Aol (3 L B Jlemza) - Ss

//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 ) e LS L o ladl a1 sl for aaldi 3 o Ss Laf
o il Lo sl
For sl Les 248 o (2-6) IS
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for i1 Jos & b — (3-3) JS
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s taall ool 3.4.6

— QW b S als i) for ) s

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:++))
cout <« i*j«<' ' «endl;

}

return O;

}

B 312y T e G IS ol o 4 S5 1) 22 OF L a3
(e

N =
o~ N
O oW
- 00 B
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N3Gy T il (3 bl il (3

Oy (Sl 3.4.7

Jomy oSomill e BV 2y (3 T Y] A [k B3le DALMY o
skl w, U eda 01 35 continues break ov Ll ¢ Ll
—: break ;.41

ROPRTIRTEHES R oA~ break ;LU =5
: break s Ll fes 348 W e AW JE

//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.jni++))

{

if (n%j==0)

{

isprime =0;

break;

}

}

}
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dsfsaen 08 13 1 e isprime el 2ed Jag zoli 1 s

dds o Gl Ly o3 52 LW 301 SIS S 4 15) Oused 2% prime
2681 S e w05 Y 6T U1 300 0157 13) Lo 8 ak (e dmy o300 e
0550 Y 6 3 033 e el ads T e Bl N 30 3 150 n-1 )Y e
JUSY 15 Y s (S ol ods T e el N 300 3 13 SO U
dad bz Of e IS0 N e 0 50 030 b ag Ul 2l
A e 1) %25 0 we isprime el

—:break s Ll Jos a3 b e (3-4) Sl

break 3L s ik b — 3-4) |Su

—: continue !
Al el ) L continue &,
—:continue &,Lal fos iS o p QU1 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");

}

el &T Lo O pasnll (o873 1 b g0 8 a1 0 e aand)

o gandia g wnlB JUea] el 1 e g A el ) ddidl 5 e

If (divisor == 0)

{
cout << “divisor can't be zero\n";
continue;
}
NG sl ety OF 1) a8l Bas eney
while(ch ! ='n");

.continue s L)\ Les aa b o (3-5) 2l
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continue

Lalall dal=l 85 gall

continue & .l Jos i3 b (3-5) S
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: garldl

Kz T T g gledl el Jelge s Bilse G S @
To= 4 /=
AELy Bl Obsk ey = LaBldly 4 i ke CH+ by @
1 e b e
(W el e for ik dxb e
for( expressionl; expression2; expression3)
statement

J:-Q Eo
A e dad 44k oAl Lgad) a0 eXpressionl
OLS 13 s susty a8l e 4ad ey ) LYl a5 @Xpression2
NIRTIE S HER RS s
AL e ded o] o B3l a sk ) W s i eXpression3
W el K while aaldk i=b o e
while( condition)
statement
W S do sl dxb e
do
statement
while( condition)
r—“”)\ﬁﬁ.wj‘W\Wwij?}‘wMu”‘ﬁdow‘ ¢
Y e sas1y 5 0 do aald
o3y ol @ ad e o sl break &l fascs
Aald) gl 1) e continue 5 Ll s
Lo pite el by Gile o )t sie o LS SWITCh 5Ll fowis
and oo s Ly || K& ay a8 o ples 2l ailail) Lol gall Loz
M Jenot s or

* & o o
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Azl

a5k Gt ool p LT AiLd) 8o 1 e 081 J1jd! 8 1Ll ozl /1
while @il- alasel y U X piedl 28 5
g Gl 2l /2
cin <« value;
-4 while -1 & L 2 b /3
while (z>= 0)
sum += z;

b.sd..e al (..3)5 BN O 13 b sug ¢ il A ;»M&uﬁ <=S1/4
.((o/o) J.OL-J\ e.b’c..a\ :@.«U)
W bl ol 2 2L /5
#include <iostream.h>
main ()

{

inty, x = 1, total =0;
while (x<= 10) {

Y = X+X;

cout «y «< endl;
total +=y;

++X;

}

cout <«< " total is: " <« total << endl;
return O;

}
Q}Q‘SJJ-’J,,"W)M Sl UJJ.'.M/6

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

QW s B @ L o [7
for ( x = 100, x >= 1, x++)
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cout <« x <« endl;

1 4119 oo g 1 stae¥t dethay p sy Q11 5 3301
for (x=19; x>= 1, x+=2)
cout << x << endl;
:éw‘&»uﬂ\y&}d\}au/S

#include <iostream.h>
main ()
{
int x \y.
cout «< "Enter two integers in the range 1-20";
cin > x> vy;
for(intI=1T<=y; I++) {
for (int j=1 j<=x; j++)
cout ««" "
cout «< endl;

}

return O;

}
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Dok o)) ods ey
. (Functions) Jiss e s o el 1) G2l a0 (Sozie @
o5 Sy math.h Gl 3 @ 2y 55U 2ol 3 sl (LT Je O e @
Aol oLl
LG+ 3 ) AlST 44 ST e O e @
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el 4.1

Sl beall i 2085 J) gy Bd g Reses 250 C Al o Gt 2l 25
Al g o W) L) ) Y1y JbesY) oy Jedldl e beladl (il
I 1S e J1l) 0 (3 28 01 gun bl B g 2 5000 (5 =) el
Al ddes 3

sdn oo ey 4l p (3 b £k Slbes ¢lol o5 I aw@ﬁ&bﬁ
J1 sl
Programmer- defined functions

RSJ)J\‘}J\).U\ pluseiul RYPv )

e, L@jumpg&isi b et e 5 715 (3 &l 1y Leluws /1
c sl Jaally o i Lazs

Slbee 3 o paouandl Sl ol 5F el 55713 & % ) ol ) el /2
_J\jﬂsww&mﬁmgsguﬂ\ ol gl (3, Sl

a2 ides Jged 35U Jlsl aelus /3

551 3 aadsand) ol L) e sl Jleazal 3y /4

yﬁ@\j@up\MQw\w\jJ\jgpL;;C++_5\G»uﬁ:u,u§/5
g Ao o Lol e )

iy 31 Y 9l 4eSKa
( Math Library Functions)

4.3

Slladl) s @ pdsns ) Jlsdl e ) e ol 1 1) LS

900 sutall ors 31 i) 2elby Dl & b sl gn bl St gLkl 2L
U 5 L S B

cout <« sgrt ( 900);
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A A ol sqrt S ) eleas! o 5 )bal) ol duds e
ooy argument D) dee s e i Gy ) ey L(900) Cee s Gy sl
double ¢ s o 2arw s SQrt DI db ¢ 30 saall aslla; o oi5 2L 5 LAG
bl Jgll e e M Glany ¢ ) e e B Bl 0S5
math.h U ez 2 G add ol ol (3 2eal ) J1 sl Jlomzal s
Jladleda Lo (st sy
sl ) Vgl e asdy L) gud

Function Description Example

sqri(x) X — A k1| sqrt (9.0) is 3

exp(x) exp(1.0) is 2.718282 e

fabs(x) x S aalll ad | if x>0 fabs(x) = x
=0 fabs(x)=0

<0 fabs(x) = -x

ceil(x) X o 551 o 320 20 X 0,5 | ceil(9.2) is 10.0
ceil(-9.8)is 9.0

floor(x) | X ox ol w505 Y X 0,5 | floor(9.2) is 9
floor(-9.8) is -10.0
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puseed ! Aol ¢ 4 Al JI gl

Programmer-defined Functions

¢ adls 15 imodules ol y ) mob ) s o o pll S8 U1
e ol pane 0SS A (3 8 el ol paal) OF A2 15 (AL 20308 B0 5 i als
A oty Lo 3y ae 0S5 ol ) OF Wiy 5 (Local)
L] — 'y (Parameters) Lslu i x 2ty ezt Ji gl s
A2 ol e
Bhasll 0l oy VI U] al oo U} s el 32e cllin
:s*s (Functionalizing a program)
Lled ol u_ﬂ& 3 bl el e ol 5,515 3 B ) Jlpl) dslus /1
sl Jaally o oad L3 ety
Ol hes DL e pusell L@,ﬁi@s\ o el 5 S5 (3 5 ) elus /2
sl Gl Lasd Klts Sos Al o el ol e 3 ) Sl
a2 ddes g 3 55aU) sl aelis /3
351 3 asdsndl L) e Il Sl 34 [4
G,ﬁu‘-fﬁj@\j U Jat fWll ity Jigs IS0 3 G+ + il 1l /5
sl g A e L)
@3l = 2 main Bl e s g2 OV o> Lalyf, S A S
g3 il Gt sl gon ) oy (ST OV (6 Ll i aeSU J1 50

.4 Aol

Function Prototype

Il 500 ] et B L@l sleazaY oledss O pall Wy e
L8 W () o 2358 ST Lo 1 GaleY) b ¢ g Lol iy Wil 5 sus g
sdsy I el e B oall d dols e g I ey W cledial (6T ¢l
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G sV e W sl Ay WA Bl 53l Bedl ¢ g Lol Ty Wil
b gine Aol als ST A Cay
1 LW ) g e 3 Sled
int anyfunc(int);
A ) o F e s e 1 Ol ) 8 i
il sl Al ¢ 5 ) a5 D el ges it s int g e 0 S

Al

Ay Cay
Function Definition

P ) (Sl G 3 1) i A
return-value-type function-name (parameter list)

{

declarations and statements

LI
@l 05 OF e gy Wl 2l 83Lal1 203l ¢ 5 ireturn-value-type

void Lsle] ¢ 5 080 aad (6f o 5 Y W oS 135 Ot Sl g 150 e 6

Slb ) fa i Aol ane i (3 e @)y A1 ) :function-name
.(identefiers)

e 055 Of (Se s B ) 5,al ol ) aY o :parameter list
57 55 ety 8ol Ly Jas Ll s T By iy e s 22 1 (void)
Bl e iy

o2 & ade sl A1y A |22 :declarations and statements
Sl e g Sy ol wblsl e block s 22 of (S& . block ol>Y1
A G (3 Y el o T 8 e s Wl iy 0 OF (S0 Y O
N aa_w Qs“ UL &3 U1 NVERE sy declarator Cj\p_\\ e

LéUz“Mj C\)j\j ;LC’"\)
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A1l sledzn)

4.7

Function Call

bl b e 2T e e badidi condll) A1 el o
A ay S JUs) 3] D sl o5 (@I sledat s 2l ais
5 )l dadl 3 e W) Bis Ay Lgiledaa) s A ) ool ) am  F S8
A sledzal 5 o)

B:Lc‘g [ ‘,.a
Returned Values

D) el Gy OF g Lgzezad ) 3Ll U] 08 s OF W1 0K
¢ 55 V0id 2w le8 5alS Jlanil £ 153 2 Y A 38T 13y L mn 3
U ) 5L W ssls
A sledzal Lgd @ ol ekl U] Sl ¢ o L S B b o3 Sls
Al a4 L;ldyg\mf;ubrgw@ﬁw sy P s /]
return; &Ll plasenl /0 2
i ¢ e s return . expression; s,Lall s s 5 A sl 151/ 3
a2zl 1) eXpression suad!
10 411 e oY Gl e Lk square s dls pusiiey (26, ds
:iSL':,e
//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
int square(int y)
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return y*y;

LS 0S8 bl e 2 A

4 9 16 25 36 49 64 81 100

square(x) it &z, main A J=1> square D sl o
gl iy YIY Sl 28 ¢y b ) (3 X Aed e SQUAre A p 5
Sy wm o an e (SQUAre A1 cledzal O main Bl ) )
Cfor ) S adls alasaaly o e i dladl ol

int 5. int g oI e tlay w35 W e Jo sSquare( ) B Ca
int ¢ s — s square D) sl 2 OF e Jus D) ol G )
Main D 1 D0 w5 ¢ bk o5 return s . La
el

int square (int)

- (function prototype) #li . pas o £55¢ 4

CJLE,,«:}“

Parameters

A ) A cleszal o Sloall o daseld) AV 2 ol )

ouwrﬂﬂ\ﬂ\gwo\wgﬁﬂ\O%}QU@\GJ&%L@.M.é}

cout<« squar-e(a); Sl g sl JU :J\:AA.KJUJ\ a5 (3 ol
Ay 3 S Ay 2o ) @ ed) s dhmain( ) o
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S i & Gy A 0 3 ol parameters ol gzl mlleall o
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Square( )

Bl f kS mep (A1) S

B op SV saal w5 s maximum e s pusiiey W1 b
JAeens Sl

MQIN D anm 55 L S 30 ) Ball Lasla 87 slaed) £ 0
gl largest sl U] Wsle] wf ol Al (ns vy PTUPN 5 L) plascal,

//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;

}

int maximum (int x, inty, int z)
{

int max = x;

if (y > x)

max = y;

<< maximum (a, b, ¢) << endl;
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if (z> max)
max = z;
//Continued
return max;

}

17 (85 22 p6,1 3T 5 pasnd) OF (o 3L el 1 a2

Enter three integers: 22 85 17
Maximum is: 85
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2 s el 3 Sl slel S5 WIV B g0 0 W02, @
@I 3L G 3 el L 2 sVl adn 0555 O (g5 9
) S i 031 ) Bl e 0555 LS Lghalomsy 3 sl -

aslad) e 2l o5 s 3 aslall O] O Y 5 X odag )l OF
¢ void draw_dot (int,int); [ ~ ]

SV gl G ¥ e ) ST O ) B el s

LS ) e 05w 1 gLl =Y bl e
void draw_dot (int x,int y);

50l all o Bl o pas @A B3lel ¢ 5 el ST L 13 @
Ant s Al

g W1 e OOeY) OIS7 13 &l Gy o @ W1 Bale) ¢ 55 BST pis @

Ant e sl g

Void Wslel ¢ 55 e oYl F s pied g )l @

o 4.10
Functions with Empty Pararmeter Lists
op VOId 4SS ) oy 2zt ¥ o) D) oSS G 3 3
OMsy) Seed ¢ 30 LagS 5 ol Al o) Olay ) e 53

void print ( );
b w5 Y Sl s ol AT Y print Al of Jf e
tollagw y Ao Y G gl L 5 el sy ol o L1 U

//Program 4-3:
// Functions that take no arguments
#include <iostream.h>

void 1 ();
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void f2 (void);
//Continued

main( )
{

fl()

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

cout << "Function f1 takes no arguments" << end|;
}
void f2 (void)
{

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

}

Function f1 takes no arguments
Function f2 also takes no arguments

3L J1 gl

4.11

Inline Functions

RIS Tffcfuﬂ\wa)@m@\ Sl jany 1L

pe B o h b e byle g il A ey L @l plsal g sledzal dlas JI0Y
piszl) (¢ ol S A e Jlamzaely 230l A iy o5 o et o pllall Ll
JM\MMQ&@ﬁwsﬁc@y%ﬁcaisg;;y\ ) iy
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Gk o BBl A e o A cleazal | sgb OISG bl )l Gl
A Gy x5 3 TnlTiNe 2wl 1S plaszd

inline void funcl()

{

statements

}
@ 3hde Ol e pdsiind g 8 el Al SIS 13 L 3Ll A ausns
.GAU}J\
s

//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 "
<<cube(side)
<<endl;

Z@U}J\L}AC}\

[ ]
E‘n’rer the side length of your cube : 5
volume of cube is 125

DaSL Il e 2T Jle

// Program 4-5:
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#include <iostream.h>

inline int mult( int q, int b)

{

return (a*b);

}

//Continued

main( )

{

int x,vy, z

cin >> X >>y >> 2

cout << "x="<ex<<c"y="<cy<<c" z=
cout << "productl" << mult (x y) << end|;
cout << "product2" << mult (x +2,y) << endl;
return O;

}

<< z << endl;

(x =3,y =4,2=5) sl 13 ol r 2 4

x=3 y=4 z:5
productl 12
product?2 32

Ly ISy S s

Overloading Functions

s ST oS oW e eV Jlamzael o 1) K0 NI e
W) s ot s 2 W Gy Ol e STy 85 gail) W) 3 el asas y A1
sLai] o aleadl oda il ((names  mangling) sWe W« sz O a5 ddleny 253

il g £ 15T e A ) oos G2 b e Bl ol i
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e

int ¢ sl o A3 Ot Wi S square A1 e p i LU el )
—: double ¢ 4,

//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;

}

Z@Uﬂj\wc}\

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

int ¢ 5 e slaeY 2all) 2 i Lt abs o s o o5k U, oV e
long ; double «

//Program 4.7

#include <iostream.h>

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

double abs(double d);

long abs(long |);
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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 <0 ? -i :i ;

}

double abs (double d)

{

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

}

long abs(long |)

{

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

}

using integer abs( )
10

using double abs( )
11.0

using long abs( )

oL
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) Y Oldaw 4 13
Default Arguments )

Wy ¢ W slednal die ST gl dany Jald ) BN Ollae )
. Sbj.iél\ QW}\M%U@“\J‘@MJJJ& 3..\.2_5\3 %ﬂj.ﬁﬁj

-l

//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

1o 3 Ol y O boX_volume D1l iy DIl s s Jlanzal £
iy ST oy Sl sda 2ad 3Ll e b o) dedll saf
o ks bOX_volume @i main & ol oo
1ol B o) plisenl box_volume ol @ 1 oo 5 05t :QJT
ol oS 1 i i) Al s e S
length = dWeis & ¢ mall g 10 D1 23 10 oy 50y oy LU
10
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|
v
Box volume(int length=1, int width=1,int height=1);

Box volume(10,1,1)
A

A

cout << box volume(10);

!

i) @Y Sl I\ 5 5 LhS m2 0 (4-2)

dap s Slla 38 13l 2l 8 lars 5 b jlas] S8 ol sl 2y L& (3 85 g U Ol Sl Lais
ipsle Slaw g Y oy (3 R B Aa g oy LS Y5 8,0 Y1 0S5 OF (g Bl 31 2 g U o 30

LT LS Y ey

int box_volume(int length, int width=1,int height);
Y e I o Bl BN da I OV

e AL el s e iy g el

oo et 058 A slostanl 5y gl 2 (3 e it Lol T 00
PV a3 I L T o ade el )

int x=1;

int y=2;

—:( pass-by-value)iwil . /i
Fogted Lot W D 2 s5 e 6 5
void swap (int q, int b)

{
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int temp =a;
a=b.
b=temp.

}

PV W) sl Lsazad 13 ST 0D 5 @ e e W) oda 54
swap( x,y);

e 8 o A Bslae¥) Sl 1 OV M3y s Ly 5 X e OF i
5y bl ) e U s 3D 5 @ s LIS 5o ke A1 1y Bl
LAl ey s ) gm5 Ladis ade g ) ol il alls e fows ¢ (1,2) 25 &)
5 4 W szl 3y y X ol SITAD 52 d1a psn ol
:(pass-by-refrence)sr Ay » sl /o

koWl ) J J o ) e swap( ) S S5 3k b g e sl
A A R Yy Bt e sl e Y Lne Ll Y X
SRRV v PR URURE T VIS RCHH W U C G e W
o Al Blaw s o 29 SWAP AN &S 548 o (4-3) Jul

//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 femp =a;

a=b;

b=temp;

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

}

FUA g A0Sy LAl y s 2 X aed s A ede L5 sy
Nety

Original value of ais 1
Swapped value of a is 2

sda 0 0F Gl dly say Gy mdly el 3 iNE L & O34
Y y&lcz-fg-bb;X&l@f@ﬂ%}\dfgfc@}bC)Ua:.wjj\ £ )
A sleannl & & Loxzey

Aol pedly oo My el o A (43 S

D

el oy g Al ) 3B b o s (

=)
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iy
Cledinl b e sl deis v
sl I s ¢ il 5 Lala (PR ) LSS 0SS A sledaa) @
—om W e Lol 35l @
return-value-type function-name( parameters-list)

{

declarations and statements

Ce

Y AV 38715 D s sl S ¢ 5 s Type-value-return
Void 0 S aad uw

- ) s Aol anand (3 a5 D1 ol i function name

&) lar ) 185 Ahols Lhais ol il 0 25Y » parameters_list
RURUIS RV PERR

o 2 el S (function prototype) Uil m a5 5f 2544 ¢
el 55 sl I sledial ¢ 13) Lo 3 pue

A a5 38,5 W ol el OB all ey @

S WSS 05S5 0f g ST oW B VI s Jlenzad (S @
(function i IS e oV L s o s Jies

.overloading)

3 ST iy Jald te adey ol Bl llawy o CHt meos @
35524l o sl A o3 B s i 35 A Lozl
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ey

impuo slusi & d=b gl y smallest 414 (prototype) ¢ e ST /1
int ¢ sl pled argyb OS2 5y X

.Me\éﬁ&b’\jwwﬁszﬂ\@jmﬂ f.qﬁuff/z

A U Ly o8 01 O 150 b sud B Uy ST /3
1 (‘AJJUM&SL;YEM‘MY&S'U‘}“&)%@})‘ @.{5

A A @ 3 o /4

void product () {
int a, b, ¢, result;
cout <« " Enter three integers: *;
cin >> a» b »c;
result = a*b*c;
cout <«< "Result is : " <« result;
return result;

—:&sY A G a1 w /5
void f(float a); {

cout << a <« endl;

}

e s ¥y lawy ¢l d5G Y 3y instructions sw U1 \é‘-,-w <51 /6

o &

1) Nead L sKno 3udall 8;513.\»...&\&7»&&&.33\.0 Uy ST /7
4321 30l D1 ar 5 1234 suad) pusend) 55
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Arrays & Pointers < &gy obsiall

9

tad o) ol Ayl
. (Arrays) cbisli iy Je e ¢
Cisiall olie e wie of Ul Jsosdly dgs o8 DY) o (Ko @
Sl Badaze b siall e O am
. (Pointers) <5 i Jluwzal 1o oSz
Sl S shae Sl e Sz

* & o
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bl e (S ey 3902 sae W UL B ¢ 1T e g 6 8 Bl
Mle 51 INT fomms Lot 0555 0F S8 Sead FyPe ¢ 3l ki or Lpmear 0555 5
Cgiall b @ ol e o med S Y S, float

dr—e s Sey it ¢ sl o s 13 e 562 € Bsian o QU S8

L)a\_;ay_@\\dj_@d\cajﬁv_af LF}MMM\M\;JJFL&“ ol oo J
S P

@ sVl gh . index el pogh Biall 3 el 5 e
ey C[1] gy C[0] — € saall 3 V) el ) jlty 10k O 5o 850l
- CLi-1] e Csiall 3 i sl foskt Losas s C[6]
) Land ) B el b phial) dad 2

C[0] -45
C[1] 6
Cc[2] 0
C[3] 72
C[4] 1543
C[5] -89
Cl6] 0
Cl7] 62
C[8] -3
CI9] 1
C[10] 6453
C[11] 78
C[12] 15

) 05 of 5 SUDCPIPT Jzisss 3oy sl o gh o Ul

b=6, a=5 cSiS" 13 s . iNTEger «ms 055 s s o integer
16,

Cla+b]+=2
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CCasaall 3 C[11] ie ) e 1) 2 BLoL s @
6 1 ey 45 il Cosiall 30 il Lot @
ks Sa € owshall 3 LY ol B3 ¢ gest 2ol
cout«<C[OJ+C[1]+C[2 k<endI;
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Arrays U siall 5.2

—: b gl (e Oy
e p e A ad el e i WSS e ol il 2
oy bsaall bad S e W G e O oall) e o Lasdey B 5iuall
pdsi ol C iy ae 3N ¢ ) o e 12 1 iz Ol O juall 2
0%y
int C[12],
1AV a3y DY) s pltsizaly b piazs sud 8 SN apad S
int b[100], x[20], )
o5 W S ¢ 2T bl ¢ gl p Slgian e ONY Se L
(5SS char ¢ s e s ole 3 sias
char ch[20];
T gduall pliseisl o8 Jze
yiall ole ielby O e N Bsiall jole dged fOr ail> W) mal ) piseey

//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
n[i] = O;
cout <«< "Element” <« setw(13) << " value" «< endl|;
for (i=0 ; i< 10; i++) // print array
cout << setw(7) «<i«setw(13) «n[ik<endl;
return O;

}
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Element Value
0)
0)
0)
0)
0)
0)
0)
0)
0)
9 0

S Lzl Y ell3 s omanip.h Gl greas ¢ ild) a1 G

el o ol aedll OF (1) 13 e i) 250 Lo o 15 SETW(13)
(s Lzelb e f ) a8l 13 e e 0 S

Lels (=) 31 sbd) 2dny 25 il e Ve 5 Wik 25l obie Jgd S

b Zy ool sy ol p Jead) an g adis Bsanl) olie wgk O sllall Al e dsY

infeger ¢ sl o jolie dgan psi W bl {0} 5ol Y1 Gl ol
il ods 2ol y (3 sinall e OVl dis 8302 15 (g s

//Program 5-2:

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

#include <iomanip.h>

main( )

{

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

}

a3 83 pr ) gl o Due ae (381 5 Y sz g S F13) S 13

3421 8 giall oo e ST A (8 83 g gl gl o8 58T 13
dogh LS BIA Glial oliall 2y O ekl S BT 3187 13) 5 o2 al) o i
—: YT O] ST s aled e L ST il e OIS Lags 3 50ae Suslie
int anyarray[10]={0};
0 MW\rﬂw}uwgu\Ow\mJﬂ\M\ww
b dadsud S

cint g e e 3 e 12 et o sk QW1 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

15yl (3 Wl L

const int arraysize = 12;
@ Al S 0l Jlonzal o5 . CONST & s> 2alST Llonz

,\_;;a_;jh‘,ﬂ;xmw%&%@uﬁngwﬁza&gvgmﬁxﬂ\@&:
(12 sl sigh ¢ L) mali ) 3 ) 4 o0
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Strings J«3lJ! 5.3

OV gy 2T bl ¢ 5 ol p Slghan Lo (S8 aT LS5 LS
char ¢ s o b sian 3 Gy Al

bl el e e sl Char ¢ ) e 85l g oo
(string literal)

char stringl[ J="first";

Js—b e by O pall dhuly sad o La STringl @ siall s
SFirst! el o

s ol i e 52 "First! Al of S5 of Ls AT
oLzt oy null character s O 41 oy bl 414 1) ety s G
Byi ol 0L 5 ade y k) OB 411 oSl S gx5s T\OT g A il plasnal,
ol i Je ¢ 22 stringl

5 S 0555 OF g s ) 5 g b AJW1 3B geall O Ladls S of g
sl OB 1 ) BLe) Al OBy o e S

0 ol Lo 3 otY plassaaely st bl et Ll s
-0y
char stringl[ 1="first";
char stringl[ 1=('f','i",)’r','s",'t',"\0"}
STl dsod Ko ade ¢ G ol 0 5hme 2 31 3 Al OF Ley
N 2h bl oy el oty sl A L) Gy e O
JUssl Lial Se ez Oyl e kol gt Ko Ly STPiNG1[0]=" '
S MY Sad 355 €N Jlanzal el i J g b e ol
char string2[20];
3Ly ald) A 1 BLo] B> 19 s e O ol 85 i 1 iy
cin>»string2;
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Wi all 3 uFy il dll i 5 b e dall Al o s 08
.string2
ey <<y cout pusanl O~V B siae 3 Gl ALl 2o S
—:5 L) plaszaly STRING2 % siall aslb Sk
cout «< string2 <« endl;

2 g g @) B sheal) ql S5 L oy fMdl ae Cin Jlomsal s
B i ol Aol 3 guo pl) 4 prs S0 Ld Lgom 73 055 Al ) O >
G At g G U8 S 05 OF G ) o 5 gl a3 ez ()
B ag U cin O e S0 0 Gy il i 5y b o s Ll
e ol B phall @ Aol Aol o 7 p gl g J ) Bl B o8 A sy

gl

Akl Oy, > dellay o5 o Wil ot 2R Y CiN e cOUT
RTIIEAV SNPPS KT RS IR (WO
DS 2 Jlanzl oy Jodee ol e O T 8 5has dgoy 25k U el )
gslby Bsaall ol 1) J el 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: "
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<« endl;
for (int i= O; stringl[i]; = "\O'; i++)
cout <« stringl[ik< " "
cout «< endl;
//Continued
return O;

}

Hello there al.l.i jssf 1 pusands of o) L

Enter a string: Hello there

stringl is : Hello

string2 is : string Literal

stringl with spaces between charactersis:H e | | o

stringl alldi Gy~ (1) Jsod for ) SO aal o
ALl U sz custringl[i] 1= \o'; )

Sl s 25

3 Vgl sdia (6 Jlemzal U1 13) ¢ oDl s Lowd Vs 5us d 5
PN sda e STRING R Ay A il ez 258 0T £ el
—:strlen( )/1

QU bl W a5, ) Al Jsb strlen( ) 9 s

- els cﬁpﬁ

//Program 5-5:

// using strlen
#include<iostream.h>
#include<string.h>
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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|
<« "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

J= strlen A s i Jshall 3 0 g 6 O\ 2 40 07 La>Y
51 3 U ety ST 3 5 g e o o 12

—:strcpy( ) /2

& A Al ] alde o STPCPY B fonis

//Program 5-6:

// using strcpy
#include<iostream.h>
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#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;

}

Happy ey a—ddi s strepy(y, X) s dois an
Ao 75 ol ALl e STRCPY W1 0T Le kY Birthday to you
oV e IS5, ol ALl U asl

b or 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

oSl oy 01 S8 ) ¢ oSl B sTrcat( ) D g
Al i s 0,5 computer sl Ll Science akdu Lat i3] S

-:computer science

//Program 5-7.

// using strcat
#include<iostream.h>
#include<string.h>
int main ()
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{

char s1[20]="computer” ;

char s2[ J="science" ;

cout<<"sl= " «sl << end| « "s2= " «« 52 «endl;
cout<« "strcat(sl, s2) = " « strcat (s1, s2) « endl;
//Continued

return O;

}

s1l= computer
s2 = science
strcat(sl, s2)= computerscience

—:strcmp( ) /4

8ol Alkedl e Lol B o7 L) 8ol Al 0y STremp W)
ol LoV ALl 13 Al Bad g Caiillane WIS I3[ O o 5y A5G e S )
S Al e ST L) Allldl ST 13 i ge el g A ALl e
rl3 o LU el )

//Program 5-8:

// using strcmp

#include<iostream.h>

#include<string.h>

int main ( )

{

char *sl =" Happy New Year"”;

char *s2 =" Happy New Year";

char *s3 =" Happy Holidays";

cout <« "sl= " <« sl« endl« "s2= " ««s2«end|
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<« "83= " << s3¢«< endl«< endl< “strcmp(sl, s2)= "
<« strcmp(sl, s2) <«endl<« “strcmp(sl, s3)="
<« stremp(sl, s3) «<endl< “stremp(s3, s1)="
<« strcmp(s3, s1) «<endl«< endl;
return O;

}

sl= Happy New Year
s2= Happy New Year
s3 = Happy Holidays

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

Passing Arrays to Functions

int hourly Temperatures[24];

B pheall oo STy ol y Al il 87 8 phian 2SS
~:a95” hourly Temperature i ias s oMey! £ 13) S

— I Lozl 5 Le

modify_Array(Int hourlyTemperatures,24);

i Lil w8 L gam>y hourlyTemperature il ¢
o g U e S L Bghae e o Lsts S5 modify Array
Absanall jole ST adles Al pun o> 350000

Sl dsuaze S gdoall

5.6

Multidimensional Arrays
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eVl s sl y O3 paall e Y1 e
el g Cpho B e iF A Bphae e LW IS

Column O Columnl Column2 Column 3
Row O A[O][O] A[O][1] A[O][2] A[O](3]
Row 1 A[1][0] A[1][1] A[1][2] A[1][3]
Row 2 A[2][0] A[2][1] Al2][2] Al2][3]

—iie Af[J] s e A Bsiall 3 e T (2
Bsiall ool t A
el ad) g g Gaall 3 0
il ad] gz s saall 3,1
550 5 b I el 0 St D81 Gl (3 85 m S0 slidl S 0 Lo
3 B ol el 0S5 il I s peall (385 S ol
HSa s gar Y 5 e X e 55 A Bshas o OO 00
int a[x][y];

FaVIT el5 y Lge OVl e sle Yl Bauadl) B shnll 2ad ugd S

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 jhall o  bosde G Y o i Ladogd @ 13) sla¥l 53daze 3 pial) (3 s Ll
Dol olial Bk S O aall 0
e OOl i slaYl Badaze S phvas dogf 2hS o LU el

//Program 5-9:

// initializing multidimensional arrays
#include<iostream.h>

void printarray(int [ ][3]);
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int main( )
//continued

{

int array1[2] [3]1={ (1, 2, 3}, {4, b, 6}},

array2[2][3]1={1, 2, 3, 4, B},
array3[2]1[3]={ {1, 2},{4} };

cout <« "values in arrayl by row are :

printArray(arrayl);
//Continued

cout <« "values in array2 by row are :

printArray(array?2);

cout <« "“values in array3 by row are :

printArray(array3);
return O;
}
void printArray(int a[ ][3])
{
for (int i=0; i<1; i++) {
for (int j=0; j<2; j++)
cout << afi][j]«""
cout <« endl;
}
}

" <« endl;

" <« endl;

' << endl;

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:
1 20
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Pointers <1, 3l 5.7

SVloari Y AT 5 S G gl OlpaS” G+ #3803 L85l aasny
i elasY a8 Jlantal v o 351 Saluddl Janasdl ga ol L3 5ol 2ol
Seod U @ sl 13 e gl e O 2.5 S I 3 ULl s UL
2 o4l
int *countptr;
J—3 5, S Xy int ¢ e e Q) ad countptr ise s s
X B Y 3 S 0 g 250 e ke ST (U 5 a5l
: QWY\M
float *xptr, *yptr:
float & s\ o ol 250 Bn yptr 5 XPIP o0 S8 OV i
AT bl gy Y i ol g pases of Ky
L Oy S s e i IS X 5o OF Lage ol e OB wie Lot ST
s 3 INt *xptr, yptr;
t VST ol gl eda e las OF £
int *xptr, *yptr;
O gie iad s ol MU 5T 0 2 e e OV e ol a5kl s S«
0o asll agd . e Y e YUl of O 5 Loz s gl 5 500
O aed e sl agd Loy C+ + 3 SOy null aes sagd 31
— ol g el e
—& Olpalt Jols /1
S Ol gl 3 2k femty (3T ole sy Ol il bole oy & Lela)
YY) Wharzol 13] Szad [alelas O gis o] e e alig
int y=5;
int *yptr;
yptr =&y, &L
LY = ke YPIP O Qs YPIr Lo sy sl O s s o 55
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X ot /2
ol ey ¢ abelns Lkt o gl oo po g o3lol e Linf X

cout <« * yptr <« endl ;
o RN PEVAPFENR WcE ERAE I
OF dwy oy il 0o 2 g 314,701 2 2ol »4&5 cOUT<ypTr; 13 L)l
LYPEP Ly ) e
e e (O-TH ISl

314,700

314,701

314,702

314,703

5 st *yptr

*yptr oo g A o p O-1)

e 6B FYPTP ) (3 Jeam WS il ol Ly Jo F eld) Jlessal o Letie
.indirection =\l L

UMW lemnl is olimn oo il amo d &) g0 JolaS allasin) dis * Jalall

Wi L ad) jladt pad) ded amg gl gl dyl ) Jole o B0 31 St paadl e |45
Al s axd OV @ deandl ¥
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Int *yptr . (oo
*yptr=5; (& s
X by & ) szl s el )

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

main ()
{
inta; //ais 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|
<« "The value of aptr is " <« aptr< endl« end|;

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

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

return O;

}
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The address of a is oxfff4
The value of aptr is 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 o 4 3
Y Sesd sl g g b pr 055 O g L3R 3 s 1 gl ke
O eSe ol sl e g s lia SO cint Joge Q) float pace 0 se s LS
—1 VS o o VOId ] 8 50 ondy SULII o 5 6T ) s
void * ptr; /
S A S gl e Y a8 Bobr SV Lemzul OB e g NI
ROTHI P v e

oo Ul a5l o Of (2 void () ol e Jlemsl o 4 13) of G W01 UL

sy ok

//Program 5-11:
#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
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ptrvoid=&intvar;
ptrvoid=&flovar;

}

L&Y ptroint i J)intvar s ol g sum Seglad) JU g
S8 oY ptrint Lz 4y flovar s ol e SN S IN* ¢ 1 e
A A olase s 5l o Ko S NTY g e gl float™ ¢ s e

void |} 3 <Y ptrvoid
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J\j.U\ sled! &3 CJ\J..‘&}M 5.8

— gl sl Iy e B b 5 lla
. call-by-value .3l 5 -1
. call-by-reference sl 1 2
call by reference with pointer ,ss s o> b e 3
.arguments

St s 15 r Ga 33LeY s PRTUPR 5,4 OF Gl US55 LS
S 3 et Dl s i o A Jlpl) sl 2 S wf L
A mo AL Jlg slednad ST ol sl Gt g2 s st Lol 0 2150
o sl a0l i) Jole 2SS U5 vy Warw I Ol e 8 4 W) Lol
o) Jy ol bl Jlanz) oz Wl o ) Ol gie 5 £ o Lois L Lgsdlas
- )
e 348 oS 058 A1 a ] e 0L sz ol 0l )

//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<<endl|;

number = cubeByValue(number);

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

return O;

}
int cubeByValue(int n)

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

}

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

el ) A o Lot WA a5 il i ) s 58
izl g b o585y NUMber ) CSs cubebyvalue B » 55 ¢
. return i L suses main 2l

cube by @l de S NUMber sl Ol e LU el
nptr a5l e @) el (s A 55 o~ 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
«end|;

cubeByReference(&number);

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

return O;

}

void cubeByReference (int *nPir)

{

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

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

L o Of B W o S e Olgie £ o ol ) O L ST
—:cubeByReference il ;s Yo ¢ ol sl &ed fokt 50 iy w8
void cubeByReference (int *nptr)
Oy e o Q) o2 cubeByReference  dli @  all
Y s nptr a5l & Ol F ey b a5 iNteger ¢ ) e i
MaiN Dl 2 x> 3
i il g 5 S5 b S U e oMYl 3 o el U85 LS
cube by il s DoY) ¢ sl vl S5 05 Dl dlager 5 6 4 £ ot
-:33s reference
void cubeByReference (int *)

101



S gdall g il i gl

o Jlmzls b yiall (3 % pll il 1) o) oS (S Ll o

int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout<«endl<arrayl[j];
VS arrayl @sial) ol gl s 5w

g sl Lol ol giall olie U)o sl oS
ol 2L 8 giall s obie U] o )l (S8 (S o LU U
ol gl
int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout«endl« *(arrayl+j);
o A s m L

:aW elss arrayl[j] sed 26 s *(arrayl+j); e
e Jis *(arrayl+l) sl G *(arrayl+j) s 0,5 10 j=1 of o8
ol Ol a gl e Jo B 5aall ol 0]y arrayl @ siall 3 QW) il ol 2
s il @ ol el Oy e ar'r'ay+1 el 1dd g (Bbsaall 3 a2
B yhall jobe o aslb &5 LSy ¢ Bsiall @ eI el Olse ou arrayl1+2
A shall ol b ) o sl 45l ele Wlaazal 10 g sle g array
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J-«M\) CJ\JJ.:}M 5.10

i) S 1 CRQP ¢l o b piann 3,2 Sl Gl U 575 LS
B shas 5f obis Jo anlisan) (S Ldse Sl G s o250
alial (3 LS 0b yal) Jlemtuly sy Cnthodes i 4 o LW L
rol o 8l Jlanzaly 6 21 alldl Ll
char stri[ ] ="with array";
char str2[ ]="with pointer";
cout <«endl«strl;
cout <«endl«str;
str++;
cout <«endl«str;
2 STrl ¢ e G5 el 1Y) 5 die & Ol Okl alas
e e o8 STP2 Ly 50 ol ol Ol se
13,510 3 ole ) Ol gy (oS e (D-2) S

B 5haeS” 4 e Al B R
char strl = "with array” char* str2 = "with pointer”

7058 iyl Mk iy ) - 38,511 6 i e ( 5-2) S
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ALt 3 ) A ) i 0l Sy Lo5e 68 STP2 65l LS 1A
with array

with pointer

ith pointer

O o ) a Byl fusl sl Jlois! 5.11

bl ) ol 3 dled ] oladl (3 cMlee ol La 1 0,5 of Ss
BAS 5 Wb OBalas 5 510 0S5 OF S ol el gall a8 oz . 2,501
Ll a ol el sds Jlanzl
Ll S0 LS oty ik ol ) Ol of 3345 (=) of (+4) Jlamsl S5
Slad (Ssg (+2) Jobdl 51 () Joled) Jlomio 52 b e 2 5ell s e 5L
535 5f Ol Larf (S LS (=) ol (1) Jlamil G b 8 230 o e b
A AR e

3 IV sl Jost cint V[10] @ 5ian o DY) ¢ 0 2 50
551300 3 3000 0f st 35 42200

V[0] 5 5l 3 SS90 miall 5 VPHP i 50 sd ¢ of Ll 53
—:lia o (5-3) K0 ¢ 3000 » vptr a5l aud adey

3000 3004 3008 3012

Vo] V[1] Vi[2] Vi3]

1 giall § ) el i VT gd (5-3) S
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oWl O el sl V 8 shaall pa VP o slaes S
vptr=v
vptr = & v[O];
s V[1] —adl 015225 3000 o v 3,82l 3 V[0] ezl 01 e
iNteger v ol o 55l &V Bl ole 0V &3, 3004
o g b Sl B ] e wley 51 e 4bytes i sl
ety W1y 51 3 el o 3 e sl BL5] 5 55 e infeger
char @, ;i 4bytes b S5 s moall il 2 oo il s 5 e
Seas ¢ pre Ul Lot JW bytesJisae e els oy Uyt s Ibyte <

L2l 5 L)
vptr +=2;
4bytes = movall il OF 550 vptr a5l 8 wlsY o
5510 e
—:delete ; new Ju! st Juoazusly 3 S101 8 415)
15, ol gl of WS e sie o 3 shall eaad
int ar1[50];

b oS3 UL o d ke Ol 2 S 5hall s sae 50J 5 511 s
VoS OV e 3 el BLST 3y (3 8 phal) v B me Lide e Lo
o) Joas T ] o L1013 S1) 2087 O
L3S e S e peasdd Lol Ushl Gt 545

—:new oWl

U A Ry A 5 ge dmrs Cams o 13 553 S NGW Wbl ot
U ks T (St 551000 e new ol fas (&l
oo New Ll LS walad) § ) suall

p-var = new type;

ol g Gzl 5 S AS” 4l ;)\j,;cdﬁjﬁ T I R e[y
YPe ¢ A o e R s NEW ol
—:delete js\!
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e Blgdl 3 atee NEW bl alasl 5 8 51N IS e sl e £13)

5,51 by ool Jlemzes) Olaia) L end) (8 O gurld) (b stons 3 835l 5 STA) IS
CJead alad 5 S\, 2 am delete oy ils new LW s,

Paldd 555 e J e o G e QU el ) e s s

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

sy lpanad e ol Ol ¢ 5 Lk NeW Bl 2dST) Jlerzal &
= len+tl U zL2y char ¢ s e ol aeass JUWI sk ¢ ol il ells
I Ml Gl Bl Gl i 1430 ¢ stralld Jb len ol e
F et ¢ N5 S\ alab By U] 550 NEW _beladl gy 3l e
Cibsaal 3 S awd Wl e AV Slaial) Jleazal
ptr =new char[len+1];
26 ,La)
delete [ ] ptr;
PEr ol el i 6 S s plal) s
g Y @shae Bk o8 Y pisdelete bl L[ ] ol
delete Juldl danly asly pine (302 oo 1S 13) UleazaY

:This &3

a0 s sl cad) ey TRIS o Lol [0 38 3 287 IS s
olozal I S O e 2 e 2l (3 Uls gae (oT o
— s oy S U

//Program 5-14:
#include<iostream.h>
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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( );

}

il 2,0 e IS e s aWhere ¢ sl e Sl el 1 s (i
this 3 as 2% )y creveal( ) D) Jlaszaly
AW s e ) e 2

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

oY el tis Wl 0ls—e = 10 Bytes axy W2 o5\ Ol e Of La>SU
10 Bytes . #yizs oo ills 587 JS7 (3 UL
AL J ol aaliianl (Se W 2T ol o 50 I This o dl debe S
Ul el ) (3 e o8 ST ] i sl S UL
//Program 5-15:
#include<iostream.h>

class test {
public:
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test(int=0);

void print( ) const;
private:

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

{

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

}

main ()

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

}

O b Jerter & G880 X 2sldey Yl 55k PPINT ) pzall 0 s
—:this &8 el X () J 5o 50

(=) W Jlenzals 1 354

(L) b ey 2

Al dso sl () ol plasaals o385 e Fthis — L i 1831 sy
Oy adey & bl oo Lol iyl (1) bl OF @y ol Y1 Jomios il sLias]
(VS FThiS.X jundl v o A8V

*(this.x)

ol e sy V(1) Jell O bl e s Al 250 e Ul

1y Sy ol Wead ie U 8 ke ThiS o 5l 6 2 oV lerzal Sllls
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b assi e 3Nt ¢ o o e L i Ses o[ ] e i L ol
RS
int b[100];
S Y e d char g sl e Sl siall pases @
N CRI SN RCIHLNTINE JPS  FFIPPINIPY Y
char a[10] = “"computer”; o
el L o sy el O AL e Lol B2 LU ST g5 @
(\0) <, 4
PV o A plisiral Sl gk Ss e
char a[10] = {'c’, 'o’, 'm’, 'p’, 'u’, 't', e, 'r' , "\O'};
a7 5 ol Al J5b strlen( ) d1W aws
(Al L alde 2o strepy () B pasns
S 3UL streat( ) Al e s
Okeder o sTPCMP( ) WA O
SN (3 ol prnell o gliaST pusnd Sl pine e 8l a1 5l

*® & & oo o
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ey

:g"ﬂu o385 C++ O yle CST/1
F s o laha 3 old aaliels -1
b i sl B ghas 3 o) ) ) B3 Js) 2

AW Oyl @ T3t ga b /2
a\ char str [5];
cin »str; // user types hello
b\ int a[3];
cout <««a[1]« " "<« a[2]«" "<« a[3]<<endl;
c\ float f[3]={1.1,10.01, 100,001, 1000.0001 };
d\ double d[2][10];
d[1, 9] = 2.345;
(W el 0 2 A e /3
#include <iostream.h>
int WhatIsThis (int[ ] ,int);
main
{
const int arraysize = 10;
int a[arraysize]={1,2,3,4,5,6,7,8,9,10}
int result = WhatIsThis (q, arraysize);
cout << " Result is: " <« result <« endl;

return O;
}
int WhatIsThis (int b[ ], int size)
{
if (size == 1)
return b[O];
else

return b[size -1] +WhatIsThis[b, size -1];
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Ant ¢ o e e ) padiptr Ja5e oo Y Q

dptr o5 A valuel i Olse cwws 0

Aptr o) e o aadiasll 0

value2 i dLiptr 25l Wl pie ) andl (s 0

value?2 il o

valuel ol ol e acll 0
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- 6.1

s aewly bilai] wn o) WS sa Gt aalll 2 S ol ) ol
05U Y ol (3 Al WS e eSO s 080 Lodiad IS fanzes
o o JS Bty Slisl o s L) o ¢ Bt e L sl S iy L
o ] g b b elasY Lpelional (S oliol ) Gl Lid ey oS
@izl .z . (Class) i OOP 3 ol oS clid) wlisl s o S|
= U an Y1 UL Gt
) alteze @ SUL g ST Lm0y 22l (/1
adl ¢ o O Ss e (data members) adl 3 sl clasVl e is gast/2
LG B 5T e g T e ST e e
2t ayaill J=1s %20 (Mmember functions) Wi clasll s e 502/3
Al SlST e bl pie ) Sllesll de as
a2Vl il clael) 13 S5y (access  specifiers) Jsey wisas [4
U @ Y e e sl Y sds (L g ) 231K s 1)

113



e 6.2
The Class Definition )

S Bl e & 22 ol Ll €lass an o) 2S) e asdl Cay a alls
o s )l ol b i dlob il G 5 e OF ety {0} ool G B
Sea 22l ) o oS
class anyclass { /* class body*/ };
o
class anyclass { /* class body */ } obj1, obj2;
I@Uﬂ\t}éw\ﬂ\&;c++QW\g§3buu
class class_name{
private:
data members
public:
member functions
)
—: STACK o5 38 (i x5 245 o LU JU
// This creates the class stack >
class stack {
private:
int stck[SIZE];
int tos;
public:
void init ( );
void push(int i);
int pop ();
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last in first —i,Last lifo st dadt ada J) jliu . g ¢ s B
A5l g A g2 AT ol s @15 out
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o o o STy ¢ SULI 0 1oy o g oS IS0 % b saall ae JUH
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% sy o Sl G (push) blads W JW ¢ euaS) 3 ied i Las
e gy S W S G L (pOP) Wl Wil JU dse il

push g8

ol i gy ¢ SUL i b e B phae dSU) ke B3le famid
(u"&‘ér‘*‘;’T)u"&‘

b b p g i stack 8 sl slid) ) o35 Y ddl Olie) g0 O

0slid) s JISIN gl S oy | H 0
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el Yleda e O s by B J o)

Ll slaeY)
g 6.3

Data Members

o O s o o) Wl ek 2l (3 AL clasYl e OOl o

0S5 0l Sk e DY) e Ll sliael) o LS Y il sl @l el

o—s Yl ¢ stack 4l Steas C++ ) ARSHWg T o sl Lzl

Dk WS ALl cLael)

int stck[SIZE];

int tos;

g s oo b olis STCK 8 shas L8 SULy i Jo STack 2l o 22

Sl N o ¥ ol 2l ol OF LY Ll int ¢ 5 108 ey int

erad an o 5 S e e Bl e T 30y (el Ldand LB s B3
oS elid) a8 SN aLows

LW slasy)
Member Functions

Ul oY e olleall a1 stack adl easand S
Dol A el Lede sllay g sl e s Sl sda e ODY1
& stack sl (3 Sead ¢ 3l o J1s s a3 125 (Member functions)
SUNCEE NNV,
void init ( ):
void push (int i);
int pop ()
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Access Specifiers
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ol ez e bbb ol Syl (Seudll (3 protected o2 sadi o
Y e LS L aizall cotedl
as 3 )l slasY) e b &) Jse ) (Ssprivate o ol @
Gy (6 LS U dpall oleill
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private s» sgad) lid J 4o I
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e sLis L5 Lol s 3 el ity . STACKT G ads 551000 B ls o
— ol
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void stack::push(int i)

{
if(tos==SIZE) {
cout << "stack is full. \n";
return;

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

118



ek L ol STack asdl plusnl 2487 =o gy LU ol )

//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 ( );
}

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

{

if (fos == SIZE) {
cout <« "Stack is full. \n";
return;

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

}

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

cout <« “"Stack underflow.\n" ;

return O;

}

tos--;
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;

ey s S o m gl oS (3 Ly Ll ol UL Cod Liis

120



3142

o 1kl (T0S--) =M1y (#+108) el Cabolall Llerzat Wil Loy
0w st ¢ 5y Sl LT ToS ) Jic . STCK 3 paal)

A S i szl o3 ¢ Y, tos 5; o5 oS @ UL pis e
IS 3 g sl e W UL e L sy O ) Lt s TOs O

OB\ (T0S--) L edll ol oz & V5l Ll Jyo ) o Ul e e
S el ) 5,50 15 Tos

Al AN slas) B e W) W) J g g S Y Aol UL OF ST
—Cr v 3 U ey WIS 8 le ads g dcal
stackl.tos=0 // Error tos is private

[l G Gl slas¥) 1) J e 1 3dS

el S8 (b 35 (3 dalall elasY1 ) J o5l

() Wi ooy maill b S ) -1

() Py i g 8 ) 2 3

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

public:
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int x;
void print( ) { cout «x<<endl;}
I
main( )
{
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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struct part

{

int modelnumber;
int partnumber;
float cost;
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struct part

{
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int modelnumber;
int partnumber;
float cost;
Yepl.cp2;

i slash ) J e )
Accessing structs
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cin>> cpl.part number;
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part cpl = {6244,15,217.1};
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//Program 6-3:

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

{

int stck[size];

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;

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

}

int main( )

{

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

W

wowo

cout<« stackl.pop( )<«
return O;

Dl s e = A
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stackette il ob iz 2 OV stack wdl ¢ o Gl saal L waSU
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st.tos=0
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Structs vs. Classes
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class Time {
public:
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// function prototypes

private:

int hour = O;
int minute = O;
int second = O;
)

scope resolution operator .:: ¢ull s fols o 2 &1 42 L /4

C++ éCJ\:ﬂ\) oledt g;‘}é-‘-“d}."‘-’)\é /5
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//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( );
>

Sl tl) a3 Y Gt 3 oole) 2ad 6f Jott ¥ stack el of Y
igne 0 die SLIS dgany 585 Lo a Lilednal die 08 (o
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//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( )«
cout <«a.pop( )«
cout <«<b.pop( )¢«
cout <«b.pop( <"\n";
return O;

"nu,
¢
"nu,
¢

",
¢
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Stack Destroyed
Stack Destroyed
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//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;

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

int a;

public:

X(int j) {a= j;}

Int geta( ) {returna; }
>

int main( )

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

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

}

obd;\_ij\g,gﬁ;ug@s:@»}uuby.s»\jz@ﬂj;\}‘gx Ladl La
= AL @3y 99 wie X il dain s dad gd ¢ main( ) A 0
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

Initializing 3

This will not be first line displayed.
Tnitializing 4

Destructing4

Destructing3

Destructing2

Destructingl

dis e main( ) B s 3l SIS Gl mab ) 3 LT LS
ahe y SIS elss] (5 oS Wolakg 1ok o Lot SIS el o 2 LBl s
pdgr dds o L local ob 2 s 4k local ob 1 pS31 sses A o
.local ob 1 550 suge 13 local ob 2 40
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//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;
>
Time:Time () { hour = minute = second = 0; }
void Time::setTime (int h, int m, int s)
{
hour =(h>=0&& h<24)? h:0;
minute = (M >> 0&& m<60)? m: O;
second=(s>>0&&s<60)?s:0;
}
void Time::printMilitary()
{

cout << (hour < 10?2 "0" : " " ) <« hour <« ™"

w.n

<« (minute < 10 2 0" : " ") «« minute «« ™

<« (second < 10?2 "0" : " " )< second;
}
void Time::printStandard( )
{
cout<< ((hour ==0 | | hour == 12 )? 12 : hour % 12)
<« ""<«(minute < 10?2 "0" : " ") <« minute
<« "i" «<(second < 10?2 "0" : " " )< second
<« (hour<122 " AM" : "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« endl << "Standard time after setTime is
t.printStandard( );
return O;

}

“,

“,

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

ot S ela] e Ls F 5a Time all b \1\>\) ity U
iadiolb . Qs t K Gl dgen psb Uy Time L2l clensnl
D e pldsaly TS
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const Time noon( 12, 0, 0);
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void Time::printMilitary( ) const
{

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

w.n
.

I slaelly SIS plasiaal s g JW eals )

//Program 7-7.
class Time {
public:
Time();
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void setTime ( int, int, int);

void printMilitary( ) const;

void printStandard( )const;

private:

int hour;

int minute;

int second;

I

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 < 102 "0" : " ") «« minute <« ™

n

<« (second < 10?2 "0" : " " )< 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? " AM" : "PM");

}

int main ()

{

const Time noon(12, 0, 0);
cout <" noon=";
noon.printStandard;
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Time t;

t.setTime (13, 27, 6);

cout<< endl <« "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—» <.b LPasi Time 2l & odlS G w @ pldl ol 3

sprintStandard( ) oWl ol el o ey =V e e
Ji s setTime Jud) siaa)l SO LgslS” O¥amy ¥ 0t printMilitary( )
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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( );

)

int shared :: a; // define a

void shared :: show( )

{

cout «" This is statica: "« aq;

cout<«<“\nThis is non_static b: " <« b;

cout << "\n";

}

int main( )

{

shared x, y:

x.set(l,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 hon_static b: 1
This is statica: 2
This is non_static b: 2
This is statica: 2
This is non_static b: 1
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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, ob2;

/* 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;

}

146



: el

Tane 0 i SWI dged Jomtog 2l ol okt ol (L5 piae g o2l

¢

aole] aagd ol il oz ¥

U Ll aas 18 S1 aad W) Jo Jons L1s siae g2 pugll
RS> BURYI AN I 1 PO i VI (U

Bole] 2a3 (s pdgll Jag ¥

JLU8 ) F G B ol iy S o ol ) sy Sl

*® & & oo o

REEA PRy

U3 T S pgdl sledand a7 elis) @ LlST ol sledanl o

¢

.0 S

azdl) uu\fﬁuﬁ)@a 055 paie 58 oS Ll L) soaall
0 s 25U o ) At 4
o5 STATIC 2l 2SI Jlomsaly 22 Jools SL aall s o 02

¢
L4

¢

sl i slael Gy e L Sa

Static otV S Jlassaly (ST L) gall Gy 5 0

e ST ezl 033 e o5 25U 21 sLas) leleanl

il B Jale pe e asdl) ey gl Loy IO e WA L

Jor (S S b s e o 455 Y) GSL L piaall oz Y

¢

¢

¢

¢

¢

AW aHL Lo 85 pe Ol 4y ST 13) 5 Lo 2ad) 5 318

.€oNSt dwle Y1 2l pszes 2l SIS e O

kol e sl U S Y asT e 3l sleael (i o S&

U sl G w5 2 const Ll Y 2SN 2 ls” o ub Q1> e fad

¢

¢
*

el Bl A8V ey 5,50 ad iy

147




ey

Time o0 & & Y ol o @)zl oo QW1 s 31 3 a3 ga b/
void ~Time (int) ;
b WL w531 0Ly e C#+ (3 Friend ship siaal o yeis 236 /7
bl il S e Time o s bames Ui o s 552 0f 5% Ls /8
Time (int h=0,int m=0, ints=0);
Time( );
P sl oy e 3 lad) a1 /9
class Example {
public:
example (inty=10) {data=y}
int get Incrementdata () const {
return ++ data; }
static get count ()

{

cout <« " data is " << data << endl;
return count;

}

private:
int data;
static int count;

I3

S 5y e wledglly il e ST sl aed wad F 13 s 3L /10

.void
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ddal) J1 gl 3.1
Friend Functions )
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35Sy S S S UL L Friend aelo§1 Sl By sl o3 Lee OMLeY

ARV

//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, intj)
{ .

a=i

b =j;

¥

/I 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 aand b. */

return x.a + x.b;

¥

int main()

{

myclass n;

n.set_ab(3, 4);

cout<<sum(n);

return O;

}
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St do W5 Jleninl dis UL
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. \.bMJ.{M:YwM\ VI e s el Bble UL Al Ao ads o
NECSIE OV [-9%, (O v

J! gv\g P o Sla O 13) V) Ao A1 LJ\; i}.a.e Lt Jorza!
/\.Er‘ﬂ S g WS ddsdbe J15 Jlamn!

Bl ol
N 8.2
Friend Classes

s dde OV Jlemie] 3 el s @i 0555 0T S VI LS ol
;\_.,'a&&Y\J_Q Js—osll Lgf'-fa.ulj EPIR ) Z\idu_izw o) oy JLAN\JM

s G el JBL L 6 Y1 el 3 % el Al
/[Program 8-2:

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

int a;

int b;

public:

TwoValues(inti, intj) {a=i, b=j;}
friend class Min;

¥

class Min {

public:

int min(TwoValues x);

¥

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

AWk 3 TwoValues  aill diis axis” Min asdl e Oyl ¢
friend class Min;

ad) |3 - TowValues 2l 3 by a ol clael) () Jso sl ¢ 2l

.Min
int Min::min (TwoValues x)
{
return x.a< x.b? x.a: x.b;
}
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//Program 8-3:

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

class myclass {

inti;

public:

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

int get_i( ) {returni;}

};

int main( )

{

myclass ob1, ob2;

ob1.set_i(99);

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

}

Lot o S s
15 e LI el

U e o A
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This is ob2’s i: 99

Wy JSCay ol sl oo
Operators Overloading
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ta¥l el e g il ey belsall e e[
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el adsh g cdlelall sus i (Se Y /2

G ** (Al Gt (3 Dol 83 42 3o Bk Jul 8 sL23) S5 Y /3
NP LB\ RUAE A PR E S

Wy iy et Juldl precedence 445 pis Y /4

154




EISY e ) SIS o dides s i1y Kty o) Julall 0y /D
Jel + Jslalt O Saly Had ¢ Al s Lk ke (s ks (Bl
i S5 S ¢ sk g ol BB e L o 0 ity Uy |
L 050 OF badads Wiy Ky ot Jolald 3100 dlesd) 055 O pmetand!
Sl Jolalt daas B3
gl oS o Wity Sy ket ol sl pldsen daitle Sl jae /6
Jsf @) ol ae Wity JSKay e ol gl Jlamsal o ple i ge 5
OF =S WS (XHiY) 45740 08,31y gyl sty BV dady SULy ¢ 1 g
1y Sy At ol e Ll St ol s

el s g o 2487
Operator function

8.5

sl s WS S Al @ e Lot (3 w1 S le Led e o o) ) G Ss
IS 2l (3 1piae 0S5 Lie Operator function el dis st

N (\.’J\

zC.,

return_type operator#(arg_list)

{

//operations

}
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e L U )iy operator# U sls) as s : return_type
return_type o, of (Ks oSy WS e fan ) 2l lagls Lot
ATyl

C++ 3 il ads” —: Operator

ot s ST 13 St ¢ 1 Sty alod 30 alally Jazs = #
.operator =5 Wi ey + el

o)y operatorft il ] &) olaw Jl 23 a5 —:Arg_list
oo o o= o) L ale Jeomsy o5l LS 13 dly e o (s 522
(eoe == o) T C H ale Jpomeny a5l LST13) 22,6 0S5
Ldas 1) ey Jedl bl e sl oLkl —:Operations

L) e ISty Jale e o5 Al ST 2487 Jo W x5 O day OV
el ond ol oy 25y [0 o8 38 sLiily 25k Uaee Yl
) Gy i hS ) e sty el eyl aadll ads st

.operator+( )

/[Program 8-4

#include <iostream.h>
class loc {

int longitude, latitude:
public:

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

longitude = Ig:
latitude =It¢
}

void show( ) {
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” 9,

cout << |ongitude <<" 7
cout<< latitude<< "\n "

}

loc operator+ (loc op2):

3¢

//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()

h

loc ob1(10, 20), ob2(5,30)¢
ob1.show( ):

ob2.show( ):

ob1= ob1+ ob2:
ob1.show( ) ¢

return O:

}
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/[Program 8-5:
#include<iostream.h<

class loc {
int longitude, latitude:

public:
loc() {}// needed to construct temporaries
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loc(int Ig, int It){
longitude = Ig:
latitude =lt¢

}

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

cout<< latitude<< "\n"«

//Continued
}

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:
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:
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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 main()

{
loc ob1(10, 20), ob2(5,30) , 0b3(90, 90):

ob1.show( ):
ob2.show( ):
++0b1:¢
ob1.show( ) ¢
ob2 = ++ob1:
ob1.show( ) ¢
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ob2.show( ) ¢
ob1=0b2=0b3
ob1.show( ):
ob2.show( ):

return O:

}

21 11
2212
2213
90 90
90 90

Gl el 1 3
—:operator-( ) 414!
Loc loc:: operator- (loc op2)

{

loc temp:

//notice order of operands

temp.longitude = longitude- op2.longitude:
temp.latitude = latitude- op2.latitude:

return temp:

}

o) ddes 3 oL (5 5 () - operator Al ¢ LY

I slod b ps b ) a2l e Ly e bl 0Y U3
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S bl o e b v 0b2 S ol adey () - Operator
this &b 4 Ll
—:operator=( ) d1

Loc loc:: operator= (loc op2)

{

temp.longitude = op2.longitude:
temp.latitude = opZ2.latitude:

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

MQM\HL}x\jU&;;w=Jﬁw\ OS¢ ++C &
operator il mLldl Jull 3 . abesd dls S 45 b o 2 3l
el (S OV an (3 Sy (21 S = bl e ki 258 ()
T alee duas Wil ey Jastl =
A szt @l S sa g this™ Al d
:operator++( ) d1

loc loc:: operator++()

{

longitude++:
latitude++¢

return *this ¢

{

Sl 5 T Operator++( ) Al dsb ¥ el 3 el LS
this ol Jleasol Jolall 8 oo L slT 4 Julal OY ells
»s—& operator++( ) , operator=( ) o S of L~y

e o Operator=( ) Wl s Al edna) A S A i
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10G &) 3 14515 Fod 4= Lalall Lot 233 201
loc loc:: operator+= (loc op2)

{

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

return *this:

i?j_a t= S el elss g+ S wld) a5l el gl oy G
S 13) S aln ] e s flectan F s S Juws ndl ol 50
ob1 += ob2:
ot dhass g 0b1 S operator=+( ) Dl cleszal o
.+Jl ob2
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s sl g dae alls alasaly W5 SKay le L LG
Bl (3 ) geae ) o Bkl DI O Loy AW e fand ol oud
Of Sy sy Ll Wllamey £ o ey this Lol ok ¥ g 1
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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( ) {
cout << longitude’s ">>

cout<< latitude<< "\n" ¢

}

friend loc operator+ (loc op1, loc op2); // now a
friend loc operator- (loc op2)¢

loc operator= (loc op2¢(
loc operator:( )++
}¢

//now , + is overloaded using friend function.
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loc operator+ (loc op1, loc op2)s

{

loc temp:
temp.longitude =op1.longitude+ op2.longitude:
temp.latitude = op1.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)

{

longitude = op2.longitude:
latitude = op2.latitude:

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

}

//overload ++ for loc.

Loc loc:: operator++()

{

longitudes ++
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latitude: ++

return *this ¢

}

int main()

{
loc ob1(10, 20), ob2(5,30¢(

ob1 = ob1+ ob2:
ob1.show ¢()

return O:

}

50 15

:fjuzwwb(\mpwoigycﬁyfﬁwu °
.—>c[]c()c =

Sl tsy il e ol gl e 1) @ e dida)) J) gl Jlemia) iy ™
taW
e Y AU 5Ll 35 ST ek 4+ el et L3 Wl o 3
ob1=3+ ob2:
o biledaal oo operator+( ) dlu e U S5 LSy o s

U ala S+ o e SIS dy + AW Ly s sl SDY s

166



S a3 1 piae cnd By Sl 5 e sl clednal g6 O L
sl 8Ll 8 le s LS Y
Ao W1 Lozl 13 Y] s o8 U] SIS o 86

W Sl o s e gl oF S S

/[Program 8-7:
#Hinclude <iostream.h>

class loc {
int longitude, latitude:
public:

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

longitude = Ig:
latitude =It¢
}

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

cout<< |atitude<< "\n¢ "

}

friend loc operator+ (loc op1, loc op2):

friend loc operator+ (int op1, loc op2) ¢

}

+ //is overloaded for loc + int.

loc operator+ (loc op1, loc op2):

{

loc temp:
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temp.longitude =op1.longitude+ op2:
temp.latitude = op1.latitude+ op2:

return temp:

}

+ //is overload for int + loc.

loc operator+ (int op1, loc op2):

{

loc temp:

temp.longitude =op1 + op2.longitude:
temp.latitude = op1 + op2.latitude:
return temp:

{

int main()

{
loc 0b1(10, 20), 0b2(5,30) , ob3(7, 14):

ob1.show( ) ¢
ob2.show( ):

ob3.show( ):

ob1=0b2 +10; //both of these
ob3=10 + ob2; // are valid

ob1.show( ):
ob3.show( ):

return O:

}
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class derived-class-name : access base-class-name

{
body of class
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//Program 9-1:

#include <iostream.h>

class base {

inti, j.

public:

void sef(int a,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"; }

}

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;

}

IGAU}J\O.AC}\
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«iyl derived wll o 51 52 0b OF s o 3 e old) mali ) 3
255 base ) 3 show( ) 5 set( ) 2ol 2l clasW ] J sl ¢ Uazl
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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"; }

>

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( ):

S8 ade y aiall i) 3 Aol cliael meas el 2sdl) (3 Aty Bl cLiae) ALLH B )

Sl 3 sLas Y 3 e Ll ool S0 Yy b 5l 22l y k) 2l sliasl s W) ) yoo /&.
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9.2

Protected Inheritance

b5 by 12 D4 o5 (protected) o2 Jse ) sus 08 13
S8 el sl sl (3 ez liael s el 2l (3 Al g Bala) cliasY)

1S g QU ) izl 2l 3 oS e ) J e )
//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,intb){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<<
¥

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 ;
}
LU e
120
10 12

> Showij(() s setij( ) Jisi of o v b Ll sl 1 (3 ol ) LS
1) Loz Y aiel) 2l 3 3 coeol W Y) base adll 3 wle cLasd

derived il wslS™ |3 0 slasV s () Jsoll S8 Y ads y dpedt]

i, | ;Lﬁa&f}!\j a0 ol 9.3
Inheritance and protected members
S5 ¥ protected o2 ) e a8 (3 g e ONeY o Lodis
oSy private o pads L al o b slas¥) 5 or sl s 1) J o )
ol dgo )l (SO ol addl OF G (3 Rald) B0 8 ¢ pla el s
J e sl a3 o2 sl ) g ) oSG cimad) ad) 3 clasY)
i w tSe protected Jye ) sa2 sl adey ainall asdl (3 clacdl
s ey dzsll sl 3 oL e | Jse ) S 2l Aol cliaef

//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" :}

I

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";}

eyl ¢ 5 wale &1,y base )l -+ derived il 41, ci Jub s @
iy derived ad 3 setk( ) LU yadl daz Wl Lo § 50 UL e
c ol oda J) Jse ) D szall Ko
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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" ; }
>

int main ()

{

derived ob;

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

}

LS p ¢ ey gl ) 0 W e main( ) 1 & oS0 o o
. derived sl b 0b s
ST 0S8 i e 2 A6

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" ; }

>

class derivedl : public base {

public:

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

class derived?2 : public derived1 {

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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Constructing base
Constructing derivedl
Constructing derived?2
Destructing derived?2
Destructing derived1
Destructing base

a3l &1, )
Multiple Inheritance

9.5

AT ST T sl b e Lo i O 5 Ledie Sl B, ) ond
class basel

{¥

class base?

{¥

class derived: public basel, public base2

{¥
il Sl e 3 o - base2 ;s basel ol 0 22z derived  ad)
sdz e 0, OF gL alobs dlanl gy Jand) i o6 Saed) ledll fuab izl
Bael i ISU ] s
datl) B0 )5l Jlanioo) 258 Gy LU el )

//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?2 {

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

base?2 ; basel o= i)l derived will <3,y Gl el (3
I slael 1) Jse ) derived wdl sz s 0b S S il ke 81
. base2 wil ~W showy() ; basel 2l o showx () s
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Virtual Functions
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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 derived] : public base {

public :

void vfunc() {

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

¥

class derived? : public base {

public :

void vfunc() {

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

¥

int main( )

{

base *p, b;

derivedl! di;

derived2 d2;

// point to base

p= &b;

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

// point to derivedl

p= &dl;

p->vfunc( ) ; // access derivedl's vfunc( )
// point to derived?
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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( ).

WS of =Y L vfune( ) asl BY) AW Gy e ¢ base a1
viunc( ) B G salel ¢ e oY1 (3 D1 vl s ViPTual 2l
. derived?2 ; derivedl izl ol 3

—1 ol gaie Ay )l e OMYI E main Al 1

“ 5 PPy

base el 1 5 50 p
base il b S b
derivedl wll xb 5\ d1
derived2 wil xb 557 d2

el viune( ) il ¢y p Lo sl AL b S Ol i ¢
I las] Jis ¢ base il mld) SIS Ol ge Jagt OV a5 OF Loy p s sl
dl sLSolge ) p o5l ied ox & bua. base a3 2 Al vfunce( )
Dl A5 vz OV derived]  dizall aul) ol
derivedl:: vfunc() ;
5yl edes p sl U derived2 aill oW A2 S Ol e s @ 1
p -> func();

187



Al s 1) el
derived2:: vfunc()
N S (O VCHN RV WS VI W | S PRV PR U NI (PN g8 -1
S AL A e @) e OYeY) il OF g )y iy VI Led e ST
el A sad O el et o A1 )5 el sl i sie ST 5
izl (3 @ ALl asl Y Al O] sl OF g a1 JIsadl (3 Ly ¢ baduas
izl ol 3 e O saslil)

) Y1 A OF Wity S
static member &l 3 WSl 1yae 055 o SV /1 @
friend function wius Uus” & of SeV/2 o
.constructor LS bl (S5 Y /3 o

Ay o) oldll
Abstract Classes

Gl el vy ¥ 2l OOP & U Lgde iy ) el (S5
v;_ga,aumﬂu,,wgiﬁam\m,gﬂﬂaw.:\g,\i}.mw@oug

g szs-i o Blas)

2l apl eyl oyl
Pure virtual functions
OF G el s of & 2 50l a8 clas) Jb (3 Liabazed a0 0 S

Aol B s L pws IO e IS ¢ Ul ST elsd] e a2l pstns o g

Al g B e sasy s
@ Bl BY A e D 0 e W e Wl 28 250 BY) A
aslal) )

188




virtual type functionname (parameter-list) = O;
FO b g (20) ahd) (ST HU padl BYe (T U 3Ll 2dle
e B 0 ) o 2 05 Wl of Gl
number sasW 2l 4& 2o 5] A by Jle Lo 524 LU =)
setval () dW cval snint gl o o2 pae Je o Zus o
L ¢ oct type « hextype a =l ol 3. show( ) 2l al
show( ) DU

//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:;

I

class hextype : public number {
public :

void show () {

cout << hex «<val <« "\n";

}

>

class dectype : public number {
public :

void show () {

cout << val <« "\n";

}

}

class octtype : public number {
public :

189



void show () {

cout << oct<«val<«"\n";

}

¥

int main ()
{

dectype d;
hextype h;
octtype O;

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

return O;

}

20
14
24
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Template Functions

9.1

e DU o A e RS o5 a3y Jlzaly 8 Als Bl Us i 13)
ey
int swap (int &a,int &b)
{
int femp;
temp=a;
a=b;
b=temp;
}

Lﬁ?&,ﬁﬂ.&}d\wﬁyw%gjinf g e W Gy

LS s s BT ki [oNg ¢ o e el izl

Long swap (long &a, long &b)
{
long temp;
temp=a;
a=b;
b=temp;
}
. float Cﬁ"j\ o Omedy il Usj 13) L;J;‘-T Uls 1S I
Lo dlaie V15 085 0F g S VW S (3 4 38 D1 e O]
S oV sds et Sl e o2 ) ey il g 1T 013 o ane e ol
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RUONIRY
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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;

chara= 'x' b="'z";

cout <« " original i, j: ";

cout<«i«<" "<<j<< "\n":

cout <« " original x, y:" <«<x<<" "«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<«<

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

}

ZG»U}J\L;,&C}';\

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

t\j_s? g oY swapargs( ) A fes Sl =LA 3 el LS
Lol fows of Koy U Ll 5" Lshewsal iz s char «double <int cuLd
A a5 ¢ pasnll 8 e 8,8l SUL 1T ae g 6 T Bl £ 1 e
LS e S 55
template< class x> void swapargs (x& a, xé&b)

{

X temp;

temp = a;

a=b;

b = temp;

}
iﬁ‘f ol alesens ) UL ¢ 5 S pde oo oY LIV 3 Sy
c&\_MJ\JL‘:.UL;;QY\M\@Gwéyéf&lMOiAﬁgﬁ\gJ{c;’win"'w

DB B g e 325 X 52 V) s

Y IV B g Ol 97
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Lol s bl Jo 1) SWapArgs( X,y) eleas¥l g Je S
slear Yl o35 Lo double ¢ 1 e | s swapargs( )«
char ¢ 1 Je L 2> 15 1) swapargs(a,b)
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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, " T like C++");
myfunc(98.6, 19L);

return O;

}

char® cint ol ¢ 150 type2 ;s typel Jiazal ¢ Gl mab i 3
Jis e long «double «

10 I like C++
98.6 19L

okl CIY

Templates Classes m

Sl 2 WSGL 07 aaldl a3 WL, of G )y stack il
float ¢ 331 o Ul 32 U T3 Gy Nt ¢ 1 on Lo sty wlil ¢ 5
5 6Ls] U] gl U6 Sy US 50 38 iy J) sl STacCK 38 2
e e By a8 Sliol e ST e 1 an i 5 bl g g ST S
Wl it ol 1 OGSy ¢ 5 e ey g 1Y) ST e ol s
roWs B Jlemal; stack 2l ca xn psd JUEU

//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 (tos== SIZE) {

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

return ;

}

stck[tos] = ob;

tos++;

}

//pop an object.

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

{

if (tos==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<<endl;

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

}

<<sl.pop();

<<s2.pop()

<<dsl.pop( ) :

<<ds2.pop( ) ;
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cchar ¢ 0 Je Joxs LU0 2001 sliasY) o e gut Ll

A gy ) BLo) STACK @)l sl 0 0588 S el OF Lia LY
— S I b e bbbl o 8 ) ol 2R oS e s 1 <chars
St stack <doubles
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(Exceptions)

9.5

CHt ol bl ) ozl slasl adial il 1 Lyl Sl 55
S e S e e Jand oS sl Y1l d OF it stz 0,85 Sy
sy (LS el ) et cllanl 0S5 OF £ LS
—slawW (g pdl S A

i ¥ ¢ Ugme ol s e 32 gl LS iy W (20 O o sid
W sllosl 0LV Jam 3 ol ) ST 8 SO L (s A1 cliae ) lelenna
Lo s sae 3 lax Oz ) g

s ey e 8 L st O ) £ SUL Laie L) sl 3
e A n oy b Al Ladin e o il (6 5y sl )
S le g 2l slaeW) L 5 o) Ol Y) Laiels LAY LU als™ f Lz
ey B gl AST s BT 15 85 e 0550 R SIS Jemnd el I 3
- DU ST (3 bl g gl Als” (3 305l ellas )

- try «catch throw su s i wlal Glds” &3 sl fontoy
il S JbY ple ke L s ) ode sl VI AT Ol e s gy eali
— (sl

//Program 9-4.
class any class

{

public:

class an error

{

}

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 18 25 anyclass o as qal s Ty
szl oy &5 .any class adl o plal ¢ 1 (3 clama¥) a8 LS oo ol (S
sl ol oy p sl Ao g 13 e (of e s 33, any class wall a2l
throw AnError( U i o wadi Lk Throw il s Jlaasal,
)

i Ls” 3 any class il o Jolis ) ol L)l 22 main( ) & s
any all ob U s (3 U Glass| Ollall G e 30y (6F o 13 0512
ke Wyl 5 ) LY As” ) M‘ iz g sl o) i class
R CLAv N Y WS (TPt

//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( )} };
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 si;
try
{ sl.push(1);
sl.push(2):
//Continued
sl.push(3);

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

}
catch (stack::Range)

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

}

return O;

}

i T T, LSS5 e U it iy 0 e 5o L 3] sl ey 3 08 0o ) il 2
Stack Full or Empty /
S adl) ol BB gn ) 2 L SO W E 6 e Yl il ) 50k
LSS throw o)) 6 )Le Lo ) dlasl
stack I 05 Lute 3a3 o ol 1) J sl 13 STacK 2l 3 slema¥l ©us
REFRKE Lkis b s J gl RREe
sLzeW) 335 STACK 7 mo dhos e o (S0 08 T sl ) $30Y
i 13 e Lt i i olle Jlamnaly Lo e bz stack wal auld) LI
Jlam ol LS (180 3 sl o) mlad) ol ) (3 o VU el i
16 ,Ladl
throw range( );
(i @l range adll o) (peall) i) ezl range( ) ¢ o5
b5 ol Flae ) seali ) oS i throw 55 Lty 22l odd 1 ity
Wi 5 5 pol o8 0 8 5002 slimaV) s (3 o B s MAinG 3 oLl
ctry a2
S iy 5ol 3 3 g g sl V)l Uy s ) e o A
8 @ el ES el 5 ae catch 2wl
b Aol g ) 2l e el a8 ol fazsy 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 <« ewhat « "\n" ;

}

getch();

return O;

}

= =4 ol 8 a0 2l 8L A o e A

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

(c: \Jl u._g} (or ga (,.5) Jb—)l EM\ o bej\j\ L,VLE” L;;LWJ\ C,ebjd\ L}
s ao ) My Exception aal mb 5157 slasly mab o) o5k (Il o3, Js]
A
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dediin 11.1

L;_és‘_}_.;‘fv.g.CJ}/J}JHBL}QU\Q\JM&M(L;M\)A@.U\
S Sl aaL A i 3 Wl e ¢ das 32l o IS (7 A ] )
A Jdl olled) Lalkenzad iy cout ccin

Gl S i 2 11.2

:éw‘ 11-1, JS..’“.J\ U

istream ostream

iostream

‘55-0\ ol a,,aij =2 - )

s g A el s de b aeld asd) s 108 A Sl e 65 LS
Jrll ol e o VY1 il o 37l A eLae Wy ol gl e ) e (s 28
Obzaszs Ly i08 2l 0 olizis 0Stream ; istream ot .z 4,
cget( ) —Jads el el Jeistream adl ¢ od . o A el Jlasl
s put( ) s ostream i 5 =4 Ly (3>) =) Lty getline( )
(<) g A Joles write()
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Format state flags )

Gy ns 3 ket ddod Loni 108 22l (3 slas) e de et 2
A =

105 1 sl 3 cliasl o DV OF Loy ¢ it oMol laria) 3 b 5ae s
Jlexzasls rw‘y\ I b SoL ks gl @ ulsy i0S asd ol iy B3le A
—:i0s wll it unsetf( ), setf( ) ai sLael)

—:108 22l G PO an Gre JWIJ gk

olxs v.l.«d\
Jo 0l (385 4 ol slia )l L Jald skipws
Dl ) ¢ A sl left
el Uz A sl right
s e dl Jes? dec
A G sasd) i g Jleans) showbase
A G e el b showpoint
A @S G Y ez uppercase
G gl Bl SN LS (4) 20 showpos
P showpos Gl pole Sl 14S” w0 LI i )

-: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

S 11.4

Manipulators

D3l OV e Lgn Ll 580 B (8 7 55 oS Sledas a5l
U e e ey ol endl
g Sl AL Y 2V oy dob g 50 ol )l e Ole s clls

—rolarw y @ I b Y ol e s U J

FLNE gkl

Je (3 s e ) sl )l UL o 65 Lo ws

e AL Lo dec

Gl ] Josd oct

S a8 o ] b hex

Aor Sl 210 end|

T ke sBY il O > 1)) ends

Gl 3 var pr CJ_J-M o pale 3 3 ol Ul eds &

LSS S i)

cout<«<hex<<var;
grd iy OF U a5 Sl y U o 1 5L Lglarias 1 LM 0]
hex ;e 15l JMs o (s pamnnd) Gl (3 6T 8o 7 2 LG ey g3l
s A
NP R T RO E U N RCHPPIEN Y e Py (T R PRES
—roly Ul sda fewzes S iomanip.h
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wo,e oybll i) s e b | (int) &b oe setw()
Bl 5o B3N O e A1 ped) O ks | (int) i) O - setfill()

(o 3,2l ab Y 2B Lo (int) =

setprecision()

53421 2V Lo | (long) Gews o

set iosflags()

33221 eV s | (lONG) Gt 23N

Resetiosflags()

13 S i (3 L e b 55 Sllaney el )l oyl o)
U gl a3y el v sl i) o e Lol setw(( ) ol loss
.L}L:J\ (,.54,5\@\:.,\,4. Al

: C)bj\.ﬂ.\ oda R JM. k}\.ﬂ\ J\;‘l\

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

int main( )

{

cout << hex << 100 << endl|;
cout << setfill('?") << setw(10) << 2343.0;
return O;

}

64
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i 11.5

Stream Functions

o) 3T Lapial gz oS5 ol NI e s e TS aadl (s 54
L VI s Jame QU gkt s 2T s duksy

\hoa F{IR]

(2 AV 52 ¢ 1Al el O > 3als) ch=fill();
2l O~ s fill(ch);

Bl e J pa! p=precision( );

B oo precision(p);

LU e o e e J st w=width();

3502 Goncl 5] Lo setf(flags):;

33021 i) oMol Lo 1) unsetf (flags):

S Lo & Y1 ik setf(flags,field);

N aie i bid) ble Jlastoly 330l SIS ol VI as sledsul o3
Pl LS D e B o e b
cout.Width(5):
SR e el O W3 L s L)l
cout.fill(*");
fill(); precision( ), width() Jisdl pioszey Wl 7ol 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
*****10.12

*******Hi'

10.12% %%

istream &4 11.6

olblisy =l dols olbles 108 ) e izl isTream adl das

istream adl oY an mo gy QW) J gl il

g 101

115 Sty kel y 2l Y1 6 1Y) ST Gonie JU3) >>
Amly o Jls) get(ch)

"NO' I Y sy 2 piae U] 2 oT Jlss) get(str)

B2l 1) o ~Tmax > J=s) | get(str,max)

Gl (34 5y doly O a3 peek(ch)
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ostream &4l 11.7

& oV el LW bl o oz oblas ostream i fls

—aza)) ol Lghorzns
PNV a1t
115 Sty 2hetly Bl ¢ 15 ST e 1 2] <«
s @ ch o4 7 2 put(ch)
i e 21,005 (Buffer) ts ) ol g2 s flush()
str s,iall . & ~Tsize 71+ | write(str size)

sl 0Ll Olds L . cout scin s (SIS OV o Llanzel A

. clog s cerr Le ol =T olsls” s . LIl e aslally a5l 2
i cerr 4 o b = Ly bl ) cerr S Loz b Ui
s et Jl (3 CRIP o A By (651 gy 2 (S Y5 153 5
Lo s @ S £ 2wy oz S clog e cerr St s sl LS

cen
By iy > g Jul gl s m

el anl oS 1y JbesY W1 ISy 2> 5 Ll fod oSS
gAY sy ekt 21 le b p ok QW el ) pasnl L e
.phonebook will &b s

//Program 11-4:
#include <iostream>
#include <cstring>

class phonebook {
// now private
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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;

}

"nn,
¢
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Mohammed (011) 011 -123456

Omer (031) 011-576890
Ali (261) 011- 999009

s phonebook adl wlsls” alalas & s e main( ) Bl 3 LY
—5, Ll Jlaazaly 2T wui bl g s
cout<<as<b<<c;

255 phonebook il a0 Ul L operator<« ()il cu x5 ¢
L Lsls” air o ny el ol 240 3 gy 0STream olols oY
@ 3y A e ST o ek Bl od e (<< o)) OSTream il
G ) Ly 1 e JIST 52 SIS e SUL <€ el ey . 3Ll
LV dan JIST 0
—lly Sy 3> el e

L m o) oW Jay W) (e 3> elall food LSl 2 ol i
il oS Jesy 3> Lol Jlaazaly Pl Iy — (_";L:j\ G,auj,d\ iy (.xscml\
. 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 g, 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);

>

// 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: ";

"nn,
¢
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AL A,

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

int main( )

{

phonebook b;
cin>> b;

cout << b;
//Continued
return O;

}

:,_:ﬂu;.u o E}.v

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

Ahmed(111)555 -1010

L Lol Ol gle sL2) BdS 11.9

pdoidl ol et 2y ol plin sli] pdsmtnel) Uil S5
ostream & mani-name( ostream & stream)

{

//your code here
return stream;

}

() s () b ol ra( )s la() oot slash psi QU JU
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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;

}

A o g A

High balance - 1233.23
Over draft - 567.66 <

_I‘;h J”J )}Lﬁ 9\-&3:}] dolal) 3)}‘&\
istream & mani-name(istream & stream)

{

//your code here
return stream;
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}
o gl ek a5 getpass( ) Jxs sl cliib sk JW U
. password Jb=s| sasendl e ey '\a' o3 el Jlazaly o

//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";
M
}

A e g A

Enter password: password
Login complete
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12.2

Files and Stream

—2x JU S Bytes bl e mlze 28" SUll) Gt ol
n Byte . 0,5 s
01 2 3 4 5 6 7 8 9 n-1

end
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Creating a Sequential file
G Vo e ae e Ve g (Cabeld s 2 o Gt s Y
) s W o) 248Ul el e (2 1 G il

Lol Gl L] 3hS o QU 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|
<«"(Enter EOF to end input)“<«<end|
«<"? "

int account;

!
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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

New Sl 25 (3 anbbonzl (K6 o clanlss e p o2y Gl sl )
) Sl 3,15) (3 del

account sl Gl (3, e sl ) bz Sedll 0 foes S
I b e ams )l UL . balance sl oo, s NAME Lasdd) el
Joaddl L5 o J22 Joos
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Reading Data from a Sequential file
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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);

if (linClientFile) {
cerr <« "File could not be opened” <«<end|;
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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 Cf;"
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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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"” «<endl;
exit(1);
}
cout «"Enter request "«endl
«" 1 - List accounts with zero balances" «< endl
«" 2 - List accounts with credit balances"<«<end|
«" 3 - List accounts with debit balances"«endl
«" 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)
outputline(account, name, balance);
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}

}

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 2498
200 Ali 345.67
500 Abbas 224.62
?4
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End of run.
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