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C++ — sl p LS A4S 1.2

//Program 1-1:

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

main ()

{



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

}

I@U}J\L}AC}\

welcome to C++ |

IDE el oy 3 gn05 ol o ity o gl p 5y
2o ) LW B e LA e Sl bl s syl 13 cluslad BT

#include <conio.h>
13 3Lall Lol g (el Jof
getch( )
return 06 el e @ bl @

Comments: liad)

// Program 1-1:
//This program will display a message on the screen.
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05 Ty OF pomtadl o W mali ) s ) L ogh e ali ) el 3 L) 2 it 8
U S AT e g o A o e Gt 3 (3 el

single- L a~1y ot soe sl O 13 (/]) B g3l 2k 2l pusnes
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/* Program 1-1:

This program will display a message on the screen
*/
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—:(Preprocessor Directive) ol <lds

#include<iostream.h>
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main( )
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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";
"n:

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

7 is an integer.
a is a character

" is an integer” s ol o alal) e o) 5b sllll el s n -1
AT - IO, PR W ORI R AT gt -2
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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;

}

—g A

102030
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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 >> integerl;
cout <<"Enter second integer\n";
cin >> integer?2;
sum= integerl+integer2;
cout <<"sum="<<sum<<end|;

getch();

return O;

}

ﬁ Enter first integer

o 4

R Enter second integer
3
sum= 10

10
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char ch;
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ch='72'
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ch=2;
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2
4
cout << " 1\t2\t\n3\14\n";
cout <«<'l' <« "\t <« '2' << '\n' <<'3' «<'\1' ««'4' <\n";
cout << "1 \n 2\t 3\n 4\1";
cout <«<1 << "\1t' <« 2 <« '\n' <««3 «<'\t' «<4 <«\n’;

(S U p s gl e s ST =T
S @y Lol 0dae denom s num e poie O
plly Lol 03 by 5 pannd) e iy 0
Dl paie 3 o)l oda a2 O
3N o (h b e S 25 0
Enter the numerator: 2

Enter the denominator: 3
Fraction = 2/3
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do e 2.1

cal_\).d\ LH L%J}J} N V! EETIEN Q\J1 :.\\ A XY H 3ale
oa_miin LS ( Sequential Execution) ol 18wl 13a o
Al () 5S5Y A HAT 8 bl e Sl Jaad 5 G Gl e (sl
.Transfer of control »Saill Jaiy 138 ey g egeli jll Judus 8
38k g Al Al oSl Ly [opend ) Gt (B Sl Ly anis
sl Al Sl aSatll by g4 5 U & gl 5 Lgaaia 61l Bas 5l 028
Lo Coaall 4001 sas 5l 2 yah

i i) WSl by

if 3)‘_,&‘\

|f3)@\&u\y@6++@)\}dﬁy@)¥w1
-1 Jbe

//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 (numl1> num2)
cout << numl <<

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

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

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

}

¢ numl =3 ALY Jaal 28 aasciial) o (al il galisal) (e 2 AL
.num2=7

| Enter two integers , and I will tell you

R 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 LR st Ly G dpla¥) Al (g if 3 jlal) alls
ac e gl Baal g3l (e la) @l L o) ) aN s Gl 5 (a8
{} 3 mals Ll 8 Ledaas &l 5l
Af B olal) Jee 43y )k (p (2-1)JSA)

if 5t Jos i b 2-1) S
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if.else s 2.2.2

O Do TN ST (5 Sy Al i 5l 3
&paa 2y Ll Gyl 580 BMUY e od sy Y QIS (S o1 13
Sy Gaail XS K A1 13 ATy tagaa oyl (K13 allal) b s
if... else 3 Lall aasius
~:Jlie

//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 aadivall o) Gl il maisll e gz Al

o al
R Enter the grade 90
Pass

e e aelse sl if pn LS of oS Lin
Jif.else 3 kadl Jee &8y 5k (g (2-2)dSE) 5 juals Gl 581 Lgdaas
aniy L aladinly dlla g Sl JU e il (5 5y a0 46 jla el
1oy yial) Jalally
cout<«(grade>= 50 ? "'pass’’ :''fail'") << endl;
e Jans (5301 Gt (8 um sl Jalall s Jag yidll (el
. it g lginl Aadle (e y e lliy 5 a8 4D
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Lagliads (liad a3 calgdin¥l Aadle &5 LAY s L Y
53 g gall dal) AleSh jounil) ity lagmia SLEAY) et IS 1Y) (jlidads
) Al ALl el ity Uk JLEAY) s (S 135 (i) J8
Ol

3 (Absolute value) 4alaall dasll sy L JU)
13 axall s se (g sl s Htall e J81 aaall LS13) aaall Callis (5 s
hall e ST aaadl S

Abs_value =(n<0) ? -n:n;

AV ALY dn 50 0ediin QK1Y on o Al

if..else jos it b (2-2) JSo

¢ a3 bl sl
if (gender==1)
cout<<women <<endl;

else
cout <<man<<endl;
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—Alalaidl if L else <l lall
¢ el lpay e i else &l )bl am 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'<< end|;
else

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

}

Cif puall A gl else puadl 8 ARl G jlall ¢35

leany e if . else & bl pat Lavie AlG L Chaal o (1S

infant 4Kl (i G 406D ) liall G g el Siad |, (mnyl)
-2 b ) B (el e )5S Ledie

if (age >2)

if (age<18)

cout «<"\n child";

else
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cout <«"\n infant";

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

sl if sole L8l aibelse e 3l OY @35 18 (s b Sl S

if soled alielse o3 2 LS A Ly (alk else s Led oud

o) 8L Legin 33 s sall i 5 laall eas Lide 3 pdlie 4l 2 9n 50 e
. b pala

if (age >2)

{

if (age<18)

cout «"\n child";

} else

cout <«"\n infant";
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switch 223

- AU Gladl JKEN 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) 48N (e switch 3 _led) allss
switch solaadl paadi ¢ 3 yuala w‘ﬁi O W @ (G 8 (g i
).u_\.d\dhe.\slfﬁﬂj e\.ms‘);.\@\_\)ﬂ\hyj).\a_\.d\
L@T.\B;LA_A.M‘ ‘;Qje).u)h laac switch °Jh’j‘é‘“‘30‘““-‘-’
(Ot o5l o case Al AWISH (e o g gl 020 Callin | lilass
DSl U4 sl switch Bolaadl aaie dad () 5S5 Ladie
335 aaa sl Iy 15 ) ) jlaall ) 2l 85 case oy a8
dad 3aldat o 13 5 cgwitch 3oleal) 2oy 288 aia ) break 3l
o=l Y as ) () Al 8 as s ) i switch Bolal) s
. default
(vowels Alall g ya dae Clual s A0S & 8w
pody . iilaall da o) (e JA2e 2 S (a, e, i, U, 0) 2 letters)
) 1 &) 3% q i yall LS 138 Janall Gpall o ady el
At g Jasall Gayall LS 13) Ll | 0 e sayead a3 521 5 acounter
syl a1 e o 50 s u - Al 13Sa 5 ecounter () 1 Al
11 Al o sy (53115 ml Y a3 iy e G ya JA0ll
.OtherlLettersCounter

.switch 3‘)1-}’& Jac AA_U}._-, C_ué}'u (’Js" (2_3) Ja
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& sl SWitCh jaze

s\ R pOn

& s SWitCh jaze

ol v_M}J\ el

& sl SWitCh jaze

S o )

J;%" (..MJJ\ 2

e (,_A,,JJ\ o

2 A k]

switch &L Jos 4 b — (2-3) )

29




//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 Uu:

++ucounter;

break;

default:

++ otherletterscounter;

I

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;
}
15 ESCIN gD S [ PR [ B N B 1\ S |
"youareverypunctional”
acounter: 2
ecounter: 2
icounter: 1
ocounter: 2
ucounter: 2
OtherlLettersCounter: 11
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sl E

AUl aladl JSEI G 5 jlall 2215

if (Condition)
statement;
AUl K& Statement 23U s e (e ST (e () oS i ana S 1)
{ Statement 1;
Statement 2;

Statement n}
13l @l jle i ol 3 jle 2dul ot Aad 8 f 5 ladl Janiins o
s Ll 53 Ll s
AUl bl (KGN if | else 3l 22l 8
if(Condition) Statement 1;
else
Statement 2;
bl Al o Lild 3 ke (0 ST e oS else 5 if pus OIS 1)
; {}srals ol 58l
O &l e Bae ol B e et if | else 3‘)@\ Jazics o
sac ol Al s e iy ¢ bomaa if 3kl b 3 Lol
S S A 1) @l e
cif..else sl s el dey ga by 2l Ll @
AWl e d G switch sl @
switch (Variable name)
{
case constant 1: statement 1;
break;

case constant n: statement n;
break;

default: last statement;

}
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AW g Cre Bl < /1

> 5 cin Jleaindy x pusa paie dad JB) g

> scin Jleaiuly y msia yiaie dad JA0)

1 die power misia i dad agal

Dadall Aagill aad g power priall (8 x il Aad
.power
day bl dadzly) g
X st sl e iy arial) dad S 1Y L ladl g
power iall dafdclil o

O 0O 0 O

Gp il sl cla i ALy = 119 x = 9 O palsdy 2
:@UJ,\S\
if (x<10)
if (y>10)
cout <« "* X * * X endl;
else
cout «« "H#H #H # H #" « end|;

cout<«<"$$$$ $"<«endl;
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Bl aY
tod> ol el Byl
Decrement _zitdiy Increment i belse Jlamial o o Sazie @
. Logical operators ikl fo sl
ol e dis 1SS for 5 do s while ) S Gl Jlaul o Koz @
2l
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. B R

f i e ST B5le] (S8 Ll el Ll 5o Jlarzaly
X=X+2

o o

X+=2
sl ) ey 4 o 835 5l aadl) 4= ledl ) Lole s

=gl Jalsall o IS gl s Sllin Loyl e 55 )

e

a+= b a=a+b
>

a-= b a=a-b
e

a*=b =a*b
—

a/=b a=a/ b
e

a%=b a=a%b

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

{

int n;

cin > n;

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

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

35

"<« a*= 2 «endl:



N =10 Woesl 13) ol 1 n = A

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

oRBlly il Y Jol g 3.2

s oV dads 1 2 b of 1ol 1) a0 3 s Ll Sl
Cj)m ) U,ALJ.S\ J.A\.G (ﬁj.l_’ cK.«.@_U RS L')‘.:\.é.;_g oIt w.b\& u-«-.ai-? C++ OT 2\:.-).0
—rdlemzeV g b o YV JE cadl T (h) ) Jole Gy gl o ]
++Qq
aQ++
a=a+] ;= e i 815 e S Sy o @ U 1 BLo| slias
0=0-1 5K 525 0= 51 --0 ol e @ aed 0 1 o) S ks L
o o5 b At A @ on G5 slla O La o] 4l (£
A e Jlentul gundl 2 7 nd #40 Jlominl e STV A QLT et LeglS
Q-5 == e Ll 10 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| <« endlI;
cout << ++c << endl;
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cout << ¢ <« endl;
return O;
//Continued

}
Z@U}J\UAC}\

Ot

(@)}

ailesll Ll g 3.3

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

Jle olias @Ja..\\ Jolalt
x>0 &&x<10 (» (and) &&
== | |x== sh (or) | |

1
Ix (¥ (not ) !

Sl e Ol s U1 el O 3 kb s AN ) 0,
o ) AT O 13 i s 1) OF o) (638 Lty (s K& Ll
15) e X ) 10 e 0 il 55 oy (1) NOT bl o LogllS”
L%Mxotf\sliiﬁﬂb}xﬁmotf
—:(Operator Precedence) Jo! st & 4 o

) S s 3 8l ) bl (3 Rl y o)l s ks o
S W e 3 2

10*10+2*3
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Rl ) 533 U 0l ot i o ks 273 2 o2 ¢ 10710 0
100+6=106.

Qe a gl e e g ol AR Ll O bl 8 Ol ol Bt o
Jlemz_! u@fwufu{@w\ il ) bl (3 dage Lol sall 5 0 OF 0
Y e Gt 3 el gl Sl 5 o U ) cadesll Gt el se

Y )
PN Lol gl g1 P
e diclias o ,/ , *
Laa~ - , +
e | 1= == >= <= > <
ilats | &&
> e =
iy ) S M\ ol

(LOOPS) <l

ol ) S pasans ) (ol S Il as CHt

L Ctt Sl S amis 1) ST Ol o side o Ul pods Lo )8 zali )

ke 057 13) L Vs als (false) Lex of (True)  meowo ol b s O 13|
s sl o s el asel 5,0 ) S

=G+ 3 Sl e g 1T 30 Ss

Rhile Ly 3.4.2

b bs i Of ) mal ) e e e ) SO while 2l s

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

o el e L while et 201 e il 0 s i e e 100

s oo alle O BV} ol s e e 2 e 0
—while @l fes 23 b o (3-1) IS sas

while s Lkewn b - 3-1) Ks

Gl e 3 8 LV e amd an & L 4] 4l g L
N el ade s 2ald J s die las b oadl 0187 13 ‘;JJW‘WW&JWJ
2100 o BT 2 s sigd g plldl 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<«end|;

average = total /10;

//Continued

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

o
F‘ Enter grade: 75 65 50 89 71
Class average is : 74

4 86 79 81 90

g aaldl 3 el e b

while(c<5) {
product *=c;

++C;
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do il

L4 Y1 while i 245 (do..while... s QJL'c) do b fex
o— s % bl 0y L L—*?-T(-’dm) VPR IFOUPE W P SN RN PO
BV e a5 )
do W e 145 o (2-5) K2

do &l Jus iy b — (3-2) S

{ 50 Ml w1 o Lk O el Y 2ISUL do aild) T
b i Wols ¢ Ml n sl s & While 2wl 2801 ¢}
-l

10 AL T e sl sl p i LW el )

//Program 3-4:

// using do repetition structure

#include<iostream.h>
main ( )

{ int counter = 1;

do

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

}=

g A ades 2V 03, S ow b Bl el coutee Y o

12345678910
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for ws

@ oSN aad ) S ol s sae while s do ) O Y e
Ly 2 sake 1,58 23 Juds o sie 0,5 For aaldd
.10 U1 .- counter i o3 aells ool JUW) JU

//Program 3-5:

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

main( )

{

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

return O;

}

U e g A

O 00O NONOlPh WN -

—_—
o
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aile ol B e for 2l 2 b ol il 33 @ 2f

e oy prae e By Ul 3 80 bl ol Lews Lab e Aol Llais
il B g counter ) sa g aald
— P el oda

.int counter = 1; ssle aaldl pue s ags ) (dgadl s

aald) ST g O 13 L s A e ded B3le iy ) Qe

.counter <= 10; Wl o ¢ 13,

. counter++ aaldl e aad (o) ol 83l Bals p sk (sl () ) g

HESRUC AN Uy R v BRI RPET B e T (E Y

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

main ()

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

{

12345678910

e e A e o) o el Lad Sk
el s g U el Al
//Program 3-7:
#include<iostream.h>
main ()

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

{

10 20 30 40 50 60 70 80 90 100

= AW el 3 LS LY s gl o (3 )L B Jlemza) - Ss

//Program 3-8:

#include<iostream.h>

main ()

{

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

return O ;

}

0136 10 15 21 28 36 45

Jﬁw@\@@g%ﬁwjﬁbd\bidﬁ@ for aildl 3 s Laf
i ab il Lol s
for wild) Joe 245" o (2-6) K20
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for &l Jus 44 b — (3-3) S
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sl ool 3.4.6

— QW b S als i) for ) s

statements;
-
//Program 3-9:
// An Example of 2 nested loops
#include<iostream.h>
main( )
{
intij
for (i=1; i<3;++i)
{
for (j=1; j<4.++j)
cout <« i*j«<' ' «endl;

}

return O;

}

) T b oo o JSU 2l 0 4 Sy alotal) 28 O s LSl
(B ) aald

nN =
o A~ M
O o W
-~ o P
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N0y ¢ 2l il (3 altlane ol (3

Jons oSoill e BV 2 (3 T Y] A (2 B5le SLALH o
Ausllall @, U ol 01 35 continue s break o sl ¢
—: break ;.41

o3yl g uldl sz s A break il W e
: break s Ll Jos ais W o LU U

//Program 3-10:
//An Example on break as a loop exit
#include<iostream.h>
main( )

{

int isprime ,j n;
isprime = 1;

cin>>n;

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

{

if (n%j==0)

{

isprime =0;

break;

}

}

}
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dsfsaen 08 13 1 e isprime sl 2es Jag moli I 1
aei Jo Bl Lk 35 58 LY 80y Ui oS 13 Oaad a2 prime
&ﬂsﬁ&wgyJQJJTV.;JJ\atf\slua;fi.(u»\my\&)
0550 Y 6 3 033 e el ads Aol e B N 30 15 13) N1 ) Y e
JLSY #3 Y o K20 adll ol do T e a0 (3 )1 13 103) ST U
WMQ\JWJQMH M%;JJ\J)SJ\Q)\@UJA\&&@W\
Al e 1) %5 0 ws isprime el
—:break &Ll Jos 22 b o (3-4) K2

break &,Ls)! Jos ik b — (3-4) s

—: continue 5!
aadl el 1) dadl continue 5Ll dw
—:continue &,Lal fos 5iS o s JUWI 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 e O pasndl CoST13) 1 b g a8 41O e mannd)

Lo gandia g wnlB JUea] il e g ) el ) ddidl 5 e

If (divisor == 0)

{
cout << “divisor can't be zero\n":
continue;
}
NG sl ey O 1) aald) Bas eney
while(ch ! ='n");

.continue s Ll fes i b o (3-D) Il
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continue

Laladl dal=l 55 gall

Byball Jos &2 b (3-D) S
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: gall)

K= (- = += 23 gled) o) ol ge o Julge CH il 35 @
To= 5 /=
ALy 83l 0Ly cpdllly = aBllly ++ Ll e ok 5 @
1 e b e
W el Sl for aaldl dxb e
for( expressionl; expression2; expression3)
statement

Al pace ded dgs o) dgad) s eXpressionl
OLS 13 L sas g Wil e Bad amdy sl JLa=Y) a5 eXpression?2
Nl o, ald ) S g
AL ane Bad o] o 850 p sk o W) e ks expression3
AU el K while aald i=b e
while( condition)
statement
W S do sl dxb e
do
statement
while( condition)
O R NI L I Srea B I WP e [ HER R
BV s su>14 5 do aald

oy gl @ aadl ez sl break sl fesss @

Add gl ) dad continue s lall s @

Lo s A e b adle Oyl sde on LU sSwitch L) Jors @

and x5 Gy !y || && 2y aS e e 2SI aabdl Lol gl fenzas 4
B Jenot s or
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a5y C++ ool p ST Wit B 1 o J oY1 J1 gt 3 1yl Jameat /1
While il alusual y WS X el 2 5
¥ b a2
cin <« value;
—:iJd while i1 g b3 2 L /3
while (z>= 0)
sum += z;

s b eilzjj N PCRERVER TR Y b;dﬁawm&uﬁ Si/4
(%) Jold pusas! el

:‘}\:J\ @»UJ,\\ Ol 2 2L /B

#include <iostream.h>

main ()

{

inty, x =1, fotal =0;

while (x<= 10) {

Y = X+X;

cout «y << end|;

total +=y;

++X,

}

cout <« " total is:

return O;

}

A

' << total << endl;

:GYS D n cor i suall g e 16
nl=n.(n-1).(n-2)..1
gy s dslby Ol oy ol a3 Lol o5 Gt el ST
(W1 s B @ L /7
for ( x = 100, x >= 1, x++)
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cout <« x <« endl;

1 4119 oo g 1 stae¥t dethay a sy Q1 5 3301
for (x=19; x>=1, x+=2)
cout <«< x <« end|;

: W el dl e 2 ) g2 L /8

#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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. (Functions) Jiss e 8o el el 1 20 5 e 0 Sz 4
o5 Sy math.h Gl 3 3wy 55l 20l 3 sl (LT Je O e @
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Programmer- defined functions

Bﬂ\éd\j.ﬂ\ e\.\:’c:..o\ .\5\}5 24

Ll Lsloanaly i 3] pmali ) jlam) e olh) 3 8715 (3 2l J1 gl asls /]
c ol feally o i Loz

Slkes 35 e pinnd) LSS o o ) 5 875 (3 5 ) el ) sl /2
.J\)u\ww&m%wgs@uy\ ol gl 3 ) Sl

s ddes Lgad 3 55U Jls) asls /3

S 3 dedsand) Ol e 1l Szl 35 (4

o JSI sl y s )t bl ity Q1 gs S 3 G 4 1 il 357 /5
o)y e Gy e Al

Iy B J1 g 2
( Math Library Functions)

34

Sllaal) s @ pdoans ) Jlll e i) e ol 1) LS (s

900 saall ne 1 Sk 2oLy Gl 3 8 U1 el Miad aglod] 2.0 )
JUS 5 Le S B

cout <«< sqrt ( 900);
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A A ol sqrt B S W) eledinl oy 5Ll o iy s

<les argument D1l ala y e sd) n s ey (900) o s 2al)
double ¢ s o warw y SQrT DI dsb ¢ 30 sl asllay o4& 2L 5 ,LAG
Al I gl s e Vs Glayy g ) i e el ) 0555
math.h c W e 5 4 Gt il ol ol @ 2ol 3 J1pal) Jlomsal e

ol ) Vgl e asdy L) gud

Function Description Example

sqri(x) X — o k1| sqrt (9.0) is 3

exp(x) exp(1.0) is 2.718282 e

fabs(x) X —aallll i | if x>0 fabs(x) = x
=0 fabs(x)=0
<0 fabs(x) = -x

ceil(x) X o 55T o 320 20N X 05 | ceil(9.2) is 10.0

ceil(-9.8) is 9.0
floor(x) | X o rol momo sae SV x o5 | floor(9.2) is 9

floor(-9.8) is -10.0
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Programmer-defined Functions

¢ i 15" imodules iy (1] ol ol s pr e ol SE J1s
e ol pane 0SS A (3 8 Al ool ) OF A2 15 (LALL 2030 B0 5 i als
A s Lo By me 0,55 @l i) OF G4 ey (Local)
Ll — >y (Parameters) Ll i » 2ty ellat Ji gl s
FAENCH PPN
Blasl) ods oy VIS 1) ol ) s U] s Ll B Sl
:s»» (Functionalizing a program)
Lfles ol oSG 3] el L) e ol 58715 (3 55l J1 gl el /1
o sllall faall o gid Logb ety
Sllas 3 e pasandl S o) 5f el 5515 3 @) 1 sl [2
1l ) s Sae s ) s ) ol sham 3 ) S
a2 ddes Lges 35 5al J1yll aelus /3
B S el Sl lld) e JHg) Jlenzal 3y (4
@A\wﬁfhﬁb\j@uﬁj\%gw iy JIgs S5 3 G+ + ool alS7 /D
ol g d e f )Wl
@3l I s main A Je 5 OV > aluf, Sl S
g3 Aol Gt s oo pd) oy (S OV (6 e Ll diid 2S00 1

L4 Aol

Al =356
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Function Prototype

) e B e (U] et b o cdlls cleannY olades O pall Wy Lkie
3 A () o 2358 BlST Lo U ol Bad i Lgel iy Lallanns g ke
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b yine Aol alds S @I oy
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int anyfunc(int);

I o f e ) o 3 0L O a3 e i) i g

iy Sslal) dadll ¢ 5 ) e A ol s i it ¢ ) e 0 S
ARV

A Cay
Function Definition

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

{

declarations and statements

GIUC
@l 05K OF (o sdlly W ol s 83l 2l ¢ 5 ireturn-value-type

VOid Wslel ¢ 5 05 aad (T o 5 Y W ilST 3]y LGt Ul 15T e g 5

ol Al & S u sl AT 3 i (s AN -function-name
.(identefiers)

b 055 0 S gay D ) 5,0l ol ) 25Y o :parameter list
J—5 50 gy ol i Jas Ll e g By iy Jo 522 5 (void)
Bl e dbw

oA 3 abe llay Ay W) o if :declarations and statements
¢lad Sy ol il obde| e block 22 of (<< block ol~Y
) Gy 3 Y et LT s e s Wls iy e O (S Y O
A bt ol SUL) ¢ g A1 ) su2 g declarator - el s
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Function Call

I Sl bl e 2T e e adidin ol W cledial
RN ARY Qi L) Jas) (_";1 Al sledza) oo g (@Il clea) & 3 Jass
5 ) dadl 3 e AU Bt Ay Liledaa) s A ) ol ) amy  F S8
A eleszal b5 o)

sl od
Returned Values

D) el Gy OF g Lgzedzad o) 5 Lal U] 08 s OF W) O
¢ 55 V0id B8 2dS) ozl £ L 2 Y A 387 1)y Lgh a2
Sl s Ll W el
A ledzal Lgd @ ) alaid) 4] Sl ¢ el L S G b o3 Sls
D 2 1) g ) i D (Sl o B o5 Y AU i3y /L
return; 5L plaseal /2
Lo ¢ el o5& rETUPN @XPression; & ksl aud o> 5 Wl cils 13/ 3
gmeazal ol akadl 1) expression s
10 1 e slasY Slay e Oled sQUAre s Wls pdsay (20, d
sl
//Program 4-1:
#include<iostream.h>
int square(int);//function prototype
main()

{

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

}

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

return y*y;

LS 0S8 bl e 2 A

4 9 16 25 36 49 64 81 100

square(x) it &5, main D 1> square Y sledzal o
Elrd i YT Pl 8 £y b ) X R e SQUArE D) ¢ 55
Sy w0 e (SQUAre A1 cledza) O main Bl 1) )
Cfor ) S adl alasanly o e i dlall ods

int 5. int ¢ o) e ey 355 W e J square( ) A i
int ¢ s+ — s square D) sl 2 d OF e Jus D) sl G )
Main D) 1 D0 ¢ bk o5 return 5L . La
: el

int square (int)

. (function prototype) Ui w ,ai of £35¢ 4»

GJ\.E.,..:).H

Parameters

A AL Al slednal e laglall o dadsnd) GV s wllasn )

ol fpen 5 o5 AN (3 dzine Ol prae 3 el 07 5 SUL s o S Ll

cout<« squar'e(a); 5l o g ladl JE SO URY YRR RCHPPE
A G 3 S aly 2ol ) aaed) s dymain( ) &
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Square( )

Bl S o n A1) S

B o SV sl w5 oy maximum s s pissie LU el )
eoeo 3lasl

MQIN AL anm 55 e SV 30 o) Bl) Lot 57 slael) £ 0
gl largest sl U] Wsle] ws ol 4l (ons vy PTUPN 5 L) plascal,

//Program 4-2:

#include <iostream.h>

int maximum (int, int, int);

main( )

{

int a, 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 ¢L§f>1\ J;-;T Y f.bu.wl\ of st @U}J\ % C}-‘

Enter three integers: 22 85 17
Maximum is: 85
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¢ void draw_dot (int,int); [ ~ =]
SV el G ¥ e ) ST O ad) B el s
LS ke 08w 1 Lesball Sl Legly e
void draw_dot (int x,int y);

g5 Ol el o Bl o pas @A B3lel ¢ 5 el ST L 13 @
Ant s Al

Cllazy Al e OMeY) O 13) Al (g a5 (3 A1) Bale) & LS pue @

.int s elel &

void Wslel ¢ 5 e Ol #alls o b gl )l @

kel 4.10
Functions with Empty Pararmeter Lists
oo VOId 2 b ollarw y it ¥ I Al 5 G 13 (3
Y Head ¢ byl LagS 5 5f DN ol Oty 2 e 530

void print ( )
Ched e 5 Y 2y ol s ol T Y print Al of Jf e
OISR IR RN NI PRURUE RN UV 'e- A UV (TR IEN

//Program 4-3:
// Functions that take no arguments

#include <iostream.h>
void f1();
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void 2 (void);
//Continued
main( )
{

f1();

f2 ()
return O;

}

void f1 ()
{

cout << "Function f1 takes no arguments" << end|;

}
void 2 (void)

{

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

}

IGAUJ,\.S\O.AC}\

Function f1 takes no arguments
Function f2 also takes no arguments

L3 J gl

114

Inline Functions

Lo g g ol a1 s 3y Lgd omy ) liad) amy o2

B A A s e )le oy bl A1 e U Al sliialy sledinl Bles JI0Y
pszdl (6 gl oS i Jlamioly B30l D) 5 2 s ol el
O U Vg Jis O 3 A1 3,5 sy o Yy S0 ¢ ipalias ) W) iy o
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inline void funcl()

{

statements

}

@ 3hde Ol e pdsiind g 8 el Al ST 1] L A3L) A ausns

'CAU}J‘
tJe

//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;

Ly

Uiter the side length of your cube :
volume of cube is 125

[§)]

// Program 4-5:

67



#include <iostream.h>
inline int mult( int q, int b)

{

return (a*b);

}

//Continued

main( )

{

int x,vy, z

cin >> x >>y >> z;

cout << "x="<< x << "y:" <<y << "z="<< z<<endl

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

}

x=3 y=4 z=3
productl 12
product2 32

Wy ISy S s

Overloading Functions

s S SO els s Y Jlarzal o X5 ISy VI Lad
W) s ot 6 g W p O all e S 85 il W) 3 el asas y 21
sLis] oo desll ods ills ((names  mangling) <Y1 & yin O 5 adan o5k

Ml g £ 15T e WA ) oos G2 b e Bl ol s
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//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;

}

IGAUJ,\.S\O.AC}\

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

iNt ¢ ) o slaeY aalal) i)l Ol abs o5 Wls Jeams o5 U, oV el
long , double «

//Program 4.7.

#include <iostream.h>

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

double abs(double d);

long abs(long I):
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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 <O ? -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 ? -| : |;

}

using integer abs( )
10

using double abs( )
11.0

using long abs( )

oL
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Default Arguments )
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//Program 4-8:

#include <iostream.h>

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

{

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

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

return O;

}

IGAUJ,\.S\O.AC};-\

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

1o 3 Ol y &3 boX_volume D1l by 3 DIl s Szl £
ey U ag Sl ) sds a3 5Ll e b ) andl sud
—:ovk o box_volume 1 main ¢ b s
3ol Y1 o) plisenl box_volume ol @ 1 oo 5 05t N
ol oS 1 ae i) A e ol
length = deis & ¢ m el o 10 D01 23 10 oy 50y oy LU
10
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3 Y1 Sl I D) i o 355 S o (4-2) UKl

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

Box volume(10,1,1)
A

A

cout << box volume(10);

!

Gl @Y Ol I 5 5 148 mo g (4-2) S5

oy Slla 38 13l 2l 8 lars 5 Lo jlas] S8 ol sl 2y L& (3 85 g sl ollaes Sl Lais
sle Slaw g Y oy (3 R B Aoy g LS Y5 8,0 Y1 0S5 OF (ot Bl 31 2 s U o S0

LT LS Y A ppers

int box_volume(int length, int width=1,int height);
) s ) o Bl Y1 Ean I OY

e AL ey Al 144

B Jerm 58 W slodaal Ay i g el & U e Ll Wl 2 4
PV a3 I LS e T o ade el )

int x=1;

int y=2;

—:( pass-by-value)iwil . /i
P b AUl diad) psi oS
void swap (int q, int b)

{
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int temp =a;
a=b.
b=temp;
}
PV A sl Lasazad 13 ST 0D 5 @ e e W) oda 54
swap( x,y);
uﬂ}ﬂU\M%:g&Y\c;wg\Oy&b)ﬂﬁéy )XL}‘“‘*‘BJW
5y bl o) e U s 3 D 5 @ s LIS 5o ke A1 1y Bl
LAl e s W) gm5 Lodis ade g ) ol il alls e fows ¢ (1,2) 25 &)
s d W slewal @ Y s X ol SIT b 32 la s s
:(pass-by-refrence)sr Au ool [0
2oV ) I sl e sWAP( ) A SE dk b g e AL el
Al da L E LY L i ol e sLid] e E!Ju Lers boladls Y 5 X
A g e g ) g (3 e ) ULy p 5 U & O G
o Al Blaw s o 29 SWAP A1 &S 54ST o (4-3) Jub

//Program 4-9:

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

{

int x=1;

inty=2;

swap (X, y);

return O;

}

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

cout <<"Original value of ais" << a<<endl;
int temp =a;

a=b;

b=temp;
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cout «"swapped value of a is " << a«end|;

}

U e e A0S L dly s 2 X s s U eds dds iy
Nty

Original value of ais 1
Swapped value of a is 2

sda 0 0F G pall dly say Gy wdly el 3 iNE L & O34
Vs Yy U 2 by X dl g 2 @il O ol oo ML ol 1 | (B
A clewzal & & Janiny

ol ety a M el oy G (43 IS

Al el y o My o 3 b e (4-3) U
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return-value-type function-name( parameters-list)

{

declarations and statements

Y AV 3715 ¢ D s sl SUL ¢ 5 s Type-value-return
void 0 aes uw

- Ol paill Band Al B et & sty W1 ol e function name

B la I 58y 3ol koo o adll 0 28V 2 parameters_list
RURUISTRPYRN PE

o 2l Ss (function prototype) W e ST 2344 @
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fnrno Slasl &3 A5G 315 smallest 414 (prototype) s e ST /1
Ant ¢ sl pled ar gy b OS2 5y X
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void product () {

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

—&sW AW G b s /D
void f(float a); {

cout <«< a <« endl;

}

e SNy ol Gl A5G Y Gy instructions sw A1 % s ST /6

doed ‘:;T

76



151 Stad Lo Sins 3ubal) 1 5 & sl o 138 Jodited D1 Uy o5 8T /7
4321 30l D1 pr 5 1234 suad) puseand) 55

dena 3 5.\7}5\

Arrays & Pointers <&y o iall
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Cishall b 3 il e s o k) (SeY Sy float

dr—e s Sey it ¢ sl o jais 13 e 568 € B5han 0 QW S8
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G Y jall ogh L iNd@X amal) e ed B il (3 and) (3 ey
gy C1] s C[0] — € wsinall 3 J5Y1 el ] iy Miby O o 2502l
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C[0] -45
C[1] 6
C[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

Sl 055 O 4y SUDCPIPT Jaisss oy jmiall g oy Ul
b=6,a=5 =5 13 SNeus . iNTEger «ms 0S5 & s 5 iNteger

16,
Cla+b]+=2,
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cout«<C[0]+C[1]+C[2 Jk<endI;
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Arrays Uil 5.2

—: B gdall e UMy
e p e A ad el e o WSS 3 e ol il o
oy dbsaall bad S e W S e O oall) e o Lasdey B 5iall
phsi ol C Hyia o 3 iNT ¢ ) o e 12 1 iz Ol O juall 2
:0el
int C[12];
:aVT a3y DY) s plsizaly b siaas 302 5 S japad S
int b[100], x[20]; )
o W S ¢ 2T bl ¢ gl p Slgias e ONEY Se L
(S5 char g ) e s ol 3 s
char ch[20];
1O pheall alisl oo Jlie
iall ole ielby O e N wiall ole dgad FOP aile LU el 1) piiney

//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
nli] = 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
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0)
0
0
0)
0
9 0

S Lozl Y ell3 s fomanip.h Gl greas ¢ L) a1

el o ol aedll OF 6Ty 13 e i) 50 b o 15 SETW(13)
(ks elb w8 o) aad)l e Bl 13w e 0 S

Ll (=) 31 sbud) 2dlny 5 il e Vel 5 Wik 25l obie dgd S5

L 2y ol sy ol G i) vy dadie B ginll ol dgd O llll V) e dnsY

integer ¢ s ox jobie dgon ook Q) el {50l 50 2l sda
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//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«csetw(13) «n[ik<endl;
return O;

}

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

3421 2 gial) oo e ST A (8 53 g gl gl o8 58T 13
dogh LS BIA Glial oliall 2y O ekl S BT 3187 13) 5 o2 al) o e
—: YT O] ST aled Lo L ST il e OIS Lags 5020 Suslie
int anyarray[10]={0};
0 e aiall jolaly bl L0 2l e S5V il dogd view
b dadsud S

. lnféﬂ\wbjﬂ«aﬂg}ra&lzc«&fﬁgdw\cxbﬂ\

//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;

}

:C::‘U}.J‘OAC};-\
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total of array element values is 383

15yl (3 Wl L

const int arraysize = 12;
@ Al S ol Jlonzal o3 . CONST & s> 2alST Llonz

Ae iyl die ngf g Uiy el 3 e e S Y ) pad) L

A2 Gl ongf ¢ Ll il ) 3 ) a0
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Strings ! 35

OV i 2T bl ¢ 5 ol p Slghan L (S8 aT LSS LS
char ¢ s o b sian 3 Gy Al

o bedl el e e plaszal char ¢ ) e 85l gt oo
(string literal)

char stringl[ J="first";

Js—b e by O pall aluly sdd o La STrRingl @ siall s
SFirst! el o

Wt sl i e o2 "First! Al of S of Ls bl s
L vy null character bt O A1 ey dddi 5 1) sty lols G~
CEPF I (I TH Y EPINVIES R YRS RRT Sy W0 B[y Cuppie: PR ¥ PP IE JAREE T
obe e e ¢ < stringl

5 S 0555 OF s ) 5 g o AW 3B geall O Ladls S of g
Al B L B At OBy el S U

0 ool b Lot 3 ousY sty "t Al gt Ll s
=00y
char stringl[ 1="first";
char stringl[ 1={'f','i",'’r','s",'t","\0"}
&Il Js—oll S ade ¢ BT Bsian o w310 (3 Al OF Ly
N b Bhphn L g ol ol bl A L) Gy e
Iy Lo f Ko el 0VeY) e Akl ag oS Wiy LSTRing1[0]="F*
MY s 335 CIN ezl gl i ) 5 b o S
char string2[20];
3Ll y et O A1 1 BLo| B> 19 s e O ol 8 g iy
cin>»>string2;
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.string2
ey <<y cout plasaal O oY Bghas 3 Gl ) £ 2 S
—15 L) plaszaly STPING2 % siall aslb Sk
cout «< string2 <« endl;

2 g g J) B sheal) qd S5 L oy fMdl ae €N Jlemsal s
Boia |l Aol 3 o pl) 4 prs S0 Ld Lgoe 73 055 il il O ~
I At i G U8 S 065 OF G lddt o5 gl a3 ez (3
B ag U cin - O e S0 iy il i ) 5y b o8 s Lk
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//Program 5-4:
//Treating character arrays as strings
#include<iostream.h>
main( )
{
char string1[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;

}

ZG»UJJ\ o CJ,;-\
Hello there al.l.i jssf 18 ausedi OF o) 54

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 ot
Akl 34 sus g dsstringl[i] 1= "\o'; )

oSt Y1 228 5.4

3Vl sda (6 Jlamzal U T13) ¢ ol s Lowd Vs 5us dr
PN sda e STRING R Ay A il Gean 258 0T £ el
—:strilen( )/1

JU ol e b il 875, ol aledd) J b strlen() VU
—r s oy

//Program 5-5:

// using strlen
#include<iostream.h>
#include<string.h>
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main ( )

{

char *stringl= " abcdefghijklmnopqrstuvwxyz";

//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;

}

IGAUJ}J\QAC}\

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

J= strlen A s i Jskll 3 O gz 6 O\ 2 41 07 La>Y
510 3 U ety ST 3 5w pe o o 12

—:strepy( ) /2

& 2 ikl ) Ak o STPCpY A1 fonzas

//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 sl s strepy(y, X) s dois an
de 75 ol ALl e STRCPY W1 0T Ls kY Birthday to you
Lo s IS5, ol aAldldt ) Ay

) o g A ey

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

—:strcat( ) /3

Sl oy O S8 ) ¢ oS B sTrcat( ) D g
A Ll 2 s 0,Se 0 cOmputer sl LU science dkeldi iaki i3] St

-: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;

}

il ez A

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

—:strcmp( ) /4

8l Al e Lol B 587 L) 5 el AL 0,5 STremp )
ol LW AL 815 Al by iilaze WIS 13) 0 e 5y (AU e oS L)
S Al e ST L Allldl 38T 13 o ge e g A ALkl e
13 e g LU sl A

//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|

&9



<« "83= " << 53¢« endl«< endlk< “strcmp(sl, s2)= "
<« strcmp(sl, s2) «endl<« “strcmp(sl, s3)="
<« stremp(sl, s3) «<endl< “stremp(s3, s1)="
<« strcmp(s3, s1) «<endl«< endl;
return O;

}

ZG»UJ.\J\Q,«C}\

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

strcmp (sl1,s2)= 0
strcmp (s1,s3)= 6
strcmp (s3,s1)= 6

JI gl Jailw S OB siall & 5.5

Passing Arrays to Functions

int hourlyTemperatures[24];

A giall pul ST el g A e 7 5 i A Ss
-39 hourly Temperature iz e oMyl £ 13] S

— ) ledzal 3 Le

modify_Array(Int hourlyTemperatures,24);

i LSl S Lgam>y hourlyTemperature w2l ¢
o 2 W e S LB has  f e of W S5, modify Array
Byl jole S ke DIl ey o> 3500l

slalyl Badaze B shuall

S.6

Multidimensional Arrays
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0 5SG OF Alis™ - Sag sl esdaae 055 0 G+ + (3 b siaad) S&
Jah bl st o a sl Bsaae S shadd) el Jlwsa¥ ¢ il o2 am IS
gl o ey sl Cphs 550 3 850 Ul e 62 1) Tables
SesY ie gy O paall fie J 53 e
el g Csho B e 5 A Bphae e LW IS

Column O Columnl Column2 Column 3
Row O A[O][O] A[O](1] A[0][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 AL 50 5a) o A B5iall 3 e o
Bsiall ol A
il ) oz g Gaall o35 1
il el gz s saall (3,1
S50 52 b JsY1 el 555 S J 43 Ciall 383w ) o)l IS 0T sy
3 B gl el 0S5 N s senll (385 S ol
HISa ssee Y 5 e X o 6522 A Byhas e OOEY
int a[x][y]

t VST 3y L OVl s sla Y1 Basail) B shiall e dgf Ss

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

b[1][1]=4, b[1][0]=3, b[0][1]=2, b[0][0]-=1 /
B i)y xa basds 35155 Y b s Lo ¢ 13] 2l B3aae 2 5iall (3 Ls Liaf
Dbl oladl ad S 2 all 0l
HLee OMeY) e sl Bsdae Sl shan dgh 2AS o W ol
//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, 2, 3}, {4, b, 6}},

array2[2][3]1={1, 2, 3, 4, B},
array3[2][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 << a[i][j] <"
cout <« endl;
}
}

" <« endl;

" <« endl;

' << endl;

il ez A

values in array 1 by row are:
1 2 3
4 5 6
values in array 2 by row are:
1 2 3
4 50
values in array 3 by row are:
120
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Pointers <1, 3l 5.7

CEN DTN VU I SR RU/ I R EI I PR 4T F N RS (PR
i elasY s ) Jlanial v G 351 Saluddl Janasidl ga ol L3 5ol 2ol
Seos U @ L) 13 e gl e O 2.5 S 3 ULl e L
i)
int *countptr;
J3 o, sy int ¢ e e ) sid countptr os oo o
X B DY 3 K OF g 8505w e e 5y (U 5 a4l
: QWY\M
float *xptr, *yptr:
float ¢ s\ o ool 250 Bn ypHP 5 XPIP (o S8 0V i
AT bl gy Y ad ol sl pass o Sy
:OM;‘;J\;)MS»&ﬁy&f*MdTﬁygT&gdwg\wi&b;x
o J Int *xptr, yptr:
t VST ol sl eda e las OF £
int *xptr, *yptr;
Ol gie e s ol MU 5T 0 2 e e OV e ol a5kl s S«
0 e o3l wed o e Y pae Y null 5T 0 2 Jos ) a5l L5 5100 g
O aed s gl ags Jas Cr + 3 SnUll e sugd (S5
—iO A el g
—:& Olgdl Jots /1
S O il 2l fmtg (3T Lole sy Ol giall bole oy & il
Y Whaxiol 13] Szad [abelan O gis o] e pane alis
int y=5;
int *yptr;
yptr =4&y: :3,L4
Y S i ypIr O Qi yPIr a5l y i) Ol e rann 085
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b gl @ AV fole (u g ¢ i) el Gy gV & O gl il o G AU 4

AN Gy G g sl ! S

;X Jolalt /2
bl ey ¢ abelns Lkt o gl oo po g o3ll e Linl X

cout «« * yptr « endl ;
B sy s aed aell o i
Slan oy il Olse a oy 314,701 aedl) 2slles o 45 cOUT<yptr; 3 L)l
YPIP Ly aadl G ¢
e o (B-1) K2

314,700

314,701

314,702

314,703

5 s Fyptr

*ypir oo g A o2 O-1) s

e SB FYPTP o) 3 b LS il ) Ly e ® bl Jloasal o5 Lois
.indirection w15\ L

O lamans) s slins o8 Caki aao d Ayl g0 JolaS” dlominl dis * falal)

Wi L ad) jladt pad) ded smg gl gl doyl ) Jole o 80 31 St gl e |40
Al s axd OV @ deadl ¥
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Int *yptr . (o)
*ypir=5; &)
CF By & el Szl g sl

//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 ais " <« &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." <«cendl«< " & *ptr = "« & *aptr
<« endl«< " *&aptr = " <« *&aptr «end|;
return O;

}

ZGJU}J‘OAC}\
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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 JI o 4 s
Y Seod Rl g ke 0550 0 g S35l (3 an o) Ol ial B
O eSe ol sl e g sl ST cint a3 J) float sice ol g o LS
=1 VS o vy VOId Ll S8 50 iy S o g 5 8T ) s
void * ptr;
VI A} s g e Mae psiy g Aol OV Lanzl Sl 3l e ¢ gl 1A
ROTHIY P v e

o Bl a3l om0 g VI L) 5 30 Jlarisd o3 413 T (e L1 JU

g b

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

void main( )

int intvar;

float flovar;

int* ptrint;

void* ptrvoid;

ptr* ptrflovar;
ptrint=&intvar;

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

}

LAY ptr int a5 Jlinfvar sl Ol e e oS gl JUb 2

Y oY prrint a5l Ji flovar sl 01w o WSe Y ST iNt* ¢ 0 s

Al ool ows S SNt ¢ e gl float™ ¢ 51 s
void |} 3 <Y ptrvoid
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JI gl sledal G O i 8l 5.8

— gl sl Iy e B b N s
. call-by-value il . -1
. call-by-reference s~ L . -2
call by reference with pointer oz o o U el 3
.arguments

S s 13 r Ga 33leY Lawd PRTUPR 5,4 OF Gila US55 LS
S 3 e Dl s s o M Jlpl) sl 2 S o Lt
Ao AL il sledzad BT gl Gt 42 e pdsic sl 0 2LSY)
sl Ao I Ol ial) Jale BUSS G5 vy Hae ) Ol F o A1) cletnal
o) J o 0 ol Jlenzal o AW o ) Ol e o Lodis L Lgidlas
L
et 348 iS85 Al e o yls] e 0L 2 olisT 012U )

//Program 5-12:

// Cube a variable using call-by-value

#include<iostream.h>

int cubeByValue(int); // prototype

int main( )

{

int number = 5;

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

number = cubeByValue(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

il ) 8 o Ldotcs A tae S il gt ) s 58
izl g b o585y NUMber i Ss cubebyvalue 91 » 55 ¢
. return i L suses main Bl

cube by @l dan S NUMbEr ) O e E on LU el G
nptr a5l e @) el CoSs A s 5 e~ reference

//Program 5-13:

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

pointer argument

#include<iostream.h>

void cubeByReference (int *); // prototype

main( )

{

int number = 5;

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

cubeByReference(&number);

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

return O;

}

void cubeByReference (int *nPtr)

{

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

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

L o Ot b e S e Olgie £ o ol W) O L ST
~:cubeByReference il ;s Yo ¢ ol sl &ed fokt 50 Ly
void cubeByReference (int *nptr)
Oly—e pf a4 22 cubeByReference 41 ¢ - 2l
Y s nptr a5l & Ol F oy b ke S integer ¢ ) e i
.main dl ies x>
i il g 5 S5 b S U e oMYl 3 ol el US3 LS
cube by il e DoV ¢ il o) S5 0 Al dape S0 F pn
-:a3¢ reference
void cubeByReference (int *)
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S gdall g il i gl

) sty ol iall (3 8l slial) 1) J g ) K6 S Uil s
s s LW I il by 8 siaall
int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout<«endl<arrayl[j];
VS arrayl sial) ol gl s o m

(S sl Lol @b giall olie U)ol oS
bl Ll 8 giall s obie U] o )l (S8 (S o QU1 U
ol gl
int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout<«endl«< *(arrayl+));
o A s o m L

W elsy arrayl[j] s 5T s J *(arrayl+)); s
s ey *(arrayl+l) sl Gsie *(arrayl+j) smed 0% 13 j=1 of s
dol Oy a sl Jis shall ol 0Ly arrayl @siall ¢ gl el ol g
sBsie 13 gl o Wl Oy e m Array+] edl 1Ay asiall 3 e
B yiall jole o3 aslb &y LSy ¢ Baall @ G ) O g o arrayl1+2
il olie o3 1) ol 250 ol el 134 dlgs st )5 @Pray
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J-«M\) CJ\JJ&}&\ 5.10

i) LS 1 CRAP ¢ ) o b piaan 3,2 o Sl Gl U 575 LS
B shas gf obis Jo anlisan) (S Ldae Sl G s o250
alial (3 LS 0b yaal) Jlemtly sy Cnthodes i 4 e LU L
rol o 8l Jlanzaely 6 2 Y1 alldl Ll
char strl[ ] ="with array";
char str2[ ] ="with pointer";
cout <«endl«strl;
cout <«endl«str;
str2++;
cout <«endl«str2;
2 8Trl g 555 Gl 0T o1 5ae (3 Ol OLldd) wles
ige paie o STP2 Ly o 5e <ol (ol Ol e
13 S0 3 Ol Ol sy (S o (D-2) K2

B 3haeS 4 e Aol Fo5eS  me Alls
char strl = "with array” char™* str2 = "with pointer”

P35 e pdly B il Gl 38,5001 s 52 o B-2) U
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Al 3 ) O A ) i by Sy Lo5e 68 STP2 6ol LS 1
with array

with pointer

ith pointer

O i B ps Ayl ool sl Jlosens! 5.11

bl o) ol 3 dled ] oladl (3 Ml ol a1 0,5 of (Ss
BAS 5 U OBalan 3 510 0S5 OF S ol el gall a8 i 2,501
RG-SR WS I
Ll S0 LS oty i ol skl 0l o 83l 1 (=) of () Jlemsal S5
Olat (Sey (+=) Jeld) o () ol il 52 b o 2 3ell s e L)
535 5f Ol Lasf (S LS (=) ol () Jlamil G b 08 230 o s b
A AR e

3 W il ot cint V[10] 2 5ias e SeY1 ¢ 0 o 50
5,503 3 3000 oyt 3 5ial)

V[0] kel 3 U1 pmsal 2 VPTP 250 g @ o Ll s
—ids o (9-3) [0 3000 2 vptr o gl s e

3000 3004 3008 3012

V[0] V[1] V2] V(3]

Byiall 3 JgY1 el pid vptr ugf (B-3) [
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SUENE IULS I FERC VR ST RSN USEIRY o) { U3 NI SN
vptr=v
vptr = & v[O];
= V[1] e 015225 3000 o v w8l 3 V[0] el 01 e
integer im—v ol s o5 ls a V Bsiall ole oY sy, 3004
g i b gl L] we ey 6 51 s AbyTes Jif plasds
deiny Wy 5100 3 el e (3 g e sl BL5] 5 550 e inTeger
char &2 iy 4bytes U555 s o) jad) ot o il ¢ 55 s
M ¢ par U Ll U bytes i sas e ells s, G sas s lbyte J:2

L3 3Ll
vptr +=2;
4bytes it sl i) O 51 L vptr il B wloy o
551U
—:delete ; new Ju! s Juosly 8 S101 8 415)
15,Lalls ol paall of WS a sis o 36 shall eazad
int ar1[50];

W oS Sl o ke ol il s i BOU 3 5001 2
Vod 3 oV (Bre 3L sl RS w3y 3 B shall e @ ne Lids 1 e Bile
b s s U 7 b QW18 ST BaST O s
DS e ST e e Lol Lol G 545
—:new oWl
§SU A Ry i 5 ge dary ams o A3 553 S N@W W)l et
b ks T (St 581000 e e ol fuast (ol
s hew LUST Wl 5 gl
p-var = new type;

Aol 1 nanasd) SIS 20y Ol 052 4 o LB 5 ke p-VAR
- Type ¢ s oo s 2 el NEW JolW)
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—delete jol)
s Bl 3 i NEW Jolal) sl 3 ST IS o putall s & 13)
5,51 by ool Jlemzes) Olaia) L o) (8 o gnld) (b stnn 3 835l 5 STA) IS
e alad 5 S\ 2 de delete oy s new LW s,
Paleld 5,515 e e o ST o QW) el ) o s 5
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

shsy garad i ol Ol ¢ 5 Lk NeW Al 2adS) Jlaszal ¢
= len+l J) zL=ts char ¢ 3 oo ol anasen JUUI o5k ¢ ol il ells
@I ) O ] Lo Lt i 1) o stralldi b len s e
Flpa o ¢ o 08 SV alad 210y 1) ity 550 NGW Jalal) dimy Alkdl g
Cibsaal 3 SN awd Wl e AV liial) Jleazal
ptr =new char[len+1];
53 ,Lal)
delete [ ] ptr;
ptr sl ) ps &) 5 SI aaS” pllail) dms
gl Y shan B0k o5 Y pisdelete bl L[ ] ol
delete Lol davl y asls e CBds o5 LS 13) WleazaY

:This ,a 3

5 s sl c@lj@fhiswlpu \:A;y:u;@j\fym
olodznl ) S O i 3 e 22l (3 UIs gz (ol adan
—: s mop Sl U

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

I3

main( )

{

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

}

il 2,0 g IS e s aWhere ¢ sl e Sl a1 s (i
this o5l a3 o x & «reveal( ) JU Jlarzals

My object's address is ox8f4effec
My object's address us 0x8f4effe2

oY &l tss Wl 0ls—e = 10 Bytes sy W2 o5\ Ol e O] LamS
10 Bytes .+ 850ae e lls (1S JS7 (3 UL
G s sl aslisanl Kol 2T oS a5 s this ol deles S
Ul gal ) (3 e 98 ST 4] i sl SIS0 UL
//Program 5-15:

#include<iostream.h>
class test {

107



public:

test(int=0);

void print( ) const;
private:

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

{

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

}

main ()

{
test a(12);

a.print();
return O;

}

b Jeies 3,30 X asUar Vol 25 PPNt ) a0 et
—:this 25 Jlesaly X 1) 505l

(->) Jowl Jlamzaty 1 453

L) b Qe 25N

AL sl () ol plasaaly 2585 e FThis — L 1 31 LY
Oy adey & Lol oo Jel J ol & () bl OY @y el 3 Lomsns a2dl) sliaef
(VST FHhiS.X jendl v o ol 3V

*(this.x)

Sl e pasiaa ¥ (1) b OV O all e s Al 5 e e gl

1 ey el Wiad e B 8 ke ThiS o sl 6 2 Y lerzal $llls
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: el

o Gt 055 ) 83 90 bl e el Beget e 5l b B sdall

Lol E

A= \;_;M i | (..w\(uj,c..,a_\\ ol g Ldd b saall e ey

bbwglnfiﬂ\wwxuwﬂ;&:ﬂ‘[ ]W}BWL@-PWL‘*‘S‘

JU
int b[1007];
S Y e d char g sl e S siall pises
PV e ol e O o T 8 i agd S
char a[10] = “"computer”; o
= 4 Rig 2 g lly el O AL ey Lol B2 LS IS (S
(\O) <4
PV o8 Y sl LSl gt Se
char a[10] = {'c’, 'o’, 'm’, 'p’, 'u’, 't", e, 'r' , "\O'};
b a7 5 ol Al J5b strlen( ) d1W aws
(6 A Al ) e o strepy () A1) pasias
oSl BURL streat( ) Wl p s
ek STPEmMp( ) DI 0,
S ol piad) gliaS psnd Sl iie e 85l b 550
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eyl

13V o585 G+ Ol yle ST/

b s slael B gime 3 i ) el s Jlts) -2

U Ol Ll @ a1 ga L /2
a\ char str [5];
cin »str; // user types hello
b\ int a[3];
cout «a[l1]« ™ "<« 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;
:JW el dl e 2 W L /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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W e g2 FIinTArray (S woes lusl B sl W) ST /4
a8y O g

L e sk Byias ol oo Ao il Aol p4d 12U, 5T/5
Adest BNy O 4o

opdds e OV & wil o ) GV (0 S i Gt Byle ST /6
(200000 4 valuel ad ied ugé ¢ Value2 5 Valuel (oeos

ANt ¢ ) e e d) 2 ipte S5 e YY) 0

dptr ,a30 dlvaluel sl Oipe s 0

Aptr sl pi il el 0

value2 =i dliptr 2l Wl pi ) sl s 0

value2 liasacll o

valuel &l e acll o

il Ol i e el oda (sl o) LipTP a5l (3 0 Ol sl 0
(tvaluel
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Classes (I) — (1)Ll

8 ) oda Ll

G+ i 3 o) elas] i Jo O e

ol SIS Jlanzal y slis) 1487 e O3 aze

el 3y L slaeVl ) J ol 348 e O am

*® & o o

C++wt}o\'¢‘“‘“f}€"“uk‘dﬁx“
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- 6.1

s e wly bila ] wn o) WS pa Gt aalll 2 S mol ) ol

050 Y ol (3 aallll WS e eSO s 0580 Lodiad IS fanzes
odn o S 3oy il las ) o ¢ e Lo oty ST iy L
o ] gt b slasY Lpelionad (S oliol ) Gl Lid ey SIS

@izl .z . (Class) i OOP 3 ol oS clid) wlisl s o S|
= AU dn Y1 UL Gt

asdl) ez (Ul UL ¢ 97 Joms s U1y 22l /1

¢ o2 Of Sk e~ (data members) will 3 Ll claeV! o i pa2/2
G G UL s e g gl e ST ke e

Jsf 2y 2l J215 3,5 (Mmember functions) aidl sLacl x ae 502/3
Al oS e s v o)l Slleal) ds pos

sla eV il sLlasY) 15 S5y (access specifiers) J oy wisas [4
U 3 AV Y a5 s ) J s o) 2385 s 2N

113



e 6.2
The Class Definition )

UHW\WgW\M\%class@uy\M\JW\@ﬂJu
o Ol ) sfab i ol G w g O gy {0} ool e B
Sitad 25l ) s sl
class anyclass { /* class body*/ };
o
class anyclass { /* class body */ } obj1, obj2;
:€Uﬂ\$éw\ﬂ\a&c++QW\%§3bQ&
class class_name{
private:
data members
public:
member functions
)
—: STACK o5 48 (i x5 2hS i QU 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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3 il 18 gSUy UL o By b 2 8 phal) O Uil W 6 LS
LN e SO
SlwiSli (linked  lists) idas b 3t S s 5 o 38 Ol sl Ss
g slme g Wolim U 0k o ol Sl (4 JS7 . (qUeies) & yially (stacks)
gd &) SUL ) J o B galisial oy G Ay 1 g d il

Bl dye & ladis pusiy () Sl 4 ¢ 5 5 (stack) 40
last in first —\jas lifo sas iadt ada ) Jlty . 4y § s 5T
(s g 15T Jo iy o 5 out

—n LS S UL e & i w2 (stacks) wluasds b
ot s o Sy ¢ UL o il L S JS 0 8 b siall e JUH
,C\jsiﬂ\

% sy o Sl G (push) blads W JW ¢ euaSd) 3 ded i Lais
gy aS QW1 SKE G (pOP) Waliorw Wil JUs 4 ol

push g8

et ) iy gy SUL o 5E Led e B sime S Jked B3le fansad
(oA G s Ty s

b ogi o stack S (i slid) J) o5 Y ddl Sl 3o O)

Belidl i ST g S Ll | ¥ 6.
I d j - - - ‘v
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ol 2y il cla oY1y a5l el e OdeY) A

el Yleda e O by B J o)

Ll sl
” 6.3

Data Members

o O s o o) W ek 2 (3 BSL) clasYl e OOl o

05 S5 0l Sk e DY) e Ll slael) o LS Y il sl @l il

e OSeY £ stack wdl @ St Crv I & L ¢ 5 sl om il slas)

PG NW] cLasV)

int stck[SIZE];

int fos;

g oo o olis STCK 34 L® SULy i Jo STack 2l 2

ST ol U o ¥ ol ) ods o By L Ll int ¢ 0 e ToS sise it

Mﬁ@éf\ﬂ\wwbwqm&fsﬁjzﬂ\w&ﬁg&w
LS Lzt b ST A Laes

LI slasy)
Member Functions

U Al oLl e olleal e adl 14 sTack wdl easend S
Dl 2 elae Yl e sl g asdl) e Jotls Sllaall adia e ODY) 0
¢ Stack sl 3 Sad ¢ 2l o 15 s 2t 15, (Member functions)
SVNCEENRV IR,
void init ()
void push (int i);
int pop ()
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int( s Push( ) sPop( ) « stack )l wlislse 3 Vs &3 ella
g9 o s Pop( ) 4 e Loy 30 T Push() , int() Jisdh s ¥ )
. member functions aJis slasl sl s 2 2l J gl s . int

J}.pjj\ Clads
Access Specifiers

6.5

MW plszaly (3> slael ¢ oUly) sl cliael () o) 115 wad o
protected, ( ~L—) private ; (;s) public 25 C++ & 2ulul SIS
(3 )0las el Bl v s gl o5 )y (o)
U s OG (o e &l o sl o Ss 2t public plal siaell @
s e e BB ) J ol (S5 2 3 profected 21 e @
Y 6 e S Lo azal) ooledl
s 3l Lo e b o) Jso sl oSs private ol ol e
G (6 LS W )l colell

32 0 B Ll o ptew bdd 3 gaad Jpog 542 S5 4 {13
private s» gadl 1id J 4o

i sday tale Rl slasY) |87, aols UL ST stack adll
Lo Zee 055 O S Y o B W e UL 0T 5 LY cH+ 2wl
Agiledal mal ) o 6 = Y1 6l Y1 aans o fale BN eLiaeW) 0S5 O oy 5

Lgrs Jolidl s OWISTH oLid)

Sy oS sladY ol Ulamanl g @il o ol Cadl Of L e

¢ oL elas) S

117

Al



£ o e el a5 b Jlasal SIS L) S
o5 LS e ¢ 1518 Lsbelas o5 Gt 3 oWl of o3y St it 57
—: S5 stack asill b S8 elasy aldey SULy ¢ 15 o) deles
stack stackl;
e ol L 5 eled) LiSe kg . STACKT Wl odn 3 S0 dls _ans
— o
stack stackl, stack2 ,stack3;
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) ey S 1 s e g S5 ) gL S ) AL Jl s
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scope resolution operator —:Ml &3 lale
N G S By A LN P U5 POy PP W VSN S s
DV U o) a4l aian OF (o baie atdl) e ol 1) cLiae )
o M sl L) e ) A B e e Bl S Sk b Slle 0SS
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void stack::push(int i)

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

}
stck[tos] = i;
tos++,
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//Program 6-1:
#include<iostream.h>
const int SIZE= 100;
// This creates the class stack.
//Continued
class stack {
private:
int stck[SIZE];
int tos;
public:
void init ( );
void push (int i);
int pop ( )
).

void stack:: init ()
{
tos = O;

}
void stack::push (int i)

{

if (tos == 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";

vow,

return O;

ey e S cm gl S (3 Ly Ll ol UL G Leis
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stackl.tos=0 // Error tos is private
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//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;

I3

6.7
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struct part

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

Jso sl dlanzal o Lo L sliast 1) J oo o) il ol bzl o
- SS o LS8 Meade LSl o A elas1 )

i) stasl J) J o
Accessing structs

cin>> cpl.part number;
Ladey L) gl ol 065 Loy Bl 3 ) vl 0

& gard) Oyl gl
S ¢ Sliha U e ok WS L &) ol gied) 2050 o5 5 S
S PArT ¢ A e e ke g

part cpl = {6244,15,217.1};

6244 +_.3 1+ cpl.modelnumber & 1) 5 L ods o g
. 2171 2.4 ws cpl.cost ey 15 el e cpl.partnumber

Hied) Jleris!
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e 055 ST s b Lo STack 2l

//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( );

I3

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;

}

125



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( )«

wow

wow

cout<< stackl.pop( )<<
return O;

Dl s e 2

el ) iy iy A slasl 05020 Ls STackette il 032

stackette il wb jiee 5o 0V stack adl @ a5 Gl piadd) . s
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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 .:: ¢l B Juls o 2 & 2 L /4

e 3 Oldlly DLl oo ggdo o 0,8 /5

130



drglud) Su
Classes (IT) — (II) <l

9

8do ) oda gy
.constructors ol de O aun @
. destructors wlagll le O sz @
iU 2> cLacl, Constant objects bl wbsls sla] e Saze @
.Constant member functions
Static data members is' iily sbasi Jlaman! o Seiiw ¢
.Static member functions as'L. ais cLacl,

131



ol 7.1
Constructors
) @ Blessal 13 me o e SIS dged £ 12 0LV an
13y 0 A amad Lgd ¢ TOS il Gl L % ¢ )y stack 2l L;;fywc
Sint() D Jlaszaly
Mo Gl o s int( ) —S 015 Jlonzels O s 108 il g )
Sdm ol 2 main( ) A S s = ol lis bl 2>« OOP 3

Ct+ eons I ¢ STACK 28l 0 S sledial @ LadST i) sds slotzal 555,
coletd) e Aol J1 55 Jlarinl o gl s Wil e L Aoy SIS
RRCHE LN PR DS IR L O Y P S LR EER WA

108 pil) dgod e Jlomial i STACK 38 55 oS o QW) 75 50l

//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( );
I

i L s 5 Y CH+ 3 ool i f Jot ¥ stack il of sy
igne 0 e SLI dgany 585 Lo a Lileda) die 08 (o
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Destructors
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stack i

//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,
¢

"nu,
.
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Stack Initialized
Stack Initialized
3142

Stack Destroyed
Stack Destroyed

—:Parameterized constructor <ldidl Ll g

e Stack i sl 3 a1 0l ol Gxb Y ) olaal)
s ) F o ai bl ks olall 4 by 8 S e Sy Glizsl oliuins

REEINIPRL

Q%)@W&&&%@bﬂ\ Jek

//Program 7-3:

#include <iostream.h>

class myclass {

int a, b;

public:

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

int main( )

{

myclass ob(3, 5):

ob.show( );

return O;

}
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myclass ob= myclass (3,4):
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Constructor with one —: Ol Ji ol oi Lol

parameter
S Sl ) dlaes 51 s et 26 4 b s Sllagw )l ool apall 2

e 0 S mo

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

int a;

public:

X(int j) {a= j:}

Int geta( ) {returnq; }
I

int main( )

{
X ob =99; //passes 99 to j

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

}

oby\_ﬁ\@ﬁu;@\@#\by.s,\}ga@ﬁj;\;\%x Ladl La
— S Gy 99 e X asll day 1 wgd .o main( ) D
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";

137



myclass local_ob2(4);
return O;

}

Initializing 1

Initializing 2

Initializing 3

This will not be first line displayed.
Initializing 4

Destructing4

Destructing3

Destructing?2

Destructingl

At pr main( ) B s 3 el S Gl el 3 T LS
ale y SIS eles) (5 oS Bladge Jd o Loty SIS elis) o 2 Alien
pdge 4t o3 L local ob 2 50 ek local ob 1 oiSU1 e duis o
.local ob 1 5 suge 13 local ob 2 50
G5 o Lty main () 00 G 15wl s 3l oS ot iS4
.main( ) D0 s L8 dm Sy e sSas  Bladgs
B e LW el ) 3 p i G+ i ol oVlemial ¢ 05 Gle e 2 )
NS e 3 s Ll ¢ (Time) w3 i o Slle ¢ 90 ik ¢ 2

Time 1is L) SUL ¢ 5 oty cal )y B (Lol UL

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

}

void Time::printMilitary( )

{

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

}

void Time::printStandard( )

{

cout« ((hour ==0 | | hour == 12 )? 12 : hour % 12)
« “i"<«(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<< end| «<"The initial standard time is: ";
t.printStandard( ):
t.setTime(13, 27, 6) ;
cout<< end| <« endl <« "Military time after setTime is
t.printMilitary( );
cout<« end| << "Standard time after setTime is
t.printStandard( );
return O;

}

w,

n,

IGAU}J\OAC}\

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

o b S0 sls] o Lie F s Time asill g Lty WS el iy
e ielb oy Ot S ebl dgon osiy sy Time L2l leznl
SUTINC N MY | S

Asl—24 o) Joxzey U1y :Standard e

asl=12 gl Jaxiey @11y :Military e
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Constant Objects
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const Time noon( 12, 0, 0);

12w e wed s Time 2l 3 noon <l (57 e s 1
OlewzJ 2zl (3 ) claeW) L3 oo il LS sledzaly CHt b azn s Y
odp B 2,0 3 OV Jam 3 d 5 B Sy ¢ S oda ULy e pus
ol S el oda WLl e D e s b S5 Y Gy oSl
g i o) al eas s cliasl e 5 )Le 2y (CONST) 26 SV e OY)
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casl b ) e 8 ale 4%ty L) pall e (3 CONST
- Time 2 o printMilitary L yaai s obsl

void Time::printMilitary( ) const
{

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

w.n
.

A eLaely SIS pliseial iy LU s 1)

//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;

>

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

//Continued

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

}

void Time::printMilitary( ) const

{

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

}

void Time::printStandard( ) const

{

cout << ((hour ==0 | | hour == 12 )? 12 : hour % 12)
« " «(minute < 10?2 "0" : " ") «« minute
<« "i" «(second < 10 2 "0" : " " )« second
<« (hour< 122" 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;

}

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

noon s—» <.b LPaxi Time 2l & odlS G yw @ ldl b (3

s printStandard( ) oW i olse Wt sy = S s
Ji s setTime Jadi sl SO LagslS” O¥amy ¥ 0t printMilitary( )
noon AU o St S setTime( ) steasa LS Ll ot | 110 asts
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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: "« a;

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 static a: 1
This is non_static b: 1
This is statica: 2
This is non_static b: 2
This is statica: 2
This is nhon_static b: 1

—:Static member functions isLJl LIl slasy) (&)
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SN a5 b SIS o ey LehoSTL 2l e oy SN e ol £ 5 Jlena
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Ly I e L iy b e ST Jlamzal 093 o o5 Al 0 leleutzl
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Cthis sl asld 2l slas ol ¥ /1

C Sl g Vs STl LT A s e sl s 0S5 of S Y/ 2
virtual Lol s oS 0 (S Y dn b 5 i WS (STL L 52401 /3
const Gl e sl Bl e ovey) Se Y /4

I sleaza) SeaS L W Je get-resource A cuw ¢ ol i
A8 T oy L ) S get-resource
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//Program 7-9:
#include<iostream>

class cl {
static int resource;
public:

static int get_resource( )

void free_resource( ) {resource = 0;}
I

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;

}
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Time oW a8 3 3V padl o Bl ol g o JW1 s 31 G a3t o b/
void ~Time (int) ;
b L) - Y1 0L e C#+ 3 Friend ship @laall »gie 26 [7
—alsl il ST e Time o 25 bames Ui o 5 522 0f Sk Ls /8
Time (int h=0,intm=0, int s =0);
Time( );
P Al g e (3 e 2 /9
class Example {
public:
example (inty =10) {data=y:}
int get Incrementdata () const {
return ++ data; }
static get count ()
{
cout << " data is " <« data <«< end|;
return count;
}
private:
int data;
static int count;
I
Sy e ledgdly il e (S5l e s 4 13 s L /10

.void
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Friend Functions )
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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);

| »

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 aandb. */

return x.a + x.b;

}

int main()

{

myclass n;

n.set_ab(3, 4);

cout<<sum(n);

return O;

}
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myclass &4\ $ 7};4; Cod 2 SUM( ) A1) 3Ll 2l W G
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Ct il By ,n o by 5 il J1 gl OF o 08 ) e ol SUL ikl ey
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. \J\;MJ.{M;Y%M\ VI alds y Lede bl UL bl i als o
NECSI OV -7 (O v
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Y & o LS Ao A5 Jloszwl

B et
B 8-2
Friend Classes

o dds OV Jlertel 3 condly a0 O S oYW LS woled

sla oY LSOy ol oo il agio aad) S ol fp Jla) Luged

s e el JEL L 6 Y1 asdll (3 3 ) 2ol

/[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);

I3

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;

}

IGAU}J\OAC};-\

10

AWk @ TwoValues  axill aiis axis” Min ad) e Oy ¢
friend class Min;

ad) |3 - TowValues 2l 3 by a ol claell (U Jsodll ¢ 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;}

1

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;

}

U e g A
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This is ob2’s i: 99

Wy JSCay ol sl et

Operators Overloading
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Operator function

S8

Al dhdo DS S a3 e Loas 3 K ble ed o e ) A0 s s
JSCa I | s2e 0,555 Lie Operator function el alls dG
:C}y\ (sLx.S\
return_type operator#(arg_list)

{

//operations

}
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e L U )iy operator# Ui sls) as s : return_type
return_type o, of (Ks oSy WS e Jund ) 22il) gl LS
Al s slon

.C++ 3 il ads” —: Operator
J_:ww_zgufssigmgx\;J@W;sA\yprw—:#
.operator =8 Wi ISKey + el

oy operatorft il {4 § ) olaw Jl 23 a5 —Arg_list
oo o] o= oy L ale ooy o5 UST 13 doly uie o (s 22
(ooee ¢ == o) T C e ale Jpomeny a5l LST13) 22,6 0S5
s b1 Sy Jed) Ll e sl L oLkl —:Operations

S a1y ey Jole ooy o585 Wl 2,LS7 2487 Lo L a5 O) Ay OV
e e+ ol o sy 10C o5 38 sLiily 23k U Yl
) Gy o hS ) e ity el eyl sl ads ol

.operator+( )

/[Program 8-4.:

#include <iostream.h>
class loc {

int longitude, latitude;
public:

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

longitude = Ig;
latitude =lt;
}

void show( ) {
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” 9,

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

}

loc operator+ (loc op2);

%

//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 0b1(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;

l[atitude =lt;
}

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

cout<< latitude<< "\n";

//IContinued
}

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

loc operator= (loc op2);

loc operator++;

}

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

{

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

return temp;

}

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

{

loc temp;
/Inotice 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 = ++0b1;
ob1.show( ) ;
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ob2.show( ) ;
ob1=0b2=0b3 ;
ob1.show( );
ob2.show( );

return O;

}

2111
2212
2213
90 90
90 90

gl el 1 3
—:operator-( ) {1
Loc loc:: operator- (loc op2)

{

loc temp;

/Inotice order of operands

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

return temp;

}

o) ades 3 o) (55 () - operator A g LY

CJ_H\@ijgﬁyw\yo}ﬁcﬁ\thg&Jﬁw\
) clodi b s B sl a2l 2l Ly e Julall OY s,
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S bl o e b v 0b2 S Ll «dey () - Operator
this & 5u 4 Ll
—:operator=( ) d\u!

Loc loc:: operator= (loc op2)

{

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

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

J_{,;_,QL_@\J_(L}VGUJQ;;}M;=JALJ\ O ++C &
operator il mldl Jull 3 . abesd dls S 4w b o 20 3
el (S DLV an (3 Sy (21BN = bl e ki 258 ()
.LSFT(LGJW.GUJ@J&\=
A szt @) S say this™ Al
:operator++( ) diu!

loc loc:: operator++()

{

longitude++;
latitude++;

return *this ;

{

bpw s T Operator++( ) Dl d=b ¥ =l @ eV LS
this Lol Jlemzaly Jalall 8 on o oolaT 44 Julal O s
»s—i operator++( ) 5 operator=( ) o S of Ly

e oz Operator=( ) A s A etz @ S Aa i
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loc loc:: operator+= (loc op2)

{

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

return *this;

}gT}_A t= S el Lelse g+ S anldl A5l el gl oy G4
S 13) Siad ol e La flectand & sl S Jaws ppadl ol o
ob1 += ob2;
ot s g 0b1 S operator=+( ) Dl cleszal o
.«Jl ob2
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/[Program 8-6:
#include <iostream.h<

class loc{

//Continued
int longitude, latitude;
public:

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

longitude = Ig;
latitude =lt;
}

void show( ) {
cout << |ongitude"; ">>

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);

{

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

return temp;

}

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

{

loc temp;

//notice order of operands

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

return temp;

}

//overload 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++()

{

longitude; ++
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latitude; ++

return *this X

}

int main()

{
loc 0b1(10, 20), ob2(5,30;(

ob1 = ob1+ ob2;
ob1.show ;()

return O;

}

il e o A
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/[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<< latitude<< "\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 ob1(10, 20), ob2(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;

}
:G”UJJ‘O‘“CJ;L‘
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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 set(inta,intb){i=a; j=b; }
void show( ) { cout<«<i << " "
)

class derived : public base {
int k;

public:

derived (int x) { k=x; }

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

}

int main( )

{

derived ob(3);

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

<< j << "\n"; }

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

return O;

}

IG,GU}J\Q.AC};-\
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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<«c " "< j<«<"\n";}
I

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

Int k;

Public:

derived (int x) { k=x; }

void showk( ) { cout << k<« "\n"; }

I

int main( )

{

derived ob(3);

ob.set(1 ,2); // error, can't access set( )
ob.show( ); // error, can't access show( )
return O;

}
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ob.set(1,2);

ob.show( );
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9.2

Protected Inheritance

5" bty 1wz D10 o5 (protected) o2 Jse ) sus 0813
S8 el e L sl (3 a2 liael s el 2l (3 Aoy Bala) clasY)

ROV P T IV et S\ RERE NV P R P

//Program 9-3:

#include <iostream.h>

#include <conio.h>

class base {

protected:

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

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

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

¥

// Inherit base as protected.

class derived : protected base {

int k;

public:

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

//may access showij( ) here

void showall( ) { cout << k<< " "«<endl ; showij( ) }

I3

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
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// member of derived
//Continued
return O ;

}

IGAU}J\O,@C}\
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Inheritance and protected members
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//Program 9-4:

#include <iostream.h>

class base {

protected:

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

//Continued

void show( ) { cout<«<i <<

I

class derived : public base {

int k;

public:

// derived may access base's i and j

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

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

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";}

e ¢ 5 asle @55 base wdl . derived wil @5 <& Jul s 3
clidy derived adi 3 setk( ) LU sl des W Lo § 50 UL e
c bl eda J) Jso D sall Ko
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//Program 9-5:

#include <iostream.h>

class base {

public:

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

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

k

class derived : public base {

public:

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

int main ()

{

derived ob;

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

}

LS o ¢ oty ol OF W iz main( ) 1 3 oS0 e
. derived sl b 0b s
L JUST 0S el e 7 AU

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

#include<iostream.h>

class base {

public:

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

I

class derived] : public base {

public:

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

class derived?2 : public derived1 {

public:

derived2 () { cout " Constructing derived2\n" ; }
~derived? () { cout " Destructing derived2\n" ; }
¥

int main ()

{

derived?2 ob;

// construct and destruct ob

return O;

}
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Constructing base
Constructing derivedl
Constructing derived?2
Destructing derived?
Destructing derivedl
Destructing base

a3l &1, )

9.5

Multiple Inheritance

ST ST T sl s e Lo a8 O 5 Ledis Sl &1, ) ond
class basel

{¥

class base?

{¥

class derived: public basel, public base?2

{¥
) olislye 3 o - base? s basel ol » 2izis derived )
sdz e 0, OF gL alobs dlanl gy Jand) iy o6 Sdeld ledll Luab izl
el as IO J s
atl) B0 ) Jlonio) 28 g LU s )

//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 base?2 {
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 Ll el (3
I slae ) Jse ) derived adl sz s 0b IS S il canle 81
. base2 wil xW showy() s basel 2l o showx () s
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Program 9-8:

#include<iostream.h>

class base {

//Continued

public:

virtual void vfunc( ) {

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

}

¥

class derived] : public base {

public :

void vfunc() {

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

I

class derived? : public base {

public :

void vfunc() {

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

I

int main( )

{

base *p, b;

derivedl di;

derived2 d2;

// point to base

p= &b;

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

// point to derived1

p= &d1;

p->vfunc( ) ; // access derivedl's vfunc( )
// point to derived?2
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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( ).

i WSOl =Y L vfune( ) 2l BY) A Gy e ¢ base w1

viunc( ) ) Ci e sale] £ . L YY) @ A1 e 3 ViPTUGD Gl
. derived?2 , derived] izl w3

—1 ol gate Ay )l e OMYI E main Al 1

a5 proype

base sl 1 5 50 .
base il b I b
derived! il ob s d1
derived2 wdll xb 557 d2

i iy vfunc( ) i sleasat f5p Lol U b S Ol s s ¢

I o) Bk ¢ base aill sl AS Olse Lot OV S350 O Loy p e sl

dl SO0l U p 45l ied i & Laan. base aall 3 4l vfunc( )
V) dis g OV derived]  aiad) aull oU)

derived1:: vfunc()
)l ey p il ) derived2 aill ol d2 S0 0l s ¢ 1ped

p -> func( )
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virtual type functionname (parameter-list) = O;
FO b g (20) ahd) ST HU padl BYe (T U 3Ll 2dle
e B 0 ) 6 2 05 Wl of Gl
number sasW 2l 4k ao) 5 A by Jle Lo 24 LU =)
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L) ¢ oct type « hextype aza U ol 3. show( ) .l Ui
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;

>

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 :
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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) ;
0.show( ) ;

return O;

}

20
14
24
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class derived-class-name : access base-class-name {
body of class

>
o Ll Bl Wy b AAST (3 S5 by ¢ Sy 202 ACCESS o @
iz 4 (private) iol= of (public) isle a1, 05 S5 of S
pdsand) J o i s (- s (protected)
alall sla o1 1,y o5 Wby Bale Bl ot ple Jpo sl 502 OIS 15) @
sla N as Sy amal) a3 ey dale LaslS Sue ) 2l 3w
2l slasl oo Lol Jgo o)l S Yy ueld)l asdlly sl saela)) asdll (3 aoldl
JAazadl
sl la £Y) IS by dols &1l and ol Jso ) suz O 13 @
sl sl (3 2ol cliael moas Sl and) (3 Bastl y
il sl eY) S ey a2 B4 el a2 Jsodl a2 OIS 1) @
aazall 2l @ da cliasl o saeld) 22l (3 2
Sy al VLA ol claell 8 a ) paddl U Jse )l SEY @
aaal) ol 3 slasl e w2l sl () e ) (S6 el
w\(wwﬁoﬁjM\w\w;sxw\w\wwﬁsm *
sl asdl) page 15 Yl Azl
ST el s e b a & 5 Leis Sadadl) B, LU @
) ) o Ly i N ol 3 sle SN saw us @
selal) sl (3 A sl e a0 1> 2 2ol BY1 J1sl) e
sl oldl 3 L sl
Aol Al e o pd e dinia a3 SIS L) saeB A b5 iy e @
2 ) s ol Sy 8 gl ol gt Uy e o llall A1 Gt 502
ozl 3 e oYU saeld) asdll (3 ansl Y Al oMe) s Ol 2 @
JAazadl

191



oLl sl ele ) o ¥ o) ) » (abstract class) zu =i zdl o
e
gy el Ol (3 gk 8 0 e B W Al i) Aol YAl e

el N
:a¥ o IS | iz Uy 0 ST /1
.(Inheritance) ©,J1 o

.(multiple inheritance) saxli €1, 50 o
P

(base class) sacld i o

.(derived class) izl 2l o

.U:B.\&\EJ‘Z\&A.U@UJKLQT}AM‘Z\:A\&L{:(i.hr’/c,’w)/z

sY (protected) 2! Jse ) 342 Jlassl aus (p2 51 jasy Jady /3
g e b g B lall ada 3L L Bue Wl Al ULy e dug

?f.,..m L) 2N JI gl Jlasmanl \gd o,is é\ J\},‘ﬁt e § ) N1 1 g Pl 14
. (pure) & i) @Y J1 gl g i) Y1 JV gl G G ey /D

Z_g'Q}aﬂ\ Sl Solzdl ‘3 E\c..'p\jé:ﬂ\ J\J.U‘ JS (ih? / (D) /6

Al B! ) 195 03— O —% (abstract base classes)

192




8 yislall B !
Q‘;L&w}’\) grj\jﬂ\

9

Lgang @ad 1l gl s e gast sLadY @V OV 8 Jlemza) e - Saiias

(Templates Classes) <l i 5 Jlanz) 0 Sz

G+ i (3 OlelmaN) psgin Jo O jaz

S ol e iy try blocks 95121 17 Jlaszal e S
sl &g ) oy o S&

slmaV) oy e Sezie @

ks o555 )5 catch blocks LUl |7 Jlawca 0 Sz @
el

*® & o o

193



oY IV @

Template Functions

19

U DU ¢ D) o RS o5 rad ) Jlzaly o8 Als Bl Us )l 13)
ey
int swap (int &a,int &b)
{
int femp;
temp=a;
a=b;
b=temp:
}

u\fﬂuﬁiﬁ\wwwmjm'l‘ C);J\wﬁ\.d\a.lﬂv:.j

LS s s ST i long £ 5 e cnedy Izl

Long swap (long &a, long &b)
{
long temp;
temp=a;
a=b;
b=temp;
}
. float g o Onedy Jlan) s, 13) sl alls a,lST Jaana
LY alade oW 055 0 g S VW IS (3 4t s D) e O]
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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<«! e jec "\n " ;

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

llll<<j<<ll\nll.

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

}

IGAU}J\JACI';\

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

g 1T 5w OV swapargs( ) A1 Jass del mali 1 (3 ol LS
Lol faws of K6y U Ll 57 Lshewsal sz s char «double <int oL
I a5 ¢ pandl 18 e 8,8l SUL 1T ae o g 6 T Bl £ 1 e
LS e S 55
template< class x> void swapargs (x& a, x&b)

{
X temp;
temp = a;
a=b;
b = temp;
}
g S A ahennas @l SUL g 5 L pde sa VI D18 3 IS
¢ Gl JUE (3 OV B e g 5 @ Qe OF a6 ol o TR O

B B g e 325 X 52 V) s

Y L1y OByl )
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//Program 9-2:

#include <iostream.h>

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

{

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

}

int main( )
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{

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

return O;

}

char* dnt culd ¢ 15t type2, typel Jinzal & Gl = 3
JIs e long «double «

10 I like C++
98.6 19L

ol S
Templates Classes

Sl o2 WSGL 067 aaldl a3 WL, of G o)y stack il
float ¢ 51 e Ul o3 Us 113 Uy int ¢ ) 5o Lo amly bl 6 55
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//Program 9-3:

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

#include <conio.h>

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

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

public:

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

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

}

//push an object.

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

{

if (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> s1, 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 «endl;

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

// demonstrate double stacks

stack<double> dsl, 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<<" " <<ds2.pop():
return O;

}

<<sl.pop( ).

<<s2.pop() ;

<<dsl.pop():
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stack <char> si, s2;

o ilar s bl 55 STack wdll ol $2 (ST S 5 Ll sdia ¢ i

tiy bobi e o char g 3 e 2 oy S pde SUL 5 51
char & 3 Je Joxs LU0 2001 sliasY) o i gt Ll

A ey ) BLo) STACK 22l sl 0 0588 S ol OF Lia o>
— S I b e bbbl o B8 ) ol 2R oS e b ps 1 <chars
St stack <double>
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//Program 9-4:
class any class

{

public:

class an error

{

I

void func( )

{

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

}
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3
void main( )
//Continued

{
try

{

any class obj1;
objl.func();
}

catch(any class:: An Error)

{

// tell user about the Error

}
}

L oud of Kot ol 18 25 anyclass e iz qal s Ty

sla W oy &5 .any class asdl e pladt o1 (3 slimal i Wad o slasl (o

throw AnError( Ui ol el leh throw el S Jlasat

)

i ls” 3any class il o Jolis ) ol L)l a2 main( ) & s

any il b s s 3 e OBlas) ol lall Ll e samly (6f o 13 212
ol Walt b5 ol LU AT 1) WSl Jaz g bl ) o2 ClOSS

//Program 9-5:

// Demonstrated Exceptions

#include <iostream.h>

#include <conio.h>

const int SIZE =3;
class stack

{

private:

203



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

}
=~ T A, LS 3 5 ) il (g ) bl o L 13] il o (3 O 6 L il
Stack Full or Empty
@ il ol i ga ) 2l L SOV A E U s %Téﬁu}g\ SA4
LLEN S throw )6 )Le b ) bl
stack I 05 Lute 3ad o ol 11 J sl 130 STaCK 2l 3 clema¥l Sug
Luojﬁ; Lkis b s J gl )T&Ju
LY s stack 8 o dhes s L S W o A LY
i 13 etz i i ohle ozl lax o b2 stack al a2
Jlomi sl LS 6180 (3 slimal o)y plad) mobipd) (3 o o VW el i)
16 ,Ladl
throw range( );
(i @l range &l o) (peall) i) jLamcal range( ) ¢ o5
S colslzma) dlae ) el ) oSS i Throw oo Lo 32l odd w05 its
Wi 5 8 pol o8 8 502 slizaV) s (3 o 8 s Maing 3 oLl
try aellY) ads
S s g 5ol B 3 g g sl V)l Uy i ) e o A
ol 3 sl a8 ) 5y e cateh L)
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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 ) {
strcpy (str_what, s);

what = e;

}

¥

int main( )

{

int i;

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

if (i<0)

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

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

cout << e.what <« "\n" ;

}

getch();

return O;

}

H= -4 ool 6 o) OF ol 8L ol ) o = A

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

F 13 Sy e sm o3 Jles] poad) e i e oLl el )
s ao ) My Exception al ol 5157 slasly mal ) o5k (Il 03, Js]
A
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dediin 11.1
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.z Ay bl obhed Lillexsal iy cout ,cin

Gl S i 2 11.2

e (11-1) JSad

iIstream ostream

iostream

&é ol i s - A

s g Ay el g de b sae ) asd) s 108 A Sl e 65 LS
Joll s e g 151 Gl oy 3872 B eliae Yy el ) e el e (s 22
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Format state flags )
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A @S G Y ez uppercase
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5 Showpos el ale Jlominl iS” sy LU peals 1)

-: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

=g 11.4

Manipulators

L ) I | Jo gy endl
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cout<«<hex<<var;
grd iy OF U 4l a5 Ol y U o ) 5Ll Lgdarias ol AILH 0]
hex sls 71,0 s o 6 ptmted) o) & 051 50 1 LSS alley 33
REY-T RN
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—:ol sl sda femzs S iomanip.h
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BLI pa o) BY) O e A1 s sl O bs | (int) sad O~ setfill()

(3o 3,2l G Y 2Bl Lo (int)

setprecision()

53021 MY Lo | (lONg) s pMUsd

set iosflags()

33221 eVl s | (lONG) Gt 2D

Resetiosflags()

13 S il 3 L e b 55 Sllaey el )l oyl o)
U gl a3y el o sl i) o e Lol setw(( ) sl Lloaz
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//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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Stream Functions )

C VI s Jame QW gkt s 2T s duks

\ghun 1!

(2 AV 5n ¢ 1Ayl O > Bl ch=fill( )
i O b fill(ch);

Bl e J pad! p=precision( );

B Lo precision(p);

LU i e e et w=width();

3302 Gl Sl Lo setf(flags):.

33021 Gonl 25l Lo 1) unsetf (flags):

S L & V1 i) s setf(flags,field);

e aie i bai ule Jlamialy 33l SIS oty VI o sl o
DAl LS D e il o e b
cout.Width(5);
— e padl O > W @L@\M(@j
cout.fill("™*');
- fill( ) precision( ), width(() Jisdi puseins L) el )
//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;

}

il e o A

10.12
*****10.12

*******Hil

10.12% %%

istream &4 11.6

cistream ) oY am o LW J k) ails)

PLEVY AN

W15 S ety 2wl 6153 ST e Js) >>
Aty 2 o) get(ch)

NO' Ul Vo 8shan 4] S ol J get(str)

Byaall 1) o ~Tmax o> J=3) | get(str,max)

G (3 4S5y Aoty o Bl peek(ch)
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&) oV e LW bl o oz H oblas ostream ad f s
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s g ch S bz put(ch)
Lt e =1y51y (Buffer) ol ol g2 mes flush()
str s,iall - & ~Tsize z1»1 | write(str size)
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. clog s cerr Le o =T olsls” s . LIl e asledly maUll i
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.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 q, 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;

}

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

S phonebook il oS dlalas e s main( ) D) 2 Loy
=8kl Jlemsnly =T olal bl ¢ 5
cout<as<b<<c;

255 phonebook 2l a4 W Js operator< ()dlul cay,x ¢
f._.a.gU Lsls” i oy bl e i) 3 gl ostream ol oY
@Bty b o ST o ada B3leY) o8 e (<< b)) OSTream  aal
G ) Ly 1 e JIST 52 SIS e SUL <€ el ey L 5L
Y dan JIST 0
—y Ky 2> el e

L m o)) oW Jlsy il (e 3> bl food LS 4 Jal) ek
Aags WS JesY 3> Jalad) Jlomtols psiiocal) ey LU ol 1 Lty szl
. 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 q, 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: ";

"nnu,
¢
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28 o, A,

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

}

int main( )

{

phonebook b;
cin>> b;
cout << b;
//Continued
return O;

}

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

Ahmed(111)555 -1010

DLt oy s el 1

pdoidl ol et 2 ol e L] pdstenal) Ll S5

—ip T ke ey Ll 5 52l

ostream & mani-name( ostream & stream)

{

//your code here
return stream;

}

() s () )b obsm ra( )y la() ool stasl psa W JE
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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 <« "<- " ;

retfurn stream;

}

int main( )

{

cout << "High balance" «ra<« 1233.23«"\n";
cout <<"Over draft" << ra«b67.66<« la;
getch();

return O;

}

High balance -> 1233.23
Over draft - 567.66 <

—I@ J-?'J )}Lﬁ S-W? aﬁw\ 5)}.&\
istream & mani-name(istream & stream)

{

//your code here
return stream;
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}
o gl psk Wy getpass( ) Jxs sl cliib g5k JUW U
. password Jb=s| sasenll e ey '\a' o3 el ol 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";
%
}

b e e A

Enter password: password
Login complete
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Files and Stream
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n Byte . 0,5 e
0 1 2 3 4 5 6 7 8 9 n-1

end
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Creating a Sequential file
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//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“«endl;
exit (1);
}
cout<«"Enter the account, name, and balance.’
<«end|

!
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<«"(Enter EOF to end input)“«endlI
«<"?2 ™"
int account;
char name[10];
//Continued
float balance;
while(cin>>account>>name>>balance){
outclientfile<caccount<«” “<«<name<<" "<«<balance
«end|;
cout<«"? ";
}

return O;

}

IGAU}J\O,ACI;-\

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

? 100 Ahmed 24.98

? 200 Ali 345.67

? 300 Hassan 0.00

? 400 Omer -42.16

? 500 Abbas 224.62

?’Z

Mo Sblo pllss (3 aslboinl (S8 S bl libe potny L) el
el Sl 3,050 (3 delu
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12.4

Reading Data from a Sequential file

sl o b g2 aelbg (bl Gl el p sk ol p LG OV p i

Program 12-2:

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

#include<stdlib.h>

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

{

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

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

exit(1);

}

int account;
char name[10];

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

«setw(13) «"Name" «"Balance"<«<endI;

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 A
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"<«<endl
«" 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:"
«end|;
while(linClientFile.eof()) {
if (balance==0)
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outputline(account, name, balance);
inClientFile >>account >>name >>balance;

}

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

«end|;
while(linClientFile.eof()) {

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

}

break;

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

}

break;

}

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

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
22

Accounts with credit balances:

400 Omer -42.16
?3

Accounts with debit balances:

100 Ahmed 2498
200 Ali 345.67
500 Abbas 224.62

236



?4
End of run.
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