S9! 4l
Co+ daly doma ) JI dodds

dd-gl) oda dlgy

Ao Gt ol S e Sz @
2 Yl JesYl Slle plasaal e S
Gt 3l SUL oIl e O
Gt (3 apled) elgad) Jlamis] o St
Gt 3 i) byl Jo O ann

* & o o



dadiod! 1.1

lr ol ZBY Bg My 5 ey anes I Sl 8T e Gt 2 e
1 o i BT ) W) ) Sl o el gy o (B ey sl Ly
3 gl 3dially 5, S wlighd) adles e Lgndolsy o G+ a2l . g3, CH+
 Wnpskaiy el s 3 18y b Lt s 2,800 el Bl

ols Bjarne  Stroustrup Llal iy .C aall Tolazel G+ adlll iz
C++ ) Lot ji55 «(C with classes yobs oo € L ond Sl 0 VAV
AVAAT a3

Object Oriented =i s ozl Csal G+ adll i
S 353 s 05k5 ¢ (slly ((OOP) 5 Tlazt) 2y U5 Programming
e s Sy et e Lo s LY oLl (3 ddaedl agdl a2 (LT
A=Y W 3 sus b e sl il OF g sl G5 dn
1) ) el

o i 22,00 oW s ey Fortran s Basic «C Pascal <
Comlll adas o 3le 2l @ 3L IS0 . (Procedural) sl oW
N S S B B S WO R PR TR FEAN

9 Y obadadl e iy e Sl e i) il oS i) of a1
el poks Sladadl 1Y et anlls ipaall 1Y) alall o dlSiie Slla
W%@wwwawﬂwwy:ﬂv@wwﬁfcﬁﬁj ada
sbazel @1 ol eliorl U] Aecdie SIS V) bl e lts e Il el
zd Jok 3l (Procedures) <!>Vl (Functions) <yl sl
oSy o Baa iy (332 agarly malipdl 3 alls JSTEME o cogdlly 360,30 Lol
3532 Lilge dis Slagkadl o Gege 1 236 JIy L alSald

gl o (Y sVl G el (laidndy el o 5 e
G ol ga a8y S s bl val e oS a1 Slins Resseall el
3579 (3 ) o5 Wl w2 e ast LA SUL o o g UL s



G o o ULl ol o o o) VI e el 055y el
W bl @ NI ST e Ll J ol OSGYL e ST 85 (6F )l UL
oo Al OF e i ey Ll o) f sl i SUL 050 L LI
Sy Wl (3 B Sliine 9 (( Local)y W2 wlpine G €y Pascal 7ol
G oY sae e Ll Jeod) g o degl) UL Suds e a2 ol gy
Y Ll Jsosl W5 e 1S s DU 8 20 b ASCie s Ll el
Lere belas g VI ST 105 093 0 SUL (i i S8
ods Jlaxza) VI ods ez g VI ST foad] C“; g bl Liasl 13
eyl UL

Bl (VI Bt ) BUSG O o 2l Y1 el oonas 055G L Ule
g5 gl sl A=Y oLl 3 cnas . (R it L s Y oLl i e
2ol & DLl sl ST ¢ ol el @ Yol 18,8l 615 O s UL
REEURFY LU RPN
—: el ST gl

o Joxs N VIl UL ns 2 i) BT S el 2l 38
Fa= I SN 3555 35Ley ((Object) ST o sy LS (3 UL els
(UL ) Jsosl sal 2 k) -(Member functions) wis slasl oo
iilis LEYIsy UL Of Jliy Ut wdbhuad) s izt UL 0455 10

4~y 525”3 (Encapsulated)

D eed) AlS Ol O s

LS e il cidadll LA wllSy a2l 3 sl o sy $Uls
(5 as5 O Sg slily g (i OF (S8 atliast ) dmdy Wb alad

7o il e 3 seliasl 3355 LS anmz gy HISI DUl s Gt 8
BN COUP R R NPT LK gy RUIINE PRCHWIC AR IS NIRRT CE e
Akt LA oS e S e iy @ilas 42, 3908 U
:(Inheritance) &1)4)y oLl

SIS o 7 iy LSS o el e e 2 OOP 3 oS
3af G oy bl e LS clss] g (B o Bl 95 Caliy chims 22d) Al




sad oy or 286 VUl ol SlST (3 Lk pme 30l VIl UL s L
OOP a5 Jlurinl (Ss e @l 355 1) wladll 356 (3559 L asleall Sl
s Sss ((Base class) sael) asll o ST ol susly de b azd) WS
Lol 1 Lpatlan Caiar LSy suelill 28l ae Lgailian 3 S)lis o p=f oo
.(Derived classes) wizall il sda  ons
:Reusability Jua d3te) L8

M o ¢ ol (3 Lashoniy SO stpd) e Lamyr S 2dll 187y
555G 1) Lols Uasele a31)5)1 23 gde 39549 Reusability Jleaa¥i ssle) i Ll Y

Sper Ciias Wapdd 093 ag Sl 835mmsn 8 ol s wlaniy o Jlanza) Bl
G ) e s A2 Blixs) SV e 3y L) B )3
— Byl Ly i‘ﬁ’i eLid)
BT Gt ULy ¢l el Ay mapll Jaws BT S wlgs ool s
ol glas B SUL gl o5 ol ol selsdl o sla ) Al Wiy 5 asl)
Mblaazal )
Polymorphism and overloading  : &1l |exdls JWCAY! s
siezy e Wlanzo) ooy Wiy adlse C LT 2 Jelsally VI Jlartal oy

(BP9 Sy o el Basas SUL plest el 1) Gt il iy ¥ L JICaY)
S el s Jlemnnls S 800 SUL g1l o Joall o 8,080 el
Wl JSCss Jlsall sda e @ il asie Uiy = of + STa bW 1Y) Lt

Laduad t\jﬂ\ o S

CH+ 4 ol LS 4hS 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;

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

cout << 7 << "isaninteger.\n";
"n:

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

7 is an integer.
a is a character
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//Program 1-3:This program displays output on the screen
#include<iostream.h>
main ()
{
cout<<10;
cout<<20<<30;
return O;

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

}

“&' Enter first integer
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R Enter second integer
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sum= 10
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cout << " 1\t2\t\n3\14\n";
cout <«<'1' << "\t <« '2' <« '\n' «<'3' <«<'\1' «<'4' <<\n";
cout <« "1 \n 2\t 3\n 4\t";
cout <<1 << "\t <« 2 <« '\n' <«3 <<\t <«<4 <«<\n";
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Enter the numerator: 2
Enter the denominator: 3
Fraction = 2/3
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//Program 2-1:
#include <iostream.h>
main ()
{
int numl , num2;
cout << " Enter two integers, and I will tell you\n"
<<" the relation ships they satisfy: ";
cin >> numl>> num2;
if (numl== num2)
cout << numl <<
if (numll= num2)
cout << numl <<
if (numl< num2)
cout << numl <<
if (huml> num2)
cout << numl <<

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

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

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

}
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ﬁ Enter two integers , and I will tell you

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

3 is less than 7

3 is less than or equal to 7
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//Program 2-2:
#include <iostream.h>
main ()

{

int grade ;

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

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

}

grade = 90 Jaal a8 aadiudl ) (al sl mali pll (e & Al

o al
E Enter the grade 90
Pass
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cout<«(grade>= 50 ? "'pass'’ :''fail'") <« endl;
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Abs_value =(n<0) ? -n:n;
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if (gender==1)
cout<<women <<endl:

else
cout <<man<<endl;
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//Program 2-3:
#include <iostream.h>
main ()

{

int grade;

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

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

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

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

}
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if (age >2)

if (age<18)

cout «"\n child";

else

1



cout <«"\n infant";
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if (age >2)

{

if (age<18)

cout «<"\n child";

} else

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

case constant n : statement n; break;
default : last statement;
}
sl Lol switch Aulad) AN (e switch 3lead) allss
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. default
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//Program 2-4.

#include <iostream.h>

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

{

char ch ;

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

switch(ch) {

case a:

++acounter;

break;

case e:

++ecounter;

break;

case i :

++icounter;

break;

case 0:

++ocounter;

break;

case u:

++ucounter;

break;

default:

++ otherletterscounter;

>

cout<<end|;

cout<<end|;

cout<<endl;

cout <<"acounter: \t"<<acounter<<" \n";
cout<< "ecounter: \t"<<ecounter<<" \n";



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

<<" \n";
return O;
Y
5 ENCHN [ VS S [ RN ' B S\ V| Y W |
"youareverypunctional”

acounter: 2

ecounter: 2

icounter: 1

ocounter: 2

ucounter: 2

OtherlLettersCounter: 11
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if (Condition)
statement;

AUl K& Statement 2alis ke (i ST e ()5S i ana OIS 1)
{ Statement 1;

Statement 2;

Statement n}
13} e sae sl 5 jle 28wl Cos Aad 8 f 5 ladl Janiid o
s Ll 3 Bl s
r Al bl (SN if | else soladl 2al o
if(Condition) Statement 1;
else
Statement 2;
bl Al asas Wild 3 ke (0 ST e oS else 5 if pus OIS 1)
; ) s als al sl
S 13) @l e sae gl 5 e 2Tl if | else 5olall Jeaind o
sae ol oAl E e By ¢ lagaaa i 3l b 531 Tl
SIS KAl 1Y) @l e
Cif..else sl o pmdl iy ga by sl) Ll @
AW el el sl switch s e
switch (Variable name)
{
case constant 1: statement 1;
break;

case constant n: statement n;
break:

default: last statement;

}
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if (x<10)
if (y>10)
cout <« "* X ** X endl;
else
cout « "H # # H# #" «endl;

cout«<"$$$$ $"<«endl;
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X=X+2

o o

X+=2
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_

a+= b a=a+b
_

a-=b a=a-b
_

a*=b a=a*b
>

a/=b a=a/ b
_

a%=b a=a%b

//Program 3-1:

#include<iostream.h>

main ()

{

int n;

cin > n;

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

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

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

}
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N =10 ool 13) sl oo 22

10
n after adding 2 = 12

nmod 2=0

n after a subtracting 2 = 8
n after dividingby 2=5
n after multiplying by 2 = 20
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//Program 3-2:
#include<iostream.h>
main ()

{

int c;

c=D5;

cout <« ¢ <« endl;
cout <« c++ «endl;
cout <« ¢ <«endl;

c=b;

cout << ¢ <«< endl <« endI;
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a1 sls) sl



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

}
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while (n<100)

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

main ()

{

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

counter = 1;

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

n,

Ya



total = total + grade;
counter = counter + 1;

}

cout«end|;

average = total /10;
//Continued

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

r/\ﬁ{
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Enter grade: 75 65 50 89 71 54 86 79

Class average is : 74

190

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

++C;
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//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;
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//Program 3-5:

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

main( )

{

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

return O;

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

main ()

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

{
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//Program 3-7:
#include<iostream.h>
main ()

{

123



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

{
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//Program 3-8:
#include<iostream.h>
main ()

{

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

return O ;

}

~i o

01361015 21 28 36 45

e bl e WS f ol asl ol for aald) 3 S L
i dbsall Lolsdll
Sfor adl Jos 148 o (Y1) K2



for ddodl Jus 4y b — (F-v) JSSo

¢



pICANCN I 3.4.6

— AW W e adslasd) for ol sl
2= ¢

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

}

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

{

int isprime ,j ,n;
isprime = 1;

cin>n;

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

{

if (n%j==0)

{

isprime =0;

break;

}

}

}
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//Program 3-11:

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

main( )

{

int dividend , divisor;

¢q



do

//Continued

{

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

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

if( divisor == 0)

{

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

}

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

cin>>ch

}

while (ch! = 'n");

}

il &l e O pasanll (oS3 1w s s 41 0 e 2andl

o pgdig als Jots] galipd) o (e 2a ol ] il e

If (divisor == 0)

{
cout << “divisor can't be zero\n";
continue;
}
L RO TR P NCESR U E VI R (R HER VL e
while(ch ! ='n");
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While &kl alusuul y W X el
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cin <« value;
—:iJu while diled! b sl ga L /¥
while (z>= 0)
sum += z;
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#include <iostream.h>
main ()

{

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

Y = X+X;

cout «<y <« end|;
total +=y;

++X;

}

cout <« " total is: " << total << end|;
return O;

}
@:ﬂ\fdﬂ n g..,.?}oﬂ Sl g ph /6

nl=n.(n-1).(n-2)...1
pgpan Bslby Olet psyy ponl) e o3y JLiiols ppy Gt iy ST
(S st B lasdl gl [V
for ( x = 100, x >= 1, x++)
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cout <« x << endl;

1 J119 o L slasY deldey gl U1 5l
for (x=19; x>=1, x+=2)
cout <« x <« endl;

L JWI el o o A 52 L A

#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 << end|;

}

return O;

}
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cout <« sgrt ( 900);
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Function Description Example
sqri(x) X ) s ik | sqrt (9.0) is 3
exp(x) exp(1.0) is 2.718282 e~
fabs(x) x Jaalbl i | if x>0 fabs(x) = x
=0 fabs(x)=0

<0 fabs(x) = -x

ceil(x) X oo 2S5 o 310 2N X o | ceil(9.2) is 10.0
ceil(-9.8) is 9.0

floor(x) | X = sol oo sas Y x )55 | floor(9.2) is 9
floor(-9.8) is -10.0
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int anyfunc(int);
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//Program 4-1:
#include<iostream.h>
int square(int);//function prototype
main()

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

}

//now function definition
int square(int y)

{

return y*y;
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int square (int)
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Square( )
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//Program 4-2:

#include <iostream.h>

int maximum (int, int, int);

main( )

{

inta, b, c;

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

}

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

int max = x;

if (y>x)

max = y;

<< maximum (a, b, ¢) << endl;

1y



if (z> max)
max = z;
//Continued
return max;

}

17 85 22 »5) 41 ool 5 pussnd) OF 518l el n

1
Enter three .ntegers: 22 85 17
Maximum is: 85
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void draw_dot (int x,int y);
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void print ( );
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//Program 4-3:
// Functions that take no arguments

#include <iostream.h>
void f1 ();

¢




void 2 (void);
//Continued

main( )
{

f1():

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

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

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

}

Function f1 takes no arguments
Function f2 also takes no arguments

Al Jigl
Inline Functions
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//Program ¢-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)
<<end|;

[ ]
Eh’rer the side length of your cube : 5
volume of cube is 125

D aslad) Jal Je 2T Jls

// Program 4-5:

N



#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="<ex<<"y="<cy<c"z="<<z<<endl

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

}

o
x=3 y?\t‘ z=5

productl 12 -
product2 32

Ly JSey O e

Overloading Functions
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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;

}

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

int g5l o ol aallll 2l Olud abs o A5 Jeamsy 2ok [EXRN RGN
long ;s double «

//Program ¢-7:

#include <iostream.h>

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

double abs(double d);

long abs(long I);

TA



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 ? -l : |;

}

using integer abs( )
10

using double abs( )
11.0

using long abs( )

oL

19
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//Program 4-8:

#include <iostream.h>

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

{

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

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

return O;

}

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

Aol ooy &S boX_volume Bl g Al mpas Jloszad ¢
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Box volume(int length=1, int width=1,int height=1);

Box volume(10,1,1)
A

4

cout <« box volume(10);

!
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int box_volume(int length, int width=1,int height);
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int x=1;
int y=2;

—:( pass-by-value)icdly el /i
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void swap (int q, int b)

{
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int temp =a;
a=b.
b=temp;
}
LAV ods Lsdaad 13 ST b 5 @ o fod D) 0da oo
swap( X,y);
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//Program 4-9:

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

{

int x=1;

int y=2;

swap (X, y):

return O;

}

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

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

a=b;

b=temp;

<< a<<endl;

Yy



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

}

AU bl e 2 A 0Gs 1 Al Y s 2 dIX A e W) eds Bds e

Original value of ais 1
Swapped value of a is 2
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return-value-type function-name( parameters-list)
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declarations and statements
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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;

—&Y mmg&;‘d\.\.?/e
void f(float a); {

cout << a <« endl;

}
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C[0] -45
C[1] 6
c[2] 0
C[3] 72
C[4] 1543
CI5] -89
Cl6] 0
Cl7] 62
C[8] -3
C[9] 1
C[10] 6453
C[11] 78
C[12] 15
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cout<«C[0]+C[1]+C[2 Jk<endI;
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//Program 5-1:
//initializing an array
#include <iostream.h>
#include <iomanip.h>
main( )
{
int n[10];
for (int i=0; i<10;i++) // initialize array
n[i] = 0;
cout <«< "Element” <« setw(13) <« " value" «< endl;
for (i=0 ; i< 10; i++) // print array
cout <« setw(7) <«i«setw(13) «n[ilk<endl;
return O;

}

va
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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

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



return O;
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int anyarray[10]={0};
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//Program ©-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;

}

AN



total of array element values is 383
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const int arraysize = 12;
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(string literal)

char stringl[ 1="first";
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char stringl[ 1="first";
char stringl[ 1={'f','i",'r','s",'t","\ 0"}
S T U sl Ssade ¢ Ol Bghan a1 (3 ALl OF Ly
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char string2[20];
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cin»string2;
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cout «< string2 <« endl;
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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: *

At



<« end|;
for (int i= O; stringl[i]; = "\O'; i++)
cout <« stringl[ik< " '
cout <« end|;
//Continued
return O;

}

Hello there il =l 1 suasadi of ol50

ol

Enter a strity: Hello there

stringl is : Hello

string2 is : string Literal

stringl with spaces between charactersis:H e | | o

Leslby stringl dddl Gy ) Jswog) for 1S dils cnisnad
(stringl[i]l= "\o' ) &1 ) b s> 2Vl G IS o Blews 25Lb
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//Program 5-5:

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



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) « endl
<« "The length of\ * "« string3
<« " \" is <« strlen( string3) «end|;

return O;

}

The length of “abcdefghijklmnopgrstuvwxyz" is 26
The length of “four” is 4
The length of "Boston" is 6
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—:strcpy( ) /¥
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//Program o-6:

// using strcpy
#include<iostream.h>

A



#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 semcn strepy(y, X)abel duis au
oS50 l) AL s STRCPY D1 0T Ls 2>Y .Birthday to you
oV e JIST5, L Al ) asll

gl or A ey

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

—:strcat( ) /v
oSl oy O (S gl ¢ LSl BUL streat( ) D gy
Al s 0,5 computer oLl science .l Ladl 1) S

-:computer science

//Program -7:

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

AY



{

char s1[20]="computer” ;

char s2[ ]="science";

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

return O;

}

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

—:stremp( ) /¢

Ledl 8ol Al e Ll a8 3,000 Aldld) 0)s STremp )
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//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|

AN



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

}

IGﬁU}J\ P CJ;-\

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

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

J\j.LU .EJL»;CJUM\ RS 5 5
Passing Arrays to Functions '
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int hourly Temperatures[24];

— Wl eledzal 3yle

modify_Array(Int hourlyTemperatures,24);
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Multidimensional Arrays
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Column O Columnl Column2 Column 3
Row O A[O][O] A[O][1] A[O][2] A[O](3]
Row 1 A[1][0] A[1][1] A[1][2] A[1][3]
Row 2 A[2][0] A[2][1] Al2][2] A[2][3]

—iie ALJ[[]osa) o A msiall 3 e T J2
U A
el ) g g Guall o3 1
el ] gz gl speddl 03y 1
ol 550 52 U JsV1 el 055 Sae JoY1 Cinall (3 83gmrskl obiall IS70T La>Y
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int a[x][y]:

t VST elsy Leze O e sle Yl Badanl) Bgiall Bad dgd Sk

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

b[1][1]=4, b[1][0]=3, b[O]1]-2, b[O]0]-1
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//Program 5-9:

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

void printarray(int [ ] [3]);



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 : * <« endl;

printArray(arrayl);
//Continued

cout « "values in array2 by row are : " <« end|;

printArray(array?2);

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

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

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 <50l 5.v
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int *countptr;
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float *xptr, *yptr;
oS float g5l o el Sliage adsn yptr 5 Xptr o SISOV s
ATl ¢y @V e Sl s of
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o 0 Int *xptr, yptr;
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int *xptr, *yptr;
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int y=5;
int *yptr;
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cout <« * yptr <« endl ;
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Of sy i Olse 2 &y 314,701 2adt 2elley 25 cOUtT<<yptr; (3Ll
LYPIP ALy sl o £
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*yptr=5; s
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//Program 5-10:
// using the & and * operators
#include<iostream.h>

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

cout «" The address of 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;

}



The address of a is oxfff4
The value of aptr is oxfff4

The value of ais 7
The value of *aptris 7

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

—:void J| <l 05
VOl agll gy b r 00K Of g Lagl) (3 aniai Ul Olgaall B5le
225 01 e sl e g5 2lln (S cint g d) float s Olsis s LSs
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void * ptr;
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//Program 5-11:
#include<iostream.h>

void main( )

int intvar;

float flovar;

int* ptrint;

void* ptrvoid;

ptr* ptrflovar;
ptrint=&intvar;

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

a1



ptrvoid=&intvar;
ptrvoid=&flovar;
}

LSY ptrint 25l dlintvar sl Olge g oS gld) JUl 3

sV oV ptrint 25l ) flovar s Olse cows LS Y ST INE™ 650 e

A AL olise 655 Gl G S ST L INET sl e g float™ g5
void Ul 23 <Y ptrvoid
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//Program --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|;

nhumber = cubeByValue(number);

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

return O;

}
int cubeByValue(int n)

aA



{

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

}

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

Bl el 2y b oot 3l alan s il oty malipd) s o5
i) gl 25855 NUMber ;xdl —sSe cubebyvalue W1 oy s
. return 5L plaseal, main @i

cube by il deewssNUMber sl Ol 18 v QU el 3
nptr a5l dl s @ aed) CSs W 985 &~ reference

//Program 5-13:

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

pointer argument

#include<iostream.h>

void cubeByReference (int *); // prototype

main( )

{

int number = 5;

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

cubeByReference(&number);

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

return O;

}

void cubeByReference (int *nP1ir)

{

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

aq



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

i L o OF (ot W S jine Olpie 8 o &l AU O L ST
-:cubeByReference dlui 2 Sead ¢« Olgiall 203 Lagt L350
void cubeByReference (int *nptr)
sk Olgze i wnw &l I w20 cubeByReference 4l 3 -2l
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.main 4.
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void cubeByReference (int *)
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int array1[3]={1,2,3};
for (int j=0;j<3;j++)
cout«endl<arrayl[j];
:aVarrayl ssiall ol sl bl o

ol gl alsanly Lol wlsiall ols ) Jsod Ss
il il Bgdal) s ol ] Jsosll S8 S s JW1 U
rolagll
int array1[31=(1,2,3};
for (int j=0;j<3;j++)
cout<«endl< *(arrayl+j);
Al e oo Ly

133 sy arrayl[j] sed 26 s 4 *(arrayl+j); e
s Jxey *(arrayl+1) e Gole *(arrayl+j) e 0o 10 j=1 07 500
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char strl[ ] ="with array";
char str2[ ] ="with pointer";
cout <«endl«strl;
cout <«endl«str;
str2++;
cout <«endl«stre;
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char strl = "with array” char* str2 = "with pointer”
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vptr = v,
vptr = & v[O],
2 VL] sl ey o e sa Vsl 3 V[O] el Ol
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vptr +=2;
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—:delete s new Josal Jonaly 3 ST01 330
Ll Slad) of SIS e sus o dbsiall femzas
int ar1[50];
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char * str=" It is the best.”;
int len = strlen(str);
char*ptr;
ptr= new char[len+1];
strepy(ptr,str);
cout<«<"ptr="«ptr;
delete[ ] ptr
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ptr =new char[len+1];
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delete [ ] ptr;
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//Program 5-14:
#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( );

}

Slge 2 Len IS n oy cWhere gl e olsls mali ) s ¢ i
this 5w 5 3y reveal( ) DU o,

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

oY sy Wl vl 2 10 Bytes oy W2 5SUI Olgae 0) oS
10 Bytes . sgias o lls 5157 IS7 3 UL
B Jsodd aslisrnl (Se 1 =T oWl 50 SIS This o5l alebes Ss
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//Program 5-15:
#include<iostream.h>
class test {

public:



test(int=0);

void print( ) const;
private:

int x;
>
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;

}
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a\ char str [5];
cin »str; // user types hello
b\ int a[3];
cout «a[1]« " "<« a[2]«" "< a[3]<«endl;
c\ float f[3]={1.1,10.01, 100,001, 1000.0001 };
d\ double d[2][10];
d[1, 9] = 2.345;
L S b e o L /Y
#include <iostream.h>
int WhatIsThis (int[ ] ,int);
main
{
const int arraysize = 10;
int alarraysize]={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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6.2
The Class Definition

o Bl e & 12l ol Lk class il IS e i) s sy

DS e O] Sl o Absiin ALl Rl Gyl e Oty { ) ol i
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class anyclass { /* class body*/ };
o
class anyclass { /* class body */ } obj1, obj2;
Dl @ JU s e G gl SO L U
class class_name{
private:
data members
public:
member functions
I
- stack s a8 s 148 moy U JU
// This creates the class stack >
class stack {
private:
int stck[SIZE];
int fos;
public:
void init ( );
void push(int i);
int pop ();
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Data Members
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int stck[SIZE];

int tos;
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Member Functions
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void init ( ):
void push (int i);
int pop ()
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Access Specifiers
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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 (tfos == SIZE) {
cout <« “Stack is full.\n";
return;

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

}

int stack::pop( )
{



if(tos == 0) {

cout <« "Stack underflow.\n" ;
return O;

}
tos--;
return stck[tos];

}
//Continued

int main ()

{

stack stackl, stack2; // create two stack objects

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

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

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

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

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

int x;



void print( ) { cout <««x<<endl;}
>
main( )
{

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

{

int modelnumber;
int partnumber;
float cost;
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int modelnumber;
int partnumber;
float cost;
Yepl.cp2;
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Accessing structs
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part cpl = {6244,15,217.1};
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//Program 6-r:

# include<iostream.h>
# define size 100



sruct stackette
//Continued

{

int stck[size];

int tos;

I3

class stack

{

private:
stackette st;
public:

void init();

void push( int i);
int pop();

}

void stack :: init()
{

st.tos=0;

}

void stack:: push(int i );
{

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

}

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

}

int stack:: pop( )

{

if(st.tos==0) {
cout <«<"stack under flow.\n";
return O;

}



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 o

wow o

cout<«< stackl.pop( )<<
return O;
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class Time {
public:



// function prototypes

private:

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

\ VY



{

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

}

void stack :: push(int i)

{

if(tos == SIZE) {

cout <« “stack is full.\n";

return;

}

stack[tos] = i;

tos++;

}

int stack::pop( )

{

if(tos== 0){

cout<«"stack underflow.\n";

return O;

}

tos--;

return stck[tos];

}

int main( )

{

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

cout <«<a.pop( k<
cout <«a.pop( )}«
cout <«<b.pop( )«
cout <«<b.pop( J<<"\n";
return O;
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Stack Initialized
Stack Initialized
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Stack Destroyed
Stack Destroyed
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//Program v-3:

#include <iostream.h>

class myclass {

int a, b;

public:

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

int main( )

{

myclass ob(3, B);

ob.show( );

return O;

}

\Ye
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//Program 7-4:
#include<iostream.h>

class X {

int a;

public:

X(int j) {a= j;}

Int geta( ) {returna; }

I

int main( )

{

X ob =99; //passes 99 to j
cout<<ob.geta( ). // outputs 99
return O;

}
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//Program v-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";

YY1



myclass local_ob2(4);
return O;

}

Initializing 1

Initializing 2

TInitializing 3

This will not be first line displayed.
Initializing 4

Destructing4

Destructing3

Destructing2

Destructingl
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//Program v-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:0;
minute = (M >> 0&& m<60)? m: O;
second=(s>=0&&s<60)?s:0;

}

void Time::printMilitary( )

{

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

}

void Time::printStandard( )

{

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

<« "i" <«(second < 10?2 "0": " " )< second
<< (hour‘ < 12 ? 1) AMM : “PM");

\YA



int main ()
{
Time t;
cout« "The initial military time is: *;
t.printMilitary( )
//Continued
cout<< endl <«<"The initial standard time is: ";
t.printStandard( );
t.setTime(13, 27, 6);
cout« end| << endl << "Military time after setTime is
t.printMilitary( );
cout<« end| << "Standard time after setTime is
t.printStandard( );
return O;

}

w,

w,
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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
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const Time noon( 12, 0, 0);
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void Time::printMilitary( ) const
{

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

w.n
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//Program v-7:
class Time {
public:
Time();



void setTime ( int, int, int);

void printMilitary( ) const;

void printStandard( )const;

private:

int hour;

int minute;

int second;

I

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

{

//Continued

hour = (h >=0 && h<24)? h : O;

minute = (M >= 0 && m<60 )? m: O;

second = (s >= 0 && s<60) ? s : O;

}

void Time::printMilitary( ) const

{

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

n

<« (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 ? "0" : " " )< second
<« (hour<12?2 " AM" : "PM");

}

int main ()

{

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



Time t;

t.setTime (13, 27, 6);

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

cout<< endl;

return O;

}

noon = 12:00:00 AM
military time after setTime is 13:27:06
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//Program 7-8:

#include<iostream.h>

class shared {

static int q;

int b;

//Continued

public:

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

void show( );

k

int shared :: a; // define a

void shared :: show( )

{

cout «" This is statica: "« q;

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

cout << "\n";

}

int main( )

{

shared x, y;

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

x.show();

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

y.show( );

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

return O;
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This is statica: 1
This is non_static b: 1
This is statica: 2
This is non_static b: 2
This is statica: 2
This is non_static b: 1
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//Program v-9:



#include<iostream»

class cl {
static int resource;
public:

static int get_resource( );

void free_resource() {resource = 0;}
)

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

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

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

}

}

int main( )

{

cl obl, ob2;

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

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

obl.free_resource( );

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

cout<«" ob2 can now use resource\n";

return O;

}
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Time oW i b Y mypad) 231 malip (o0 JWI sl B Lol o b/
void ~Time (int) ;
Lot L W) Ol ax C++ 2 Friend ship siial ppeie 236 /v
—0bsl a2l NS e Time o a2 oo Uw 922 OF S o /A
Time (int h=0,intm=0, int s = 0);
Time( );
P a8 e 3 Lad aof /9
class Example {
public:
example (inty=10) {data=y:}
int get Incrementdata () const {
return ++ data; }
static get count ()
{
cout << " data is " <« data <«< endl;
return count;
}
private:
int data;
static int count;
k
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.void
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/[Program A-1:

#include<iostream.h>

class myclass {

int a, b;

public:

friend int sum(myclass x);

void set_ab(int i,int j);

|8

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

a=i;

b =j;

}

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

{

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

return x.a + x.b;

}

int main()

{

myclass n;

n.set_ab(3, 4);

cout<<sum(n);

return O;
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//Program 8-2:
/lusing a friend class.

X



#include<iostream.h>
class TwoValues {
/lcontinue

int a;

int b;

public:
TwoValues(int i, int ))
friend class Min;

{fa=1i,b=j}

%
class Min {
public:
int min(TwoValues x);
3
int Min::min (TwoValues x)
{
return x.a< x.b? x.a: x.b;
}
int main()
{
TwoValues ob(10, 20);
Min m;
cout<< m.min(ob);
return O;
}
10

friend class Min;

AWk 3 TwoValues  wdll aiis aus"Min ad) e Oyl ¢

1zl |3 . TowValues asdl 3 by a aoldl slael) ) Jsosll ¢ el

int Min::min (TwoValues x)

{

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

}

.Min
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/IProgram A-3:

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

class myclass {

inti;

public:

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

int get_i() {returni;}

3

int main()

{

myclass ob1l, ob2;

obl.set i(99);

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

}
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/[Program 8-4:

#include <iostream.h>
class loc {

int longitude, latitudes
public:

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

longitude = Ig:¢
latitude =lt:
}

void show() {



” 9",

cout << longitude <<" 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 maing)

h

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

ob2.show( )¢

obl= obl+ ob2:
obl.show() ¢

return O:

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

class loc {
int longitude, latitude:

public:



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

longitude = Ig:¢
latitude =It¢
}

void show( )
cout << longitude¢" " >>

cout<< latitude<< "\n"¢

/IContinued
}

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

loc operator++:¢

}

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

{

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

return temp:

}

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

{

loc temp:

//notice order of operands



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

return temps

}

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

{

temp.longitude = op2.longitude:

//Continued

temp.latitude = op2.latitude:

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

}

/loverload prefix ++ for loc.

Loc loc:: operator( ) ++

{

longitude++:
latitude++:¢

return *this ¢

}

INnt maing)

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

obl1.show( ):
ob2.show( ):
++0b1¢
obl.show() ¢
ob2 = ++ob1:



obl.show() ¢
ob2.show() ¢
ob1=0b2=0b3
obl1.show( ):
ob2.show( )¢

return O
}
i) o A
YYD
YY VY
YY VY
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—:operator-( ) 41
Loc loc:: operator- (loc op2)

{

loc temp:

//notice order of operands

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

return temp:

}
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Loc loc:: operator= (loc op2)

{

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

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

Lol e ol ST K St = Ll 0 +4C
e ()= Operator Al gLl QL (3 L adesed s 2\.3\.25(._:5 g o &>
Jot = ) S 0L a8 oSy SV = el e i
o ales i )y Sy
A saat I S gag this™ DI aws
:operator++( ) 4
loc loc:: operator++( )

{

longitude++¢
latitude++:¢

return *this ¢

{
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loc loc:: operator+= (loc op2)

{

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

return *this¢
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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 << longitude"s ">>

cout<< latitude<< "\n" ¢

}

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

loc operator= (loc op2¢(



loc operators( y++
}¢
//now , + is overloaded using friend function.

loc operator+ (loc op1, loc op2):

{

loc temp:
temp.longitude =opl.longitude+ op2.longitude:
temp.latitude = op1l.latitude+ op2.latitude:

return temp:

}

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

{

loc temp

//notice order of operands

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

return temps

}

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

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

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

}

//overload ++ for loc.



Loc loc:: operator++( )

{

longitude¢ ++
latitudes ++

return *this ¢

}

int main()

{
loc 0b1(10, 20), 0b2(5,30¢(

obl = obl1+ ob2:
obl.show ¢()

return O

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

int longitude, latitude:

public:

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

longitude = Ig:
latitude =It¢
}

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

!

cout<< latitude<< "\n¢ '

}

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

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

}

A



+ //is overloaded for loc + int.

loc operator+ (loc opl, loc op2)¢

{

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

return temps

}

+ //is overload for int + loc.

loc operator+ (int opl, loc op2):

{

loc temp

temp.longitude =op1l + op2.longitude:
temp.latitude = opl + op2.latitude:
return temp:

{

Int maing)

{
loc ob1(10, 20), ob2(5,30) , ob3(7, 14):

obl.show() ¢
ob2.show( ):

ob3.show( ):

obl= ob2 +10:; //both of these
ob3=10 + ob2; // are valid

obl1.show( ):
ob3.show( )¢

Vv
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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 << " " << j<<"\n";}
}

class derived : public base {

int k;

public:

derived (int x) { k=x; }

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

k

int main( )

{

derived ob(3);

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

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

}
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//Program 9-2:

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

class base {

//Continued

inti, j.

public:

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

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

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

Int k;

Public:

derived (int x) { k=x; }

void showk( ) { cout << k<« " \n"; }

I

int main( )

{

derived ob(3);

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

}
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ob.set(1,2);

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

#include <iostream.h>

#include <conio.h>

class base {

protected:

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

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

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

I

// Inherit base as protected.

class derived : protected base {

int k;

public:

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

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

int main ()

{

derived ob ;

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

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

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

return O ;
}

120

10 12

> Showij() s setij( ) Jisdh OF e o2l old) ol 3 el LS
sl Ladsal LY aiall asdll 3wt comeol LT Y| base izl 3 aale sLiasl
derived wll osls 13 e sl sda U] Jyosll (Sa Y aldey 202

Z\.cA.SL-\ ;W%ﬂj Z\S\Jjj\ q.3
Inheritance and protected members
Ss N profected o2 ol e Loas @ gy e O o Lode
oSy private o sadSTLUE asdll ol claell 13 e piall s Q) Jyosll
&> ] dsosl) SV ol gl OF o (3 dslall 8l o8 ¢ pla Ll s
e e sue il a3 el gl () Jsosl S i el asd) 3 slaeY) s
iy LSk protected Jsosl sus sl aley amall izl 3 slasl)
U ey aial ol 3 oL e L) Jyodh) S 22l 2ol clas

el o s

//Program 9-4.

#include <iostream.h>

class base {

protected:

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

\VA



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"; }
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//Program a-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;

}

. derived wizzd oG Ob s
P OSG el e AU

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

#include<iostream.h>

class base {

public:

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

I

class derivedl : public base {

public:

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

class derived?2 : public derived1 {

public:

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

int main ()

{

derived?2 ob;

// construct and destruct ob

return O;

}

VAN
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//Program 9-7.

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

class basel {

protected:

int x;

VAY




public:

//Continued

void showx() {cout << x«<"\n"; }
¥

class base? {

protected:

inty;

public:

void showy() {cout «cy«"\n"; }
}.

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

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

int main ()

{

derived ob ;

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

}

10
20
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Program 9-8:

#include<iostream.h>

class base {

//Continued

public:

virtual void vfunc() {

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

}

}

class derivedl : public base {

public :

void vfunc() {

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

I

class derived? : public base {

public :

void vfunc() {

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

I

int main( )

{

base *p, b;

derivedl dI;

derived2 d2;

// point to base

p= &b;

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

// point to derived1

p= &dl;

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



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().
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virtual type functionname (parameter-list) = O;
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//Program 9-9:

#include <iostream.h>
//Continued

class number {

protected :

int val ;

//Continued

public :

void setval (int i) {val =i}

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

>

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 :

YAA

Show() 41



void show () {

cout << oct<«val<«"\n";

}

¥

int main ()
{

dectype d;
hextype h;
octtype O;

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

return O;

}

20
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24
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int swap (int &a,int &b)
{
int femp;
temp=a;
a=b;
b=temp;
}
i il oiad (ST sl s pn ded iy INE gl pn W) i o
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Long swap (long &a, long &b)
{
long temp;
temp=a;
a=b;
b=temp;
}
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//Program 9-1:

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

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

X temp;

temp = a;

a=b;

b = temp;

}

int main( )

{

int i=10 , j=20;

double x=10.1, y=23.3;

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

cout <« " original i, j: ";

cout««i«<" "<<j<< "\n":

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

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

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

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

<<y<<"\n";



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

}

ZEAU}).S\ o Cj-/L\

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

gt 1S e 0V swapargs( ) I e Slel bl 3 el LS
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template< class x> void swapargs (x& a, x&b)

{
X temp;
temp = a;
a=b;
b = temp;
}
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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( )



{

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

return O;

}

char* int <UL 15U type2 s typel Jiaea ¢ sl =yl
Js e long «double «

10 I like C++
98.6 19L
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//Program 9-3:

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

#include <conio.h>

const int SIZE = 10;



// Create a generic stack class

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

public:

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

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

¥

//push an object.

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

{

if (tfos== SIZE) {

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

return ;

}

stck[tos] = ob;

tos++;

}

//pop an object.

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

{

if (tfos==0) {

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

return O; //return null on empty stack
}

tos--;

return stck[tos];

}



int main( )

{

// Demonstrate character stacks.

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

sl.push( 'a’ );

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

sl.push( 'b");

s2.push( 'y" );

sl.push( 'c" )

s2.push( 'z");

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

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

// demonstrate double stacks

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

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

dsl.push( 5.5);

ds2.push( 6.6 );

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

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

}

<<slpop():

<<s2.pop() ;

<<dsl.pop( ) :

<<ds2.pop( ).
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stack <char> si, s2;
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//Program 9-4.
class any class

{

public:

class an error

{

k

void func( )

{

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

}



}
void main( )
//Continued

{
try

{

any class obj1;
objl.func();
}

catch(any class:: An Error)

{

// tell user about the Error

}
}
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//Program 9-e:

// Demonstrated Exceptions
#include <iostream.h>
#include <conio.h>

const int SIZE =3;

class stack

{

private:

int tos;



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



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

}
catch (stack::Range)

{
cout << "Stack Full or Empty" << end|;

}

return O;

}
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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 {

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;

}
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Enter a positive number: -4
Not Positive: -4
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//Program 11-1:
#include <iostream.h>
int main( )

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

cout<< 100.0; // displays + 100.0
return O ;

ARR
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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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//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);

AR



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;

}
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//Program 11-4:

#include <iostream>
#include <cstring>

class phonebook {
// now private

YV



char name[80];

int areacode;

//Continued

int prefix;

int num;

public:

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

strcpy(name, n) ;

areacode = q;

prefix =p;
num = nm;
}

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

}

// Display name and phone number.

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

{

stream<< o.name <«
stream <« "(" << 0.areacode <«« ") " ;

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

}

int main( )

{

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

return O;

}
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Mohammed (011) .1\ -123456

Omer (031) 011-576890
Ali (261) 011- 999009
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//Program 11-5:
#include <iostream.h>
#include <cstring.h>

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

int prefix;

int num;




public:

phonebook( ) { };

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

strcpy(name, n) ;

areacode = q;

//Continued

prefix =p;
num = nm;
}

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

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

I

// Display name and phone number.

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

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

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

return stream; // must return stream

}

// Input name and telephone number.

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

cout «« " Enter name: ";

stream>> o.name;

cout << " Enter area code: ";

stream>> o.areacode;

cout << " Enter prefix: ";

stream> o.prefix;

cout << " Enter number: ";

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

int main( )

{

phonebook b;
cin>> b;

cout << b;
//Continued
return O;

}

:GAUI_\M o @;L\

Enter namz: Ahmed
Enter are\ﬁ\[‘code: 111

Enter pre,jﬁ%x: 555
Enter nur.&«er: 1010

Ahmed(111)555 -1010
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ostream & mani-name( ostream & stream)

{

//your code here
return stream;
}
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//Program 11-6:
#include <iostream»
#include <iomanip>
#include <conio.h>

// Right Arrow

ostream &ra(ostream &stream)

{

stream <« "->";

return stream,

}

// Left Arrow

ostream &la(ostream &stream)

{

stream <« "<-";

return stream,

}

int main( )

{

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

return O;

}

i o A

High balance - 1233.23
Over draft - 567.66 <

=1 S5 yalwe sLiGY dela) 84l
istream & mani-name(istream & stream)

{

//your code here
return stream;
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//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";
%
}

U e e
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Enter passiord: password
Login complete
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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.’
«endl
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<«"(Enter EOF to end input)“<«endl
<" "
int account;
char name[10];
//Continued
float balance;
while(cin>>account>>name>>balance){
outclientfile«caccount<«<” "<«<name<<" "«balance
«endl;
cout<«"? ";
}

return O;

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

? 100 Ahmed 24.98

2 200 Ali 345.67

? 300 Hassan 0.00

? 400 Omer -42.16

? 500 Abbas 224.62
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Reading Data from a Sequential file '
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Program 12-2:

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

#include<stdlib.h>

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

{

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

yr.



if (linClientFile) {

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

exit(1);

}

int account;
char name[10];

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

«setw(13) «"Name" ««"Balance"«<endl;

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

outputline(account, name, balance);

return O;
}
void outputline(int acct, char *name, float bal)
{
cout << setiosflags(ios::left) <« setw(10)«< acct
<< setw(13) <« name<< setw(7)
<«< setprecision(2)
<« setiosflags(ios::showpoint | ios::right)
<< bal <« endl;
}
il e oA
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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Random Access to a Sequential file '
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Program 12-3:
#include<iostream.h>
#include<fstream.h>
#include<iomanip.h>
#include<stdlib.h>
void outputline(int, char *, float);
main( )
{
//Continued
ifstream inClientFile("clients.dat”, ios::in);
if (linClientFile){
cerr« "File could not be opened"” «endl|;
exit(1);
}
cout «"Enter request "«endl
«" 1 - List accounts with zero balances" <« endl
«" 2 - List accounts with credit balances"«end|
«" 3 - List accounts with debit balances"«endlI
«" 4 - End of run” «endl<"?";
int request;
//Continued
cin>> request;
while(request 1=4) {
int account;
char name[10];
float balance;
inClientFile >>account >>nam>>balance;
switch (request) {
case 1
cout <«<endl «<"Account with zero balances:"
«endl;
while(linClientFile.eof()) {
if (balance==0)
outputline(account, name, balance);
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}

}

inClientFile >>account >>name >>balance;
break:;
case Y:

cout<«<endl«<"Accounts with credit balance:”
«endl;
while(linClientFile.eof()) {

if (balance <0)
outputline(account, name, balance);
//Continued
inClientFile>>account >>name >>balance;
}
break;
case Y

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

}

break;

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

cin>>request;

cout << "End of run.” «<endl;

}

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

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

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

<«<bal <«<endl;

Enter request

1 - List accounts with zero balances

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

4 - End of run

?1

Accounts with zero balances:
300 Hassan 0.00
?2

Accounts with credit balances:

400 Omer -42.16
23

Accounts with debit balances:

100 Ahmed 24.98
200 Ali 345.67
500 Abbas 224.62
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End of run.
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