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//Program 1-1:

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

main ()

{



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

}
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#include <conio.h>
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getch( )
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Comments: <\idad)

// Program 1-1:
//This program will display a message on the screen.
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/* Program 1-1:

This program will display a message on the screen
*/
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cout<<'' welcome to C++ I\n '';
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//Program 1-2: Output
#include <iostream.h>
main ()

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

cout << 'a' << "isacharacter\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;

}

Reabas
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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
iz
R Enter second integer
|3

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 << " is equal to " <« num2 «< endl;
if (numll= num2)
cout << numl << " is not equal to " << num2 <«< end|;
if (numl< num2)
cout << numl << " is less than " <« hum2 << endl;
if (huml> num2)
cout << numl << " is greater than " << num2 <« endl;



if (numl<= num?2)

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

}

¢ numl =3 BN Jaal 88 sl o el 58l el ) (e 2 Al
.num2=7

ﬁ Enter two integers , and I will tell you

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

3 is less than 7

3 is less than or equal to 7
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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 38 aasiidl o)) (al il mali il e & A

o al
E Enter the grade 90
Pass
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Lo g el Jalally
cout<«(grade>= 50 ? "'pass'’ :''fail'") <« endl;
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s (Absolute value) Adllaal) dadl) Cuay JUl JUa J)
13 222} o s (5 sl s el (pe S8 22l (S8 aaed) s (5 s
hall e ST aaall 8

Abs_value =(n<0) ? -n:n;
AU S 500 diln OIS n A dagl

if..else jos iib 2-2) JSa

¢ oV gl b

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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Loy e if L else Gl jlall poai Levie AlCaa Guaad () (Kay

infant Al (ym yes (o 20l all e g yial) Dlid | (oan )
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if (age >2)

if (age<18)

cout «"\n child";

else



cout <«"\n infant";

el JS WS infant Al jedainn ¢ Gy o Lia (Sl
Syl if 3ke @ fl adielse s all (Y 3518 5 s ol LS
if sl alelse sa 2, WS N g el else s L oad
o) 8l Lagin Bagasall if 3 Lall eas Lide 3 8l ald 3 5a 0
b pala
if (age >2)
{
if (age<18)
cout «<"\n child";
} else
cout «"\n infant";



switch

- AUl bl JEN Crr A switch Adas A0
Switch (Variable name)
{
case constantl : statementl; break;
case constant2 : statement2; break;

case constant n : statement n; break;
default : last statement;
}
avl Ll switch  daulad) SN (e switch 3 _bad) allss
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a3 ) Ty Aalie sl g el ) 4 g il
Leali sland (5 05 pguasll (ga T switch 3olall ava (analy
(Ol ol o case Al ASH e o g gl 020 Callin | il
DSl Bl Bg e switch Bokall pate dad o 5S5 Ladie
a5y pugl ld B A bl ) sl Sy case a2l
Ao 3t &) 1) g cswitch 3okl 48 288 i ) break 3kl
)Y sl ) sl J8 a5l ae switch  3oball saia
. default
(vowels Ul Cagpa 2o Cluad el 5y AU o 981
poty , zeilaall ds gl (e JAe i B (a, e, i, U, 0) A letters)
Gl Ela)atig sl S 13 Jasdl Gall Gands el
s g Jaadl Gl GKIN Wl 0 e sy a3 53l 5 acounter
Gl Al B o 50 su J4wall 1S4 5 ecounter () 1 4dla)
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switch 3oLall Jae 48y )l maia 5 0 54 (2-3) JS4



Sl SWItCh jaze

J;\" ('.w)h oy

Sl SWItCh jaze

RPN

Sl SWItCh jaze

TP e

switch sl jos 23k — (2-3) s




//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;
}
Jaaal el o ial sl il (e 7 A
"youareverypunctional”
acounter: 2
ecounter: 2
icounter: 1
ocounter: 2
ucounter: 2
OtherlLettersCounter: 11
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if (Condition)
statement;

:Sull K& Statement 23l s jbe (e ST e ()5S i asa S 1)
{ Statement 1;

Statement 2;

Statement n}
13 @l jle sae ol 3 jle 28t Cos Axd (8 f 5 ladl Janiios o
s Ll 3 Ll s
r Al bl (SN if else sledl 2al o
if(Condition) Statement 1;
else
Statement 2;
bl Al dasas Uild 3 sle (0 ST (e oS else s if s OIS 1Y)
; {} sals ol 58l
13 @l e ae g5 e 24Tl if else 5olall Jeaind ¢
sae ol LAl s e dis ¢ lapaa if 5kl (L () ol
I a1 @l e
Cif..else Ll e gl oy oa by sl Ll @
AUl ISl asb o switch sl ¢
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 <« "* * * * * e endl;
else
cout « "H # # H# #" «endl;

cout«<"$$$$ $"<«endl;
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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 «end|;
cout« " n after 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;

}

ke
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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
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//Program 3-2:
#include<iostream.h>
main ()

{

int c;

c=5;

cout <« c <« endI;

cout <« c++ «endl;

cout << ¢ <«endl;

c=b;

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



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

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

{

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

counter = 1;

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

total = total + grade;



counter = counter + 1;

}

cout<«end|;

average = total /10;
//Continued

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

rﬁ
-

Entergrade: 75 65 50 89 71 54 86 79 81 90

Class average is : 74

while(c<5) {
product *=c;
++C;
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//Program 3-4:

// using do repetition structure

#include<iostream.h>
main ( )

{ int counter = 1;

do

cout << counter <«"'



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 <«end| ;

return O;

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

main ()

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

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

{



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

{
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= Ju GAU)J\ S LS LYl iy dged) i & ljle 30 JLM:W\Q;S\Q

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

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

return O ;
}
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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;



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 6l e O passadl (ST 1 wd s 8 41 0 e i)

If (divisor == 0)

{
cout << “divisor can't be zero\n";
continue;
}
N A sl ey OF ) a8 B eney
while(ch ! ='n");

.continue &)lall les aa b oy (3-5) ISl



continue
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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 << endl;
return O;
}
(S B N sl Sl g pias [6

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

rgpan delby Ol ashy pdoiindd o o) JUisal ook Gt ol ST
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for ( x = 100, x >= 1, x++)
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cout <« x << endl;

1 3119 opdmg it slael) dolbay psdy JUI s j)
for (x=19; x>=1, x+=2)
cout << x << endl;

(S el e 2 A 52 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 << end|;

}

return O;

}
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sqri(x) X ) e ik | sqrt (9.0) is 3
exp(x) exp(1.0) is 2.718282 e
fabs(x) x Jaalbl e | if x>0 fabs(x) = x
=0 fabs(x)=0
<0 fabs(x) = -x
ceil(x) X o ST e 3ae 2N X o | ceil(9.2) is 10.0
ceil(-9.8) is 9.0
floor(x) | X on el moe 308 5 X 5 | floor(9.2) is 9

floor(-9.8) is -10.0
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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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//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;



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

}

.17 .8h .22 f\éfw J;-;T Y (a.b';:ml\ of So Rl G»U],J\ RS @'/L‘

Enter three integers: 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
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Inline Functions
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inline void funcl( )

{

statements

}
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//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)
<<end|;

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

L agled) Jlpall Je =T Ji

// Program 4-5:



#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;

}

:(x =3, y=4,z= 5) ksl 13) i) o A

x=3 y=4 z=5
productl 12
product2 32
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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 ¢l e slaeY bl a3l Cld abs e dls oo psis 1l OV L)
long s double «

//Program 4.7.

#include <iostream.h>

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

double abs(double d);

long abs(long I);



int main( )

{

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

}

int abs (int i)
//Continued

{

cout<<"using integer abs( )\n";

return i<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 K0.0? -| : |;

}

using integer abs( )
10

using double abs( )
11.0

using long abs( )

oL
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Default Arquments
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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

il olaew s S box_volume A1 s g U s Jlaxzal &
by ST ag Sllagll o da3 gLl Adle 5 ) el sud,
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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;
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void swap (int q, int b)

{



int temp =a;
a=b.
b=temp;
}
P VST ods sz 13) ST 0 b 5 @ 5o b DNl o o5
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;



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

}

WS bl e A 050y 1 )y s 2 U X A e A1) eds ks as

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 A < sl 4> /5
void f(float a); {

cout << a <« endl;

}
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C[o]
C[1]
2]
C[3]
C[4]
3]
C[6]
Cl71]
C[8]
9]
C[10]
C[11]
C[12]
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cout<«C[0]+C[1]+C[2 Jk<endI;
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int C[12];
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int b[100], x[20];
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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
nli]=0;
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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//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 5.3

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

main( )

{

const int arraysize =12;

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

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

total += a[i];

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

}
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total of array element values is 383

const int arraysize = 12;
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(string literal)

char stringl[ 1="first";

) Jsb e Tely Gpalh abuly siad ox Us STRINGT w5l oo
Cfirst’ ghld

B Ty olis s Jo s "First " aledd) 0F ST o La (gl e
sl it oy ULl character i A1 ey ol 48 ) sy Tl
Stringl  wsiall 0B aley ) A1 s LSl ST ey "\O' Cphl als
ols B e gt

0655 OF oy ke s e oplas LI Dgiaadt OF Wsts ST OF oy
bl B ol J) L) ) B9 i S W] 8 pS

W ol Lehats o3 3V plasaaaly "First! alold) ez Laf S
—: 0%y
char stringl[ J="first";
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cin»string?2;



Bsiall Wiy ol dmg) b e alrall ALl s o0
.string2
aley <<y cout  plasaaly OV Bgias 30 Bl Al o~ e
—15)la) plszaly STPING2 wsiall asll Sk
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: *



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

return O;
}
ICAUJ)J\ e CJ;L\
Hello there Aot ool 3 pasendt OF ol
Enter a string: Hello there
stringl is : Hello
string2 is : string Literal
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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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//Program 5-6:

// using strcpy
#include<iostream.h>



#include<string.h>

main ( )

{

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

char y[25];

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

return O;

}

Happy ey abdigpn strepy(y, X) ylall 125 Aay
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The string in array x is : Happy Birthday to you
The string in array y is : Happy Birthday to you

—:strcat( ) /3
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//Program 5-7:

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



{

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

—:strcmp( ) /4
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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|



<< "83= " << 53¢« 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;

}

IGAU}J\ e CJ;L\

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

strcmp (s1,s2)= 0
strcmp (s1,s3)=6
strcmp (s3,s1)= 6
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Passing Arrays to Functions

int hourly Temperatures[24];
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modify_Array(Int hourlyTemperatures,24);
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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[l1][2] A[1][3]
Row 2 A[2][0] A[2][1] Al2][2] A[2][3]
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int a[x][y]:
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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 arrayl[2][3]={{1, 2, 3}, {4, b, 6}},
array2[2][3]1={1, 2, 3, 4, B},
array3[2] [3]1=( (1, 2}, {4} };
cout « "values in arrayl by row are : " <« endl;
printArray(arrayl);
//Continued
cout « "values in array2 by row are : " <« end|;
printArray(array?2);
cout <« “values in array3 by row are : " <« endl;
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 <« end|;
}
}

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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int y=5;
int *yptr;

yptr =4&y; 5L
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cout <« * yptr <« endl ;
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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
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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



ptrvoid=&intvar;
ptrvoid=&flovar;
}

LY ptrint Ls5 Jlintvar ) Olgis e o Ks bt JU 3
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//Program 5-12:

// Cube a variable using call-by-value

#include<iostream.h>

int cubeByValue(int); // prototype

int main( )

{

int number = 5;

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

number = cubeByValue(number);

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

return O;

}
int cubeByValue(int n)



{

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

}

iCAUJ)J\ e CJ;L\

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

Bogil el 2k Lokt Bl Bl 87 i) sty smalipd) Vi sy
i) gl psis NUMber ol oSs cubebyvalue 411 pss
. return Ll plasent main B
cube by Wi sTnUMber ol Olge 8 L) =i &
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//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
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The original value of number is 5
The new value of number is 125
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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];
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int array1[31=(1,2,3};
for (int j=0;j<3;j++)
cout<«endl< *(arrayl+j);
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char strl[ ] ="with array";
char str2[ ] ="with pointer";
cout <«endl«strl;
cout <«endl«str;
stra++;
cout <«<endl«str2;
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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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//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( );

}

slss o e IS o0 s Where g o DS Ul Vs iy
this sl s o0 3 creveal( ) A0 Jlasal,

My object's address is ox8f4effec
My object's address us ox8f4effe2
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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;
(S eyl e 2 A L /3
#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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The Class Definition )

o A e ¢ 22 ol Ll €lasS a oY1 2SI e asdl) i Gy
SIS e el Bl of abgite Aholb asdl) G g OF gy { ) ool s
Steed a8l ] oxs
class anyclass { /* class body*/ };
o
class anyclass { /* class body */ } obj1, obj2;
el @ QW ) e G el LSS L LG
class class_name{
private:
data members
public:
member functions
}
- stack o a5 s 248 mos (WU
// 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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Data Members
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int fos;
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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;



oLt
structures

Cadlz sl e 0655 O S bl 9w dde memd 2 b a Gt (3 2l
Ragr b LS Gpoete sy Sl 353 3de S5 Latie Bale bl Jlemsad o
VoS ol s oo ) plel) IS das Cre 3l OF s (20 ey L 35 s
=i Jo Jesy L dde Ol L 055 ) VU e 2SI slls JI
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 6-3:

# 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 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()



{

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( J<<"\n";
return O;
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Stack Initialized
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Stack Destroyed
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//Program 7-3:

#include <iostream.h>

class myclass {

int a, b;

public:

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

int main( )

{

myclass ob(3, B);

ob.show( );

return O;

}
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myclass ob= myclass (3,4);
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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 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";



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 7-6:
// Time class.



#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 < 10?2 "0" : " ") <« minute

w.n

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



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

}

w,

w,

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

Military time after setTime is 13:27:06
Standard time after setTime is 1:27:06 PM
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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 7-7:
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 <102 "0" : " " ) <« hour <« ™"
<« (minute < 10 2 "0" : " *) <« minute <« ™"
<« (second < 10?2 "0" : " " Xk« second;

}

void Time::printStandard( ) const

{

cout <« ((hour ==0 | | hour == 12 )? 12 : hour % 12)
<« """ «(minute < 102 0" : " ") <<« minute
<« "i" «(second < 10?2 "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

s noon s» b el Time adll & ol Ciupw @ bl bl

printMilitary( ) s printStandard( ) ol dlsaadl t say =Y Ko

LS b Jot 41 4l Juw setTime JIl siaell S LogslS OV Y Ot
.hoon U . St s setTime( ) sz

oLl b ast slasy) 7 4
Static class member

— st ot ()

i s OF T (instant)  adis aily slael OV z> Wlaxzal
e el SIS e sy il et 6 Sy i) AT Ly
& g e ke s static data member L. G Toae faxcus U3
oo b sy axens Sl 05w & Ly an static Sl &T Je Loas oUl
o8 A ek el e 3 asl o Jb dnld) S ST i 3T (3 el 1
Al sl 13 0 e 1Ll Sl ST 0gd v oSl eda sue



~s Static il 2 Jlowsal 22l s (ST il 0 0
5,5 e ULy oo dsdll sl 3,2l UL OF Lol 13) 68 &3 ¢ Loyl aigns

Lkt > agt iy asdll ol adys Lide el SO 50 sl pite Cipad 03] ¢ SIS ISU

Ailael 130 By me 065

bl JE sl 25Tl S 5l Jlenzul s

//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 static a: "<« 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 7-9:



#include<iostream»

class cl {
static int resource;
public:

static int get_resource( );

void free_resource() {resource = 0;}
)

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

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

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

}

}

int main( )

{

cl obl, ob2;

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

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

obl.free_resource( );

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

cout<«" ob2 can now use resource\n";

return O;

}
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void ~Time (int) ;
b L) 4531 Ol o C++ 3 Friend ship wlaall psgie 23t /7
—0bsl el NS e Time o5 ) b Upw 92 0F S 2 /8
Time (int h=0,intm=0, int s = 0);
Time( );
P Al Gy (3 Latk) asl /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

S sy g Slaaglly wlzll e IS sslel aad wad ¢ 13 wug 3L /10

.void
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//Program 8-1:

#include<iostream.h>

class myclass {

int a, b;

public:

friend int sum(myclass x);

void set_ab(int i,int j);

¥

void myclass :: set_ab(int i, int )
{ .

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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/[Program 8-2:
/lusing a friend class.

X



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

int a;

int b;

public:

TwoValues(int i, intj) {a=1i, 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;

}

10

AWk s TwoValues 2l adus 2 Min ad) e OMey) ¢
friend class Min;

) |3 - TowValues i 3 bya aoldl clac 1) Jsoyl ¢ S

int Min::min (TwoValues x)

{

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

}

.Min
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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;}

}s

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;

}
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return_type operator#(arg_list)

{

//operations

}
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/[Program 8-4:

#include <iostream.h>
class loc {

int longitude, latitude:
public:

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

longitude = Ig:¢
latitude =It:
}

void show( ) {



” 9",

cout << |ongitude <<" 7
cout<< |atitude<< "\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 ob1(10, 20), ob2(5,30)¢
ob1.show( )

ob2.show( )t

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
loc(int Ig, int It){

longitude = Ig:
latitude =lt¢
}

void show( )
cout << |ongitude¢" " >>

cout<< latitude<< "\n":

//Continued
}

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

loc operator++:¢

}

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

{

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

return temp:

}

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

{

loc temp:

//notice order of operands



temp.longitude = longitude- op2.longitude:
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) , ob3(90, 90):

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



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

return O:

}

2111
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—:operator-( ) {1
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
/lgenerated call
}

2 Sy o) 573wl s Sles =l 0586 +4C 3
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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 =lIt¢
}

void show( ) {
cout << longitude"s« ">>

cout<< latitude<< "\n" ¢

}

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

loc operator= (loc op2¢(



loc operator( )++

}e

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

{

loc tempy
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¢ ++
latitude¢ ++

return *this ¢

}

int main()

{
loc ob1(10, 20), 0b2(5,30¢(

ob1 = ob1+ ob2:
ob1.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 op1, loc op2):

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

}



+ //is overloaded for loc + int.

loc operator+ (loc op1, loc op2):

{

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

return temp:

}

+ //is overload for int + loc.
loc operator+ (int op1, loc op2)¢

{

loc temp:

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

{

int main()

{
loc 0b1(10, 20), 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:

}
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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 9-3:

#include <iostream.h>

#include <conio.h>

class base {

protected:

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

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

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

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():}



// member of derived
//Continued

return O ;
}
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//Program 9-4:

#include <iostream.h>

class base {

protected:

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



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 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;

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

#include<iostream.h>

class base {

public:

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

I

class derivedl : public base {

public:

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

class derived?2 : public derived1 {

public:

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

int main ()

{

derived?2 ob;

// construct and destruct ob

return O;

}



Constructing base
Constructing derivedl
Constructing derived?2
Destructing derived?
Destructing derivedl
Destructing base
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//Program 9-7:

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

class basel {

protected:

int x;




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;
}
:GAUJ}S\ RS CJ:L\
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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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//Program 9-9:

#include <iostream.h>
//Continued

class number {

protected :

int val ;

//Continued

public :

void setval (int i) {val =i}

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

I

class hextype : public number {
public :

void show () {

cout << hex <«<val ««"\n";

}

¥

class dectype : public number {
public :

void show () {

cout << val <« "\n";

}

>

class octtype : public number {
public :

Show( ) 1



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;

}
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int swap (int &a,int &b)
{
int femp;
temp=a;
a=b;
b=temp;
}
A Wl il (SO sl ki e iad Ay iNE sl e W G
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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<«<

<<J<< "\n":
" “<<y<< Il\n "n .



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

}

SGJU))J\ o CJ,;-\

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
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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;

}
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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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//Program 9-4.
class any class

{

public:

class an error

{

>

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 9-5:

// 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 ;
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Manipulators
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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

------




éé.U\ d\jé
. 11.5
Stream Functions

Gril) el Lania) Laldsizal S &) NI 0 s e i0S il (gs2d
LY sda (._lzm O ‘}\.ﬂ\ Jj-fdr\ . L5J>-T r\.@_» ..\.s.zﬁj

PRV a1l
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ikl O Lo fill(ch);

Bl e Jguatl p=precision( );

B b precision(p):;

JU i) o Je Jgadd w=width();
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eV L & Yo Jad) s setf(flags field);

Stade 2l Jole Jlaxtuly 3l lilS alaulss @YU ods clodzal o
DRSS B e 1 oy Ll
cout.Width(5):
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cout.fill(*");
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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);



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



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):

k

// 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) 011 -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: ";

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

int main( )

{

phonebook b;
cin>> b;

cout << b;
//Continued
return O;

}

b e A

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

Ahmed(111)555 -1010

sl ol et psl Ol oliti] piszead Ll Sk

ostream & mani-name( ostream & stream)

{

//your code here
return stream;

}

() 5 () b Obsi ra( )y la() el sk poi QU1 JUl




//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;

}

High balance - 1233.23
Over draft - 567.66 <

=1 5 3l sLidy dalall §ygaall
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";
%
}

b e

Enter password: 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.”
«end|
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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;

}

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);



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;
}
) o
Account Name Balance
100 Ahmed 24.98
200 Ali 345.67
300 Hassan 0.00
400 Omer -42.16
500 Abbas 224.62
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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);



}

}

inClientFile >>account >>name >>balance;
break:;
case 2:

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

if (balance <0)
outputline(account, name, balance);
//Continued
inClientFile>>account >>name >>balance;
}
break;
case 3:

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;



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
23

Accounts with debit balances:

100 Ahmed 24.98
200 Ali 345.67
500 Abbas 224.62

?4




End of run.
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