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|Unit 111

Operator Overloading

l_3.1 : Fundamentals of Operator Overloading

Q.1 What is operator overloading ? Why it is necessary to overload
an operator ?

IZ[SPPU : June-22, Dec -22, Marks 6
¢ Operator overloadmg can be defined as an ablhty to define ;
new meaning for an.existing (bm\t-m) ‘“operator”,

o Various types of operators are -

© Mathematical operators such as + — * | ++

© Relational cperators such as < > ==

© Logical operators such as && It
© Access operators [ ] —>
Assignment operator =

Stream I/O operators < < > >

]
i<}

° Type conversion operators and several others,
All of these operators have a

predefined and unchangeable mean.
for the built-i

In types. All of these operators can be given a spet
interpretation for different classes or combination of classes. C-

provides the flexibility to the programmers in extending these byl
operators.

‘ 3.2 : Restrictions on Operators 0verloadmgj

Q.2 Discuss the usage of the operators that can not be overloaded!
C++.

ISF[SPPU : May-18, Marks

@3-1
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Operator Overloading

Object Oriented Programming

Ans. : e [t's not possible to change an operator’s precedence.

e {t's not possible to create mew operators, For example ~ which is
used in some languages for exponentiation.

e  You can not redefine ::, sizeof, ?:, or . (dot).
must be member functions if they are overloaded.

>~

e =[], and =
++ and — — need special treatment because they are prefix or postfix

operators.
* Assignment ( = ) should always be overloaded if an object
dynamically allocates memory.

It can not change the number of required operands(unary, binary,
ternary).
e Overloaded operator must be either,
© Non static member function of class or
At least ome parameter should be class or enumeration.

Makes no assumptions about similar operators. For example, the fact
that you overloaded + does not mean that you have also defined +=
for your class type.

Q.3 What are the rules for over loading operators ?

IS°[SPPU : June-22, Marks 6, Dec.-22, Marks 4]

Ans. :
Only existing operators can be overloaded.

The basic meaning of the operator can not be changed.
Overloaded operators must follow the syntax of original operator.

1
1.

N

3.
For example for binary operator operandl operator operand2 is the
syntax and this can not be changed during overloading.

. Overloaded operators must have at least one operand that is of user

defined type.
;. Bipary arithmetic operators(+, -, * and /) must return a value.
;. When binary operators overloaded through a member function, the
left hand operand must be an object of relevant class.

A Guide for Engineering Students
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Operator Overlyuaing,

7.

one explicit argument.

arguments.

10.

explicit argument.

Binary operators ovcrloaded through a member function must take.
Binary operators overloaded through friend function takes two
Unary operators overloaded through a member function must take

no explicit argument and no return value.
Unary operators overloaded through friend function takes one

3.3 : Operator Functions as Class

Members vs. as Friend

Functions )

Q4 Compare operator overloading using operafor function as class
member with operator overloading as friend function.
Ans : Opére‘cor overioading can be achleved In two ways -

1) By an operator overloading by member function
2) By an operator overloading non-member friend function

Sr. No:

Operator function as class

member function- e

Operator function as friend

-function:

ST

| +An overloaded operator .

function should be declared in
the’ public section of & class.’

-[1:An.overloaded operator friend:

“private or public secmm of a_ '
| ‘class.

could be dcclared m ext.hnr

When an operator overloaded
function is a member filn tion,
it takes one. operand of .

user-defined datd type. ‘

' fincfion is & fiend Rifiéfion” it

When an operator overloaded

takes two operands. of . .
user-defined data type.

e

A Guide for Engfneerlng‘lstt.l}den;: LE
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3.4 Operator Overloading
T Uverloading

Declaration : Suppose Test iJ Declaration ;
" a'class name, then s '

Suppose Test is a
class name, then

Test operator +(Test); friend Test operator +(Test, Test);

Definition ; Definition :

Test cfpt?rator +(Test obj) Test operator +(Test objl, Test
{' ) obj2)

Test temp; ) ‘ {

témb.a = a‘ = a + obj.a; Test temp;

Tetumn temp; temp.a = objl.a + 0bj2.a;

y o retum temp;

3 :
\

'3 4- Qy,grlgéfiing Unary Qperétors

Q.5 Expldin ‘operafor overloading”of unary operator,
m.: ¢ The unary operators require only one operand. In C++ the
unary operators are -
Sk | -
- It can berdecldred as member functions "taking no arguments. That
mcans fof:'any'opéré.tor e ‘,-<obj is interpreted as obj.operator-()
o It can be Hécla.rjeﬁlas_ non member functions taking one argument that
mus,t be the)vanableof class type (i.e. Object) or reference. That
rh_ea;isl,foi:miy operator -
e 's,,intérpreted“as operator-(obj).

. If both ‘typ'é'gf of ‘definitions are present then, the functibn declared as
\--member take thie fﬁrééé’dence. -

Syntax : Function definition for operator overloading ‘_

5 A Guide for Engineering Students
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Return Type ::

Class name or Keyword
basic data type w

Oeperator
symbols like
+ —etc,

function body

#include <iostream>
using namespace std;
class point
{
private:
intx,y; // Co-ordinate values

Ppublic:

point() {x = 0; y = q; }/constructor

point(int i, int j) {x=1y=j } //constructor

veid get_xy(int &i, int &) {i=umj=y }

point operator-( ); // operator overload for unary

// minus
5
point point:;operator-( )
{
= . x;
=-w

return *this; // Use of this pointer

B T —
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Obfect Oriented Programming 3-6 Operator Overloading

}

int main( }
point obj(10, 10);
int x, y;
cirscr();
cbj.get_xy(x, y);
obj = - obj;
obj.get_xy(x, y);
cout< <"\n The use of unary operator is ..."
cout << “X:'<<x<<"Y:'"<<y;

, Negation calls operator — ()

<endl;

retumn 0;
}
Output
The use of unary operator is ...
X -10, Y: -10

Program explanation :

Note that in above code the unary minus operator function is
overloaded by passing no argument to it.

obj = -obj;
When this statement occurs the call to operator ~() function is given.
Thereby negated values of x and y are obtained.

Q.7 Write a-C++ program for overloading a increment operator ++.

Ans. :

#include <iostream>
using namespace std;
class coord
I
5
private:
int x, y; // co-ordinate values
public:

coord( ) { x = 0; y = 0; }//constructor for obj

>
(PECODE) .
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Operator Overloading

coord(int i, int j) { x = i, y = §; }//constructor vsith param

void get_xy(int &i, int &j) [ i= %=1y
coord operator++( );//unary operator overloading

H

// Overload + + operater for coord class

cooid coord::operator+ +( )

{
x4+
return *this; //returning the current instance
}
int main( )
{
int x,y;
cout< <"\n Enter the co-ordinates x and y *;
cin>>x>>y; -
coord obj(x.y); Calis coord cperator++() l
+ +obj; \ |
obj.get_xy(x, ¥);.
cout< <'The increment operator increments the co-o*dmates
as..."<<endl;"
cout << "X:'<xx<<" Y:" <<y
getch();
return 0;
}

Output
Enter the co-ordinates x and y 10 20
The ihcr’eméntbperatot increments the co-ordinates as...
X:'11, Y@ 21

Q.8 Write down program to overload _unary operators.

DSP[SPPU : June-22, Dec.-22, Marks 6]

Anms. : Refer Q.7.

A Gulde for Erigiﬁeer!ng-S{ude’r_l{s
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Operator Overloading

Ls.s : Overloading Binary Operator;l

Q.8 Explain overloading of binary operator with suitable example.
Ans.

e For the operator function which is actually the member function

of a class, requires one argument which is actually the right argument.
Syntax

C‘Jassngme operator oper—symbol (class namse)
For example

: For the operator +,.we can invoke operator overloaded
function as

obj3 = objl + obj2; // call

The definition of above statement is
classname operator + (obj2)

{

V/i body of function

}

¢ Following C++ program illustrates how to overload + operator to add
two objects

CH++ ‘ program

#include <iostream>
using namespace std;
class vector

{

public:
int g, b; .
vector() { a = 0; b = 0; }// constructor without

// parameters - )
vector(int, int);//constructor with_pargmetets

e e T

Object Oriented Programining 3-9

Operator Overloading

Classname One argument

- .
as return /‘E‘Lector operator + (vector);] Declaration of operator function
type -

Y Operator symbo]
vector::vector(int x, int y) Keyword :
{
a=sx It refers to
b=y second operand
}
vector vector::operator+ (vector obj)| Definition of
{ operator
vector temp; function

temp.a = a '+ obj.a;
temp.b = b + obj.b;
return (temp);

void main()
{

13
‘vector v1(10, 20);
vector va(1, 2);
vector v3;
v3 = vl + v2;

cout << "\n The Addition of Two vectors is...";
cout << v3a <<"and" << v3.b;

Output
The Addition of Two vectors is...11 and 22




Object Oriented Programming 3-10 Operator Overloading

Q.10 Which operators can mnot be overloaded ? Write steps to
overload + operator so that it can add two complex numbers.

0S5 [SPPU : June-22, Dec.-22, Marks 6]
Ans. : Operators that can not be overloaded : Refer Q.2.
Overloading of + operator for adding two complex numbers :

#include <iostream>
using namespace std;
class complex
{
public:
float real,img;
complex(){real=0;img=0;}
complex(float,float); // parameterized constructor
complex operator+ (complex);
h
complex::complex(float r,float i)
{
real=r;
img=1i,
} .
complex complex::operator+ (complex obj)
{
complex temp;
temp.rea.l=teal+obj.real;
temp.img=img+obj.img;
return (temp);

}
int main()
{
complex a(2,8);
complex b(4,1);
compiex c;
cout< <"\n The first Complex number is: b
cout<<areal<<' and "<<aimg<<'l}
w A Guide for Engineering Students
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cout< <"\n The second Complex number is: "

cout< <b.real< <" and "< <b.img< <"1}

c=a+b;
cout< <"\n The addition of two complex numbers is...";

cout< <c.real< <" and "< <c.img< <"i%

retum O;
}
Output
The first Complex number is: 2 and 6i
The second Complex number is? 4 and 1i
The addition of two complex numbers is...6 and 7i
Q.11 Write a C++ program to- concatenate two strings using operator
overloading on + operator. -
Ans. *
#include < ‘ostream>
#include <cstring>

using namespace std;
class stringl
{
public:
char S[15];
string1()

strcpy(S,"\0"):
}
stringl(char T[15})
{
strcpy(S,T);
} .
stringl operator+(string1 k)
{
. strcat(S,k.S);
strcat(S,"\0");
‘return S;

}

A Gulde for Englneering Students
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rreterverioading

int main()

string1 s1("Hello").sZ("Friends"):
string1 s;

s=s5l+s2;

cout<<s.S< <endl;

return 0;

3

Q.12 Define a class DATE, use overloaded + operator to add tweo
dates and display the resultant-date, Assume non-leap year dates,

Anms. :
#include <iostream>
using namespace std;
class DATE

private:
int dd;
int mm;
int yy;
public:
DATE(){}
DATE(int d,int m,int )
(dd=d:mm=m:w='v:}
DATE operator+ (DATE);
void display();
5
DATE DA'IE::operatoH—(DATE D)

{

DATE temp;

int day,flag=0;

int month;

day=dd +D.dd;

if(day>30) //total days exceeding month
{

= _
A Gulde for Enginecring Students
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day=day-30;

\% ‘

flag=1; //flag 1 mesans sum of days 9XCoeds one mong, |

}
temp.dd=day;
month=mm+D.mm;
"if(month> 12)
{
if(flag==1)
month=(month+ 1)-12;
else
month=month-12;
o
temp.mm=month;
if(yy==D.yy)
temp.yy=D.yy;

-}

else
temp.yy=yy+D.w.'
Teturn temp;
}
void DATE::disp]ay(void)
{
cout< <"\n"
cout<<" Day: "< <dd;
cout<<" Month: "< <mm;
cout< <" Year: "< <yy:
int main()
{

DATE d1,d2,43;
d1=DA’I‘E(30,10,10);
d2=DATE(5.S.01);
d3=d1+d2;
dl.display():

) d2.display():
d3.display();

~ )
DECODE
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T . Operator Oy ei"f@ E Object Orlented Programming 3-715 Operator Overloading
retum O; !
} : int main()
i {
3.6 : Overloading of Operators using § G?eatexop i
Friend Functions , oaerOp vel2(10)
% if(vall>val2) =
. . ) : at<.<"\n° i i§ greater than the second";
Q.13 Explain with suitable example, how to overload an operator ! cout<<"\n'The first value is greate on :
using friend function ? IS [SPPU : ¢ else '
. ‘ ‘ [ : Dec.-22, Marks 6] } cout< <"\n The second .alue is greater than the first";
gnS. : o The ﬁrxenc} ﬁm.cnons are not the members of a class, similarly ; Teturn O; ‘
ey do not haye’ this pomter.. Hence all the operands of the operator must ‘ }
be passed explicitly to the friend operator function. i "
/«**g*ng*wvmwa**w*wvf*t**tt*r*w*ww*wnt*w*aw**w*****k******* E OUtPUt
. i
Program for overloading the operator > for comparing two values i The second value is greater than the first:
_k***nk**ﬁﬁ’c*Nﬁ*****ﬂ*’********t******ﬁ‘hw.ﬂk***\k****ﬁﬁ*******/ {E
i z
#include <iostream> ! END‘"TZ;
1 o H
: #include <string> ¢
using namespace std:
class GreaterOp ;
. i
{ ,
int g; i
public:
GreaterOp(){} r
GreaterOp(int x) ) : : t
1
{a=x;} ' ;
friend int operator >(GreaterOp obj1,GreaterOp obj2);
H
¢
int operator >(GreaterOp objl,GreaterOp obj2)
{
H
if(obi1.a>0bj2.a)
retum 1; o
else ‘i
return 0; £
} | :
4
3 - ; ; der
: : 3 e © . A Guide for Enigineering Stu
A Guide for Engineering Students E : g
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- Inheritance and Polymorphism

4.1 : Introduction to Inheritance

Q.1 Dcfine the term - Inheritance. IS [SPPU : Dec.-22, Marks 6]
Ans. : Definition :

¢ Inheritance is a property in which data members and
member functions of some class are used by some other class.

Inheritance allows the reusability of the code in C++,

4.2 : Base and Dérived Classes

Q.2 Explain the terms - Base and derived class,

Ans. : o The class from which the data members and member functions
are used by another class is called the base class. -

¢ The class which uses the propertie. of base class and at the same time

can add its own properties is callea derived class.

l 4.3 : Friend ClassesT

Q.3 Explain the concept of friend class with suita
Ans. :

ble example.

* A class can be declared as a friend class. This allows the
friend class to access the private data members of the another class. In the
following program class B is declared as friend of class A. Therefore
class B can access the variable data,
class A.

-1

and variable is private member of .

Object Oriented Programming - 4-2

C++ Program

#include <iostream>
using namespace std;
class A
{
private:
int data;
friend class B;//class B is friend of class A
public:
A()//constructor
{
data = 5; .
}
h
class B
{
public:
int sub(int x)
{
A objl; //object of class A
//the private data of class A is accessed in class B
// data contains 5 and x contains 2
return objl.data - x;
}
h
int main()
{ _
B obj2;
cout << “Resultis = "<< obj2.sub(2);
getch();
return 0;

Output
Result is = 3

(OECODE "50 .
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Ci v
e and Polymorphism i Object Oriented Programming 4-4 Inherltance and Polymorphism ’
L 4.4 : Types of Inheritance ’ cout <<"\n\t x= "< <x:
i 3
Q.4 Explain different types of inheritance, ; }
Ans. : e Varous types of inheritance are - ; i
e s . i class derived : public Base
1) Single inheritance 2)  Multilevel inheritance P p P
3) Multiple inheritance 4)  Hybrid inheritance int y;
5) Hierarchical inheritance public:
Q5 Explain the single inheritance with a suitable example. : veid set_y(int n) .
5" [SPPU : Dec.-22, Marks 61 . { 9 =
Ans. : e In single inheritance there is one parent per derived class. £ }
This is the most commo: fi i
i n form of inheritance. 1 void show_xy()
¢ The simple program for such inheritance is - {
’ ; cout< <"\n\n\t Derived class ...";
Sase g cout<<"\n\t x = "<<x;
4 { cout <<“\n\t y= "<<y;
}
: ) ; +
i i X
Derived int main()
{
Fig. Q.5.1 Single inheritance derived obj;
int x, v;
C++ Progral g
gram cout< <“\n Enter the value of x";
#include <iostream> cin> >x: . .
ueme espace std: . cout<<"\n Enter the value of y";
class Base ) . :
cin>>y;
{public- 4 obj.set_x(x);//inherits base class
.int X; obj.set_y(y): // access member of derived class
void set x(i'nt n) obj.show_x();//inherits base class
{ ) : obj.show_xy(); // access member of derived class
x = n; _ . return 0; )
} _ - ,< )
void show_x( ) h L Output
{ I Enter the value of x 10
cout<<“\n\t Base class ..."; 3
dents
3 A Gulde for Engineering Sttt
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Object Oriented Programming  4-6 __ Inheritance ana p alymorp/.[,»
Objoct Orienred Programming q-5 Inheritance and Polymorphism _ C++ Program \\
#inolude <iostream>
Enter the value of y 20 3 using namespace std;
Base class ... - class A
x= 10 o j {
: protected:
int x;
Derived class ... public:
x = 10 void get_a(int);
y = 20 void put_a();
Q.6 Explain multi-level inheritance, o h _
Amns. : e When 2 derived class is derived from a base class which itself void Axget_a(int a)
is' a derived class then that type of inheritance is called multilevel { x=a;
inheritance. e ‘ : )
* For example - If class A is a base class and class B is another class : void Arput_a()
which is derived from A, similarly there is another class C being { ’ .
derived from class B then such a derivation -léads to multilevel cout<<"\n The value of x is "< <x;
inheritance. ‘ ;:.. }
) 1 class B:public A

¢ The implementation of multilevel inheritance is as given below - )

, {

protected:

: inty;

public: )
void get_b(int);
void put_h();

‘:: );
Derived void Biget_b(int b)

Class A Base

{
y=Db;
}

Class C Derived-derived - void Biiput_b()

{

cout<<"\n The value of y is "< <y
Fig. Q.6.1 Multilevel Inheritance ; )




Object Oriented Programuming Inheritance and Polymorphismn

class C:public B
{
int z;
public:
void display/();
h
void C::display()
{
z=y+10;
put_g();//member of class A
put_b();//member of class B
cout< <“\n The value of z is "< <z;
}
int main()
{ e
C obj;//object of class C
//accessing.class A member via object of class C
obj.get_a(10);
//accessing class B member via object of class C
obj.get_b(20);
////accessing class C member via object of class C
obj.display();
cout< <endl;
return 0;

Output
The value of x is 10
The value of y is 20
The value of z is 30
Q.7 Explain multiple inheritance with suitable C++ ;irogram.
Ans. : e In multiple inheritance the derived class is derived from more
than one base class.

* The impiementation of multiple inheritance is as shown in Fig. Q.7.1.

A Guide for Engineering Students
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Base1

Derived1

Fig. Q.7.1 Multiple Inheritance
C++ Programs
#include <iostream>
using namespace std;
class Operation
{
protected:
nt %, y;
public:
_void set:values (int a, int b)

h

class Coutput
«
public:
void display (int i);
h

void Coutput::display (int i)
{ . .

cout << i << endl;

A Gulde for Engineering Stdénts



OWect Orienred Praogramming ‘.0

“product class inherits 1wo base classex -
‘Operation and Coutput
class product public Operation, public Coutput
{
public
nt function ()

Telum (x * y):

gLm class inherits two base clasgos -
‘Uperation and Coutput

class sum: public Operation, public Coutput

public:
int function ()

{
\

retum (x + y);

int mamn ()
product obj _Pr.//object of product class
suom obj_sum;//object of sum class
ob)_pz.set_velues (10,20):
ob)_sum set_values (10,20);
cou< <"\n The product of 10 and 20 is "< <endl;
obj_pr.outpur (ob]_pr.functiou());
cowmt<<"in The sum of 10 and 20 is "< <endl;

obj_sum . ocutput (obj_sumAMncuon()):
retum J;

Inheritance and Polymo:

BecamEs
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Qutput

The product of 10 and 20 is
200

The sum of 10 and 20 is

30
4.5 : Hybri

—
d Inheritance ]

Q.8 Define inheritance.
IS SPPU Dec.-17, 18,

Ans. : Inheritance : Refer Q.1.

Types : Refer Q.5, Q.6, Q.7.

Q.9 Explain inheritance and its types in Cu+.

inheritance in detail with syatax.
Aus. : Inheritance : Refer Q.1.
Types : Refer Q.4.

Multiple inheritance : Refer Q.7.

Q.10 Discuss the ways in whigc
saves time during program deve.

Ans. :

° When a inheritance hierarchy

avoids the duplication of
considerable amount of develop

the same errors from appearing

¢ Inheritance allows developers to cre
code declared already in a base class.

When we place a common funcuonality
class) instead of duplicating the code n

Explain different types of inheritance.

Marks 3 , May-18, June-22, Marks g

Explain multiple
I [SPPU May-19, Marks ¢

h inheritance pidmotes software use,
lopment and heips prevent errors.

IS [SPPU - June-22, Marks §

create derived classes thar reust

is buil using several classes, then i
common  functionality. This save
ment tme spend by developers.

n a single base class {supe
derived class, helps t preves
n multiple source code files.

4 Guide for Engineering Studex
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s If several classes each contain duplicate code containing an error the
software developer has to spend time correcting each source code file
with the error.

However, if inheritance technique is used, then if the error that occurs
in the common functionality of the base class, the software developer
need to modify only the base class's code.

Thus use of super class for common functionalities and different
functionalities in derived classes allow promote software reuse and
saves time during program development and helps prevent errors.

4.6 : Member Access Control J

and protected keywords using

Q,11 Explain public, private
I="[SPPU : Dec.-17, Marks 6]

program.
In C++ there are three access specifiers -

Ans. :
When the public access specifier is used for some member of

1) public :
a class, then that member is accessible outside the class.

Z) private : When the private access specifier is used. for some member
of a class, then that member is not accessible outside the class.
protected : Members can not be accessible outside the class, however,
they can be accessible in inherited classes. :

C++ Program using public, private and protected :

3)

#include <iostream>
#include <fstream>
1sing namespace std;

lass test

public: // Public access specifier

int x; // Public attribute

void funil()

{

cout< <"Public function";

}

protected:
e e Curdenls

Object Oriented Programming 4-12 Inheritance and Polymorpiism

int y;
void fun2()
cout< <"Protected function"
} .
private: // Private access specifier :
int z; // Private attribute
void fun3()
{

cout< <"Private function";

h

int main()

{
test obj;
obj.x = 10;

obj.funi();
obj.y=20;//error can't be accessed outside the class

obj.fun2();//error can't be called outside the class
cb] z=30; //error can't be accessed outside the class

ob) fun3();//error can't be called outside the class
return 0;
} .
s the role of access sp: _cifiers in inheritance and show

Q.12 Discus
their visibility when they. nre ir Yerited as public, private and

protected. Y : :@[SPPU June-22, Marks 6]
Ans. : Refer Q.11. ) Lo

[ 4.7 : Multiple Inheritance _J

le example to demonstrate multiple inherita:

Q.13 Give suitab nce.
Ans. : Refer Q7.

e
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—
4.8 : Ambigujty

g.l;l: .r:’\’hat x"s mu.ltiple inheritance ? What is ambiguity in multiple
ritance  ?  Give suitable example to demonstrate multiple

inheritance,
. IS°[ SPPU : May-19, Marks 6]
Ans. : Multiple inheritance : Refer (.7,

Ambioni, . L
: l?xbxgyxly ¢ * Ambiguity. is the problem that arise in multiple inheritance.
t is also called ag diamond problem.

® Consider the following Fig. Q.14.1.

Fig. Q.14.1 Amblguity In Inheritance

¢ Now the code for the above design can be written as

class A
{
' public:
read();
write();

A Guide for Engineering Students
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class B:public A
{
public:
read();
write();
h '
class C:public A
{
public:
write();
5 _
class D:public B,public C
{
public:
writs();
h
¢ We try to inherit the write() function of base class A i class 3,
C, which will be alright. But if try to use the write() function j
D then the compiler will generate error, because it i ambigyyy;
know which write() function to choose whether of class B or cag!
This ambiguity occurs because the compiler understands that the 4
D is derived from both class B and class C and both of these dg
have the versions of write() function. So the A class gets duplag
inside the class D object.

s The compiler will complain when compiling the code: emor: g
for member "write" is ambiguous', because it can't figure out wd
to call the method write() from A::B::D or from A::Ci:D.

° That means the programming language does not allow us to
the concept as given in the design.

¢ C++ allows the solving of this problem by using virtual inber
This process is also called as disinheritance.

* In order to prevent the compiler from giving error due toﬂﬂlﬂf’
inheritance we use the keyword virtual. That means best ©
made virtual. ‘-

o

A Guide for Engineer®
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l 4.9 : Virtual Base Class‘l

‘Q.15 Explain virtual base class and virtual function with example.

I [SPPU : June-22, Marks 6]
In order to prevent the compiler from giving
an error due to ambiguity in multiple path or multiple inheritance, we
use the keyword virtual. That means when we inherit from the base class
in both derived classes, the base class is made virtual. The code that
illustrates the concept of virtual base class is as given below -

C++ Program
#include <iostream.h>
class base {

Ans. : Virtual base class :

public:
int i;
)
class derivedi:virtual public base
{
public:
int j;
H .
class derived2:virtual public base
{
public:
int k;
i

//deriveds is inherited from derivedl and derived2
//but only one copy of base class ig inherited.
class derived3:public derived1,public derived2

{
public:
int sum()
{
return i+j+k;
}

A Guide for Englneeri}rg Students
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' Q.16 . What is polymorphism ?

FS«K ~ :

Object Oriented Programming 4-16 Inheritance and’ Polyriorp iisn;
h
void main()
{
derived3 obj;
obj.i=10;
obj.j=20;
obj.k=30;
cout<" The sum is = "<obj.sum();
}

Output
The sum is = 60

Virtual function : Refer Q.18.

\ 4.10 : Introduction to Polymorphism \

0S° [SPPU : Dec.-22, Marks 6]
Aans, :

¢ Polymorphism means many forms. It is one of the important features
of OOP. S

¢ Polymorphism is basically an. ability to create a variable, a function,

]

or an object that has more than one form. . g

* The primary goal of polymorphism is an ability of the objeét of
different types to. responid” to ‘methods and data values. by. using the
same name. The programmer does not have to know the exact, type of
the object in advance hence exact behavior of the object is determined
at the run time. i e s va

* Polymorphism is concerned with:- the. '-application -of specific.
implementation or use of abstract base class. . Pioraen

A Guide for Engineering Siidents -
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4.11 : Pointe

s {o Objects

Q7 Widte 2 OCvy pragram fo demonstrate pointer (o object

o i} Sere e AEeyE ~ Np—p
A orenenang o wmple O eoprogram i which a poiiter (o object
VERaDLe a used ro aoeess the value of the olass

W diaplay the contents

> using the pointer to objact,

VE R N *
LA R d--4-(vﬂ'tlut«wvl-!l-i-t-kiiﬁinxﬁhitiﬁ*ii/

Test(int b)

& =D
}
int getVal()
foir =t 1
rsturn a;

b

t main() _

B /J Address of ob is stored in
Test obj(100), "*'pt'r_obj, ; = : — pointer variable; i
jt;__obj = &obj; ' ‘

out < <"Value obtained using pointer to object is ..."< <endl;
out< <ptr_obj->getVal()< <endl;
sturn 0;

Output

A Gu'lriéfor Engineering Stydents

Object Oriented Progromming 402 Irfparttuncs wud Forysm s,

Program szplanstion

o i oabuve prowrmm, The St TRe S Tew & ®ol COne U0
vaniable 18 vrested samed ptr ebl oy s werfizly w power g g
object. This poimer can zecess e pulvie Daacior of te gy 7 ot
Hence we are calling the fonetion gefWal of doe diass Test wsing
pointer to the object. Thus member fanction cav be acuessed usiy
pointer.

4.12 : Virtual Functions

Q.18 What is virtual function ? Explain with exarple.
1= [SPPU : Dac.-22, Marks ¢

Ans. : Definition : "A virtual function is a member fimction thar
declared within a base class and redefined by a2 derived class."

e The virtual keyword is preceded to the function mame. The virtu
function can be redefined in the derived class. Thus using virw
functions we can have one interface, multiple faunctions performi
different task. This feature is called polymeorphism. The virn
function within the base class defines the form of the interface to
function. Each redefinition of the virtual function by a derived cle
indicate some different task related to derived class.

¢ When a virtual function is redefined by a derived class, the keywo
virtual is not needed. The virtual function written in base class acts
interface and the function defined in derived classes act as differ
forms of the same function. This property of virtual function brin
the runtime polymorphism. The following program shows
property -
#include <iostream>
using namespace std;
class base
{
public:
int i;
base(int x)//constructor

{

e

e
A Guide for Engineering St
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i=x
: ‘P?he function is with |
: : ; n is with |
‘!nxtuul void function() < Karyword, vicksd
WL Atk S |

cout << "Using base version of function() ~
cout << j << “\n";

b
class derivedl : public base
{
public:
//constructor for object creation
derived1(int x) base(x;{ }
void function()
{
cout < “Using derived1's version of function()
cout < i+i << “\n",
}
b
class derived2 : public base
{
public:
derived2(int x) base(x){ }//conswucto: for cblect crestion
void function()

{
cout << "Uging derived2's version of funcuon()
cout << i*i << “\n";
}
h
int main()
{
base "p,;
int num;

cout< <“\n Enter Some number ”;
cin> >npum;

A Guide for Engineering Students

T TR

Object Oriented Programming 4-20

Inheritance and Polymorphism
base obj{num);

derivedl d1_obj(num);

derived2 d2_obj(num);

p=&obj,//base object’'s address

p->function(): //base class function .

p = &d1_obj://derivedl object’s address . .
p->function(). //derivedl class function(): B
p = &d2_obj.//derived2 object’s address

P> tunction!); //derived2 class function()

retum O

Qutput
Bater Some number 3
Using base wersion of function(): 5
Using dezived!'s version of function(): 10
Ustng derived’ s version of function(): 25 5 4
Q19 Differentiate compile time and run time polymorphism. =

A P

;

; iy iy
E;-,',: Neo.  Compile time polymorphism 1 Ran time polymorphism.

1%

{ [ The call o the furctions having “ The call 1o the functions having
‘ the tame name i3 resolved at ‘\ same name is resolved at ran
(oompletime 00| time e
b4 Ia s type »ﬁwﬁymphhm!bc! In this type of polymorphism,
furction everieading mechanism ' the function o\(‘e(rid.@ngr

i used | mechanism is used. -
N L.

3 During zompile time
polymorphism, the function
overisading and eperater

- sverloadiag techniques are used. |

During run time polymorphism,
the virtual fupctions and
pointérs are used.

SIS

4 It provides fast execution. | It provides slow executiom

s St
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| N
s, It is less flexible as all the T It is more flexible as the
decisions are to be taken at execution is delayed for
| . N .
| compile time itself. ] execution time,

l 4.13 : Pure Virtual Functions' ~,

Q.20 Write short note on - Pure virtual function.

Ans. 1 A pure virtual function is a virtual function which is to be
implemented by derived class. The class that contains the pure virtual
function is called the abstract class.

® The pure virtual functions are declared using pure specifier i.c. = 0

*» Following program demonstrate - the use of pure virtual function.

The class A is an abstract class in which the pure virtual function
Display() is declared. This function is overridden by the two derived
classes - class B and class C.

/'....".C"'.ﬁt't.ﬁ\'itti*lﬁ'tﬁﬁ*hii*&ﬂ*ﬁ‘l-*iﬁw‘\ﬁ*llﬁtt

Program for demonstrating the pure virtual function
"'QI.'.'.i.00.IQ*Q*t*tt-'.'wﬁtt**tt't*t*!*iiittt****iw*tw**/ .
#include <iostream>
.using namespace std;
class' A . .

public: . : :
virtual void Display()=0; 4 Pure Virtual FqncglorL‘

|

class B': public A
{
public:
void Display()

{

cout< <"\n In Derived Class B"< <endl;

Object Orlented Programmin, 4-.22 (!
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class C : public A
{
public:
void Display()
{
cout<<"\n In Derived Class C"~ <end];
}
b
int main()
{
A “p;
B b;
Cc;
p = &b;
) p->Display(); //using pointer the msthod of derived class ig
// accessed
p = &e;
p->Display();
retumn 0;

Output

In Derived Class B

In Derived Class C
Program explanation : The base class A derived two classes namely-
B and C. In class A, the pure virtual function Display is defined &

assigning = 0.
The Display function is overridden in class B and class C.

4.14 : Abstract Base ClassJ

Q.21 What is abstract base class ? Explain with suitable example
e class.

s

Ans. : o Abstract class is a class which is mostly used as a bas :
contains at least one pure virtual function. Abstract classe; ‘cz}n e
to specify an interface that must be implemented by all subcl_asseS'
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e The virtual function is function having nobody but specified by = 0.
This tells the compiler that nobody exists for this function relative to
the base class. When a virqual function is made pure, it forces any
derived class to override it. If a derived class does not, an error
occurs. Thus, making a virtual function pure is a way to guarantee
that a derived class will provide its own redefinition.

For example

#include <iostream>
using namespace std;

class ares
{
double dim1, dim2;
public:
void setarea(double d1, double d2)
{
dimi = d1i;
dim2 = d2;
}
void getdim(double &d1, double &d2)
{
dl = dim1;
d2 = dim2;
P
virtual double getarea() = 0; // pure virtual function

ki

class square : public area

{
public:
double getarea()

{
double d1, d2;

. ' A Guide for Engineeriig Students
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gotdim(d1, d2);
return d1 * d2;

}
Y
class triangle : public area
{
public:
double getarea()
{
double d1, d2;
getdim(d1, d2);
return 0.5 * d1 * d2;
}
o
int main()
{
area *p;
square s; '
triangle t;

int.num1,num?2;
- cout< <“\n Enter The'two dimensions for calculating area of
square”; ’ '
cin>>num1> >num2;;
s.setarea(numl,num2);
p = &s; : . 4 :
.cout << “"Area of sq‘ua.re is : " << p->getarea() << ‘\n"; .
- cout<<*“\n Enter The two dimensions for calculating area of
triangle";
cin>>numl>>numa2;
t._sataxea(nurdi.numZ);
p.= &t; ' .
cout << “Area of Triangle is: " << p->getarsa() << ‘\n’;
return 0; ’

. A Guide for Englineerlng Studeiis
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Output
i ' 0
Enter The two dimensions for calculating area of squarel0 2
Area of square is : 200

Enter The two dimensions for calculating area of triangle6
8

Area of Triangle is: 24

l 4.15 : Polymorphic Class I

Q.22 What jg Polymorphic class ? Explain.

Ans. : e Polymorphip class is a class that defines one or more virtual
functions. Virtual function s a member function that is declared in a base
class and redefined by the derived class,

Example Program : Refer program in Q.18.

; ) [_4.16 ¢ Virtual Destructorﬂ

Q.23 - Write short note on - Virtual destructor.

f ADs. : o Destructor is Basicaﬂy used . to de-allocate the memdry

{ allocated for. the -objects. Thus' use of destructor is to clean up the

memory allocated for the class members. The destructor is denoted using
~ symbol.
® When a class is derived froun a base class ‘then on calling the
destructor, it does not destruct the memory of derived class. This
problem can be fixed-up by making the base class destructor virtual,
#include <idstream> ) :
using namespace std;
class Base
t
public:
Base()

) A Guide for E; r:ginzérlrig Studéltls
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object Orit"{r_ltt'd al )
o

mn Calling Base class Constructor;
cout<<

¥ tual ~Bage(

( alling Base class Des I‘lCtO[";
ut< < “\n C 1%
[o]e]

}
i ’
class Derived:public Base
{
public:
Derived()
{ t<<"\n Calling Derived class Constructor”;
cou

}
~Derived()

{

cout<<"\n Calling Derived class Destructor";
}
b
int main()
{

Base *obj=new Derived(); //object creation
delete obj;
return O;

}

Output
Calling Base class Constructor

Calling Derived class Constructor
Calling Derived class Destructor
Calling Base clagg Destructor

"‘Ma(,
.

//Note that this jg Virtyg -
gy,

—
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l 4.17 : Early and Late BindingT

Q.24 Explain the following - Early binding and late binding.
Ans, :

1. Early binding : This is a type of binding in which the function call
is associated with the fumction definition at the compile time only.

Hence this type of binding is also called as early binding. Following
example illustrates this concept -

/ﬁtﬁw*wﬂ*ﬁ&i*ttﬁw**ﬂ*in*t.*ttﬂtnqﬁti’ﬁ’wnat'..na

Program to demonstrate the static binding concept

ﬁﬁh’.wtn***ﬁ*ﬂﬁﬁh*ﬁ*iw*t*t.ﬁtﬁﬁﬁnn-t.n..-n-a.o-t.n./
#include <iostream>
using namespace std;
class Base
{
public :
void display()
{

cout<<"\n In base class" < <endl;

}
H

clags Derived : public Base
{
public :
void display()
{
cout< <“\n In derived class" < <end];

)

mt main()
{
Base b:

\d
(precooid) A Guide for Engineering Students
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Derived d;
b.display();
d.display();
return 0;
}
Output

In base class

In derived class

2. Late binding : C++ provides facility to specify that the.compiler
should match function calls with the correct definition at the ‘_xl'gm time,
this is called late binding or dynamic binding. This type of binding is
called the late binding because the compiler can not resolve the call to
appropriate fun tion late unul the run time.

Late binding 1s achieved using virtual functions.

Following program illustrates this concept -

A i R R P P e g R

Program to demonstrate the dynamic binding concept

-~...-.--..-------n~~.--~.q.--~~~..~n.-».--.--a.’-‘aaaaawuw'ﬁu}/
#:nclude < oatream >
using namespace std;
class Base
‘,
public :
virtual void display()
{
cout<<"\n In base class” < <endi;
}
)5

class Derived : public Base
{
public :

void display()

A Guide for Engineering S:udesis
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cout<<"\n In derived class" < <end; , £ 4.18 : Container Classes and
} - Contained Classes
} Q.26 Explain the term - Container class and contained class,
int main() v : 2 Ans. : e When an object of one class is present inside another clasg or
‘{B o “other words, if the ob.ject c.:f one class will be a member of another .
B::: bl')tr' then that type of relationship between the classes is called containership,
Derjve;i a: ] ® The relationship between these classes is called has-;a relationship,
ptr=&b; . * Following program illustrates the concept of container class anq.
ptr->display(); contained class - :
gg-jl?;plav(): : C++ Program
raturn 0; . #include <iostream>
} : using namespace std;
Output . class Engine
In base .class {
In derived class E public:
Q.25 - Give the difference —between early binding and late binding. : void display()
' ’ : IS [SPPU : Dec.-22, Marks 5] = { _
Ans, : 4 X cout << "\nThis is Engine class";
! L Sr. No. [ Early binding , Late binding }
! ! 1. Static binding happens at the ( Late binding happens at run 4 // Container class
| . compile time. time, ' class Car {
2. Static binding is also called as l Late binding is also called as /I creating object of Engine - contained object
early binding. dynamic binding. Engine e;
3. There is no use of virtual / The virtual function is used in public:
function in this type of dynamic binding. // constructor o
binding. Car()
4. It is more efficient than the It more flexible than the early {
late binding as extra level of | binding. cout<<"n This is Car Class";
indirection is involved in late e.display();
binding. }

h o
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%\ int main0 h
) By, Y, // creating object of Car
2 Q‘Q‘ Car ¢;
- .
< %// ':7.' J
’ -‘%;; Output
4y %  This is Car Class
% This is Engine class
b ¥
g L4-.19 : Singleton Clas;,
Q.27 Explain the concept of singleton class with the help of C++
program.

Ams. : e Singleton class is a type of class that has only one instance and
it provides global point of access to it.

e The éoncept of singleton class is illustrated by following figure -

Signleton
Instance
Singleton()
getinstance() This
getNum() method
setNum() creates
instance
C++ Program
#include<iostream>

using namespace std;
class Singleton

{
static Singleton *instance;
int num;
Singleton() This Function creates an

{ instance of Singleton class.
num = 0; This is a actually a constructor

Object Ortented P’”"fﬂ"m"’f — ‘12 Inheritance and Potymorphism
}
public:
static Singleton *getInstance()
. N EUmetion revim e AR |
{ ~ This.Function returns an - |

instance = hew Singleton;
returm instance;

) ‘instance of a singleton class |

i

}
int- getNum()

{

, £

This Funétion returns the |

retumn this->num; \1 current value of a number |

} -

id setNum(int num i - 1
void se ( ) This Function setsthe. . | E
{ _ value of a num variable B

this->num=num;

h
//initialize the pointer of instance to zero

Singleton *Singleton::instance =0
int main()

{

Singleton *obj = obj->getlnstance();
cout< <"\nBefore: "< <obj->getNum();
obj->setNum(111);

cout< <"\nAfter: "< <obj->getNum();

return 0;
Output

Before: 0.
After: 111

- END...2S -
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] Templates, Namespaces

> j ; and Exception Handling
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‘ 5.1 : Introduction to Templates—’

Q.1 Explgin the term - Generic progrémming.

Ams. : * The generic Programmin
the code for any data type elemen
generic programming..

g is a technique that allows to write
ts. The template is used as a tool for

jint max(int left, int right) double max(double left,double right)
it { ' : o
| if(left<right) if(left <right)
return right; return right;
| else elsé
| retumn left; return left;
'}

The above two functions are roarly identical ‘but thé function on' the
left side is for comparing the two integer numbers and the function on
the right hand side is for comparing the two double type numbers. -
Now we want the generic programming algorithm which will perform
the functionality of both the data type elements. Hence we can replace
int and double by a type T. Here is an example -
#include<iostream>
using namespace std;

;template <class T> //T helps us to take any type of data
T max(T left, T right)

-1

i

Templyy,

()@‘! {){lg{tlo{(l Pm.gmmmingﬂ N v‘ti\ __and é”“—’efl’i;: aHa,,;,?;

{ 0b)

if(left <right)

return right;
else

return left;
}
int main()
{ Her
int int1,int2; ) the
cout<<"\n\t Comparison of Two integer numbers"; e
cout< <"\n Enter first integer number”; Fun
cin>>int1; f’:;fl
cout<<"\n Enter second integer numbser”; Cas
cin>>int2;
int max1 =max(int1,int2);//passmg two integer values
cout< <" The Maximum integer number is” < <maxl<<end];
double d1,d2; =
cout<<"\n\t Comparison of Two double numbers”;
cout<<"\n Enter first double number";
cin>>d1; '
cout< <"“\n Enter second double number”;
cin>>-d2;
‘double max2=max(d1,d2);// passing two doubls values
cout<<"The maximum double number is" <<max2< <endl;
retumn 0;

}

‘j.z : Function Template and Class Templat;{

Q.2 Write a C++ program involving a function template.
IS [SPPU : June-22, Dec.-22, Marks 5]

Ans. : o In function template, the same functional code with different
data type elements can be handled.

The syntax of function template is as follows -

I

D&
template <class name_of_data_type> &
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nams_ol_dete_tvpe fu om n
neme_oi_ce&te_type function_name (name_of data_type id1
— "

neme_of_dete_tvpe 142

Forr exampie

the template. Then inside
by the data type name T.

dzta types.

iETITGEnes

functions, except they are
s z sample with a function

mate dhe lesweond

TOTIITLRTE
T Program
FucliucE < CHETISET >
LG TSRS BT,
fmvir rETIrTE Tiue Turianim of thie TWo elerments
grTslatE < clzse T
TmuTa Tob
if (&35
rETILETL &)
slae

r&tiiYY O

it misind)

vont << Cadnl10, 20) = <« min(10, 20) << ) |

v iy, ) = el

it < = rmnl'yl, L) -
4,67.4)= < andl;

renit < = il 40,4, W7 2) = "7 < gl 10,

re&vre 1)

Output
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min(‘p’, 't') = p
min(10.3, 67.2) = 10.3
Q.3 Explain class template and function template with example.
035 [SPPU : June-22, Dec.-22, Marks 5]

Ans. : Class template : Using class template we can vrite a class whose
members use template. parameters as types.

‘The syntax of class template declaration is

template < class Type >
class classname

{
//body of class

h
In above example Typ
member function is defined. The ~omplete program using class temp!
as given below.

#include <iostream>

using namespace std;

template <class T>
lags Compare { //writing the class as usual

e can be of any data type. Then template class
late is

(8]

T a, b;//note wa have used data type as T
public:
Compars (T fixet, T second)
{
e firsy,
h=gecond;
/ mient among two

7 max ();//finds the maxinui ole

b
//inplate class member tunotion definition
//himre the member funotion of tomplate vlaas is THEX

ranplate < olans T

Cgpare * e ()
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T"”"Dlax
5-6 ang p. 215, N,
Templ, Namespaces Object Ortented ”"W,"""m‘"q e e —ZXeptiy,, H%\
emplates, | y : Excg,
OBt e nrrdl‘mmmh._; o and Exception Ihn"”’f‘f What s the difference between functlon.| 'empl“e}
V o - : Q.5
| ' ate ?
1 . fempl . templates are those functiong Which
— ¢ e Function can
iffast) ; Ans. : 3 types without separate code for cach of Por bhayy,
o different data types . R
val=g; i operation on several kinds of dara types, a ngfammc;- -
e different functions 5,
- 3 can Wit .
‘r—”' b; . . * Using class template we can write 3 class whege Moy,
: T template parameters as types. deny =
in ) iig : Function Overloading vs. Function Temp;
™ main () :
{ Q.6 Give the difference between function overloading ang g,
Compare <int> obji (100, GO);//comparing two integers \ template.
C?mpa:e“<char>' obj2(‘p',-t');//comparlnq two characters Ans. : e Function overloading allows the definition of more i
cout < < \n m&Jnmum(IOO.GO) = u<obj'1.max(): i function swith same name g provides e s

Sout< <\ ma:dmum(‘p'.’t') = "<obj2.max();

Output
P * The function body will differ mn function overloading Wherss -

function body wij not differ in function template.
Q.7 Write 5 function template for finding the minimym Yai
contained in array,
Ans, ;

#include < lostream.h>

using Namespacg std; .

me):znu.m(loo,SO) = 100
-':‘mum(‘p'.'t’) =t

Compare <int> obj 1(100.60)
then two integer values wil] pe compared, Similarly ope can compare two
characters, twg peay values by declaring appropriate objects, - Yemplate <clasg T>

Function template : Refer Q.2. '{I‘ min(T a0

Q.4 Explain class template using multiple Parameters. Write a C++

N < T min;
Program. EF[SPpPy June-22, Markg 7] - Min=a[g).
ADs. : Refer Q.3. -,‘: for(ing i=0;i<s;i< +)
_ . _ . —— — L

‘ A Gulde fa} £ nglneerlng Students
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if(ali}<min)
{

min=ali];

}

return min;

}
int main()
{
" int af10];
int {;
for(i=0;i<B;i+ +)
{
cout< <"Enter the integer values "< <end];
cin>>ali];

cout<<"\n The minimum element of an array 1s
"< <min(a)< <endl;

float b[10];
for( i=0;i<8;i+ +)
{
cout< <"Enter the real values "< <endl;
-cin>>bli];
}
cout< <"\n The minimum element of an array is:
"< <min(b)< <endl;
return 0;
}
Output
Enter the integer values
10
Enter the integer values
4
BacosEs A Guide for Engineering Students

Templates, Namespaces

Object Oriented Programming 5-8 and Exceptlon Handling

Enter the integer values
11
Enter the integer values
5 : .
Enter the integer values
12

The minimum eiement of an array is: 4
Enter the real values '
10.10

Enter the real values

6.5

Enter the real values
11.11

Enter the real values

6.6

Enter the real values

7.7

The minimum element of an array is : 5.5.

Part II : Namespaces [

'i«l- : Introdr<tion to Namespaces }

Q.8 Explain the concept of namespaces. L .
@[SPPU June-zz Dec -22, Marks 5]

Ans. : ¢ Namespaces are used to group the entities llke class, -variables,
objects, funcnon under a name.

e The namespaces help to divide global scope into sub-scopes, where
each sub-scope has its own name.
e Example :

#include <iostream>
using namespace std;

A Guide for Engineering Students
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namespace ns i

mnta = &K

namespace nse

char al] = "Hello',

int mam ()

cowm=<-=nsEliia << endl;
cout< <ns2ie < < endl;
retum C;

Output

m

elio
Q& What is std namespace ?

Amns. : o All the files in the C++ standard library declare all of its
cs wothin the std namespace. That is why in the C++ program the

sor
e

sié nzmespace s declared as follows -
using namespace std;
o This statement is used in the program which uses any enuty declared

in iostream.

[ 5.5 : Rules of Namespaces J

i

Q.10 Enlist the rules of pamespaces.
Ans. : e Following are the rules of namespaces -

1) The namespace must be defined using the keyword namespace.

4 Guide for Engineering Siudents

T!n’pi
T.1n ates,
Object Ovientad l'wngv.numl«@ . e ‘ ""!F Eecop o
must appear at t! ) Objecr |
2) The namespace definitinn must app he glahal 300

’ . o %

present inside another namespace(i.e. nested) L r—-
The definition of namespace niist not be termimated with

It is not allowed to create an instance of namespace.

4)
%) There can be unnamed namespace as well.
6) The namespace definition is valid over multiple files. Ty
to redefine it across multiple files. -
7) The namespace declaration do not have access specifiers {
private) P
t 11 : Exception Handling
i
5.6 : Basics of Exception Handling |
J
Q.11 What is exception handling ? i

Ans. : e Definition : When any unavoidable circumstances(or mge
errors) occur in our program then exceptions are raised by i, -
control to special functions called handlers. This provides hmi&wu b
handling mechanism which is known as exception handling,

® The purpose of exception handling mechanism is to detect mim® e
the exceptional situations so that appropriate action can be taken

Q.12 Give the difference between error and exception.

Ans. :
Sr. No. | { 3
- Error Exception
L [ Errors are some abnormal or | Exceptions are some 205
} wrong situations that oceur in | or wrong situations 8 %=
L | the program. in the program.
—M ,,,,,
! i —
2 { { = o
“- | Error cannot be handled. | Exception can b¢ nandied
‘ | | mtion b
—_— - B | using excepiio -
3. i i . s
Error is uncoverable, | Exception is caverable o

OO0 " 7
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|
|
4. | Program crashes or stops

J‘ working when an etror occurs.
i
|

Program reports user friendly
message about the abnormal
situation and exits gracefully.

5. Error cannot be covered but it | The exception can be handled
i is fixed by the programmer. using try, catch and throw
statements.
I 6. I Error is compile time error. Exception is run time error.

l 5.7 : Exception Handling Mechanism ]

Q.13 Explain the exception handling mechanism.

Ans, : e C++ exception handling mechanism makes use of three
keywords - try, catch and throw. The try represents the block of
statements in which there are chances of occurring. some exceptional

conditions.

e When exception detected it is thrown using the throw statement.

e There exists a block of statements in which the exception thrown is
handled appropriately. This block is called eatch block,

e Following figures illustrates the concept of exception handling

Templates, Namespaces

Object Oriented Programming 5-12 and Exception Handling
: throw
Call to the
function that
contains
exception
try threws
block exception
catch
btock .

Fig. Q.13.1 (b) throw-try-catch mechanism

e Mainly exc »ption handling is done with the help of three keywé:ds :
try, catch and throw. The try and catch block is as shown below -

try
{

throw exception;

// exception is some value

// the portion of the code that is to be monitored for error

// detection

}
catch( argument)

{

3 ‘

//catch block softly handles the cxception

mechanisms -
try This block detects exception
block and it is thrown
Exception
object
catch Exception that oceurs in try
block block is handled here.

Fig. Q.13.1 (a) try-catch mechanism

e The ny. block contains the portion of the program that is to be

examined for error detection. If an  exception (i.e. error) occurs-in this
block - then it is thrown using fthrow. Using catch the exception is
caught and processed. If sy lock contains all the code included in
main then effectively the complete program must be scanned for
errors. Any exception is caught by the catch block. This catch block
should be immediately followed by the try block.

A Gulde for Engineering Students
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l 5.8 : Throwing and Catching Mechanism

Q.14 _Expléin exception: handling mechanism in C++, Write a C++ to
handle divide by zero exception. IS°[SPPU : June-22, Marks 7 ]

Ans. : Exception héndling mechanism : Refer Q.13.

C++ Program for handling divide by zéro exception :

® The purpose of exception handling is to handle abnormal events. The
following program ilfustrates that in division operation the denominator
value should not be zero and if at ail it is zero then how to handle
such error.

/ww*n*t*nwawtwaw*n*wt***utwn*wtt*'auu«n*g*a**wﬁw-*ttwwwt

mechanism

*wt*’*sw*t-g-z*'-n-»*'-&****i*»*w**iﬁwu*twwtw.u-nanﬁeﬁt*w/

Program to handle divide by zero error using sxception handling

#include <iostream>
using namespace std;

int main()

{ N
doubils i, j;
void divide(double, double);
cout << "Enter numerator : o

cin >> i;
cout << "Entst denominator : "
cin >> j;
divide(i, j);
void divide(double &, double b)
T | .
By
1
" if(b == 0)
throw b; // divide-by-zero
cout << "Result: ' << a/b << endl; // for non zero value
il e A Guide for Engineering Studenys
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b
catch (double b)
y .

cout << "Can't divide by zero.\n";

Output

Enter numerator : 10
Enter denominator : O
Cant divide by zero.

[ 5.9 : Specifying Exceptions

Q.15 Write short note on - Exception specification,

Ans. : ¢ Exception specification is used to provide the infomy;

the kind of exceptions that can ke thrown. For example -
void £() throw(int,double)

Here, the function () throws an exception of types integer o &

throws an exception with a different type(here other than it o

type), either directly or indirectly, it cannot be caught by & regl
double type handler.

An exception specification with an empty throw, as in

void £() throw()
tells the compiler that the function does not throw any excepton
For example -

W e ey art?
/ "**"**"*****tﬁw*w*w**u****«ww*ﬁ**rw*w*nﬂ*""

Program for demon Y

irttttt*t**t*i**w

Strating exception specification

.

. pxrrttt
B B ;
)

#include <iostream.h>
void function() throw (int,double)

throw(12,34).
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void main()

7
1S

try
{
function();

}
catch(int i)
{

cout< <"Handling the integer value "< <i< <end];
e
catch(double i)
{

cout< <"Handling the double value '~ << <wndi;
7
catch(...) -
{

cout < <"Exception handling for something else' < < end)]

}

Output
Handling the double value 12.34

l 5.10 : Multiple Exceptions }

Q.16 Explain how to use multiple catch statements ? Give Cos
progranm.

Ans. : ¢ The exception handler is declared by the keyword carch which
is responsible to handle the exception thrown by the 7y block Normally
the code within the catch statement attempts 1o rectfy the errors by akong
appropriate action. When an exception occurs then the conwol s
transferred to the catch block and at that tme fy block is terminated
There can be multiple exceptions in multiple catch statements with one
ry block. Following is a structure of the program when multiple caich
blocks are allowed.

(Q!Sf:?‘ﬁ A Guide for Engineering Sncdents
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void function

{

~

3}
utch(datatfpol arg)
{

}
catch(datatype2 arg)
{

catchidatatypeN arg)

{
1

-

he program tllustrating multiple catch statements is as shown below -

#luciude « lostream >
using nameepa.e std;
voild function{int num)

U{num)
throw num;
else tiwow “Value is zero™:

w/. A Guide for Engineeriug Students
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//multiple catch for single try block
catch(int 1)

{

cout << "Exception for number is handled: " < < i << “\n":
y ;
catch(const char *str)

{

cout <«

"Exception for string is handled: "
cout < str << “\n";

}

}

int main()

{

cout << "Start" < <endl;

funstion(0); // As value of num is ‘not true' else part will

function(1); // be executed
function(2);

function(3);

cout << "End"< <end];
retrun 0,

Output
Start

Exception for string is handled: Value is zero
Exception for number is handled: 1
Exception for number is handled: 2

Exception for number is handled: 3
End

15.11 : Exceptions with Arguments

Q.17 ‘How ‘to use exceptions with arguments ? Explain.
IS5 [SPPU : Dec.-22, Marks 6]

Ans, : e The exception with argument helps the programmer to know the
cause of .exception. Following program illustrates this concept -

= -
DECODE) . . -
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Examplie

#include <iostream >
#include < string.h>
using namespace std;
class Person
{
private:
double age;
public:
char description[20];
Person()
{
age=0;
description{0]="0"

1

’

Person(double val, char *desc)

Templates, x,
RALTTP
and Excepyioy, ”4::6?
J

{ Q
age=val; ¢
strcpy(description,desc); Al

} to
void input_data() -
]
{ ang
cout<<“\n Enter age: "; ing
cin>>age; Passing ob
i Arguments | o,
if(age<0) to Exception r{
throw Person(age,"Negative value of Agel")’ out
else N
cout< <"You have entered the age as: "< <age;
}

I8

int main()

{

Person p; =
Bec.
try

el

¥
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{
p.input_data();

}

catch(Person obj)

{
cout< <"\n Exception occurredl||,

cout< <"\n Error Description: '< <obj,description'

}

return 0;

Output
Enter age: -35
Exception occurred]|!|

Error Description: Negative value of Age!

L 5.12 : C++ Streams-l

Q.18 What is stream ? Explain the types of streams available in
+,
C+ IS [SPPU : June-22, Dec.-22, Marks 6]

Ans. : e Stream is basically a channel on which data flow from sender
to receiver. Data can be sent out from the program on an output stream or
received into the program on an input stream. For example, at the start of
a program, the standard input stream “cin” is connected to the keyboard
and the standard output stream “cout” is connected to the screen. In fact,
input and output streams such as “cin” and “cout” are examples of stream
objects. In C++ the entire /O (Input/Output) system operates through
streams. A stream is connected to a physical device by the C++ imput
output system (Popularly known as I/O system).

e When C program begins execution three predefined streams are
automatically opened and those are stdin, stdout, stderr and when C++

program begins four streams get opened - cin, cout, cerr and clog.

Stream Meaning Physical device

Connected to Keyboard

cin Standard input

. ' A Guide for Engineering Students
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i cout . ;,;R"i"_‘,f‘f{’:‘fd output Connected to Screen
— P p—rC ey
cerr Sland.:xrd_e‘rui Connected to Screen
clog Buffer of error Connected to Screen

* The header file named iostream.h supports these 1/O operations,
l 5.13 : Stream Classes &

Q.19 Write a short note on - Stream classes.
' 13> [SPPU : Dec.-22, Marks 5]

Ans. : e The stream can represent file, console, block of memory or
hardware device. The iostream library provides the common set of
functions for' handling these streams. The general representation is as

shown in following Fig. Q.19.1.
Extractor

>> ! iR
D j

L
Inserter
<<

Fig. Q.19.‘i Stream

&,
Trans!a\io

Fig. Q.19.2 Basic level of stream class
The stream class hierarchy is divided into three areas :
A buffer syétcm given by basic_streambuf class. This class supports

1.
the basic low level input output operations. For advanced 1O
programming the basic_streambuf class is used directly:

2. ‘The specification system implemented by basic_ios class. This is higt

‘level /O class that provides formatting, error checking. basic_ios i
‘ used as a base for several derived classes, including basic_ istréam

basic_ostream and basic_iostream. These classes are- used 10" criat

streams capable of input, output and input/output, respectively. -~ ™
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3. A ftranslation system 1mp1emented by certam classes like istream,

ostream, jostream. This system converts the cbjects to a sequence of
characters. (Refer Fig. Q.19.2)

This can be presented by following Fig. Q.19.3 of class hierarchy

< gtraam> <streamb I>
ST 3 TR

Fig. Q.19.3 Stream class hierarchy

| 514 : Unformatted 1/0 |

Q.20 Write a C++ program for demoustratiug getline and write
function.

Ans. : The getline function .is used .to read the file line by line and the
write statement is used to ‘write the contents either to the file or to the
console. Following C+=+ jprogram reads the content from the file and
displays each line. Finally the total number of lines count is also
dxsplayed

J#include <iostream>

. #include <fstream>

#include<string>

A Guide for Engineering Students
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using namespace std;
int main()
{

int count=0;
char data[20];
ifstream input;

cout< <"Reading the contents from the file"< <endl;
input.open('Sample.dat");
input.getline(data,20,\n’);
int n=strlen(data);
while(input)
{
cout.write(data,n);
cout< <endl];
count+ +;
input.getline(data,20);
n=strlen(data);

}

cout< <"\n Number of lines in the file = "<<count<<endl;
return 0;

OQutput
Reading the contents from the file
Statement 1

Statement 2

Statement 3

Number of lines in the file =

5.15 : Formatted 1/0 and 1/0 Manipulators

Q.21 Enlist and explain formatted I/O with example.

Ans. : The ios class declares the values that are used to set of clear ¥
format fags -

e
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Following are the format flags along with their meaning

T

Flags | Meaning
skipws " If this flag is set then leading white spaces are discarded
(skipped). On clearing this flag the leading white spaces are not
_| discarded. S
left . On setting this flag the output becomes left justified.
right . On setting this flag the output becomes right justified.
| If it is set then numeric value is padded to fill the field between

! internali
| ‘_3‘1" sig: L\r};asg character and number.

oct It is set means numeric values are outputted in octal,

{

dec | It is set means numeric values are outputted in decimal.
hex It is set means numeric values are outputted in hex.
showbase | 1f set then it shows base indicator(for example 0X for hex).

It shows + sign before positive numbers.

| showpos
" showpoint  On sct it shows decimal point and trailing zeros for all ﬂoatixig

1

| |_point numbers.
i i

|

scientific On set it shows exponential format on floating point numbers.

1 fixed ; ©On set it shows fixed format on floating point numbers.

f ]
| _beolaipha | Booleans can be set using rrue or false.
7

| On setting this flag upper case A-F are used for hex values and E
| for scientific values.

| uppercase
!

L

¢ The oct, dec and hex fields are collectively referred as basefield. The
left, right and internal fields can be referred as adjustfield, similarly
scientific and fixed can be referred as floatfield.

The setf() function is used to set the flag and unsetf() function is used
to clear the flag.

For example, if we want the text to be displayed on the console
should be right justified then - ' '
cout.setf(ios: right) ;
cout< <"Twinkle Twinkle Little Starg”;

srconE”
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Following is a program that shows how several format flags can be
used.

#include <jostream>
using namespace std;
int main()

{

cout << 100.75 << " hello India " << 100 << “\n";
cout << 10 << " " << -10 << “\n";

cout << 100.0 << "\n\n";

cout.unsetf(ios::dec);

‘cout.setf(ios::hex |ios::scientific);
cout << 100.75 << " hello India " << 100 << "\n";

cout.setf(ios::showpos);

cout << 10 << " " << -10 << “\n";
cout.setf(ios:;showpoint | ios::fixed);
cout << 100.0;

retrun O; '

}
Output

100.75 hello India 100
10 -10
100

1.0076e+02 hello India 64
@ S
+100.000000
Q.22 What aie VO manipulators ? Write a C++ programs to
demonstrate it. ' US® [SPPU : Dec.-22, Marks 5]
Ans. : e Manipulators are the operators in C++ that are used for
formatting the output. Various commonly used marﬁpulﬁtor; are seﬁv,
endl and setfill,

A Guide for Engineering. ‘Sfr{dgl}is
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¢ The setw is used to set the minimum field width, We
Jjustified numbers using sctw

defined in <iomanip.h> file,

can set the right
operator. Note that the setw function is
C++ Program
#include <iostream>
-#include <iomanip>
using namespace std;
int main()
{
int a=4444,b=22,c=333;
cout< <"Using setw(30)\n";
cout<i <setw(30)<<a<< "\n";
cout< <setw(30)< <b< <"\n";
cout< <setw(30)< <c< <"\n";
cout< <"Using setw(20)\n";

' cout< <setw(20)<<a< <"\n";
cout< <setw(20)< <b< <"\n'";
cout< <setw(20)< <c<<"n'":
cout< <"Using setw(10\n";
cout< <setw(10)<<a<<"\n";
cout< <setw(10)< <b< <"\n"“
cout< <setw(10)< <c<<"\n";

retrun O;
}
Output
Using setw(30)
' 4444
22
Using: setw(20)-
4444
S22
333

A Guide for Engineering Students
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Using setw(10)
4444
22
333

The functionality of endl is similar to “\n” i.e. newline character,

C++ Program

#include <iostream>

#include<iomanip>

using namespace std;

int main()

{
cout<<"This is first line"< <endl;
cout< <"This is second line"< <endl;
cout< <"This is third line"< <endl;
cout< <"This is forth line"< <endl;
return O;

1}

Output
This is first line

This is second line
This is third line
This is forth line
The setfill manipulator is used to fill the ficlds entirely using
character specified within it.
C++ Program
#include<iostream>
#include <iomanip>
\-ming namspace std;
int main()
{
int a=4444,b=22,¢=333;
cout< <setw(10)< <setfill('*"\< <a< <endl;
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cout < <setw(10)< <setfill("*") < < b < <endl;
cout< <setw(10)< <setfill('"*")< <c <« <endl;

retrun 0;
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Working with Files = |

L6.1 : Classes for File Stream Opem't:l’onsf ‘

Q.1 Name and explain the classes used for file stream operations.

Ans. : o C++ provides following classes to perform input and ourpﬁt of
characters to a- d from the files.
ofstream This stream class is used to write on files. \
ifstream This stream class is used to read from files. J
fstream This stream class is used for both read and write from/to \
files. . -

e To perform -file /O, we need to include’ <fstream.h> in the p:ogram
It defines several classes, including ifstream, ofstream and-fstream.

These

classes are derived from ios; so ifstream, ofstream and fstream

have access to all operations defin.d by ios. While using file /O we
need to do 'fo’llowing tasks -

1. To. create an mput stream, declare an object of type ifstream.

2. To create an output stream, declare an object of type. ofstream.

3. To create an input/output stream, declare an object of type fstream.:

6.2: Opening and Closing Files

Q2 Write and explain the file open function.
Ans. i e The file operations are associated with the object of one of the

classes :

ifstream, ofstream or fstream. Hence we need to create an object

of the corresponding class.
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Working with Filee

© The file car be apened by the Ranetion ealled apencs The svntax of

file aper
Open(filename mede)

* The Siemame 3 o0 mli termingted string that represents the name of the
file that ® to be opened The mode i optional parameter and ic used
with the flags ar given hainu

-
oy O Fo ingit aperation ‘
oo Ogser, For output aperation |

P - -
o ine Opsers for Binam operations 1
i —
108 e ¥ this flag i» aet then initial position is set at the end of the file |
otherwise initial position i at the beginning of the file ’
00 RmDY The output aperations are ar ended to the file. This 15 an
appending mode That means contents are inserted at the end of
the file
: > Wi ot
08 ran The comtents of pre existing file get dostroved and it is replaced
by pew one
S J

*+  We can use open() function using the above given syntax as -

-

cistrea, ob);

oby open “sample. bin' 108 0ut |[1os::binary)

Thm mesns the file sample. bin is opened for output operation in
bmary mode. Thus we can combine the flags using OR operator ( | ).

The &_opens) 1s & boolean function that can be used to check whether
the file 45 open or not

For exampic

H{ob).is opsen();
{

cout< < “Fie is Bupcsssfully opened for operations”;
}
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Q3 What is flle mode * Feplain any four modes supported by ¢,

TF [8PPYU  june-22, Dec -4, Mum,*

Ans Refer Q 2

Q4 What is the difference hetween opening 1 fle with

Chn!?rucng.
function and open () function. po [SPPU

June-22, D622, Marks [
Ans. : 1 Opening a file using constructor function

* Usmng the constructor the object 1s created. in the same WaY usmg tiw
file stream constructor the file stream objoct 15 crested, Suppose wy
want to open the file for reading then we make use of ifstream -lag
and create an object. Using this object the desired file s opened and s
available for reading data. For example

ifstream myfile("input.txt’, ios: in);

* The above statement creates myfile

object of mput stream clagg
ifstream.

* Opening a file using Constructor function is setter ‘o be
single file is to be opened using single stream

2. Oponing a file using open function

used when 3

¢ The open function of single stream is used to open the desired
For example

ifstream myfile; //This line Creates an object of ifstream
myfile.open(*inputl et iosin),
myfile.close();
mvﬁle.open("mputz.r.xt.ioa::m);
myfile.close():
mv'tue.open(“mputlm,i.out:m);
myfils.close();
When we want 1o open multj

ple files one after the other then w
open function.

Q5 Explain file functions for text file aud binary file operatioas.

EF(SPPU : June-22, Dec.-22, Marks T
Ans. @ ) Open file function Reter Q.2
2) Close file function

To close the file the member function closs) !
used. The close function

takes no parameter and retums no vaug.
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. q
"’urlqlry” WIth Fitey
For example T
obf.olose ()
1 Read and write Mnetiony We
pnmely © rend and wyjge

- AN minke
toy hnudlinn th

URE 0f qyy finctj
! 2 the hinmy file formay rettoms
Ihe syntax of read and Wiite funetiong Will be . |
input oh),n‘,nd((u)‘xm *) &vnrtablo, mm-mi(vnrinbln))'
{ AV O '
memory bloek

8izo of block
output_obj. wiite ((char*) g variablo,

e The memory block must
block acts as a buffer in
be written in the file c

slzo of (vuxlnl)ln));
a8t to pointer t,
contents can

be type ¢

Which reaqg
an be stored.

0 character type This
stored or the datq to

Q.6 Explain how to dete
Ans. : e For fi

¢t end of the file ?
finding end of the file W
is a member function of jos class,

returns a non-zero value.

€ use eof() functi
If end of file

For example
if (seqfile. eof () | = 0)
{

cout << " You are at the end of the file";
\

Q.7 Write a program using the open ( ), eof ( ) and getline ( )

functions to open and read file contents line by line.
Ans, :

#include <iostream>
#include <fstream>

using namespace std:
int main(void)

char filename(70]:

S
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{fatream ifa;

char FirstLine(70];

char 8econdLine(70];

char ThirdLine(70];

cout<<"Enter the filoname to be opened: "
cin> >filename;

ifs.open(filename);

if(lifs.e0f())

cout<<"\nThe first line,.. \n";
ifs.getline(FirstLine, 70);
cout< <FirstLins < <'\n';
cout< <"The second lne... \n";
ifs.getline(SecondLine, 70);
cout< <SecondLine< <end];
cout < <"The third line... \n";
ifs.getline(ThirdLine, 70);
cout< <ThirdLine< <endl;

}
}

Sample Input flle(Input.txt)

Working with Files

linputing - Notanao
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RN

Q.8 Write a C++ program to read the.contents of a text file.
Ans. : ' '
#include <iostream>’
#include <fstream>
#include <stdlib.h>
using namespace std;
int meing) _
S
ifstream in;
char Data[80];
{fi.open("Sample.dat");
if (lin)
T
// Print an error and exit
cerr << "Sample.dat could not be opened for reading!” << end]l;
exit(1);
}
cout<<"The Contents of the file are..."<<endl,
while(in)
{
" in.getline(Data,80);

. A Guide for Engineering Stude;n{s'
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cout< <"\n"< <Data;

}
in.close();
return 0;

Output
The Contents of the file are...

Statement 1
Statement 2
Statement 3
Stétement 4
Statement 5
Statement 6
Statement 7

Note : The Sample. dat file is already created with the data as obtamed in
above ~output

»Q9 Write a C++ program that reads a file and counts the ‘Dumber

of sentences, words and characters present in it.
Ans. : o
#include<iostream>
#include<fstream>
#include<string>
using namespace std;
int main()
{
char Data(80];
int we=0;
int ce=0;
int le=0;
ifstream in_obj;
in_obj.open(*Odd.dat");
in_obj.read((char *)&Data,sizeof(Data));

=
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Objact Orlanted Programming 6-9 Working with Flles
whila(in obj)

{
i ob) getline(Data,0);
nt ne=gtilan(Datn);

ofwtream fp1l,fp2;
in_obj.open("input.dat");
in_obj.read((char *)&b,sizeof(b)); //storing the values file in bi]

cout= <"\n Number of Sentencen: "« <l

cob sy fpl.open("Even.dat");
o+ tp2.open('Odd.dat"); )
tor(int =0 <yt 1) for(int J=0;1< 1014 +)
{ {
I(Data(i]= =" H((b[{]%2) = =0)
Wb | % fpl<<bli]<<"", //writing to even file
) ¥ olse
} i 4 fp2<<bli]<<""; //writing to odd file
in_obj.clore(); i }

in_obj.close();
‘ fpl.close();
fp2.close();

cout< <"\n Number of Charaoters: " <00,
cout< <"\n Number of Words: "« EUeH
cout< <endl;

: ifstream fp; .
retoun 0; 4 char ch; N
) ik fp.open("Even.dat"); )
Q.10 Write a program that reads an array ol number from file and cout< <"\n The contents of even file are ..."< <endl;
creates anothor two files store the odd numboer in one flle and even while(fp) //reading even file
numbers in another flle, | | {
Auy, ¢ i fp.get(ch);
#include <jostream ¥ cout<<ch;
#include < tstream > s }
using namespace std; fp.close();
iAnr main() ) ] fp.open('Odd.dat");
A | cout<<"\n The contents of odd file are ..."< <endl;
f\fstm out_obj; : ¥ whilo(fp)//reading odd file
int &(10[-{1,2.3.4.5.6.7,8,9.10): ¥ {
int b{10); !
- o!;?l. ] i ‘ fp.get(ch);
X ?.open( input.dat”); ' & cout< <ch;
out_obyj.write{(char *)&a,sizeof(a)); }
out_abj.close(): . ]
ot ) h &(); ) | fp.close();
HStream in_oby;
. = i return 0;
A Guide for Engineering Students !
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2 Output

The contents of even file are

246810

The céntents' of odd file are ..,

13679
Q.11 Write a program which copies the content of
file by removing unnecessary spaces between words.
Ans. @
#include <iostream >
#include <fstream >
using namespace std;

int mainy)
{
ifstream infile;
ofstream outfile;
inﬁle.open(“Sample.dat");
o'utfile.open("Myoutput.dat");
“char output; o
if(infile==NULL)
{ .
cout< <"Error'< <end];
exit(0);
.}
while(infils)
{
infile.get(output);
if(output(="'")
¢
outfile< <output;
}
}

Working with Files

one file to a new

=
DECODE
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lnﬁle.close(); \\

outfile.close();

ifstream fp;

fp.open("Myoutput.dat");

cout< <"\n FoHdwing are the contents of Myoutput.dat file,.\n",

fplget(output);
cout.put(output);
2}
fp.closa();

}
<Sample.dat>

Statement 1 Statement 2 Statement 3

return 0;
Output
Following are the contents of Myoutput.dat file..,
Statement1Statement2 Statement3
Q12 Using file handling methods of C++ write a pragrgm and
explain how to merge the contents of two files into one file,
Ans, : Following is a simple C++ program in which we have created tyy
files namely - emp.dat and dept.dat. The contents of both the: files o
read and merged into the third file named Combined.dat.
#i.ﬁclude <iostream>
#include < fstream>
using namespace std;
int main()
{
//Reading from the filas
char Data{80];
ifstrear in_obj;
in_,obi.open(“emp.dat");

=
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Object Oriented Programming 6-12 Working with Files

ofstream out_obj;
out_obj.open("Combined.dat");
while(in_obj)
{
in_obj.getline(Data,80);
out_obj< <Data;
out_obj<<"\n';
}
cout< <"\n The contents of emp.dat file are written...\n";
in_obj.close();
in_cbj.open("dept.dat");
cout<<"\n The contents of dept.dat file are written...\n"
while(in_obj)
{
in_obj.getline(Data,80);
out_obj< <Dats;
out_obj<<"\n";
}
in_obj.close();
out_obj.close();
ifstream fp;
fp.open("Combined.dat");
cout< <"\n Following are the contents of Combined.dat file...\n";
while(fp)
{ .
fp.getline(Data,80);
cout<<"\n"< <Data;
}
fp.close();
return 0;
}

Program explanation :

;I: above program, initially the emp.dat file is opened in a read mode and
tbe Combined.dat is opened in writing mode. The contents are read from
€ emp.dat and written in the Combined.dat. Similarly, the dept.dat file

z
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is opened in read mode and written in Combined.dat. All these files are
then closed. Finally only Combined.dat file is opened in read mode and
the merged contents are displayed on the console. -

6.4 : File Pointers and Man_lpulatorsJ

Q.13 Exp]ain the, seek.and tell operations of file handling'in' détail. B
0S5 [SPPU : Dec.-22, Mar(s 6]

"Ans. : o The file poihicrs are used for locating the position in the file. -

e With each file objéct there are two pointers associated with: it.The-get-
pointer and put pointer. These .pointers basically retum=the current

get position and current put positions.
While performing file operations, we must be able to reach at any desired -
position inside the file. For this purpose there are two commonly - used

functions - ,

1) seek : The seek operation is using two functions seckg and seekp.

e seekg “means get pomter of specific location for reading of record.

e seekp . means get pointer of specxﬁc location for writing of record.
The syntax of seek is’

seekg_ (oﬁ'set;mference - position);

seekp (offset,:reference -.position);

wheré, offset is-any- constant specifiring the location.

reference - position is for specifying beginning, end Oor current posmon‘
It can be speclﬁec_ as,

ios @ : beg for beginning location
ios : : end for end of file
ios : : cur for current location

2) tell : This function tells us the current position.
For example l

seqfile. tellg - gives current position of get pointer

(for reading the record).
%xves current position of put pointer

seqfile. tellp O for writing the record).

o A Guide for Engineering Students
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I 6.5 : Updating File \

Q.14 : Write a C++ pro|
on Employee database.
Ams, :

Working with Files

.....“................‘.;..;“;““*..
#include <iostream.h>
#inch_.;de<iomanip.h>

#include <fstream.h> .
#include<string.h>

#include <conio.h>

gram for performing file handling operations

#include <stdlib.h>
class EIMP_CLASS
{ - . : — —~ -
typedef struct EMPLOYEE This record structure is for-the sequential-file -
{ I For example - v
char name|i0}: hame empld [ salary |,
int emp_id; AAA 10 1000
int sal . BBB - 20 2000
wid cce 30 {3000
}Rec; :
Rec Records;
.- public:

void Create();
void Display();
void Update();
void Delets();
void Append();
int Search();

void EMP_CLASS::Creats()

{

char ch="y";

Grom
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{

fstream seqfile;
sedfile.open(
do

{

6-15 Workj,,g Wity n

“EMP.DAT" i0s::in |ios::out |i0s::binary);

cout<<"\n Enter Name: " h
cin> > Records.name;
cout< <'\n Enter Emp_ID: ",
cin> >Records.emp_id;
cout<<“\n Enter Salary: »;
cin:> >Records.salary; )
//then write the record containing this data in the file
seqﬁle.wrh:e((chax*)&Records,sizeof(Racotds));
cout<<"“‘\nbDo you want to add more records?”;
cin>>ch; ‘
Ywhils(ch=="y")
seqfile.close();

User must enter the desired data in the i
members of the structure Records |

—_—

void EIVIP__CLASS::Display()

fstream seqfils;

int r,m,i;
seqfile.open("EMP.DAT" ios:iin |ios::out \ ios:binary);
//posiﬂon;ng the pointer In the fils at the beginning
seqﬁle.seekg(c,ios::beg);
cout< <™\n The Contents of file are ..." <<endl;
/{read the records sequentially

while(segfile -read{(char *)&Records Sizeof(Records)))
{ .

if(Records emp_idi=-1)

¢ cout< <*\nName: "< <Records.name;
cout< <"‘\nEmp__ID: "< <Records.emp_id;
cout< <"\nSalary: "< <Records.salary;
cout< <"\n";
}

>
DECODE
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}
int last_rec=seqfile.tellg();//last record position
//formula for computing total number of objects in the file
n=last_rec/(sizeof(Rec));
cout< <"\n\n Total number of objects are "< <n< <"(considering
logical deletion)";
seqfile.close(); K
}
void EMP_CLASS::Update()
{
int pos;
cout< <"\n For updation,";
fstream seqfile; )
seqfile.open("EMP.DAT" ios::in |ios::out |ios::binary);
seqfile.seekg(0,ios::beg); .
//obtaining the position of desired record in the file
pos=Search();

if(pos==-1)
{
cout< <"\n The record is not Present in the file";
return;
}

//calculate the actual offset of the desired racord in the file
int offset=pos*sizeof(Rec); .
seqfile.seekp(offset);//secking the desxted record for mochﬂcatxon
cout< <"\n Enter the values for updation...
cout<<"\n Name: ";cin> >Records.name;

updation of record
cout<<"\n Emp_Id: ";cin> >Records. emp_id;
cout<<"\n Salary: ";cin> >Records. salary;
seqfile.write(| (char*)&Records, sizeof(Records))< <ﬂush
segfile.seekg(0);
seqgfile.close();
cout<<"\n The record is updated!!";
}
void EMP_CLASS::DeIete()

Object Oriented Programming 6-17 Working with Files

(J
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int id,pos; *
cout< <"\n For deletion,";
fstream sedfile;
sedgfile.open("EMP.DAT" ios:: mlxos :out:|ios::binary);
seqfile.seekg(0,ios::beg);//seeking for reading purpose °
pos=Search();//finding pos. for the record to be deleted

if(pos==-1)

{

cout< <"\n The record is not present in the file";
return;

}

//calculate offset to locate the desired record in the file
int offset=pos*sizeof(Rec); : )
sedfile.seekp(offset);//seeking the desired record for delstion

strepy(Records.name,"); .
"§ * It's a logical deletion 1

Records.emp_] 1d——1
Records.salary=-~

seqfile .wﬁte_((char-")&Records,sxzeof(Records))< <flush;
seqfile.seekg(0);

segfile.close(); )

cout< <"\n The record is Deletedill",

} T
void EMP_CLASS:: Append()
{

fstream sedqfile;

seqgfile.open("EMP.DAT" jos::ate |ios:in|ios::out | ios:binary); .

seqﬁle.seekg(o,iés::beg);

int i=0; )

.while(segfile.read((char *)&Ret urds,sizeof(Records)))

{

i++;//going through all the records
/1 for reaching at the end of the file
}

//instead of above while loop

G
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//we can also use segfile.seekg(0,ios::end)

//fér reaching at the end of the file

seqtne clear(); //turning off EOF flag

cout< <"\n Enter the record for appenchng"

cout< <“\nNare:- ".cm> >Records.ndme; :

cout< <"\nEmp. ID: -icin>>Records: emp_id;

cout< <"\nSalany: Yein> >Racords. salary;’ ;
" seqfile. write((char*)&Records s1zeof(Records)).

seqfile.seekg(0); //reposition to start(optional)
segfile.close();

cout< <"\n The record is Appendedl||*
}

int EMP_CLASS:Search() -
{ .
~‘£Buea:.‘9§9§@e.;f ;
int id,pos;
cout< <

"\n Enter the Emp ID for searching the record "
cin> >id;

seqfile. open(“ENEP DAT‘ Jos::ate |iosuin | ios: :out|ios::binary);
seqfile.seekg(0,ios::beg):

pos=-1;

int i=0;

Wwhile(seqfile.read((char *)&Records \sizeof(Records)))
{

ifild==
{

Records.emp_id)

pos=i;
break;
}
RS
}
retum pos;
}
void main()
{

o S
DECODPE)D
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EMP_CLASS List;
char ans='y’;

int choice key;
clrscr();

do

{

cout<<"\n Main Menu
cout<<"\n 1.Create";

cout< <*\n'2.Display";
cout<<"\n 3.Update";

cout< <"\n 4.Delete";
cout<<"\n 5.Append";
cout<<"\n 6.Search";
cout<<"\n 7.Exit";

cout< <"\n Enter your choice "
cin>>choice;

switch(choice)

{
case 1:List.Create();

break;
case 2:List Display();

break;
case 3:List.Update()'.

break;
case 4:List.Delete()'

break;
Case 5:List, Append()

break;

=List.Search(),
if(key<0)

case 6:key

cout< <
elseg

cout< <"\pn Recor
break;

4 is present

Working With Filgs

"< <endl;

\n Record is not Present in the file";

in the file";
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—

case 7:exit(0);

cout< <"\n\t Do you want to go back to Main Menﬁ?"-
cin>>ans; '
jwhile(ans=='y");

6.6 : Error Handling During File Operatio;‘

a5 Explain error handling during file operations.

B [SPPU : June-22, Dec.-22, Marks 5]
Ams.: * When error occurs in file handling, flags are set in the state

accordiflg to the general category of the error. Flags and their error
categones are summarized in the following table.

state flag \ Purpose

; los::goodbit | This state flag indicates that there is no error with

" streams. In this case the status variables has value 0,

| ios::badbit 3\ This state flag indicates that the stream is corrupted and
| no read/write operation can be performed.

{

l ios::failbit \\ This state flag indicates that input/output operation failed.

‘ iost:eofbit 1 This state flag indicates that the input operation reached
1 end of input sequence.

®* When error occurs while performing file I/O operations, the
appropriate message is displayed and then the file terminates.

Following program illustrates how to use appropriate error messages
on corresponding read and write error-causing situations.

#include <iostream>
#include <fstream>
using namespace std;
#include <process.h>
const int MAX = 10;

—

|
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int arrayl[MAX] = { 10,20,30,40,50 h - -
int array2[MAX); '

int main()

ofstream os; //create output stream

os.open("d:\\test.dat", ios:trunc | ios::binary);//Opening file
if (los)

{

cerr << "Could not open output file\n’; //Error Handling
exit(1);

} '
cout << "Writing the contents to the file...\n\n";

os.write((char*)&array1,sizeof(array1));//writing ‘arrayl’ to file
if (los)

{

cerr << "Could not write to file\n"; //Error handling
exit(1); '

}
os.cloge(); //close the file

ifstream is; //creste input stream for reading the contents:from
// file

is.open("d:\\test.dat", ios:binary);
if (lis) | '

{

cerr << "Could not open input file\n"; //Exror Handling
oxit(1);

), .

cout << "Reading the contents from the file ...\n";
is.read((char*)&array2,sizeof(array2)); //reading the contents in
// another array 'array2'

if (tis)
{ _
cerr << "Could not read from file\n'; //Error Handling
exit(1); .
}
A Guide for Engineering Students .
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for (int j = 0; j < MAX; 1+ ) //che
cout << "
retum 0;

S _ Working with Files
T8 W Files
ck data

<< amay2lj);

JUNE - 2022 (5869)-249 | Solved @

1. [Maximum Marks . n
Output Time : 2E Hours] :

Writing the contents to the file...

Instructions to the candidates :

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 o7 Q.6, Q.7 or Q.8
Reading the contents from the file i . f
¥ 'y i st be drawn wherever necess ry. .

0309 w0 50 00 0oo : 2)  Neat diagrams mu T .
3)  Figures to the right side indicate full marks.

1 ' ' d.

S 4 4)  Use of calculator is allowe
END... &5 1 ) f .

5)  Assume suitable data, if necessary.

Q.1 a) What is operator overloading ? Why it is necess

ary 6. overlpy,
an operator 7 (Refer Q.1 of Chapter - 3)

€

b) Write program in C++ to use scope resolution operator,
(Refer Q.23 of Chgpter -1

l

are the merits and demerits
f Chapter - 2)

€) What is friend function ? What
using the friend function ? (Refer Q.18 o

OR
Q.2 a) What are the rules

(Refer Q.3 of Chapter - 3)

b)  Which operators

tan not be overlogded ? Write steps
overload + operator S0 that it

can add two complex numbers,
(Refer Q.10 of Chapter - 3)

for over loading operators.

€} Write down program

to overload unary o
operators). (Refer Q.8 of Chap

perators ? (Any
ter - 3)

Q3 a) Explain viptyg base clasg and virtyq] function with examp
(Refer Q.15 of Chapter - 4)

X
DECODE
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>

of inheritance

c) Disol

Q4 a) What
Hew 1t can

saves time during program dev,

(Refer Q.10 of Chapter - 4)

b)Y  What does inheritance mean in

2 Give example of each.

(Refer Q.1 and Q.4 of Chapter - 4)

uss the ways in which in

OR

s the ambiguity that ar
be overcome. Explain with exar

(Refer Q.14 of Chapter - g)

b)  What are types of

mheritance ?

(Refer Q.8 of Chapter - g)

¢) Discuss

Q5 a) Wrte 4

their visibility when they are i
(Refer Q.12 of Chapter - 4)

the role

C+

(Refer Q.2 of Chapter - 5)

b)
program in C++ to
(Refer Q.14 of Ch

€)  Explain class tem
(Refer Q.3 of Chapter - 5)

Q.6 a) Explain class template usin
program in C++ (Refer Q.4 of Chap

b)  Expiain namespa,
(Refer Q.8 of Chapter - 5)

©)  What is streq

(Refer Q.18 of Chapt

Explain exception handling mechanism

handle divide
apter - 5)

OR

ce with example.

er - 5)

program involving a function

Solved University Question Papers

Cit 2 What are different forms

16]

heritance promotes software reuse,
elopment and helps prevent ervors.

(6]

ises in multiple inheritance ?
nple.

[6]
Explain in detail,
(61

of access specifiers in inheritance and . show
rherited gs public, private protected.

[6]
template.

[s]
in C+ ? Write a

by zero exception.

(71

plate and function template with exémple.

[5]

g multiple parameters ? Write 4
ter - 5) '

[7]

(5]

m ? Explain types of streams available in Ci+,

[5]

A Guide for Engineering Students
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Solved University Quesggan Papers

Q.7 a) What is file mode 7 Explain any four modes supported by C++.

(Refer Q.3 of Chapter - 6) 6]
b)  Explain error handling during file operations.
(Refer Q.15 of Chapter - 6) 51
c). What is the difference between opening a file with construction
function and open () function. (Refer Q.4 of Chapter - 6) (6}
OR

Q.8 a) Write a program using the open ( ), eof ( ) and getline ()
functions to open and read file contents line by line. -
(Refer Q.7 nf Chapter - 6)

b)  Explain file functions for text file and binary file operations.
.
(Refer Q.5 of Chapter - 6) ; mn

€)  Explain file opening modes in detail. .
(Refer Q.2 of Chapter - 6) 4]

DECEMBER - 2022 [59251-21;\“ Solved Paper \\

- Time ¢ 2l Hours] « [Maximum Marks : 70

T2 . . .

Q.1 a) What are the rules for overloading operators ?

(Refer Q.3 of Chapter - 3) 41
b)  Write down a C++ program to implement operator overloading

Jor complex class. (Refer Q.10 of Chapter - 3) (8}
€) Explain friend function with example.

(Refer Q.13 of Chapter - 3) _ S )

‘ . OR .

Q.2 a)  What is operator overloading ? Write a program to overload

unary operator. (Refer Q.1 and Q.8 of Chapter - 3) (8]

.@u A Gulde for Engirxezfln}g;v..s‘lﬁ'déﬁisi



e.
¥

; §$-5 Solved U1y,
, amming Mivers;
‘ect Oriented Progr ty
Ovjec . N Qu,.h%‘ ,
c) Differentiate fr tend function with normal fype,, oy
e

helps to access private and protecteq daty

i miad fyt o gt g Y .
Object Oriented Programming S- 4 Solved University Question Papers

"'B) T Write’ down 4 Cr program for copy constructor for string
[6}

" class..
) Ans. : .
L 2 . tion - ,
keyword is used to define the frieng ﬁlncﬁ. ‘
se "friend" keyword on Wy,

o The "friend"

normal functions do not u |
2 / inheritarnce .
Q.3 a) Explain containment and in along with e

(Refer Q.26 and Q.5 of Chapter - 4) |
What is virtual function ? Explain how to achiepeq " i

#include <cstring>
. #include <iostream>
-using namespace std;

g1 class String {

;! private: it
5 | char* g; _ polymorphism. (Refer Q.18 of Chapter - 4) '
{ public: - c) Explain function over loading and function overriding jy dg;

(Refer Q.12 of Chapter - 1 and Q.18 of Chapter - g) )
!
OR

‘String(cohst qhar* Str = NULL); // constructor

~String() { delste[] s; } // destructor

void prir:it() { cout << g << endl; } : Q.4 a)
y (Refer Q.1 and Q.5 of Chapter - 4)

What is polymorphism ? Explain with example to achieved p,

I

What does inheritance mean in C++ ? Give an example of

#

ki

‘)Striiig”?:Striné(const char* str) ; ) b)

' time polymorphism. (Refer Q.16 and Q.18 of Chapter - 4)
ocls

k

c)  Write copy constructor for employee class, in which obj

{
‘int size = strlen(str);
string class and date class are the data members.

i
/ & = new char[size + 1};

Strepy(s, str);
} : Ans. :
int main() : #include <ijostream >
{ . #include <string>
String stri(‘India"); using namespace std;
String str2 = strl; 3
cout < <"\n Original String: "; ; class Date
stri.print(); . ; {
cout < <"\n Printing String using Copy Constructor: % : private:
str2.print(); int day, month, vear:
return 0; A
% e o —
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ented g .
TTT— -Iim_‘qninﬂﬁ —— .Q;ﬁ f""’f‘d llnim,-rslfy Queestion Papeyrs
Public: . T

/7 ¢onstructor
Date(){)
Date(int d, int m, int V)

{
1§

day = q;
month = m;
year = y;

}

Void print_date()

{

cout< <'"Date: "

Cout< <day<.<".'< <month< <'".'< < year;

}

// copy constructor
Date(const Date& new_date)
{
day = new;date.day;
month=new_date.month;
year=new-date.yea:r;

}

class Employee

{
private:
string name;-
Date birth_date;

public:
// constructor

@BrcoBD> A Guide for Engineering Students

Object Oriented . Programming $-7  Solved Untversity Questiori-Papers
il b T TETTY Question Papers
Employee(stxing n, Date bd){
name = n;
birth_date = bq:
}

void printnemp_info()

{
cout< <"Employee Name: "< <name< <endl;
blrth_date.print_date();

}

// copy constructor
Employee(const Employee& other)
{
name=other.name;
birth_date= other.birth_date;
}
h

int main()
{ .
Date dob(1, 1, 2023);
Employee empl1("AAA ZZZ", dob);-
cout< <"\n\n ***** Before Copy Constructor *******'< <end];
empl.print_emp_irifo(}:
Employee emp2 = emp1; // calling Copy constructor )
“cout<<N\ri\n ***** After Copy Constructor ****- **'< <end};
emp2.print_emp_info();
retumn 0;

= — —— A Gulde for Englneﬂ"lﬂéf&l]ﬁeﬁts
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Output
"**** Before Copy Constructor *+##ves
Employee Name: AaA 222
Date: 1-1-2023

HEEr After Copy Constructor **+*~s
Employee Name: AAA 22z
Date: 1-1-2023
Q5 a) What is 4 user defined exception ? Write down the scenario
where 2e require use define exceptions,

(Refer Q.17 of Chapter - 5) [6]

b)  What is namespace ? To demonstrate namespace with example.

(Refer Q.8 of Chapter - 5) [6]
€)  Explain class template and function template with example.

5) [5]

(Refer Q.3 and Q.2 of Chapter -
‘ OR

Q.6 a) What is stream ? Explain types of streams available in C++.

(Refer Q.18 of. Chapter - 5)

b)  Explain namespace in' C++ with example ?

(6]

(Refer' Q.8 of Chapter - 5) (6]
- ¢)  Compare late binding and early binding.
(Refer Q.25 of Chapter - 4) » [5]
Q.7 a) -+ Eiplain ervor handling during file operations.
(6]

(Refer Q.15 of Chapter - 6)
Write a proérdni using put () to write characters to a file until

b)
(6]

user entéres a’dollar sign.

A Guide for Engineering Students

‘(Gaconis

bj : .
ject Oriented Pl‘ogrunﬂnl"g S~ ive) ty Ques; 01t Papers
Ob. [o) 9 Solved Univeys;. o P,

" Ans, :

#include <iostream>

. #include <fstream>

using namespace std;
int main()

char c;

ofstream myfile("output.txt"); // Open output file for writing
if (myﬁle.is_open())

{ .

cout << "Enter some text, press $ to quit:\n";

while (cin.get(c) && c = '§)

myfile.put(c); // Write character to file

1
'

myfile.close(); // Close output file
cout << "Text written to output.txt\n";

}
return 0;
c) Write a note on file operating modes.

(Refer Q.3 of Chapter - 6)
OR

Q8 a) Expiain manipulators for file handling in C++.
(Refer Q.22 of Chapter - 5)
b) What is file pointer ? Write a note on file opening and file

13)

closing. (Refer Q.13, Q.4 and Q.5 of Chapter - 6) ]
¢) Explain stream classes hierarchy for file handling in C++.
(Refer Q.19 of Chapter - 5) ) 16}
END...&

A Guide for Engineering Students
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