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Lab 07

Separate Compilation ,Friend Function and Friend Classes
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OBJECTIVE:

Things that will be covered in today s lab:
»  Reparate Compilation
#  Friend Function and Friend Classes:

THEORY:

You might be wondering why vou need header files and why you would want o have multiple
.cpp files for a program. The reasons for this are simple:

* [ speeds up compile tme.
* It keeps your code more organized
* v allows vou to separate fnferface Trom implementalion

In Ca+, the contents of a module consist of structure tvpe (struct) declarations, class
declarations, global variables, and functions. The functions themselves are normally defined in a
source file (a2 “.cpp” file). Except for the main module, each source (_cpp) file has a header file (a
“h" file) associated with 1t that provides the declarations needed by other modules to make use
of this module.

The idea 15 that other modules can access the functionality in module X simply by #including the
“X " header file and the linker will do the rest. The code in X.cpp needs to be compiled only the
first time or if it is changed; the rest of the time, the linker will lmk X’z code into the final
executable without needing o recompile it, which enables TDEs to work very efficiently.

Header files contain mostly declarations that are wsed in the rest of the program. The skeleton of
a class 15 usually provided in a header file. Header files are not compiled, but rather provided o

other parts of the program through the use of Finclnde.
A typical header file looks like the following:

4 Inmside sample b
fifndef SEMPLE H

#define SEMPLE H
/¢ Contents of the header file.
P

fendif/* SRMPLE H */

Source File: An implementation file includes the specific details. that is the definitions, for what
is done by the program
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finclude"sample_h"
SifDefinition of function

Friend Function and Friend Classes:
C++ programs are built in a two stage process. First, each source file is compiled on its own. The

compiler zenerates intermediate files for each compiled source file. These intermediate files are
often called efrject files -- but they are not to be confused with objects in vour code. Once all the
files have been individually compiled, it then finks all the object files together, which generates
the final binary (the program).

In principle, private and protected members of a class cannod be accessed from outside the same
class in which thev are declared. However, this rule does not apply o "friends " Friemds are
functions or classes declared with the friend kevword.

Friend functions: A non-member function can access the private and protected members of a
class if it is declared a friend of that class. That is done by including a declaration of this external
function within the class, and preceding it with the keyword friend. The general form is

frienddata typefunction name{ ); /F (inside the class]

A friend function is preceded by the keyword friemd. Properties of (riend functions are given

helow:

o Friend function is not in the scope of the class o which it has been declared as a firiend.
Hence it cannot be called using the object of that class.

s Llsually it has objects as arguments.

[t can be declared either in the public or the private part of a class. It cannot access member
names directly. It has to use an object name and dot membership operator with each member
mame. feg . A X )

Let’s take an example:

clzss Boxd
double width;
public:
friend void primtWidth( Box box );
woid setWidth{double w) { width=w; }
I
woid printWidth( Box box ) {
cout << box.width <<endl;
}
woid maim{ §{
Box beox;
box.setWidth{10_.0];
printWidth( box ];

1
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Friend classes: Similar to friend functions, a friend class is a class whose members have access
to the private or protected members of another class. A class can be made a fiend of another

class using kevword friend.

zlz=ss R

friznd clasz=s 2; S/ olazs B iz 2 friend class
1

cla==s B

h

When a class 15 made a friend class, all the member functions of that class becomes friend
functions. In this program. all member functions of class B will be friend functions of class A.
Thus, any member function of class B can access the private and protected data of class A.

It B 1s declared afriend class of A then, all member functons of class B can access private data
and prodected data of class A but, member functions of class A cannot private and protected data

of class B. Remember, friendship relation in C++ 15 granted not taken.

Example: What should be the output of this program?

zlaszs myclass |

int &, b;

public:

friendint sum{myclass x};
void et ab(int i, int j):

}:

void myclass::set ab{int i, int j){
a = 1;

E=1;

1

int sumlimyclass x){
return x.a + =x.b;

}

int main(]{

myclass n;

n.set a2k(3, 4];
cout << sum(nm);
return 0;

}
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Exercise 1:
Define a class Student that has the following antributes:

=  Name: allocated dynamically by a character pointer.
=  Roll no: an integer.

=  Marks: dynamic array (double type).

= Percentage: a double

Include a constructor that takes values of theName, Rollne and Marks from user as input. Also
include the following methods:

CalculatePercentage: that adds all elements of array Marks and calculate percentage and stores
the result in the member variable Percentage.

Grade: that calls CalcwlatePercentage method and displays the grade accordingly
Write a driver program o test vour class,

Exercise 2

Create two classes IV and IMBihat store the value of distances. DM stores distance in melers
and certimeters and DB in feer and inches.

Write a program that can read values for the class objects and add one object of DM with another
object of DB. Use a frend function to carry out the addition operation. The object that stores the
results mayvbe a DM object or DB object. depending on the units in which the results are
required. The display should be in the format of feed and inches or meters and centimeters
depending on the object on display.

Post Lab:

Write a program with a class integerthat contains an array of integers. Initialize the integer array
in the constructor of the class. Then create friend functions to the class

= Find the largest integer in the array.

= Find the smallest integer in the array.

= Find the repeated elements in array.

= Sori the elements of array in ascending order.

= Create a destructor that sets all of the elements in the array o ()
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