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 FUNCTIONS IN C++

A  function  groups a number of program statements into a unit and gives it a name.This unit can be invoked from other parts of the program.


The function  code is stored only one place in memory ,even though the function is executed many times in the course of the program.

ADVANTAGE OF USING FUNCTIONS


1). To reduce the program size.


2). To reduce the complexity of the program.


3).  To avoid repetition of the same programming code.

FUNCTION PROTOTYPE(function declaration)


Function prototype describes the interface to the compiler by giving details such as number and type of arguments and type of return values. when a function is called, the compiler uses the template to ensure that proper arguments are passed, and return value is treated  correctly. Any violation in matching the argument or the return types will be caught by the compiler at  the time of compilation.

Function prototype is a declaration statement in calling program 

and is of the following form:




return type  function-name (argument-list);
The argument-list contains the types and names of arguments 

that must be used passed to the function.

Example:



float volume(int x,float y,float z);

Note that each argument variable must be declared independently

inside the parentheses.That is a combined declaration like


float volume (int x,float y,z)  is illegal.

In function declaration,the names of the arguments are dummy

 variables and therefore,they are optional.That is,the form


float volume(int,float,float)  is acceptable.









FUNCTION SYNTAX

Void main()

{


// FUNCTION DECLARATION


return type  function-name (argument-list);


-------------------------------------------------


-------------------------------------------------


// FUNCTION CALL


  function-name(argument-list);



--------------------------------------------------

}

//FUNCTION DEFINITION

return type function-name(argument-list) //DECLARATOR

{


-----------------------


-----------------------

}//no ; here

    FUNCTIONS COMPONENTS

Component 1 : Declaration(Function prototype)

Purpose     : Specifies function-name,argument types and return  

              value.Alerts compiler(and prgmr) that function is
              comming up later.

Example     :  void  func();

Component 2 : function call

Purpose     :  Causes the function to be executed.

Example     :  func();


Component 3  : Declarator

Purpose
    :  First line of definition.

Example      :  void func()


Component 4 :  Function definition

Purpose     :  The function itself. Contains the unit of code



      that constitute the function.

Example
    : void func() { function body}



EXAMPLE  PROGRAM

void starline();//FUNCTION DECLARATION

Void main()

{


starline();//FUNCTION CALL


cout<<“ PROFIT IS NOT DIRTY WORD”<<endl;


starline();//FUNCTION CALL

}

//FUNCTION DEFINITION

Void starline()//FUNCTION DECLARATOR

{ for(int i=0;i<=70;i++) //function body


cout<<“*”;


cout<<endl;}
EXPLANATION


1.FUNCTION  DECLARATION



The most common approach is to declare the function at the beginning of the program.



Void starline();

The declaration tells the compiler that at some later point we plan to present a function called starline.the keyword void specifies that the function has no return value ,and empty parentheses  indicate  that it takes no arguments.Notice that the the function declaration is terminated with a ; it is a complete statement in itself.

2.CALLING THE FUNCTION:



The function is called(or invoked or executed) two times from main(),like  starline();


We can call function using function name ,followed by ().The syntax of call is very similar to that of the declaration except  that return type is not used. The call is terminated by;Executing the call statement causes the function to execute ,that is control is transferred to the function,the statements in the definition are executed,and then control returns to statement  following the function call.
3. FUNCTION DEFINITION



The  function definition consists of a line called Declarator,followed by the function body.The function body is composed of the statements that make up the function,delimited by braces({}).


The Declarator must agree with the declaration; It must use same function name,have the same argument type in same order,and have the same return type.When function is  called,control is transferred to first statement in the function body.The other statements in the function body are executed and when closing braces is encounted,control returns to calling program.






CATEGORY OF FUNCTIONS

A function, depending on whether arguments are present or not and whether a value is returned or not,may belong to one of the following categories.

category I   : Functions with no arguments and no return values.

category II  : Functions with arguments and no returns values.

category III : Functions with arguments and return values.

category IV : Functions with  no arguments and return values.


I. Functions with no arguments and no return values


When a function has no arguments , it does not receive any data from the calling function. Similarly ,when it does not return a value , the calling function does not receive any data from called function. In effect, there is no data transfer between the calling function and the called function.
  Eg. #include<iostream.h>

void sum();// fun declaration 

void main()

{


sum();//fun call

}

void sum()

{


int  a,b,c; cin>>a>>b;


c = a+b;


cout<<” c = “<<c;

}
 main()





 sum()

{






{









--------


sum();





--------

}






}

------------------------



----------------------------


No data communication between functions
In the above program main is not sending  any data to sum(). Sum() also not returning data to main()

category II  : Functions with arguments and no returns values



   PASSING ARGUMENTS TO FUNCTIONS

An argument is piece of data passed from a program to the function.Arguments allow a function to operate with different values or even to do different things, depending on the requirements of the program calling it.

· Passing  constants

· Passing variables(int, char, strings etc)

· Call b value

· Call by reference 

· Passing  arrays( 1D & 2D arrays)

· Functions  with default arguments 

· Passing structures

1.   PASSING  CONSTANTS: 
 #include<iostream.h>

void line(char,int);

void main()

{
line(‘*’,50);// passing constants

}

void line(char c,int n)

{


for(int I= 0;I<= n; I++)


cout<<c; }

When the function is called ,its parameters are automatically initialized to values passed by the calling program.





2.PASSING VARIABLES
#include<iostream.h>

void sum(int, int );// fun declaration 

void main()

{  int  x, y; cin>>x>>y;


sum(x, y);//fun call

}

void sum(int a, int b )

{


int c; 


c = a+b;


cout<<” c = “<<c;

}
one way data communication between functions
In the above program main  is sending  two data to sum().but  Sum() is  not returning any data to main()

I. PASSED BY VALUE. ( call by value)

II. PASSED BY REFERENCE
( call by reference)


I.  Passed  by value.(call by value)




When arguments are passed by value, the  called functions  creates a new variable of the same type as argument  and copies  the argument value into it. As  we noted that function does not have access to original variable in the calling program, only to the copy it created. 

Ex. I   for    call   by value 

#include<iostream.h>

void fun(int);

void main()

{


int a,


a = 10;

    cout<<” before  calling fun a = “ <<a<<endl;

    fun(a);// a is actual arguments 

    cout<<” after  calling fun a = “ <<a<<endl;


}

void fun(int x)// x is formal arguments it has copy of ‘a’ value 

{


x ++;.

  Cout<<” x is  “<<x<<endl;

}
output 


 before calling fun a  = 10

 x is  11

 after  calling fun a =  10

In the above program variables a is called actual arguments and variable x is  called formal arguments.  When the function call statement fun(a) is executed ,the value of a(=10)  is  copied into  formal arguments  x. That is value of   a is duplicated and stored in x. So any changes in value of x does not affect original value of a . 

   Note : in the above program value of   a  and x  will be stored in  different memory locations.
Ex. I   for    call   by value 

Example Program //  CATEGORY II: FUNCTIONS WITH ARGUMENTS

#include<iostream.h>// BUT NO RETURN VALUE

void line(char,int);

void main()

{


char  chin;


int nin;


cout<<“ ENTER A CHARACTER:”;


cin>> chin;


cout<<“ENTER NO OF TIMES REPEAT IT”;


cin>>nin;


line(chin,nin );

}

void line(char ch, int n)

{


for(int I= 0; I<= n;i++)

cout<<ch;}

In above program chin, nin are called actual arguments and  ch,n are called formal arguments. The actual arguments which become the value of the formal arguments inside the called function.



The actual arguments should match in number,type,and order.

The  values of actual arguments are assigned to formal arguments on a one to one basics,starting with the first argument .

We should ensure that the function call has matching arguments. In case , the actual arguments are more than the formal arguments , the extra actual arguments  are discarded.On the  other hand , if the actual arguments are less than the formal arguments, the unmatched  formal arguments are initialized to some garbage values. Any mismatch in data type  may also result in passing of garbage values. Remember, no error message will be generated.


While  the formal arguments  must be valid variable names,the actual arguments  may be variable names ,expressions,or constants.The variables used in actual arguments must be  assigned values before the function is made.


Remember  that , when a function call is made, only a copy of values of actual arguments is passed into the called function. What occurs inside the function will have no effect on the variables used in the actual arguments.

Example program for passed by value.

***************************************************



EXCHANGING OF TWO VALUES 

***************************************************
#include<iostream.h>

void swap(int int);

void main()

{


int a,b;


a = 10;


b= 20;
 cout<<” before swapping a= “<<a<<”b = “<<b<<endl;
 swap(a,b);
 cout<<” after swapping a= “<<a<<”b = “<<b<<endl;

}

void swap(int a1,int  b1)

{


int t = a1;


a1 = b1;


b1 = t;

cout<<” inside the swap function a1=”<<a1<<” and b1 =”<<b1;

}
output

before swapping a 10 b = 20

inside the swap function a1=20and b1=10

after swapping a= 10 b= 20
In the above program variables a, b are called actual arguments and variables a1,a2 are called formal arguments.  When the function call statement swap(a,b) is executed ,the values of a(=10) & b(=20) are copied into  formal arguments  a1,b1 respectively. That is values of   a & b are 

duplicated and stored in a1& b1 respectively. So any changes in values of a1&b1  does not affect original values of a & b.




ii. Call bY reference 

Reference variables (alais)

Definition : It  provides alternative name for previously defined variables (ie nic name for orginal variables)

Syntax for defining  reference variables 

  Datatype & ref.var name = previously defined variable ;

  Eg.   int x = 10;

        Int &y = x; // alternative name for  x is y 

In the above program segment  both X and Y   refers same value and both will share same memory location . 

        Eg.   int   x = 12;

              int &y  =  x  ;




  y++;//  x also will change 

              cout<<x;// output is  13;



       --x ;// y also will change




cout<<y ;// output will be  12 

Ex. I   for    call   by reference

#include<iostream.h>

void fun(int&);// & means  call be reference
void main()

{


int a,


a = 10;

   cout<<” before  calling fun a = “ <<a<<endl;// o/p is 10
  fun(a);// a is actual arguments 

 cout<<” after  calling fun a = “ <<a<<endl;// o/p is 11

}

void fun(int&x)// x will also refer a  

{


x ++;.

  Cout<<” x is  “<<x<<endl;

}
output 


 before calling fun a  = 10

 x is  11

 after  calling fun a =  11

In the above program variables a is called actual arguments and variable x is  called formal arguments.  When the function call statement fun(a) is executed ,the variable X also will refer the same memory location where a is stored . So any changes in value of x does affect original value of a . 

   Note : in the above program both a and x  will refer same  memory location. 
Example program for call by reference 
***************************************************



EXCHANGING OF TWO VALUES 

***************************************************
#include<iostream.h>

void swap(int& int&);

void main()

{


int a,b;


a = 10;


b= 20;


cout<<” before swapping a= “<<a<<”b = “<<b<<endl;

swap(a,b);
 cout<<” after swapping a= “<<a<<”b = “<<b<<endl;
}

void swap(int &a1,int  &b1)

{


int t = a1;


a1 = b1;


b1 = t;


cout<<” inside the swap function a1 and b1 are “<<a1<<b1;

}
output


before swapping a 10 b = 20

inside the swap function a1=20and b1=10

after swapping a= 20 b= 10

In the above program variables a, b are called actual arguments and variables a1,a2 are called formal arguments.  When the function call statement swap(a,b) is executed ,a and a1 will refer same memory location and b and b1 will refer same memory location  So any changes in values of a1&b1  does affect original values of a & b.
PASSING ARRAYS TO FUNCTIONS
Array can be used as a function arguments to functions. To pass an array to a called  function ,it is sufficient to list the name of the array, without any subscripts


1. passing  1D array 



#include<iostream.h>



void display(int []);



void main()



{




int a[10], i;




for(i=0;i<10;i++)cin>>a[i];




display(a);// 



}



void display(int m[])


    {int I, j;




for(i=0;i<10;i++)cout<<m[i];



}

In the above program both a and m will refer the same  array elements When u pass array to function there is no call by value and call by method. In the memory only one copy of array will  there , that will revered by many function using same array name or different array name. 

Note: when you pass 1D array to function , it is not necessary  to put size of an array in arguments. 





2. passing  2D array 

#include<iostream.h>



void display(int [][3]);// u must specify no. of //columns 



void main()



{




int a[3][3],j, i;




for(i=0;i<3;i++)

{

  for(j=0;j<3;j++)cin>>a[i][j];




display(a); 



}



void display(int m[][3])


    { int i, j;




for(i=0;i<3;i++)

{

  for(j=0;j<3;j++)cout<<m[i][j];



}

Note: when you pass 2D array to function , it is not necessary  to put no of rows  but  u must specify no. columns .  




FUNCTION WITH DEFAULT ARGUMENTS 

One of the most useful facilities available in C++ is the facility to define default argument values for functions. In the function prototype declarations, the default values are given. whenever  a call is made  to a function without  specifying  an argument , the program  will automatically assign values  to the parameters from  the default  function  prototype declaration.  

Eg. #include<iostream.h>


Void display(int x = 10, y = 20, int z = 30);


Void main()


{



display(1,2,3); // call-1


     display(1,2);// call-2



display(1);//call-3



display();// call-4


}

void display(int x = 1, int y = 2, int z = 3)

{


cout<<” x = <<x <<” y = “<<y <<”z = “<<z<<endl;

}
In the above program 

1. call-1 display(1,2,3)the values 1,2,3 are copied into x,y,z respectively.  So the output will be 1,2,3

2. call-2 display(1,2)the values 1,2 are copied into x,y.for z the compiler will take from default value 30.  So the output will be 1,2,30

3. call-3 display(1)the value 1 is copied into x,for y and z the compiler will take from default values 20 and  30 respectively.  So the output will be 1,20,30

4. call-4 display()the compiler will take  all three values from default values  So the output will be 10,20,30

invalid   default  declarations 

  1.void  fun(int  a= 2, int b , int c = 6, int  d = 70);

     becoz   default value for b is missing 

  2.void  fun(int  a= 2, int b=90, int c , int  d);

      becoz  u must give default value  from right to left 

valid   default   declarations 

1. void  fun(int  a, int b , int c = 6, int  d = 70);

Default arguments are useful in situations where  some arguments  always have  the same value. For  instance , bank interet  may remain the same for all customers for a particular period of  deposit. 

Advantages :

1. we can   use  default aguments to add new parameters to the existing functions 

2. default arguments  can be used to combine similar functions into one. 

category III : Functions with arguments and return values.
#include<iostream.h>

int sum(int, int );// fun declaration 

void main()

{  int  x, y,z; cin>>x>>y;

    z = 
sum(x, y);//fun call

cout<<z; 
}

int sum(int a, int b )

{


int c; 


c = a+b;


return c;

}
Two way data communication between functions
In the above program main is sending two data to sum().sum()is returning one data to main()
Example program. 

// CONVERTS POUND TO KG.

#include<iostream.h>

float convert(float);

void main()

{


float lbs,kgs;


cin>>lbs;//pounds
     convert(lbs)// error  

kgs  = convert(lbs);


cout<<kgs;}

float convert(float pounds)

{
float k = 0.453592 * pounds;


return(k);}
Two way data communication between functions
In the above program main  is sending  one data to conver().
convert() is returning one  data to main()
return statement :

 return is  a keyword. It is used for many purposes. Here it is used to return  a single value to  calling function (main);

      eg. 

return 0 – it return 0 to calling function 

return(x+y)- it return sum of x+y to  calling function

return  - it transfer the control back to calling function 

When a function returns a value the data type of this value must be specified. The function declaration does this by placing data type float in this case before the function name in declaration and definition.


While many arguments may be sent to function, only one argument may be returned from it.

Category IV : Functions with  no arguments and return values.
     #include<iostream.h>


  int  fun();


  void main()


   {



int  x;



  x = fun();
cout<<x;
}


int  fun()


{



return 15;


}



One way data communication between functions
In the above program main  is not sending  any data to fun().
But fun() is returning one  data to main()

Note : when  function returning data  u can call function from cout statement also. 

Eg.   cout<<fun(); so 15 will be displayed on the screen. 

LOCAL AND GLOBAL VARIABLES 

Local variables (keyword : auto (optional)) are  inside the particular function. It is automatically created  when function is execited  and  automatically  destroyed  when  function exits.ie } is  encountered . 

Eg. 

 Voi fun();


Void main()

{


int I = 5;// I is local to  main()ie I can ‘t be accessed //outside the main()


cout<<I;


fun();


cout<<x // error becoz  x is local to fun()ie x  can’t be //accessed outside the fun().

}

void fun()

{


int x ; // local to fun(). Ie created here 


cout<<x;

cout<<I; // error  becoz I is local to main() I can’t be accessed here

}// x is destroyed here.

Global variables : keyword is extern 

Global variables are declared  above all  function.  These variables  can be used any where in the program. By default  global variables initializes to zero. 
Eg #include,iostream.h>

int  m=9;// global variables , live throughout  the program 

 void fun1();

void fun2();

void fun3();

void main()

{


int m= 13; // local to main()


cout<<” main() m = “<<m<<endl;


fun1();


fun2();


fun3();

}

void fun1()

{


m++;// global m 


cout<<” inside the fun1()global  m = “<<m<<endl;

}

void fun2()

{ int m = 3;// local to fun2();ie created and destroyed here 


cout<<” in side the  fun2() local m= “<<m<<endl;

}

void fun3()

{


m++; // global m


cout<<” inside the fun3()  global m = “<<m;

}

output

main() m = 13

inside the fun1()global  m = 10

in side the  fun2() local m= 3

inside the fun3()  global m =11

PASSING STRUCTURE VARIABLES to functions (for XII only)
Example program.

#include<iostream.h>

struct distance



{




int feet;




float inches;



};

void hala( distance);

void main()

{


distance d1,d2;


cout<<“ ENTER FEET :”;


cin>> d1.feet;


cout<<“ENTER INCHES”;


cin>>d1.inches;


cout<<“ ENTER D2’S FEET:”;


cin>>d2.feet;


cout<<“ENTER D2’S INCHES:”;


cin>> d2.inches;


cout<<“ \n D1 =  “;


hala(d1);


cout<<“ \n D2 = :”;


hala(d2);

}

void hala(distance dd)

{


cout<<dd.feet<<dd.inches;}




RETURNING STRUCTURE VARIABLES


We have seen  that  structures can be used as arguments. You can also use them as return values.

Example:


#include<iostream.h>


struct distance


{



int feet;



float inches;


};


distance  addlen(distance,disatnce);


void main()


{



distance d1,d2,d3;



cout<<“ ENTER THE FEET “; cin>>d1.feet;



cout<<“ENTER THE INCHES”;cin>>d1.inches;



cout<<“\n ENTER THE FEET”; cin>> d2.feet;



cout<<“ENTER THE INCHES”;cin>>d2.inches;

//ADD TWO STRUCT VARIABLES AND STORED INTO  THIRD //STRUCT VARIABLE



 d3 = addlen(d1,d2);



cout<<“ d1 + d2 =“;



cout<<“d3.feet<<d3.inches;

}

distance addlen(distance dd1,distance dd2)

{


distance dd3;


dd3.feet = dd1.feet + dd2.feet;


dd3.inches = dd1.inches + dd2.inches;


return (dd3);

}

The main() part of the program adds two lengths,each represented by a structure of type distance, by calling function addlen:




d3 = addlen(d1,d2);

This function returns the sum of the d1 & d2, and the result is assigned to the structure d3.

Internally the addlen() function  must create new variable of type distance to hold the results of its calculations. It can’t simply return an expression, as an 



return(dd1 + dd2);//doesn’t make sense

because the process of adding the two structures actually takes several steps: The inches are added separately  and foot added separately.

No part of this  material  may be reproduced  or distributed  in any form  or by  any means , or stored in     database  or retrieval  system , without  prior  written permission  from Mr. AZAD   
A.S.A.AZAD
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