Functions

Functions are parts of  code which can be re-used many times ,they also made to simplify a bigger problem and break it into several functions – simpler problems 

Functions usually have their names – going before the braces. 

1)Functions get  as input  some parameters in a parameter list between braces.  

a) you can pass parameters by value ,means you pass into function only the value  

     of variable ,but not the place of memory  where the value is located -  the    

     variable  itself , actually functions gets the copy of the original variable  with   

     the same value.The original variable passed to function  - stays  unchanged. 

b) you can pass also parameters by reference by means of pointer or by means of 

reference in  C++ . In this way  the parameter passed itself  meand the place of memory where it is located.

          2) The arrays passed by reference because they actually passed by pointer : the array   

              in  a  function is substituted by the equivalent pointer to the first place in the array/

3)they  return exactly one value ,of  course it can be of any type (for our covinience).

   void  means that function has no return value. Return value is placed at the   

   beginning  of function declaration . It is right that only one time you can return from 

   function but it could happen anywhere during the code of function , after first return    

   statement worked you exit the function . This illustrated by function FindInArray . 

4) There is a function body – it’s definition 

5) There is a function prototype before it’s definition usually ,like it’s name .  

How function works ? 

    The program runs line after line from top to  the bottom and when it sees 

     a function call it goes to the place in code where the function definition  

    written  and executes it,then it returns to the place in rogram right there      

    where  the function was called. 

                            Local variables in functions 

Local variables in functions such as sum   in averageOfArray function . Are allocated in stack at the beginning of the execution of the function and then destroyed after the end of function execution .  
Some examples will illustrate it better : 

 Those two formulation are the same since there is  no difference between array and     

 pointer to  data.The word const is present since we don’t want to change the   

 argument we get we want it to stay as it was gotten .  

 // function prototypes or declarations

 int strlen(const char*  str );

 int strlen(const char str[]); 

 // some more prototypes

void strcopy(char* destination, const  char* source);  

double square(double x); 
void  printIntArray(int array[],int size);

double averageOfArray(int* array , int size);

int findInArray(int* array, int size ,int val);

So  I choose the way compiler works by pointer 

This function computes the number of chars in NULL terminated string. 

Input parameter : char*  - pointer to the begining of an  array; by reference 

Return Value :  int – the number of characters in a string

int strlen(char*  str ) {

     int counter = 0; // local variable counter   

     while (str!=NULL) {

          counter ++ ;

          str++;    

     } // end while 

     return  counter ; // returns the counter –an integer

} // end of function

//Input parameter: string source and string to which source being copied.

//Return Value : nothing

//This function assumes that destination has enough place 

void strcopy(char* destination, char* source){

        while (source != NULL) { 

(*destination) = (* source); // the value is copied at each position of pointer 

destination++; // arithmetics of pointers pointer is being promoted

source ++; 

       }  // end while


} // end of strcopy

Input parameter : double  - of which we should make a square 

Return Value :    double  - the result of function its sqare

double square(double x){ 

     return x*x ; 

} 

Input parameter : int array and it’s size 

Return Value :   no return value – void
void printIntArray(int* array , int size) { 

         for(int i =0 ;i<size; i++) { 

                printf(“%d   ”,  *(array+i)  ); 

         }

         printf(“\n”); 

} 

double averageOfArray(int* array , int size) {

         double sum = 0; 

        for(int i =0 ;i<size; i++) { 

            sum=sum+ (*(array+i) ); // summing all values of array          

      }

     return (sum / ((double)size));  // deviding sum  by the number of values    

}

// function  findInArray looks for a value in an array this function has two points 

// of return from it .  

//Input parameters : the array ,its size and the value ve have to find in Array 

//Return Value: the index of array  where value  is located  

int findInArray(int* array, int size ,int val  ) {

      for(int i =0; i<size;i++) {

           if(*(array+i)==val)

                 return i ; // found

    }// end of for

   return –1;  // if nothing was found

}

And finally the main function which uses the functions provided earlier on this page:

void main() { 

char str[20] =”Good day”;

char chrArr[15]; 

int  arr[5]={1,2,5,7,9};  

int strL = strlen(str); // calling or using strlen function   

printf(“The length of the word %s is %d”,str,strl); // prints that there is  8 chars 

strL= square(strL); // calling or using square function 

printf(“StrL is %d now!!!”,strL ); // prints that strL now is 64

printIntArray(arr, 5 ); // prints to the screen the array 

strcopy(chrArr,str); //copied the str value inside chrArr 

double avg = averageOfArray(arr,5) ; // calling average function

printf(“The average of array arr is %f ”,avg); // printing the value of the average 

}                   

// prototypes 

void   swapInts(int a ,int b); 

void  swapInts(int* a , int*  b); 

but  this version will work only inside the function ,because the arguments actually passed really unchanged and what is really changed is their copies which compiler produced.  

void   swapInts(int a ,int b) { 

    int temp; 

    temp =a;  // a is stored in temporary integer

    a=b;        // into a  insert the value of b    

    b=temp;   // into b insert the value of temp or a
}
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this works because we go actually to the place where the variables stored and change it’s  content. 

void   swapInts(int*  a ,int*  b)  { 

    int temp; 

    temp = *a; 

    *a  =  *b ; 

    *b = temp; 

}

void main(){

        int x = 5, y = 10;

       cout << "Main. Before valued  swap, x: " << x << " y: " << y << "\n";

        swap(x,y);

        cout << "Main. After valued swap, x: " << x << " y: " << y << "\n";

       swap(&x,&y); 

       cout << "Main. After referenced  swap, x: " << x << " y: " << y << "\n";

}

Output: 

Main. Before valued  swap, x: 5  y: 10

Main. After   valued swap, x:  5  y: 10

Main. After referenced  swap, x: 10  y : 5
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Now I want to show default parameters and it’s use , but my advice better not to use it since it is confusing for another programmer, he will look for the exact  declaration of function ,and he will not find it ,he will find if he is lucky the version with default parameters.

For example we want to calculate a price of certain products which ,a person wants to buy when he intends to paint his house . We will have some prices for each one thing . 

And the quantities of those things  the person wants to buy . 

const double paintPrice = 5.99; 

const double puttyPrice = 0.99; 

const double spaddlePrice = 2.99; 

const double brushPrice = 4.00 ; 

Double  CalculateTotalPrice(int puttyNumber, int paintNumber=2, spaddleNumber =1,brushNumber =2); 

Double  CalculateTotalPrice(int puttyNumber, int paintNumber, spaddleNumber ,brushNumber) { 

         return (puttyNumber* puttyPrice +

                    paintNumber* paintPrice+

                    spaddleNumber *spaddlePrice+

                    brushNumber* brushPrice ); 

}// end of  function CalculateTotalPrice

