1. Prints array elements in reverse order

#include <stdio.h>

void PrintRev ( int list [ ] , int first, int last ) // Array to be printed, Index of first, last element.

{ 



if ( first <= last )  // Initial condition



{ 



      printf(" %d ", list [last]);    // Prints the last element 


      PrintRev ( list, first, last - 1 ) ; // Then processes the rest of the elements 



} 

}

int main()

{


int x; //Declaration

int Array[10]={1, 2, 3, 4, 5, 6, 7, 8, 9, 10};  // Array declaration/initialization

for( x=0; x<10; x++) // Ensures that the index does not cross 9

{



printf("%d ", Array[x]);  // Prints the contents of the array 

}


printf("\nReverse from 10 to 0: "); 

PrintRev(Array, 0, 9); // Prints the array in reverse order 


printf("\nReverse from 3 to 0: "); // Prints the first 4 elements in the arrayin reverse order.  


PrintRev(Array, 0, 3);

printf("\n"); 

return 0; 

}

2. Counts the Number of 42’s that appear in the first n elements of the array

#include <stdio.h>

int count_42s(int array[], int n) // Array declaration
{

   if (n == 0) // Initial case
      return 0;

   if (array[n-1] != 42) // Searches for 42’s in the first n-1 elements of the list. If the last number 

                                      is 42, the count increases by 1 than the number found in the sub-array.
  {

      return (count_42s(array, n-1) ); // Gives the count of 42’s in the first n-1 elements
   }

   return (1 + count_42s(array, n-1) ); //Adds 1 to the count of the sub-array if the last element is 

                                                             also 42
}

int main()

{


int answer; // Declaration

int length; // Declaration

int numbers[10]={23, 42, 25,16,42, 42, 55, 12, 56, 42}; //Array declaration/Initialization


length=10; // Initialize length as 10.

answer=count_42s(numbers, length); // Gives the count of 42’s among the numbers                

                                                                           whose length is 10 (That is there are 10 numbers 

                                                                           to be searched ). 


printf("the answer is %d \n", answer); // Prints the answer as ‘answer’
}

3. Converts decimal to binary 

#include <stdio.h> 

void dec_to_bin(int dec); // Function

int main() 

{ 

  int decimal; // Declaration of ‘decimal’
  printf("Type a decimal number: " ); // Prints the decimal number
  scanf("%d", &decimal); 

  printf("The binary equivalent is: "); // Prints the binary equivalent after computation
  dec_to_bin(decimal); // Computes the binary equivalent of the decimal number
  printf("\n"); // New line print
  return 0; 

} 

void dec_to_bin( int dec ) // Function computes the binary equivalent of an input decimal 

                                            number

{ 

  int remainder; // Declaration

  int quotient; // Declaration
  remainder = dec % 2; // Gives the remainder after dividing the decimal number by 2 

  quotient = dec / 2; // Gives the quotient
  if (quotient > 0) // Initial condition

  dec_to_bin(quotient); 

  printf("%d", remainder); // Prints the remainder of the division
}

4. Adds the elements of the list in an array.

#include <stdio.h>

int sum(int first, int last, int array[]) //Index of first, last elements of the list, array to be printed 

{


if(first == last) // Initial condition


return array[first]; // Gives the sum as the only element in the list

else 


return


(array[first] +  sum(first+1,last,array)); //Divides the problem into sub-divisions - First 

                                                                             element and remaining elements and applies 

                                                                            the function to sum the remaining elements of 

                                                                            the list

}

int main()

{
int Answer; // Declaration

int F[10]={10, 12, 11, 1, 15, 10, 2, 3, 4, 9}; // Array declaration/Initialization

Answer=sum(0, 9, F); // Adds all the elements of the array ‘F’ and prints it

printf("The answer is : %d\n", Answer); // Prints the answer 
          return 0; 

}

5. Gives the even numbers from a user input and also prints the given inputs in reverse order.

#include <stdio.h>

#include <string.h>

void even(int n); // Function (Prototype)
void reverse(int n, char *); // Function
int main(void)

{


int num; //Declaration

char input[10]; //Declaration

printf("this part of the program prints out how many”

            “ even numbers the user inputs\n\n");


printf("please enter a number greater than 0\n"); // Prints the input given by the user

scanf("%d", &num);


while(num<1) // Initial Condition

{



printf("that is not a valid number!!\n");



printf("please enter a number greater than 0\n"); // Asks the user to input a 

                                                                                                         number greater than 0



scanf("%d", &num);


}


even(num); // Gives the number of even numbers from all the numbers input by the 

                                  user.

printf("this part of the program takes a string from”

            “ the user input and prints it out backwards.\n");


printf("please enter a string no more than 10 characters\n"); //Asks the user to input a 

                                                                                                string with 10 or less characters

scanf("%s", input);


num = strlen(input); // Initialize ‘num’ as the string length of the user input

reverse(num-1, input); // Reverses the input given by the user

return 0;

}

void even(int n) // Gives the first n  even numbers from a user input

{


if(n==1) // Initial Condition


{



printf("%d\n", 2*n); // Prints first even number

}


else

// Prints that number of even numbers

{



even(n-1);



printf("%d\n", 2*n); 


}

}

void reverse(int num, char *input) // Gives the reverse order of an input string
{


if(num>0)


{



printf("%c",input[num]); // Prints the user input


reverse(num-1, input); // Then prints the reverse order of the string elements

}


else


{



printf("%c\n\n", input[num]); // Prints the user input as it is

}

}

6. Given an array of numbers X[1..n], you are to write a recursive function MaxArray

that will return the largest array element in the range specified by the parameters to the function. Assume that the array was already initialized and that the MaxArray function will be called as shown below and answer will be equal to the largest element in the array X in between the indices of i and j, inclusive. (Assume that i <= j for each function call.)


void MaxArray(int X, int i, int j) // Function Initialization, Declaration of i,j
             {

int temp; 



if (i == j)  // Basic Condition

                       {




return X[i]; // Returns the only element of the list

                        }



else



{

                      

temp = MaxArray(X, i+1,j); // Search limits to ( i+1,j )[excludes the first 

                                                                                element of the array and considers the 

                                                                                remaining elements] and value is stored in 

                                                                                temp.

                         }



if (temp > X[i])  // Compares the result of search above with X[i]

                        {





return temp;

                         }



else

                        {





return X[i];

                         }




                }                                    // Function ends

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

7. Assume that an array of characters, called X, exists and includes locations that

range from 1 to n.  In the space below, write a recursive procedure, called Reverse, that

exactly reverses the order of the characters in the array.You may assume that the array is already populated with alphabetic characters before the procedure is initially called and you should only write the code contained in Reverse.You may also assume that the procedure will initially be called as follows:


void reverse(char X, int i, int j ) // Function initialization

{

             
int temp;


if (i < j)  

                       {



   temp = X[i]; // Initially stores the value of X[i] in ‘temp’ and then swaps it 


   X[i] = X[j];  // with X[j]


   X[j] = temp;



   reverse(X, i+1, j-1 ) // After reversing i,j the function goes to the next element    

                                                           after i and the element preceding j and continues until it 

                                                           reaches the middle of array. 



}


}

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

8.   Write a recursive function, called prob4, that will correctly print the index positions of all the occurrences of a specified character c, within the first m locations of an array X.  You may  assume that X is a char array which includes locations that range from 1 to n and is already populated with characters.  Assume that m <= n.  The initial call is 

prob4(X, c, m).  

It can be done in 2 ways:

a. 

void prob4(char X, char c, int m) // Function Initialization, Declaration of c and m
 {

      if (m > 0)  // Required condition
       {

         if (X[m] == c) // Starts with the last position

         {

            printf(“Found a ‘c’ at :”); // Prints that a ‘c’ is found at ‘m’

            printf(“%d\n”,m);

            prob4(X, c, m-1); // Then goes to the preceding element of the last element
      }

   }

b.

void prob4(cahr X, char c, int m)  // Function Initialization, Declaration of c and m
{

      if (m > 0) // Required condition
 {

         prob4(X, c, m-1); // Starts with the first element and then goes till the mth position is 

                                    attained

         if (X[m] == c) // If ‘c’ is at mth position then prints that a ‘c’ is found at ‘m’

        {

         printf("Found a ‘c’ at :”);// Prints that a ‘c’ is found at ‘m’
         printf(“%d\n”,m)

        }

      }

   }

