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ITCS102 2007-2008, Semester I 
Tutorial #4 Recursion 

Problem (1) 
Show the output of the following C program. 
#include<iostream> 
using std::cout; 
using std::cin; 
using std::endl; 
int f(int x, int y) 
{    
  if (x <= 0) 
{   cout<<x<<"  "<<y<<endl;    
    return y;   } 

   if (y <= 0) 
   {  cout<<x<<"  "<<y<<endl;    
      return x;   } 
   if (x > y) 
   { cout<<x<<"  "<<y<<endl;    
     return f(y -1, x -1) + x*y;   } 
   if (y >= x) 
   {  cout<<x<<"  "<<y<<endl;    
      return f(x%y, y/2);      
   } 
} 
int main() 
{ cout<<f(6,3); 
 return 0; 
} 

#include<iostream> 
using std::cout; 
using std::cin; 
using std::endl; 
int mystery(int m, int n) 
{ 
  cout<<m<<"  "<<n<<endl; 
  if (n== 0) 
     return 0; 
   else if (n < 0) 
     return n; 
   else 
     return m + mystery(2 * m , --n); 
} 
int main() 
{ 
   int x=3, y=2; 
   cout<<"The result of mystery( 
"<<x<<","<<y<<") is "<<mystery(x,y); 
   return 0; 
} 

Problem (2) 
Given the following C++ code, answer 2.1 and 2.2: 
void funcRec (int u, char v) 
{ 
 if (u == 0) 
  cout<<v; 
 else if (u == 1) 
  cout<< static_cast<char>(static_cast<int>(v) +1); 
 else 
  funcRec(u-1, v); 
} 
int main() 
{ 
 funcRec(2,'A'); 
 return 0; 
} 
(2.1)   The base case of the function funcRec is: 
(a) when (u == 0)  only (b) when (u == 1) only 
(c) when (u == 0)  or when (u == 1) (d) when (u>1) 
 
(2.2) Consider that the equivalence digit for the character ‘A’ in the ASCII data set is 65 and the 
equivalence digit for the character ‘B’ in the ASCII data set is 66. What is the output of the above 
C++ code? 
 
(a)   A (b)   B (c)   65 (d)   66 
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Problem (3) 
Write a recursive function named printReverse that accepts a number as parameter and print the digits in 
the number in reverse. The prototype of the function is: void printReverse(int n); 
If the value of n is 1234, the output of the function is 4321. 

Problem (4) 
Write a recursive function named printInSeprateLines that accepts a number as parameter and print each 
digit in the number in separate lines.  
The prototype of the function is: void printInSeprateLines (int n); 
If the value of n is 4567, the output of the function is : 4 
       5 
       6 
       7 

Problem (5) 
Write a recursive function named countdigits that takes as an argument a long integer value and returns the 
number of its digits. 
The prototype of the function is: 
int countdigits(long); 
Example1: Given  the number  526, the function return 3. 
Example2: Given  the number  132586, the function return 6. 
Example3: Given  the number  17, the function return 2.\ 

Problem (6) 
Write a recursive function named DecimalToBinary that accepts an integer number n as parameter. The 
function should print the binary representation of the input parameter n. The prototype of the function is: 
void DecimalToBinary (int n ); 

Problem (7) 
Write a recursive function named sumdigits that takes as an argument a long integer value and returns the 
summation of its digits. 
The prototype of the function is: 
int sumdigits(long); 

Problem (8) 
Write a recursive function named SeparateNumbers which takes as parameters an array of integers and 
the array size. The function should print out all the positive numbers and then all the negative numbers.The 
function should NOT print any of the zeros in the array. The prototype for the function is: void 
SeparateNumbers (int array[], int size); 
Example 
If  the array contains the following values before calling the function SeparateNumbers: 
 1 0 4 -3 5 2 -7 2 
The function SeparateNumbers should display the following output: 
2 
2 
5 
4 
1 
-3 
-7 
NOTE: THE ORDER OF THE NUMBERS IS NOT IMPORTANT, AS LONG AS ALL POSITIVE 
NUMBERS ARE PRINTED BEFORE THE POSITIVE ONES. 
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Problem (9) 
Write a recursive function named printStringReverse that accepts no parameter. The function should  read 
a string of characters and print the string in reverse order, without using arrays. Hint: stop reading 
characters from the standard input when the Enter key is pressed, ASCII for Enter is 10 decimal. The 
prototype of the function is: void printStringreverse(); 

Problem (10) 
Write a recursive function CountKey that counts and returns the number of occurrences of a key value in 
an array of integer numbers. The function accepts as parameters an array of integer numbers, the array size, 
and an integer key value. The function finds the numbers of times the key value occurred in the array. 
The function prototype is: 
int CountKey(int arr[], int size, int key); 
Example: 
If the array contains: 

12 2 30 2 2 12 1 2 
and the key value is 2, 
the function CountKey should return 4  

Problem (11) 
A palindrome is a string that is spelled the same way forwards and backwards. Some examples of 
palindromes are: “radar”, “able was I ere I saw elba”, “non”. Write a recursive function that tests whether a 
word is a palindrome or not. The function should take as parameters a c-string, and two integers. The first 
integer represents the beginning index of the string and the other one represents the last index of the string. 
The function should also return an integer, where 1 represents a palindrome, and 0 represents not a 
palindrome. The following is the function prototype:   int testPalindrome(char[], int, int); 

Problem (12) 
Write a recursive function CountOdd  that counts and returns the number of odd numbers (numbers not 
divisible by 2) in an array of integer numbers. The function accepts as parameters an array of integer 
numbers and the array size. The function finds the number of times odd numbers occurred in the array. 
The function prototype is: 
int CountOdd(int arr[], int size); 
Example: 
If the array contains:    

15 4 20 21 5 12 1 17 
the function CountKey should return 5  

Problem (13) 
Write a recursive function named Change that takes an array of integer and its size as parameters. The 
function should replace any number in the array below 5 with the number zero. The prototype of the 
function is: void changeR(int A[],int size); 
Example:  Array A before calling the function  

0 1 2 3 4 
10 4 -3 9 2 

          Array A after calling the function  
0 1 2 3 4 

10 0 0 9 0 
 
 



 4 

Problem (14) 
Write a recursive function named recursiveMax that takes three parameters, which are an array 
of integers, and two integers first and last representing the beginning index and ending index of 
the array.  
The prototype of the function is: int recursiveMax (int a[], int first, int last); 
The function should return the value of maximum element in the array by finding a middle point 
in the array call it middle. Recursively find the max of the top half of the array, also Recursively 
find the max of the bottom half of the array, then return the maximum of these two numbers. 
Use only the recursive maximum algorthim specified above.  
No loops should be used. 

Problem (15) 
(a) Write a recursive function named recursive_Minimum that takes an integer array and the 

array size as arguments and returns the element with the smallest value in the array. 
(b) Write another recursive function named recursive_Minimum that takes this time an integer 

array, a low value and a high value. The low and high values represent the boundaries of the 
array respectively. The function should return the element with the smallest value in the 
array. 

Problem (16) 
Write a recursive function named outputfunct. The function takes one argument which is an integer value 
called x. The function should print the plus sign (+) x times, followed by the hash sign (#) x times. Do NOT 
use any loops. Do NOT use any variables other than x. 
The prototype of the function is: void outputfunct(int x); 
Examples: 
 If x=8 the ouput is: + + + + + + + + # # # # # # # # 
 If x=2 the ouput is: + + # # 

Problem (17) 
Write a recursive function named printAlternate that takes two parameters, which are an array of integers, 
and the array size. The array size is the current number of elements stored in the array. The prototype of the 
function is: void printAlternate (int a[], int size); 
The function should display the numbers stored in the array starting from the beginning alternatively. 
Which means printing one number and skip the next  number, this process should be repeated until the end 
of the array is reached. 
NOTE: No loops should be used int the function printAlternate . 
Example (1): if we use the following declaration and call to the function:  
int y[5]={10,20,15,18,5}; 
printAlternate (y, 5); 
The function printAlternate prints: 
10 
15 
5 

Problem (18) 
Write a recursive function named printdigitsdivisibleby2 that takes one parameter which is 
a long integer number. The function should print the digits in the number that are divisible by 2. 
The prototype of the function is: 
void printdigitsdivisibleby2(long); 
 
Example1: Given  the number  526, the function prints  2      6 
Example2: Given  the number  132586, the function prints 2      8      6 
Example3: Given  the number  14, the function prints 4 


