
Laboratory 09 – Recursive Functions 01.12.2020

1. [5points] A recursive function that will print an array.

a) Define a recursive function that will print an array from 0 to the last element.

A recursive function calls itself. Why is a recursive function calling itself?
What arguments do we need to pass in the recursive call?
What should be the termination condition of the recursive function?

b) Define a function that will print arrays  from the last element to 0.

In main function:

c) Declare an array of integers of size 10. In your program, use the preprocessor #define 
directive to create an SIZE constant that has the value 10.
d) Fill the array with pseudo-random numbers from 0 to 100.
e)Call recursive functions that will print the array to the screen.

Test data:
arr[0] = 178 
arr[1] = 78 
arr[2] = 14 
arr[3] = 21 
arr[4] = 116 
arr[5] = 166 
arr[6] = 113 
arr[7] = 119 
arr[8] = 143 
arr[9] = 149 

arr[9] = 149 
arr[8] = 143 
arr[7] = 119 
arr[6] = 113 
arr[5] = 166 
arr[4] = 116 
arr[3] = 21 
arr[2] = 14 
arr[1] = 78 
arr[0] = 178

2. [5points] A recursive function that returns the sum of the elements stored in the array.

a) Define a recursive function that computes the sum of all array elements.

The function must sum the elements of the array without using a loop. 

We use recursion instead of loops. 

A recursive function must return the sum of the elements. 
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The function must determine the start value of the summation. 

In main function:

b) Declare an array of integers of size 10. In your program, use the preprocessor #define 
directive to create an SIZE constant that has the value 10.
c) Fill the array with pseudo-random numbers from 0 to 100.
d) Call the recursive function and print the summation result.

Test data:

arr[0]=113 
arr[1]=131 
arr[2]=127 
arr[3]=91 
arr[4]=30 
arr[5]=103 
arr[6]=140 
arr[7]=126 
arr[8]=140 
arr[9]=51

sum = 1052

3. [5points] Write two functions calculating the nth term of the Fibonacci sequence, one recursive 
and the other iterative.

In mathematics, the Fibonacci numbers, commonly denoted Fn, form a sequence, called the 
Fibonacci sequence, such that each number is the sum of the two preceding ones, starting from 0 
and 1. That is,

F0 = 0, if n=0,

F1 = 1, if n=1,

and 

Fn = Fn-1 + Fn-2 if n > 1. 

The beginning of the sequence is thus: 

0,1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,….

a) Use the mathematical definition of the Fibonacci sequence to write a recursive function that 
computes the n-th term of the Fibonacci sequence. Add return where appropriate. The function 

only uses one variable n.

b) Write a non-recursive function that computes the n-th term of the Fibonacci sequence. Use a 

for loop. Don't use array. Notice how the values in the table change. The following lines in the 

table correspond to the iterations of the loop. 

Use long int instead of int.
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n A B C

Fn-1 Fn-2 Fn

2 0 1 1

3 1 1 2

4 1 2 3

5 2 3 5

6 3 5 8

7 5 8 13

Test data:

Fibonacci (28) = 317811 
Fibonacci (28) = 317811

4.[5points] Write two functions calculating the greatest common divisor (gcd) of two 

integers, one recursive and the other iterative.

In mathematics, the greatest common divisor (gcd) of two integers, which are not all zero, is the 

largest positive integer that divides each of the integers. For example, the gcd of 8 and 12 is 4

Euclid's algorithm, is an efficient method for computing the greatest common divisor (gcd) of two 

integers, the largest number that divides them both without a remainder.

Formally, the algorithm can be described as: 

gcd(a,b) = a, if b=0

gcd(a,b) = gcd(b, a % b) if b>0

a) Use the mathematical definition of gcd(a,b) to write a recursive function that computes 

gcd(a,b). Add return where appropriate. We do not declare any new variables in the function, we

only use a and b.

b) Write a non-recursive function that computes gcd(a,b). Use a while loop. Don't use array. 

Notice how the values in the table change. The following lines in the table correspond to the 
iterations of the loop. 

gcd(646, 360) = 2

a b c = a%b

646 360 286

360 286 74
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286 74 64

74 64 10

64 10 4

10 4 2

4 2 0

c) In the main function, declare two variables. Use the rand function to assign pseudo-random 
values to them. Print gcd(a,b).

Test data:

rgcd(646, 360) = 2 
igcd(646, 360) = 2

Next lab 10 – Quiz and pointers.

4


