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Part 3

Recursive Functions



M Recursion

Recursion Is the technigue that
allows a function to call 1tself.



M Recursion

Example 1
Write a function that calculates the factorial of a number

Int factorial (int N)

int factorial (int N){ { if (N1=0)

Int I,f; .
F=1- return N*factorial (N-1);
for (i=1:i<=N:i++) else return 1;

f=f*i; }

return f;}



M Recursion

Example 1

Write a function that calculates the factorial of a number

Int factorial (int N)

{i1f (N!=0)

return N*factorial (N-1);
else return 1;

}

N=4

41=0

return 4*(factorial (4-1));
31=0

4*(3* factorial (3-1))
4*(3*(2* factorial (2-1)))
4*(3*(2*(1* factorial (1-1)))
4*(3*(2*(1*1)))=24



Functions Recursion

Example 1

Write a function that calculates the factorial of a number

#include<stdio.h>

Int factorial (int N)

{if (N!=0)

return N* factorial (N-1);
else return 1;}

Int main(){
Int N,f;
printf("Provide the number N\n");
scanf("%d",&N);
f= factorial (N);
printf("The factorial of %d is %d",N,f);
return 0;}



M Recursion

Exemple 2 N
Write a function that calculates the sum > _ N,
=0

Int sum (int N)

int sum (int N){ { if (N1=0)

Int 1,S;

s=0: return N+sum (N-1);
for (i=1:i<=N:i++) else return O;

S=S+I, ¥

return s;}



Functions

Exemple 2

Recursion

Write a function that calculates the sum of the first 5 numbers

Int sum (int N)

{ if (N!=0)

return s+sum (N-1);
else return O;

}

N=5

51=0

return 5+(sum(5-1));

41=0

5+(4+sum (4-1))

5+ (4+ (3+sum (3-1)))

5+ (4+ (3+ (2+sum (2-1))))

5+ (4+ (3+ (2+ (1+sum (1-1)))))
5+ (4+ (3+ (2+ (1+0))))



Functions Recursion

Exercice 1
The sequence defined as follows:

un—l— 1
Up

-Create a recursive function to compute the nth term of this sequence.

Up + O
1

-Invoke this function with n=4.



