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Recursion

A function that calls itself is known as a recursive function. And, this

technique is known as recursion.

void recurse() L

{
int main()
{
recurse();

recurse(); ———

recursive
call
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Recursion (cont..)

Recursion is a method of solving problems that involves breaking a
problem down into smaller and smaller sub-problems until you get to a
small enough problem that it can be solved trivially.

Usually recursion involves a function calling itself.
While it may not seem like much on the surface, recursion allows us to

write elegant solutions to problems that may otherwise be very difficult
to program.
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Examples of Recursion

calculate the factorial of a number

using recursion.
#include <stdio.h>
int fact(int);

void main()

{

int n,f;

printf("Enter the number
whose factorial you want to calculate?
")

scanf("%d",&n);

f = fact(n); f=120;

printf("factorial = %d",f);

{

int fact(int n)

if (n==0)
{

)
elseif (n==1)

{

return O;

return 1;

return n*fact(n-1);
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Examples of Recursion (cont..)

Explanation of factorial using recursion.

return 5 * factorial(4) =120
i_. return 4 * factorial(3) = 24
|_ return 3 * factorial(2) = 6
I_- return 2 * factorial(1) = 2

L return 1 * factorial(0) = 1
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Examples of Recursion (cont..)

find sum of all digits using int main()
recursion. {
#include <stdio.h> int number,sum;
int sumDigits(int num) printf("Enter a positive
{ integer number: ");
static int sum=0; scanf("%d",&number);
1f(num>0) sum=sumDigits(number);
{ sum=6;
sum+=(num%10); printf("Sum of all digits are:
sumDigits(num/10);  %d\n",sum);
} return 0;
else }
{
return sum;
)
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Examples of Recursion (cont..)

find the Fibonacci series using

recursion. void main()
#include <stdio.h> {
int fibonacci(int 1) int 1;
{ for 1=0;1<10;1++)
if(i == 0) {
{ printf("%d \n", fibonacci(i));
return O;
b ;
ifi == 1) }
{
return 1;
)

return fibonacci(i-1) +
fibonacci(i-2);
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Ackerman function

Ackerman function is one of the simplest and earliest-discovered examples of a
total computable function that is not primitive recursive.

All primitive recursive functions are total and computable, but the Ackermann
function illustrates that not all total computable functions are primitive recursive.

It’s a function with two arguments each of which can be assigned any non-
negative integer.

n+ 1 if m=0
(m-1,1) fm>0andn=0
A{m,n) =

A -4 AT m~ (! * - - . -~
Alm-1L,A(m,n-1) ) tTm>0andn>0

AMIRAJ

COLLEGE OF ENGINEERING & TECHNOLOGY



Ackerman function (cont..)

#include <stdio.h>

int ack(int m, int n) void main()
{ {
if (m == 0) Int a;
{ a=ack(1, 2); ack(m=1,n=2)
return n+1; printf("%d", A);
} ;
else if((m > 0) && (n ==0))
{
return ack(m-1,1);
h
else if((m > 0) && (n > 0))
{
return ack(m-1, ack(m, n-1));
)
h
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