Recursion

A recursive function is one that calls itself.  In C all functions can be used recursively. This idea can be used to solve a range of problems.  For example, the following code computes the sum of the first n positive integers.

int sum(int n)

{

  if (n<=1)

       return n;   /* base case */

else

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

}

This function keeps on calling itself (albeit with new arguments) until the base case is reached, then control is passed back to the calling function, which then terminates and passes control back to the calling function, which then terminates and passes control back to the calling function…

The following table illustrates this idea for the case of n = 4.

 Function call
    Value returned

   Comment

sum(4)

       4 + sum(3), ie   4 + (3+2+1)    1st call

sum(3)

       3 + sum(2), ie   3 + (2 +1)       2nd call

sum(2)

       2 + sum(1)
,ie   2+(1)              3rd call

sum(1)

       1                              

   Base case,  last call to function sum() returns 1

Each time a new version of sum is called the current version has all the information it needs to continue execution saved, only then is a new version of sum() called.

Recursive routines often follow a standard pattern.  There is a base or terminating case (or cases) that is tested on entry to the function, and there is a general case which, either directly or indirectly, makes a recursive call to the function.

The idea of recursion is commonly used to calculate mathematical functions and series.

Elegance versus efficiency

Typically recursion requires fewer variables and produces a more compact code than other methods.  However it is not an especially efficient way of programming.  Whilst the code is compact, recursion takes up memory to store details of the incomplete functions.  These details are stored on the system stack which, in addition to taking up memory, take time to move on and off the stack.  This is not efficient use of processor time and memory. 

It is easy to run out of system memory when running recursive code.  If your system has limited resources then avoid recursion. Even if you have plenty of hardware resources recursion can be problematic –try doing Fibonacci using recursion and find this out!
