Recursive Power!

One of the fundamental operations used in cryptography is the following simple numerical computation:

Ab MOD  C

This looks like a very simple straight forward operation, just multiply A by itself b times and do a MOD C on the product. Thus  152 MOD 7 = 225 MOD 7 = 1. In real life applications the numbers A, b and C are very large. So it will take a very long time for our computer to calculate 21211156675753543573388383 MOD 753754375.

Recursion provides a very fast way to implement this important operation. All we have to note is that:

Ab MOD  C = (Ab/2 MOD  C)2 MOD C   (if b is even)

Ab MOD  C = ( (Ab/2 MOD  C)2 MOD C )*A MOD C  (if b is odd)

Here is an example to show you how you can actually calculate “big powers” by HAND!

Let’s try  (7 462  MOD 100)  (That is find the last two digits of  7 462).

1. 7 462 MOD 100 = (7 231 MOD 100)* (7 231 MOD 100) MOD 100

2. 7 231 MOD 100 = (7 115 MOD 100)* (7 115 MOD 100) *7 MOD 100

3. 7 115 MOD 100 = (7 57 MOD 100)* (7 57 MOD 100) *7 MOD 100

4. 7 57 MOD 100 = (728 MOD 100)* (7 28 MOD 100) *7 MOD 100

5. 7 28 MOD 100 = (7 14 MOD 100)* (7 14 MOD 100)  MOD 100

6. 7 14 MOD 100 = (7 7 MOD 100)* (7 7MOD 100)  MOD 100

7. 7 7 MOD 100 = (7 3 MOD 100)* (7 3 MOD 100)*7  MOD 100

8. 7 3 MOD 100 = (7  MOD 100)* (7 MOD 100) *7  MOD 100 = 43

We can now substitute backwards and easily find the answer!!!

For instance: substituting in line number 7 we get:

7 7 MOD 100 = (7 3 MOD 100)* (7 3 MOD 100)*7  MOD 100 = 

(43*43 MOD 100)*7 MOD 100  = 49*7 MOD 100 = 43

Write a program that will prompt the user to enter long integers for A,b and C, calculate Ab MOD C and display the result.

