Suppose we wished to compute:  2133 % 11   [Recall that “%” means “mod.”]
Can you reduce 21 % 11 (yes) and/or 33 % 11 (no) before computing?  
We can always reduce the base before computing, but in order to reduce the exponent, we need a little bit more understanding of how things work here.  So let’s create a table and see if we can find a pattern in the powers of 21 (or 10, after reducing) mod 11.

21 % 11 = 10 , so 2133 % 11 = 1033 % 11

	N
	10n  % 11
	10n

	1
	10
	10

	2
	1
	100

	3
	10
	1,000

	4
	1
	10,000

	33
	10
	


We conclude that the answer is 10, based on how the pattern repeats.

A new problem:  What is 794294 % 13?

First, we reduce the base.  794 % 13 = 7, so we can compute 7294 % 13  instead of 794294 % 13, and the answer will be the same.
With the following table, in class, we used excel to figure out the values of the mod. 

	n
	7n % 13 ( on paper)

	1
	7

	2
	10

	3
	5

	4
	9

	5
	11

	6
	12

	7
	6

	8
	3

	9
	8

	10
	4

	11
	2

	12
	1

	13
	7

	14
	10


We look for the pattern of repeats in powers of 7, mod 13?  

The pattern repeats every 12 steps.  So to find where in that repeating cycle 294 will lie, we find the value of 294 % 12, which is 6.  Thus , 7294 % 13 = 76 % 13, which is  11, as we can see from our table.

Fernat’s little theorem:  

If p is prime and a is not a multiple of p then ap-1   %  p = 1

Powers of x % y repeats in p (period)

	x
	y
	p

	7
	13
	12

	7
	50
	4

	7
	5
	4

	1
	5
	1

	3
	17
	16

	2
	17
	8

	2
	36
	6

	3
	36
	2

	7
	36
	6

	7
	19
	3

	20
	19
	1

	3
	19
	18

	2
	19
	18


