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Fermat’s Little Theorem:
A^p-1 mod p=1
P must be a prime number
A must not e a multiple of p 

Multiplication mod p
     0      1      2      3      4      5      6   
0   0      0      0      0      0      0      0
1   0
2   0
3   0
4   0      4      1      5      2      6      3  --This row will have no REPEATS
5   0
6   0

Is 287^855 mod 856=1?
Probably not, 856 is not prime.

Does 403 have a multiplicative inverse mod 2070? Only if it’s relatively prime to 2070. 
2070=403*5+55
(relatively prime if they have no common divisor but 1)

To find the greatest common divisor of two numbers, divide the smaller into the larger, get a remainder and then iterate with the smaller number and the remainder.
n=q*d+r
2070=5*403+55
403=7*55+18
55=3*18+1
18=18*1+0

The greatest common divisor is the last non zero remainder.
The numbers are relatively prime.
This means there is some number x, 0<=x<=2069 such that 403*x mod 2070=1

So -114 is the inverse which is the same at 1957.
=22*2070-113*403
=22(2070-5*403)-3*403
=22*55-3*403
=55-3(403-7*55)
1=55-3*18

Find the inverse of 17 mod 55
Euclidean algorithm
n=q*d+r
55=3*17+4
17=4*4+1
4=4*1+0
Gcd=1


=3*17-4*55
=17-4(55-3*17)
1=17-4*4
Inverse of 17 is 13

So what about cryptography?
Suppose M is a message and e is an encryption key. We might encrypt by multiplying M by e reducing mod n for some n.
Encrypted message is m*e%n
How would we decrypt it?
Use d=e’s inverse.
To decrypt take:
(m*e)*d=M*(e*d)=M*1=M
