
Outline

primality testing
· Fermatlittle's test

· mille--Rabio test
3 probabilistic

There isa polymicial determistic algorithm

for primality test.

&



large prime prime number with 1004 bits

How do we find prime number?

How do we test ifa number is prize?

Brute-force:Try all numberless than a and

check if itdivides a

Recap on termat's little theory:

If pis prime, for alla =1, 2, ..., P-1

qP- =1 nod P
S

Ferrat's little test

Gives a number is, check if his prime.

Take an element9 in [2,3,.., n-2]

n - 7

Checkifa =mod n

If at =lmode, then i can notbe prime.

If grt =I modi, then can we conclude that

i is a prime?No. Try differentvalue ofa



Do there existan integer n which is notprime

butfor allin[1, ..., n =1]
->

-

qn
- 1

= God n

Yes. There exists said an integer. Carnichael integer

The smallestsuch integer is 561.

Itis rare but there are infinite ofthem.

Hence, Fermatlittle test is notsufficientto tell

curmichael integer is nota prime
④

Rework

For formatlittle test, we skip a =1and a=- 1.

Because whena =1 and a=-1,

an-1 mode for all odd an integer (notjustprime

1=Imod for any integer n

(1)**I mode when his odd integer.n



Theere

If pis an oddprime, thefor all a =>-1,.., p-1]

(1) P=1 mod p (ferrat's little

(2) The only square rootof1
is 1 and -1.

Proof (2)

suppose xt**such that

x" =1. mod P

Thee x
=1 = 0 mod P

(x-1)(x
+1) =0mod P

① is prime. So, p)x-1 or P1x+)

This impliesX=1or X =p
- 1 =-mod p

N



Theses

Ifpis an odd prime, write p-=29
where 9 is odd, then

for 9 - [1,..p-1]

Then one of the following two condition is true.

(9) q" =1 mod p

(b) azia
=

-midi for atleastone i

8 - < 2


