
 

Recall Fermat's Little Theorem Let p be a prime and lent

a beanynumber satisfying aolmodp Then

a
P

三 1 mody

Question Is this true if we replace p with m

Answered Not necessarily

Counter example m 6 9 5

5ᵗʰ 3125三 5 mod6

丰⼯ mod6

To look at the general case we define the following
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Example

2 a k a 2 god a 2 11 911 1

3⼆井 a k a 3 godla 3 11 91 2

⽤⼆井 a 1 a 4 godla 4 11 91셈 33 2



lol⼆井 a k a lo god a10 1

91셈 3셈 7셈 93 4

Note p P I.si me

a ka p gcdla.pl 11 11셈 2 p 1

Theorem 10.1 Euler's formula If god la m 1 then

a
中川

三 I modm

RemarkWhen m p is a prime this is Fermat's Little Theorem

The proof is quitesimilar Ii the primecase

3y the definition of m we on list all the numbers

between 1 and m and coprime lo m

b I bz b m
I m

coprime to m

multiply by a

abi abz ab m



reduce to modml between 1 m

abz modm abzcmodm abgim modm

Leme If god la m 1 then the numbers

bi.bz bs bam mod m

are the same as the numbers

abi aba ab abum modmn

Proof Similar to the previous proof

roofof Euler's
Formula

By Lemma 10.2

lab lab lab m 三 b.bz bum mod m

That is

a4m b.bz bum 三 bib bum mod n

By the definition of bi b b im

ged bi m gcdlbz m gcd bum m 1



Therefore

god bi bum m 1

This uses a fant if god la a gcdlbc 1

then godlab c 1

Then we can cancel b.bz bohm on each side

a
m
三 I mod m


