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Thm4 Let p be
a pine and a an integer

not divisible by p i e Cap l

Then a Za 3A pa is a complete resale

system mod p

Pref The numbers in a Za 3A pa are puirise

incongruent mod pi

Xa Iya modp

x Ig
mod p by Thm 1.45

but the coefficients range
from 1 to p so no to

Ishrat coefficients are congruentmod p



y Cmodp x gand I a xyep

By Thm 3.17 this is a complete vesicle system

Ex i p 7 a 2

I 2,2 2,3 2 7.2

z y E

0010CCRS 0,1 I 3,150

Thm4 i Lef p prime a not divisible byp

Then
a Za 3A Lp 1 a I 2.3 Cp D Cmod p



Proof we just saw that

a Za 3a Cp Da IPAD

D
and

0 I 2,3 p I

are both complete reside systems

We know pa 0 nod p
Also each number in a 2,3A Cp 1 a i congunt

to exactly one number in 1,2 3 p 13

So
a Za 3A Cp 1 a 1 2.3 Cp 1 mod p

Ex a 2 p i2,3Y s63

2 4 6.8 lo 12 2.4 G f 3 5 mod 7

I l 2 3.45 6 mod 7

looking at this more closely

241213 4 561 12 3 451.16 Grodd



2 1.21314 461 1.231.466 Cmo

Thin 1.45 can cancel a number from both
sides if it is relatively pine to 7

26 I Cmod 7

We already saw 23 1 Cmod 2

26 1235 12 1 Cured 7

Thin 4.16 Fermat's Little Theorem

If p is pine
and pKa ie a Untruly pie top

then at 1 mod p

Proof By 4.14

a Za Za Cp 1 a 12.3 Cp 1 Cnadp

ar'll 231 t.dz Cp DCmodp

By Thin 1.45 we can cancel 1 2,3 p I

because they are relabely pie to p

AP 1 1 mod p g





Fermat's LTversion 2

Thin If p is prime
and a is any integer

then AP a Cmod p

Proofs
Fermat

Caset pta AP L Cmod
p version 1

Multiply both sides by a

AP a modp

Casey p la
a o Cmodp
APEOR D Cmod p

so a AP mod p

31

Eg 512372 512 mod 13 1 mod13
A
FLT

372 31 12 1311512

I 1 mod 13

Ex 34443233 3444
6
3yyy mod 17

3233 20216 1



I 1202 3444 mod 17an
FLT

1743444

3499 202.17 10
I 3444 d 17

10 mod 17

Cor 4l8Th If p prine pka then

a divides p l

Smallest k 0
suchthat a Il Cmedp

Rood By FLT a L Cmodp

By Thm 4.10 odpCa derides p l

EI ord 2 3 divides 7 1 6

and 1 L divides 6

only 3 L dudes 6

o d 4 6 dudes 6

C dudes


