
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Generators mad p

Fermat's little thou says if a o medp
then at El mad p
thecall from week 5 discussion

Defi The order of a mud p ord.pk
is the smallest positive K S t ake f andp

Propi If a L mud p ther

ordpcal In

Rephrased we have

AP l med p
andp KI E p l

Oi can we ever get equality
Ae Yes



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Def if ordpca p 1 then a

ie called a
gw p

or primitive root mal pl

THI there are pep 17 generator
mo d p fur p odd prime

1 Suppose ordpca am

Then ordplak FT fo
ay

k 71

Ithaca I lay Einoe



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I
so ordplak I KICK ml

Suppose ordplak t Then

aK t akt I mod p
MIKE So Kt me

do some 9 22
c t qc.MIL

Since Em Yan L

mck.my It t m_
Kim El

Grey ordpcakt ordp.ca
K ordpla I



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

lemma 2
anfield n

Proof

I

have Hdl field
old'm

d n4
d

defeat
By def yea lek EF Kia I

note for
any MEN that

mm d es FF 1

So this says yeah Emea
n mini d



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c 3
i e y CF integers I th gallonn7 d

Each 1M Satisfies mm D he
fore l e d E n So falls into one of

the seh listed alone Sunning up the
Sizes of each set ther sup

h 4 El as denied

1 If there is an element

of ander d mad p there are exactly

Hd elements of order d

Ioof An element a of oded



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

of
is a root of X

d
f mad p

This has d roots and the

powers 1 a a ad 1 are d darknet

roots because a hers ads p so

these are all the rods

By lemma 1 the paws
with order

d are those with exponent oelahely

prime G d of which there are

41dLra

Eon i There are glop c generators

mod p

Proof Any element on his order



y
d fr some dlp Let NdlpI

elements of order d
we have

diffNP Ed Hd p l

NpCp h to

Nplp n ftp.i by
tenner 3 ae

what about mod in

Turns out there is a generator



mad n a n 2,4 p 2p
fer p odd prime

Sketch
a lift generator malpak
generator mod pk far K z

b


