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⑱ats, then a=
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Nof:Since p
is prime,

q(p) =12)

= (55,2, ...13)

=4
- 1

that
So, Euler says-
- P - 1
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A
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Ex: (HWS #9
- 127
inRiz:Reduce S
-

We have

=ET,5,7,π}

So, 5 = RY ⑭
And, 3(12)

=12E) =

Thus, Euler says that

*T in XYz.

Note,



127 =4(31) +3 ~ y7
So, IL-
5127=54(311

+3

=> (5452
⑰T +4.5

=5

- 127-lESe So,3
=5

=5 - in Ziz.



Hef: LetmeX, ny 2.

We say
thatJenis

a mitiverootfor
En

if every elementI
in En

can be written
in the form

5 =5k
where is a positive integer.

ueee
as a generator



=Ri =25,5,7,93

a
primitive rootin2

you don'tyet
i
c
=T all of 2% from

T
↳

= T 3 the positive powers
: : ofT. So, I

j

is not
a primitive

roofof 2.

↳primitiverootof
-1
-53

5=5
5=27 =E



3" =53.3 =
7.3 =2 =T

5 =5".3 =7.5 =5

56 =9 repeats
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3
=7
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-
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aprimitive roots
because 5 =5 all the

52 =4 elements
of2,

=E 3 are a positive
54 =T power of 5



brimitive
root
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?5.= =53 =5) is
I"=I? = =5.7

=2 =

primitive
root

I=7
- 6

forever I=EEgrepents
ince

I=5
P

&
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we see I is a

primitive root.



aboutarepresents
T and 9

Grever
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i
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So, I is nota primitive root.

ummary:The primitive
roots

of2% =ET,5,7,53 me

5 and 7.



# =45,5,5,73
#

nta primitive root.
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5=3 5 is

52=a =i nota
-

5=5

I
AS primitive

repec root

:is
not
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5=5= a primitive
5 =57 repeats root
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I'= 7 is no
t
-

I=4
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Summary: 28
has no

-

primitive roots.



Theorem ·
-

.minithere are 9(p-1)
Mice roots.

*

=x =5T,2,5,43

T=D 425 =D
-ygI -

- 4*=4
=T



The primitive roots of Is
are I and 5

Note9(p-1) =9(5-1)
=9(4)
= (xi)
=155,53)
- 2

The theorem says there are
2 primitive roots



Term:There exists a

primitive rootof
2n

ifand only if
l

n =2,274,pk,or 2p
where p is

an
odd prime.

and k,are positive
integers

insider28.
3

n
=8 =
2

itreroin
Exi 27

3 3

n
=27 =3 =p where p= 3 is

an odd prime
there are primitive roots



#Consider o oda

n
=50 =2.5 =2.pl,P

=S prime

e =2

E

ide zo

n
=120

=2.60 =2230 =2.3.5

not in above list

So, it has no primitive
roots


