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Ref: LetneXwith n, 2.

Define the Artifunction
for the Euler totient

function)

by the formula

q(n)
=12) -it
-

Ex
R=[0,T]

q(2) =1x2/*15T3) =1
q(3) =(25) =19T,23) =2

9(4)
=

124e



0 gcd(2,4) =2

· : EYM=
q(10) =12!18/55,5,5,531 =4

-
Term:

① Ifp is prime, then 9(p)=p-1

② If p is prime
and k is a

positive integer,
then

q(p4) =pr- p
R- 1

③ Ifa and b are integers

with asb>, 2
and yad(a,b) = 1

then q(ab) =G(a)4(b)



④If n
=p4p,*...pan is the

prime factorization
of n, then

q(n) =n(1 - ci)(1 - i)...(1 - 7)

Iwon'tprove this theorem.

-meansare

Ellet'scalculate 12sol

We have

360
=36.10

=62.5 =23.2.5

360 =2.325'
So,

q(360)
=360(1 - E)(1 - 5)(1 - 5)



= 2i3:5(2)(5)()

1 - 5
=23.2.4

I=I =96

So,y(360) =12,5001
=96.

---

Nation: LetneX, n,
2.

Let a2.

Suppose E*
=S, an,..., sin

Define



a.R =San,a2) ···an
--
-
-

EX; Letn
=10

-

Then, xY
=55,5,7,53

Let a =5.

Then,

9.4% =9505,505,5.7,5093
=55,57,53,513
=[9,7,5, T3
=55,5,7,93



=2
--
-
-

Theorem: Let ne 2with
-

n>, 2. Letat
In

Then, a.R*
=2*

prof:
We will show

&na. En*

and & a.R* =In.
&a

⑧a.
[iLetXEI



Since a2 we know

a"exists and aEIn.

Since ,E
and En

is closed under multiplication

by a previous
theorem

We know "x =In.

Thus, X =ax) a.2
men

in 2

So, I2 =a.2?-

② (a.!=
=E.



Then, J = a.Ewhere It In

Since a, It* and

Enis closed under
know

multiplication we

y =a.zE2i.

Thus, a.2* = In.
live

So, by 0 and2 "
a.=2.

⑯



/

theorem: Let
n =2.

e
A

S

Ij
=x=n =360

Recall 913601
=12,550) =96

Notegcd(7,360)
=1



So, FE Esso

Hesays: I
=T

Or 7
"
=1 (mod360)

-meane

Ex: n =10

2 =ET,5,7,53
q(10)

=12) =4

ersazigh Junehere



-Esin(mod(0)7"= I (mod(0)

9=1 (mud(0)

-
-

-

#of Euler's theorem:
Let=da,a2, ..., am

Letat
We wanttoshow that**T.



Recall thata2=22.

Thus,

lac)(aaz)...(axni) =xi
e all the
all the elements of elements
a.2multiplied of
together multiplied

together

Factoring we get

Y [,a... agniT
=a,an ...an

Since each =E Inwe know

--I

anexists
(or each i.

multiply both sides by ana...gi



to get

-
--

" [manaama... an
=...in

I

Cancelling gives

- eu
=TA

#


