
Math 4460[4 17/25



Topic5 continued d.

A

pet : Let neX with 13, 2.

Define the Eterphi

Function to be

q(n) = (2)

-note
y(2) = 12) = 1973) = 1

↑
2 z

= [,T]⑧gcd(0 ,
2) = 2 + 1

gcd(1 , 2) = 1



413) = 125/ET
gcd(0,

3) = # ICgcd(( , 3) = i
gcd(2 ,

3) =

a (4) =)[ =/T,
53) = 2

Zu = E,
T

,
2

,
5]

gcd(0,
4) = 4 = 1O(1, 4) =2

gcd (2 ,
41 =

(3,
41 = 1

q (10) = 12T01 = 1T,
5

,
7

,
5 31 = 4

↑



heremis prime ,
then g(pl = p-1 .

② If p is prime ,
then

g(pk) = pk- pr
-

③ If a and b are positive

integers and gcd(a,
b) = 1,

then q(ab) = p(a)p(b)

C is amtiplicative function]

① If n = paper ... par is the

Prime factorization of n
,
then

p(n) = n(l- )()- ) ... (l - T)

roof: We won't prove . A



# Let's calculate /Zasol

Here n = 360 .

Then
,

n = 36 . 10 = 6 . 6 . 5 . 2

= 23. 32.5

Hence,
⑪

9(360) = 360)1 - z)(1 - 5)(1 - 55)

= 360(z)()()
-,2. 4

= 96

tips)

~250 = 9(360) = 96



Nation: Let nEZ
,
n 2.

LetE In

Suppose En = Essen
Define

-
na

a = F

Then ,

. = F.To
=EF.T,

E .5
,
E . E

, Fog]
= E,

[1
,

59
, 53]



= SE, T
,
5

,5]

-Eis, E
, 53 = 2

Theorem: Let nez
,
n 2.

Let EZ .

Then
,

a . I* = I *

eproof:
We will prove

that

a:* I* and****

① Let's show*.***

Pick some * E **



Since - Im we know a"exists

and a-In*

Since EZn and * e **

we know from a previous

theorem a"XZn

Ergo ,

X =.
Thus

,
In : In

② Let's show.***

Let Jea · En

Then, j= : E where ZeEn



Since
,
EEI* by a

previous theorem a . EER

So
,
je*

Thus, . 2* - In

By D and ② we
have

n . 2* =I
Y

=·=

-

Euler 's Theorem
-

Let ne2 with nY 2.[X
-

Let at 2 M

- q(r)
=

- -

2
X

Then, A 1 in n



Equivalently :

WIf ged(a, n) = 1
,

then aPl(modn)

HET-Evler says :

=
96

= T Jzl(modssolSu ,



#roofof Euler's theorem :

Let Z = E,zs ... agen]

Let EZ*

We know In=.2.

Then

--Len
~

product of
product of

elements of
elements

. Z
of En

So ,

n-.
an
=-gen



Since each an &* we know

each as exists .

Thus ,

-- I

-
↓

·inte
=>Langenita...)

So,

1 =
9! T

This,

54() = T
-


