
Proposition: C a factorization) for a

pr ime numbe r P E I N ,

i f K E I N ,
t h e n

Q(pk)=p"-p"!µ
Consequently, i f n E I N

a n d n h a s prime decomposition

"m
fo rn:p," pa"?...- Pm

dist inct primes p , , Pa ,
- →

, Pan

a n d k i , k a , i . . , k m
C- I N ,

t h e n

a n ) =
@Ip,")qp2"):..-4pm")



c a n ) =
(p,"'-p,"")(pie.-pie.-' )....-(pietism)

proof:
-

Counting Pr inc ip le : sometimes,

i t i s eas ie r t o c o u n t w h a t you'd

l ine t o e x c l u d e , r a t he r t h an

inc lude .

For a prime p a n d K E N ,

t h e n t h e natural numbe r s

l ess t h a n o r equal t o p" that

a r e n o t re l a t i ve l y prime t o p"

a r e characterized by the ex i s t e n c e

o f a factor o f p .



T h e s e n u m b e r s a r e

pip.IO, p-02,
p-30, p-40,....,

p-PO.

W e get p"" s u c h numbe r s .

S o

x p " ) =p" -p"" =p"-' (p- l ) ,

N o w w e s imply apply t h e previous

proposition'. I f

U m

n
=p,"'-pi"....- pm

,

then i f m = 2 , b y t h e

proposition, w e h a v e



god (p,"',
Pak')

= I
,
s o

c l i n k
alpinpa")=6(p,"')e(p,").

Now a s s u m e t h e r e s u l t ho lds t r u e

f o r m - 1 d i s t i n c t primes (inductive

step) . T h e n s i n c e

"a) =L,gulp,"', pi? pi?...-pm

t h e proposition gives u s

ten)
Cl ( a ) = @(p,"'-pimps"....' pm

=
CLIP,"') - U (p,"pj3..-- pm"")

(induction) = @ (p,"') @( p i n ) : . . '@ (pin)



s o

p l a y =
clip,"') eliza)....-celpien)

=
(p,"'-p,"'-' ). (pi-p:").....

(pi-pi"")

A



theorem: (Euler) l e t m e I N . I f

M E 12 , god (mm ) =L , t h e n

c a n
I / m o d n

.

m


