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f : N \ {0} → C !�"$#&%('*)�+,#-'/.$0,'*+,1(2435#-'76�8-)-9�+,1(.:)

(m, n) = 1 ⇒ f(mn) = f(m)f(n) f ;<8&%=+,1(>-%=1=9?"�+@1BADC ⇒ f(1) = 1 E
(f∗g)(n) :=

∑

d/n f(d)g(n
d ) 6�"$%B+@8-)-F f∗g G5H�I�J$H�KML
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F (n) :=
∑

d/n f(d) = f∗1 F Q 8-;R;R'/)&ST8&)-9�+@1=.:)VU/L f
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����lm���?jD� � F = f∗1 ⇔ f = F∗µ

F (n) =
∑

d/n f(d) ⇔ f(n) =
∑

d/n F (d)µ(n
d )n �
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ε(n) :=

{

1 n = 1
0 2,.:)&24+ q br1=)-#-'*1=+ts
1(n) := 1 q bc1()&2vut6�8-)&9�+,1(.$)
s

Id(n) := n wx]-'/)�+@1B+5y�+
µ(n) :=

{ 1 n = 1
0 p2/n
(−1)ν n = p1p2 · · · pν

z\{ [-1(8&2vut6�8-)&9�+,1(.$) C�1=)�A:'*0,2_!/8 1 E
σk(n) :=

∑

d/n dk | '/1=%('*0,>�.$+@'*)-!/248-;R;R'/)
σ0 = τ, σ1 = σ | '/1=%='/0,!/"$#-%�} | '*1(%='/042,8-;R;R'

ϕ(n) = n
∏

p/n(1 − 1

p ) bc8-%='/0tut6�8-)-9�+@1=.:)
W 1='<bc8-%='/0tut6�8-)-9�+@1=.:) ϕ 1=24+_;Y8-%=+,1(>&%(1=9�"?+@1BA~8-)-] ϕ∗1 = Id d��� I��$L ���*� Z∗

m ⊗ Z∗

n
∼= Z∗

mn (m, n) = 1� L � G5�\��1��v'*9�+@1=.:) (r1, r2) ↔ r1n + r2m L
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C�;R1B+ mi >�":"?04��'/1=2,'�0,'/%("?+,1=A~>-041(;~} m =
∏

mi E
1=24+_;R. ]&8-%(. m '/1=)-]-'*8&+@1=Fa% { 24[�"$0*d

CTwx24+ ( m
mi

)yi ≡ 1 ( mod mi)

24.�1=24+ x =
∑

ai(
m
mi

)yi '*1()-'Y� { 2,8&)-F-dME
(m, n) = 1 ⇒ d/mn ⇔ d = d1d2 ;R1=+ d1/m 8-)-] d2/n �t /O ¡ �5¢ N�O�J�£¤�� ��� ���*� f, g ;Y8-%B+@1=>-%(1=9�"?+@1BA ⇒ f∗g ;Y8-%B+@1=>-%(1=9�"?+@1BA
f∗g(mn) =

∑

d/mn f(d)g(mn
d

) =
∑

d1/m,d2/n f(d1)f(d2)g( m
d1

)g( n
d2

)

=
(

∑

d1/m f(d)g( m
d1

)
) (

∑

d2/n f(d)g( n
d2

)
)

= f∗g(m)f∗g(n)
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