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Tuesday, October 29 &efinitions An outhmatic function +,
-

Definition: An of meticfunction not identically O
,
is multiplicative
&

if f(mm) =f(m)f(u) whenever (mp) -1-
is a function f : IN -1.
& Equivalently

,
of is multiplicative of

Recolla property of the Euler phi- und only of f(u) = TTf(pr)·
function : if (m,n) = 1 the

Amn).-
pr11n

4m)Pl
.

From this we deduced We say f
islymultiplicating

↑(p) =(4) --Pa i Amb) = f(m)f(r) for oh mine IN -
->pr Example: Let this denote the number

& of (positive) divisors of n. Thes
thi

&Notation
We

soypdivd is multiplicative :

Ef n= phpir , then an divisors
put In.
In this notation,(n)

= T4(p) on or -p wher each OSV;;

pollo Lance ThisCr+D = It +pJ · 56,b) :pilln plln

- . [Sidenote Proof2 HW problem 216) :Slivso
when (mm) =-



1
-

Examples Let g(X)o [[X] , one let mexamples :

OC) be the number of solutions to
·For sele

,
defim e(n) = n*

gLX) =O (moin) . We've seen that the e, is totally multiplicative -

the Chinese remainder theorem implies Special coses :

is multiplicative- -(n) = e
,
(n) + no s1 .

: #) f is multiplicative, then - idln) = e(n) = n' + n .

- (a+ -1) the ioto function
fis determined by its values on

((n) =(), if n=1
prime powers- Conversely

,

we can D if no2.

set fept to be onything we wort for Example:

each pi dy then
extend f to o · f(n)-cijh is not multiplicative.

multiplicative function fluts [Tf(p). - f()= 1 = )

pillu
- - = ty=f(5) but

Foots If is multiplicative , f(3)+(5)= L-BLD
*
= + 1 .

then f() = 1 : choose new with this -0;

the f(n) =f(ln) = f(D)f(u)
- 1 +f() . · f(n) -ED" is multiplicative C.l

.

↑ Funded fln=Tf(p with florsSPe
Since (1

,
n)=1. pin


