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Today,January 16 (2) X(n) #0 i one only of

· I sent outon email this (n,q) =15
1 x is totallymultiplicatives.weekend - email me if you

didn'treceive it. 55's easy to see
that such

X one in 1 correspondence
· Reminder:i is multiplicative -
< with elements &(AD) -if f(mn) =f(m)f(n) whenever

These are $) Dirichldchorocos
(m,n) =1 Gina, and we have the

Bymultiplicative if arthogonality relations:

f(mn) >f(m) fln) stsysc · for any Dirichia
chorocter Xmok,

Definitions ADirichiachoroper 2x(n) =9P(q),iX
=Xo;

-

Grid 9) is · function X:*1 1n=9
01 X*X.

satisfying: · for my no I,

↓) X is periodic with period 9; 2 x(n) =5Plb),
i) ns(mnb,

x(mic) 0, if n(more)
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All Dirichlet characters modulo 1,33,75,12:.

9
=12:

- 1

· 92:Nolodd) =1, Xoleva)
=2⑮23iys1239% e

·9=1:X0 = 1
M

I
i i

(7)

· 9-3:ne ↳2 3 Xo (mog 1 . . I 1) 17 1/

Xp(n) 1001018

i
-7 088- 18

X2(ox((041010 +0 10 -18

axinopocionie Xc(n) 108

!
0 -101 88

i
8- 10

- 1 X,(mB)1 - 18 140 1 70170
-

9 - 5:

I
Xj(m)105 870 +1805/

⑧

I ↑ I 10 ↳ pelnitive character
Xz(n) i
- j - 1 j Noke:X(x) =X(1) =x(+) X(n)

Xy(n) I
- 1 - 1 1 0 So:X is on old function of4(x)=

15(h) ( ii - 10 X is on even function f
x() =1.
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Note:if we fix a nth land: ADivichit characteX Cria)

is primitive if these existsI *) x(n) =[ X(x) X(n)
d19,029 such thatXlm)-X(n)

X(mora) X (mod qA
wherever man (mord) and (mns)

.

=[ X(n) =Stk,4
En s(movZ)
·there · Ramak if ala and

x(or)
n
=a (mor 9), X, is a Dirichlat

chorocker (mond),
-[019, it0, i7n* Gog then X(ul=x(n)ifMcd,e

-looks more like "arthogonality"":
-EDirchicharacters (wod)3 is a Divichiacharacter (nor 9).

B 0 bosis f We soy X lad of dies

SSLL<8: #n=0 when (n,qK1, x Juig. **ckg, this means

f(n+q)"f(x)3. X (mooa) is imprimitive.

-inded, X (d -X, (ord)
· Xo(mr9]



1
One can show (see the discussion. Then X is totally multiplicative,
in NV, Section 9.1) that every

hence isa Dirichlet character.

X Gora) is induced by exactly Bot: If (m,5/a (nq>1

one primitive chaocr X*(medq*)
the X(un) =0 =X(m)X(n) -

for some divisor atof a
So suppose (mn, 9) =1.
· Choose K =9(1 -n) (mom]

(possible that*-9, o X is
and sat l =n+ kg. The

already politire), 1 =1+a(n)9 =u+-x +1 (monk

=>p(a) =15p(d) and a (,m) =1.

- is the competer of X**1 The x(mul>X(me) beriodicaly
whenHis (V):LetX: I

= G =>X (m)X(l) by multy-
haveperiod a

andsuppose -X(m) X(n) by perodicity.
is multiplicative and supported⑭3yS6.on a with (n9); 1.

X (nnd4], 0
- 100 10 + 10


