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the ordinate ofo ze of Bish . By theMspet
Theore 14 . 1 : Assume Too is not

orgument principle ,

ocp21 , OUTb =
with holfway values ef NG-2ndsa

· SLT)= org3(+ iT)
jump discontinuities

From the functional equation, 3(s)=511-s),
Theorem14. 1 : For30 , Wesee

NET) =Forgit)-d=D
23

% : "to 2to 3.·-> logB lover the right pote

[4 By Schwarz reflection ,
Ez:

- it to 2- it

NH = zi (logEltitt-lEl-
it)

C :- it to 2
it (lgtit-

-ImlogBltito
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NLT)=org BltiT] · Somple 3C+ it) of many ordinatest

=>orgltitit o look for sign changes. Ech signs

+ org Sltit)
+ing[(I) Eloga) change guarantes o zer &(s).

· In this way, for example, we can
from the definition 31: EStsD31) [L] locke 29 200s Af 3C) up to height 100.

X2
(2) Count the zeros

Thes

NETSCT)+St-En · Come the function SLT)
= #agStic -

· Deivexpiatio of Corollars 14.2:

or In-le+Sc)
Exercise !

"Algorithm" for verifying Riemom hypothesis · Colculate NLT) using this inequality
up to height (note : NE is on integer!)-

(i) Find some ze05. · Inthis way we can colculate
· Code the function 3(+ it) . N400) = 29 .

-

Not reflectR We just verifiedpt up
to height 100.

-

Loud ill 29 zeos are simple)
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Nytopic: primes in orithmetic L 8- Gall characters X :Ge*3
.

progressions (primes P= (mody) Then Eis o group under pointwise
- note (aq)s1 is necessary multiplication.

↓Problem : [is doesn't have on
- nOIN

nealmoral Euler product

· TT(1-ps)' doesn't have meromorphic
P continuation/functional

psolmoiq equation

↳richtsidedosomlywor
dera

Definitions. A character X ofO group
G

-

is a group homomorphism X
: G-D

Example: 2 - LHI
-

· X(0)
,
XLibi

,
X(2)=1

,
X(3)- i .

· X(ol+X =X(=X (3) = 1
.

g

Note: Xo -the trivia character - exists

for my
G.
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& - Gall characters X :Ge*3 Just check (ou (*) by hard.

We'll prove the following for all finite S2 # G = G &E2 , the the three
·belion groups G

:

statement would follow from:
· 65 G true because

· if X, , X208 the (X,X)
· For any fixed

XC E ;

L [X( =S · if X & G then define X
,(g)=X (S, eD

o X(2) = X((e, 92]). The XE,
· For

any fixed goG ,

o X = (X
,X2) = X2-

(d) &X = 56, if goe, 3 Every finite obelian group is
Xe O # ger the direct product ofseveral) cyclicgroups:

Sep1 : G is cyclic, Gout-
· primary Lar elementary) decomposition :

Since IEG has order n
, XL) must be

On with roofof unity ; the X() = XLD
* is 25 Fat---Tapt Where each

determined. So the n characters or E is a prime power-

· invortant factor decomposition:
G

Xj(k) = -Zijk/n (0zjan) Faky---XX/de* When did / - Ide-
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Most important to us is the ease Expl : The first row is a Dirichlet

2Garorcome N character (mods) ; the second now

Give Xy0CE/ED" ,
there iso closely is a Dirichlet chrocter

(6).

rested functio XX : T - & defined by
.54 :52401234567890412
--

X(n) = [YC,a,
0 1 i - 1 - 10 1 : - i + 10 1 i =1 - 101i

*000-101000-101000-10

These X one called Diningcharacters Example: For every ge1, there is o

nincipal trivial character
modulo 9

ercise: Equivalently, o Dirichlet character
Nol =Sol,

Curodg) is o completely multiplicative function This is the identify element in the
X:+1 with perior a , whose support is groupof Dichlet characters-

exactly quek: (n,-13 , Example:If his prime, the legendre

The
group

of Dirichlet characters (wor ?) symbol X((o) is a Dirichtel
is isomorphic tr (Mar , so has pl elemts, choater-
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Females' Orthogonality relations ( or (*)
· Euler's there <P= 1 Luoig) when (Corollory 4 .5)

Le
,9)= 1 implies that all mone values · If X Luig is a Dirichlet

of Divicitat characters God g) must character
,
the

be $19th roots of unity : if Logist,the =E
X(a]
4(a)

= X(x+4) = X(D = 1
↑ ↑ Gary groupcompletely periodic · If not is fixed, the

multiplicative homomorphism
· Note that X(qD -XLD = = 1 EX() =54) ,

i netmorg,

Since (1 = 1
.

X (nor a) 0, In (mo.


