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We want to generalise this to analytic functions
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Notation It is standard to denote the zeros of
a complex function by f By or I
we mean the sum product over all zeros
unless specified differently
When we specialise to 91s we let
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denote the sum product over
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Lemme Partial fraction expansion for Els
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here the sum is over non trivialzerosf of91s
with each zero ofmultiplicity m occurring m times



Proof Note that 1s only has simplepoles
at the zeros ofYIS and at 1
We first observe result follows for 110
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Corollary 1Sizeof is controlledaway from zeros

Let s s it with 0 1 If thedistance from s

to the meanest zero of91s is atleast Matty
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Theorems Explicitformula for 4H
Let 2 T 2X Then
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Note This formula shows distribution ofprimes
closely related to location ofzerosofEIS

Pf Recall that from truncatedPerron formula
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We want to estimate the integral finds
by moving the line of integration and

applying residue theorem Therefore we need

to find thepoles of Yes and compute

the residues



X has no poles in the complexplane
1s has a simplepole at 0 no otherpoles

1S has a simplepole at 1 and a simple

pole at each Zero ofECS
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integration such that we avoidpoles of is I
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Can put absolute values
because if f is a zero so is 5



We integrate is along the box with
corners c its Ctits its and its

This gives is

endst.SIfeends x YioI Ift47iTeresidetate retato
resiliate

Butwe know finite 01kg7 for er C

Therefore II ads city c Is
and similarly for É

Now x is 221114fifty's lefttytite

we used 1 it cc leg 1 1 15



This implies finds Emf
0114 text

Finally there are 01by T zeross with
Te Its Te and each contributes 0 I
Heme

Emt eYt
Also Feds as byx

we used 1 exit log x

since c it is at least away from
a Zero f c It

Hence we have indeed

4 if tends to II
E to 1 4 4



If to 1


