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ABSTRACT:

Here we will see a new formula for Riemann zeta function {(s) which have trivial-zeros= -2,-4,-6,-8,-10,-12, ...
in Euler formula trivial-zero of zeta function depend on Bernoulli number but in this paper we can see that
trivial-zero of zeta function doesn’t depend on Bernoulli number.
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Euler —Riemann zeta function defined as

Us) =22, nS=1"+2"+3"+4"+., where s is any complex number
Euler (1707-1783) find this sum in form of prime product formula

Us) =22, nS=1"+2"+3"+4"+..= Hp [1/(1 —p9)] ; p= prime
Bernhard Riemann (1826-1866) gave following functional equation for zeta function

For: Re(s)<1

Us) = 2° 7 Sin(rs/2)M(1-s)Z(1-s)

Euler formula in form of Bernoulli number
2n) =[(-1)™*(2n)*" B,al/[ 2(2n)1] for n=0,1,2,3,...
{(n) = [B{_,,)/[n-1] for n=0,-1,-2,-3,...

Here zeta function can be written as
©=% ne=) @0+ YL, @k-D

(s)1-29=3, , @k-1)°
Now using Gama function

I'(s) = foooe‘tts‘1 dt

Put

t=(2k-1)x Limitt>0 = Limit x>0
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Limitt->ee = Limit x>e°

[oe]

F(s)2k—1)° = f o~ (@k-Dxy5-1 g,

0
Taking summation over k both sides

Yo, T() k-1 = Zm

(o)
f e—Qk—Dxxs—ldx
k=1 0

We get
((s)(l-Z'S)F(s)=f [é‘,x_le_x]xs‘1 dx
0

Us)(1-2°) T'(s)=1/2 fom[cosechx]xs‘1 dx

Expanding cosechx in form of Bernoulli number we get

[oe]

U121 ()=1/2 [ 12,7, [201 = 227 By =]/ 2ml]x"~" dx

n=0
U)1-2°) T ()= [, [Ty [~ (227 = 1By, | x27]/20t] x5 dix

Using Ramanujan (1887-1920) integral formula
(Ramanujan- master theorem)

If a complex —valued function f(x) has an expansion of the form
() =X, lok) (=0k/k!
Then

Jo Tl dx = T (s)p(—s)

Corollary:[2]-Ramanujan-note book

J- [p(0) — o@? | oWt &clx5~tdx=T(s)p(—s)cos (?)
0

2! 4!
Here | am going to use mod value

U129 T(s)= [0 [~ [(2271 = DBy | x2"]/201] 572 dx

@(2n) = [(2%"71 = 1)B,,|
Hence

p(n) =|@2" " = 1)B,|
Applying above result we get

Us)(1-2°) T(s)=T(s — Dep(1 — s)cos(F=)

m[s—1]

Us)(1-2°) T (s)=T(s — D|(27° = 1)B, _scos(

)

Ys)(1-2°) T(s)=T(s = D|(27° = DB, _[sin(3)
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I(s)/T(s = D=[(s-1) I()]/[(s = DI (s = D]=s — 1
Hence

Us)(1-27)(s — 1) = |(27F = DBy lsin(3)
Us)(1-27)(s — 1) = |(27F = 1]IBys[sin(5)

For negative integral value of s

|7 -1D]=27-1
Hence

Us) = [|By—slsin (Z)1/[1— 5]
This is Riemann zeta function for negative integral value of s.

For example;
Put s=-1in above formula

We get
U-1) = [|B, sin (5°)1/[2] ;B =1/6

U-1)=-1/12

Calculating other values of zeta-function
{-2)=0

{(-3)=1/120
{-4)=0
&c.
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