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Abstract

I am using eta function because it extends the zeta function from Re(s) > 1 to the larger domain Re(s) > 0.
I am going to use eta function spiral and its behavior of convergent points on the complex plane to get two
functions f(x) and g(x). Then I am going to show when those two functions are eqaul to zero the spiral is
converging to zero as well. I will then show that non trival zeros appears only when h(x) eqaul to zero.
And also when function q(x) is eqauls to zeta(2a) then eta(a+ix) is a non trival zero. Then | am going to do
convergence tests on the critical strip to show that there are no zeros on the strip other then the criticl line.
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Picturing The Zeta Function

For me when | am looking at the zeta function I see “spirals” all around the grid.
{(a+ib) = [\71 cos(6,) +\72- cos(6,) +\73- cos(6,) + } +1 {\71 sin( &,) +\72- sin( 6,) +\73- sin( 6,) + }

The simplest way is to first look at the behavior of convergent points on the complex plane ' (a+ib) when a>1
The spiral swirls around inwards to an unique point which the series converges

S(L.1+1.8i)= Llil -cos(-1.8In1) + % -c0s(-1.8In 2) + % -c0s(-1.8In 3) + }

+1i- Llil -sin(-1.8In1) + il -sin(-1.8In 2) + il -sin(-1.8In 3) + } =0.6322...—0.4228...i
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when a >1 The spiral swirls around inwards to an unique point which 2 " 4 06846778 TIATT .
the series converges but the Same goes for the other way around! el

When | am looking at the Complex plane ¢'(a+ib) where a<1 the

series diverges the spiral swirls around outwards but if you look closely
you will notice that the spiral has a “center point” or an “origin” and
that “origin” is the “Assigned Values” or “Analytic Continuation”
everyone is talking about.
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£(0.9+1.8i) = Loig -cos(-1.8In1) + % -c0s(-1.8In 2) + ?f’ig -c0s(-1.8In 3) + }

+1- Loig -sin(-1.8In1) + % -sin(-1.8In 2) + SOLQ -sin(-1.8In 3) + } =0.5555...-0.4189...i

when [ first started to read about the zeta function I didn’t know what are those “Assigned Values” or “Analytic
Continuation” and how and why people are trying to give a value for divergent series And why that specific value
and not something else? | wanted an explanation other then its analytic continuation

Those “origin points” did the trick!

the simplest origin point to understend is7(-1) =1-2+3-4+5-6+...
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the value 1/4 is not the summation of 7(-1) it’s the analytic continuation value for the summation

it's simply represents the intersection points of the two lines
or as i like to describe it as the origin point of the spiral on the complex plane

I also submitted to Vixra on Dirichlet Eta Function Negative Integer Formula
https://vixra.org/pdf/2005.0048v3.pdf

If you are assigning a value for a series that decreases to a specific value (case #1)
Then you can assigning a value for a series that increases from a specific value (case #2) «— origin point

Other then those two cases there is one more


https://vixra.org/pdf/2005.0048v3.pdf

This is when the spiral at some point start to spin around a specific value with a “fixed radius” creating a circle
those cases appears at the zeta function ¢ (a +ib) when a =1 and the radius will be 1/b

meaning that this is a divergent series with a “fixed radius” and the center of the circle is the analytic continuation

now lets show the eta function spirals

Its true that the zeta function spirals have 3 cases but they are all spirals with one arm
Now at the eta function the spirals have two arms (that is because of the +/- swapping) with the same 3 cases

n(a+ib) = [\71- c0s(6,) —V, - c0s(6,) +V,- cos(6,) - } ti -[\Z-sin( 0,) —V,-sin(6,) +V,-sin(6,) — }

By the way the fixed radius circles appears at the eta function 7(a +ib) when a=0

If you like to know more | am providing further details at http://myzeta.125mb.com

(s)=2(1.1+1.8i) function - spiral with one arm - convergent case , Re(s)>1 | Z(s)={(1+1.8i) function - spiral with one arm - fixed radius case , Re(s)=1 Z(s)=7(0.6+1.8i) function - spiral with one arm - divergent case , Re(s)<1
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http://myzeta.125mb.com/

Removing the Riemann Hypothesis from the Complex Plane

n(a+ib) = {\71 00S(6,) —V,-c08(6,) + V.- cos(6,) — } i -[\Z-sin( 0,) —V,-sin( 8,) +V.-sin( ,) - } — X +iy

moving on the xXAXis: x = [\71 cos(6,) —\72- cos(6,) +\73- cos(;) —\74- cos(4,) + }

moving on the yAXis: y = [\Z-sin( &) —\72~sin( 0,) +\73-sin( 6,) —\74~sin( 0,)+ }

n(a+ib) movement on the real Axis: XX = 1% -cos(—bIn1) - % -cos(—blIn 2) + 3% -cos(-bIn3)—....
: L . 1 . 1 . 1 .

n(a+ib) movement on the imaginary AXis: yy = & sin(—bin1) - o sin(—blin 2) + 3 sin(—bIn 3) —....
. . 1 1 1

n(a+ib) movement on the real Axis: XX = 7 cos(binl) — > cos(bin 2) + 7 cos(bIn 3) —....
: N . 1 . 1 . 1 .

n(a-+ib) movement on the imaginary Axis: —yy= = sin(bin1) — P sin(bln 2) + 7 sin(bin3) —....

1(8)

when x=0 and y=0 then 7(s) =0 meaning that also &(s) = =2 =

this helps extend the zeta function from Re(s) > 1 to the larger domain

The Riemann hypothesis equivalent to:

_ cos(binl) cos(bin 2) N cos(bin3) and 10 = sin(bin1) sin(bln 2) N sin(bin3)

0
1° 2° 3 1° 2° 3

where a and b are real numbers and the only solution for 0<a <1 iswhen a = %




lets look at the two points £(s) = £(0.5+1-14.1347251417...) =0 and &£(s) =£(0.5+1-14.1347251417...) =0

Analytic Continuation Zero "Real Zero"
Z{s)=7(0.5+14.1347251417i) function - spiral with one arm - divergent zero |n(s)=n(0.5+14.1347251417i) function - spiral with two arms - convergent zero
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this will help us to see the behavior of convergent points on the critical line with real numbers later

this next image is the movement along the line of a=0.5 using the eta function
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zeta function will give us analytic continuation zero where as eta function will give us a real zero convergents
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Where are all the non trivial zeroes?

cos(xInl) cos(xIn2) cos(xIn3 sin(xIn1) sin(xIn2) sin(xIn3
f () CosCnD) ~cos(xin2) cos(xing) _ G0 — SNOXMD _sin(xin2) sin(xi3) _
1% 2° 3 18 2° Ch
= GeoGebra Graphing Calculator <& OSIGNIN
R ' e
)= cos(i:h_ll) _ cos(;ln 2) . cos(;h]?a) _ cos(:ﬂlnﬁf) .

sin(xInl) sin(xln2) N sin(xIn3) sin(xlnd) 4

g=—3 > e e

(37.586178116, 0)

(21.02203964, 0 (40.91871901, 0)

I am going to make a new function h(x) that will include both cases and will be 0 only when both
functions f (x) and g(x) are 0 as well. The simplest way is to have h(x) = f (x) f (x)+ g(x)g(x) where h(x)>0
This way h(x) =0 only when you have non-trival zeros
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F(x) = cos(1>:1 In1) cos(;aln 2) N cos(;aln 3) cos(:aln 4) N

_ N0 qyn1 COS(XIn n)‘ o qyk-1 COS(XIn k) _
f(X)-f(X)—nZ:;,( D e (kZ;,( D O J

cos(xln 1) [cos(x In1) cos(xIn2) . cos(xIn3) cos(xIn 4) . j
2° Kh 42
cos(xln 2) (cos(xln 1) cos(xIn2) N cos(xIn3)  cos(xIn 4) N
2° Kh 4°
cos(xln 3) [cos(x In1) cos(xIn 2) N cos(xIn3)  cos(xIn 4) N
2° Kh 4°
B cos(xln 4) _(cos(xln 1) cos(xIn2) N cos(xIn3)  cos(xIn 4) N
42 1% 2° Kh 42
F(x)- f(x) = zz( 1y cos(xln n) cos(xIn k)

n=1 k=1 k

It looks like this ...

N cos(xIn1) cos(xIn1) cos(xInl) cos(xIn2) N cos(xIn1) cos(xIn3) cos(xin1) cos(xIn4)

1a 1& 1a 2a 1a 33 1a ) 4a

_cos(xIn2) cos(xIn1) N cos(xIn2) cos(xin2) cos(xIn2) cos(xIn3) N cos(xIn 2) cos(xIn4)
23 1a 23 23 23 3a 2a 4a

N cos(xIn3) cos(xIn1) cos(xIn3) cos(xIn2) N cos(xIn3) cos(xIn3) cos(xIn3) cos(xIn 4)
3a 1a 3a 2a 3a 3a 33 4a

_ cos(xIn4) cos(xIn1) N cos(xIn4) cos(xIn2) cos(xIn 4) cos(xIn 3) N cos(xIn4) cos(xin4)
4a 1a 4a 2a 4a 3a 4a 4a

let add every matching column to its row counterpart (except for the middle diagonal line) and we will get this:

n-1

£(x)- f(x):i _ (1) Zcosf]xln n) cos(;aln k) i OS(;In k) COS(;(aIn k)

N cos(xIn1) cos(xIn1)

1° 1°
9 cos(xIn 2) cos(xIn1) N cos(xIn 2) cos(xIn 2)
2° i 2° 2°
L9 cos(xIn3) cos(xinl) 5 cos(xIn 3) cos(xIn 2) N cos(xIn 3) cos(xIn 3)
3 1? 3 2° 3 3

_9 cos(xIn 4) cos(xIn1) L9 cos(xin4) cos(xin2) 5 cos(xIn4) cos(xIn 3) N cos(xIn4) cos(xin4)
4a 1a 4a 2a 4a 3a 4a 4a



sin(xIn1) sin( xIn 2) N sin(xIn3)  sin( xIn 4) N

X) =
g( ) la 23 33 4a

0 500y . (o)

N sin( xIn 1) (sin( xIn1) sin(xIn2) N sin(xIn3) sin( xIn 4) N J

e e 22 3 28
_sin(xIn2) (sin(xIn1) sin(xIn2) N sin(xIn3)  sin( xIn 4) N
2° 1? 2° 3 4°
N sin(xIn3) (sin(xIn1) sin(xIn 2) N sin(xIn3)  sin( xIn 4) N
3 1 2° Kh 42
_sin(xIn4) (sin(xIn1) sin(xIn 2) N sin(xIn3)  sin( xIn 4) N
42 1° 2° 3? 42

g(x)-g(x) = zz( 1)esn sin(xInn) sin(xhk) _

=1 k=1 n? k®

It looks like this ...

N sin(xIn1) sin(xIn1) sin(xIn1) sin(xIn2) N sin(xIn1) sin(xIn3) sin(xIn1) sin(xIn 4)

1a 1a la 2a la 33 1a 4a
_sin(xIn2) sin(xIn1) N sin(xIn2) sin(xIn2) sin(xIn2) sin(xIn3) N sin(xIn 2) sin(xIn4)
23 1a 23 23 Za 3a 2a 4a
N sin(xIn3) sin(xIn1) sin(xIn3) sin(xIn 2) N sin(xIn 3) sin(xIn3) sin(xIn3) sin(xIn 4) N
3a 1a 3a 2a 3a 38. 361 4a
_sin(xIn4) sin(xIn1) N sin(xIn4) sin(xIn2) sin(xIn4) sin(xIn3) N sin( xIn 4) .sin( xin4)
4a 1a 4a 2a 4a 3a 4a 4a

let add every matching column to its row counterpart (except for the middle diagonal line) and we will get this:

g(x)-g(x)=in (-1 2sin( xIn n) sm(xlnk Z’i: |n(xln k) sm(l)((:n k)

n=2 k=1 n®

N sin(xIn1) sin(xIn1)

1° 1°
B 2sin( xIn 2) sin(xIn1) N sin(xIn 2) sin(xIn 2)
2° 1° 2° 2°
2sin( xIn3) sin(xIn1) 2sin( xIn3) sin(xIn 2) N sin(xIn 3) sin(xIn 3)
3 1? 3 2° Kh Kh
_zsin(xln 4) sin(xIn1) N 2sin(xln 4) sin(xIn 2) _zsin(xln 4) sin(xIn3) N sin(xIn4) sin(xin4)
4° 18 42 2° 42 3 42 42



n-1

f(x)- f(x)= i (=D)k 2c0s(xIn n) COS(X'” k) i os(xln k) cos(xInk)

n=2 k=1 n® k®
L n 2sin( xInn) sin( xIn k sin(xIn k) sin( xInk

g(x)g(x)zz ( l)k ( ) ( - ) z ( - ) ( - )
n=2 k=1 n k k=1 k k

now lets combine the two functions

h() =10 f(x)+9(x)g(x)

>

n=2 k=1

n-1

ken( 2€08(XIN N) cos(xIn k) 25|n(xln n) sm(xln k) < cos(xln k) cos(xInk) sm(xln k) sin( xInk)
-1 ( = o = j+2( e R ]

k=1

o n-1 -1 k+n 1
Z (=1

e (2cos(xIn ny-cos(xIn k) + 2sin( xIn n)-sin( xIn k))+§: e (cos(xIn k)-cos(xIn k) +sin( xIn k) -sin( xIn k))

‘cos(a) cos(b) + sin( a) sin( b) = cos(a — b)\ let a<—xIhn and b < xInk cos®(b) +sin*(b) =1|let b < xInk
o n-1 ( k+n 0 1
h(x)=zz (2cos(xInn—xInk))+> ——
n=2 k=1 k=1 k k
2 O 2cos(xIn(n/k)) & 1
h(X) — ZZ(_l)kJrn ( (a )) +Z_2a
n=2 k=1 (nk) i K
2, & 2cos(xIn(n/k
h(X) — é/(za) + Z (_1)k+n ( (a ))
n=2 k-1 (nk)
= GeeGebra Graphing Calculator < HE OSIGNIN
B [H)= F () () + g()g(x) 2 0] “
h @1 035/\ /\/}4 P 37.58617616,0) (40191871901, 0)
(14.13472514, 0) (25.01085758, 0) 32 93506159, 0)
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0<h(x)=¢(2a)+ z (1) 2008% 'k”)(a”’k»

=]

) w n-1 ke 2cos(xIn(n/k))
;k:l( ) " <¢(2a)

>

S, ke 2008(xIn(n/k))
q(X)_nZ:;kzl( ) (nk)?

<¢(2a)

but if h(b) =0 then qb) = $ (_gyn 2€08(0In(n/k))

n=2 k=1 (nk)a = 4/(23.) SO

When q(b) = i"z(_l)w 2cos((tr>‘ :?)(n /K))

= (¢ (2a) then £(a+ib) is anon trivial zerg

(For 1< a there are no non trivial zeros this is a known fact so | wont even going to use the formula for that)

i used eta function summation to get h(x)

because (1—%)5(3) =7(s) then n(s)=0 when s=1+ i|r21_ﬂ2n where n is any nonzero integer

27 o 0t 2cos(bln(n/k)) 2
for b=-—" when a=1 we get q(b) = —)krn =) ==
n2 get q(b) Z;,kil( ) ()’ ¢(2) 5

Important Note: those are non trivial zeros of eta function not zeta function
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For example if we want to find any non trivial zeros on the line a=0.75 we will get this equation:

o n-1
q(b) = ZZ( )kn+t ZCOS’((ka;](EQ/k» ¢ (1.5) =2.61237... and if there will be any b =b, that do satisfies
n=2 k=1

that equation then £'(0.75+ib,) is a non trivial zero
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o n-1
When looking for a non trivial zeros on the line a=0.5 we will get: q(b) :Z (—1)"+“+12COS((:|lr;g2/k)) =41
n=2 k=1
= GeaGebra Graphing Calculator < H SIGNN
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Convergence tests

p-Series test:

Alternating series test:

1
k2n

a =

nt 11 1 1
1 k+la ( -y =
z( ) k ; k2n 12n 22n 32n 42n

When 0<n

la,| = |5 decreases monotonically
1

lim a, =lim —-=0

k—c0 k—w k"

the alternating series converges

Absolute convergence test:

1 1 1 1
Z‘( 1)k+1ak‘_z|( k2n I Z k n :T T T T

0
2 2 2
— 220 20 g2n

when 0<2n <1 (by p-Series test) the series diverges

k+11111

12n 22n +3W_ 42n

TTM&;

13

+... when 0<n<0.5the series converges Conditionally!
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1 © -1 pene1 2c08(bln(n/ k))
1 =_if q(b)= -1 T oRE
whena =i q(d) ;;( ) (nk)"*

then ¢(1/2 + bi) is a non trivial zero

£

When a# % i £(b) = gg(—l)k””l[l - 22 ]W - n(2a)

then & (a+ib) is a non trivial zero

Trivial zeros only occurs when Eta and zeta meets on the yAxies=0
If they are intersecting when x = x; then the trivial zero will be at point 2x,
Or in other words: where those 2 long green lines meets on the yAxies=0

line no.1 from “real ETA(2x) values” to “ETA(2x) analytic Continuation”
line no.2 from “real Zeta(2x) values” to “Zeta(2x) analytic Continuation”

o n-1

n=2 k=1

When g(b)=>">"(-1)

kans1 2€0S(bIn(n/Kk))
(nk)*

=¢'(2a) then £(a+ib) isanon trivial zero

Case #1

for the range 0.5 < a <1we can multiply by (1—

(1— M jc(Za) - (2a)

on the right side of the equation the the series 7(2a) is convergence absolutely in the range 0.5<a <1

meaning the function j(x)=>’

SN j(x){l—

n-1

n=2 k=1

(_1)k+n+1(1_ 22a

2
22")?&0

2 o n-1
=

n=2 k=1

-1

kana 2€0S(xIn(n/k)) B
(nk)*

?

2 JZcos(xln(n/k))
(nk)*

for every a inthe range 0.5<a <1 and because of that

has a sup value of 7(2a)

the function q(x) (theoretically) can have values of x that will result q(x) =0
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(1— 2 }c(Za) - n(2a)



Case #2

for the range 0 <a < 0.5 we can multiply by [1— 23"‘) #0

R I ) ) o e L

the right side 7(2a) converges conditionally in the range 0 <a<0.5

o n-1
meaning the function j(x) = ZZ(—l)k*””(l— 2—33] ZCOS(():]:?)(an/k)) has no (“fixed”) sup value!
n=2 k=1

The sup value should have been 7(2a) but this is not a fixed value in the range 0 < a <0.5and because of that
the values of x cant get a fixed value on the cos function summation.

Proof by Contradiction

Assumption: there are zero points on the line a =a, where 0 <a, <0.5

If there are zero points on the line a =a, then:

&, 2 2cos(bin(n/k))
i®)=2,2 (1 (1 2] TR

if 0<a, <0.5then 7(2a,) converges conditionally

so if there are any b value b,b,,b;,b,,... that do satisfies the equation for a given value of 7(2a,)
then they don’t have a fixed value because the series 77(2a,) converges conditionally
and can be rearranged to converge to any value!

but the points 7(a, +ib,),7(a, +ib,),7(a, +ib;),... are all fixed points on the complex plane

This is a contradiction, and therefore our assumption that there are zero points on the line a = a, where
0<a, <0.5 iswrong

Thus there are no zero points on the line a=a, where 0 <a, <0.5

Functional equation gives us: ¢(s) =2°7z°"sin (%jr(l— S)C(L-5)

Because in the range 0<a < 0.5 the function has no zeros
that means that in the range 0.5 <a <1 there are no zeros as well!

Case #3

when a=0.5 the function q(x) =< (1) is divergent to infinity

N = 2cos(x, In(n/k)) . [1 1 1 1} |
lim —q)k+nt 0 =lm|=+=+=+...+—|=1lm Y ==
M_ng:;kZ:;( ) (nk)”2 Mool 1 2 3 M M_mzk ¢@)

and we already know there are infintly many zeroes on the critical line (Hardy 1914)
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another way to look at this solution

lets look at the range 0<a < 0.5

1 1 1 1 S 1 1 1 1
12_a+%+§+”'+ M22 || 1295 + 9205 + 3205 Tt M 205

when M =1 Li} {12105}

1 1 1 1 1 1 1 1
when M >1 12—a+—22&1 +—32a +..+ viZ > BE + 570 + 5705 +.+ N 205
1 1 1 1 1 1 1 1
when M — oo ¢(2a) = I|m LZa P +¥ VD } hLmLZO-S + YIS + 205 +..+ Y 2_0_5} =)

Proof by Contradiction

Assumption: there are non trivial zeroes where 0 <a <0.5

If there are non trivial zeroes then there are b values: b,,b,,b,,b,,... that do satisfies the equation:

q(b) = i S (_1)k+n+1 2cos(bin(n/k))

(nK)? =(¢(2a) <« thisis a real zeta function value - not analytic continuation!)
n=2 k=1

but for the range 0 <a < 0.5 we get:

1 1 1 1 1 1 1 1
(2a) = I|m LZa o +§ EARVED }— hlﬂl_m[lw5 + PR + 3205 +.t v 2'015} =L@

M n-1
and all the b values b,,b,,b;,b,,... that do satisfies the equation q(b) = lim Z (=1t 2cos(bin(n/k))

M- D (nk)O'5

=¢()

are on the line a=0.5 meaning that there are no b values b,,b,,b,,b,,... that do satisfies

o n-1
the equation q(b) _ Zz(_l)kmﬂ 2C03(b |n(an/ k))
n=2 k=1 (nk)

zeroes where 0<a<0.5

=¢'(2a) when 0 <a<0.5 meaning there are no non trivial

This is a contradiction, and therefore our assumption that there are zero points on the line a = a, where
0<a, <0.5 iswrong

Thus there are no zero points on the line a =a, where 0 <a, <0.5
Thus there are non trivial zeroes where 0 <a <0.5

Functional equation gives us: ¢(s) =2°7z°"sin (?jr(l— s)C(L-5s)

Because in the range 0 <a < 0.5 the function has no zeros
that means that in the range 0.5 < a <1 there are no zeros as well!
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Still not convinced? (this time | will do the same idea but only we will start from the right side to the left side of the critical line)

In case #1 | showed that for the range 0.5 <a <1we can multiply by ( Eaj #0
2 . = a1 2€08(xIn(n/k 2

(1— zajg(za) —p2a) = j0-= (1 - jz (~pyeoms 20050nTK)) (1—?j§(2a) - 7(2a)
2 27 ) =a (nk) 2

on the right side of the equation, the series 7(2a) is convergence absolutely in the range 0.5<a<1

. 2 = a1 2€08(xIn(n/k
meaning q(x) = > > (-1)“*"* ((nk)(a )
n=2 k=1

=¢'(2a) can have values of x that will result 7(a +ix) =0

Proof by Contradiction

Let say for the range 0.5<a <1 we found a=a, and b values b,b,,b,,b,,... that do satisfies the equation q(b) in
this range where

M ot _ k+n+12cos(b|n(n/k))
=i 2O g

= (2a,) « this is a real zeta value - not analytic continuation!

the functional equation gives us: £ (a, +ib) = 2% 7% sin (Mjr(l— (a, +ib))¢ (L~ (a, +ib))

meaning that there is a divergent spiral with a center point of 0 on the other side to the critical line!
(just like all the spirals on the critical line!!! Again | am not talking about analytic continuation!)

That means that the same b values b;,b,,b;,b,,... also satisfies the equation

M

q(b) = im Zni(—l)’””” ZCO?S’k';SQ TK) _ £(2-2a)) when 0<1-a <05

but when 0 <1-a, <0.5 then

1 1 1 1 }

1 1 1 1
(2 2a0) - Ilm ‘:12 2ag + 22—2:’;\0 + 32—2&0 Tt M 2-2a,

= lim |:12-0.5 + 2240.5 + 32-0.5 Tt M 205j| (1)

M >
and all the b values b;,b,,by,b,,... that do satisfies the equation q(b) = lim ZZ( )kt 2cos((t:]:?)(an/k))
*h=2 k=1

=¢@)

are on the line a=0.5 meaning that there are no b values b,,b,,b,,b,,... that do satisfies

the equation q(b) = lim ZZ( 1)rnst 2cos(b Irl(_?/k))
®h=2 k=1 (nk)™™

=¢(2-2a,)#¢(1) when 0<1-a, <05

meaning there are no non trivial zeroes where 0 <1-a, <0.5

This is a contradiction, and therefore our assumption that for the range 0.5<a <1 we found a =a, and b values

by, b,,b;,b,.... that do satisfies the equation q(b) = lim ZZ( 1)k+“+12COS§:£g?/k))
“h=2k=1

=¢(2a,) is wrong

Thus there are no zero points on the line a =a, where 0.5<a<1
Thus there are non trivial zeroes where 0.5<a<1
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o n-1
I would like to point out that this equation q(x) =>_ > (-1)*""* 2003(();:?)(an/k)) < (2a)

n=2 k=1
Not using analytic continuation and holds for any value of a,b - even for all the divergent side as well!

Let show some visual confirmation just to set the mind at ease:

= GeoGebra Graphing Calculator < i SIGNIN
B & m < ﬂ.
size =20 i
o [ — @'
a=01 B
o 0 - 1@‘
@ gl = (1)1 + 2+ 1) (2eos(x (1, |
@ zew2a y=5um(klb,h‘1,sizs) :7
+  Input. Zetaza /\ /\ /W
rn\/vv LA VU UW U
"
Q
Q
above picture line a=0.1
< # SIGNIN

GeoGebra  Graphing Calculator

B & m < g T T —

size = 20 :
1 —— 50@
a=-2 f

glx) = (-1)"(1 + 2 + 1) (2cos(x In(1*

+ @ @ O O

=]
above picture line a=-2

those cosine values are changing all the time when a <0.5 but the sup £(2a) remains the limit always!
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