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Abstract
Using the fact that {(3) is an irrational number, I prove that {(5), {(7)........... ¢(331) and ¢(333) are irrational
numbers.
C(5), C(7)eeernnen. ¢(331) and ((333) are confirmed that they were in perfect numerical agreement.

This is because I created an odd-number formula for ¢, and the formula was created by dividing the odd-

number for ( itself into odd and even numbers.
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1 Introduction

Write the formula I finally got in advance.

o0 1
(22mFL —4) n=1 @n)2nT 1< 1
(2m+1) = oo § ,
( ) (22m+1 — 1) { n=1 W a1 (2 — 1)t

m is a positive integer.

and ( _— ) )
2 m - 4 ;.7/0:1 2n—1 2m—+1

(2m +1) = ((2m — 1) gy
( ) n=1 (2n71)2m—1

m is a positive integer.
and
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Eq.(1) and Eq.(2) are equation these are modification of Eq.(3).

22m71 [ee)

C(zm - 1) = 22m—1 Z om — 1 2m—1
m is a positive integer.
In detail
s 1 1 1 X1 e 1 1 e 1
3 = = — [ e 3
=y ey B Sy 2O S Gy
23 X 1 8 & 1
3) = _°
) 23—1;:1(271—1)3 77;(271—1)3
do the same
> 1 | 1 1 & 1 1 & 1
5) = = — — = —((5
OV =Gt TRy B S O S Gy
2 X 1 32 = 1
5) = _EN
<) 25—1;(271—1)5 31;(271—1)5
do the same
© 1 1 1 1 © 1 1 © 1
7)) = = — — = —=((7
(7 ;(Qn—1)7+7§1(2n)7 27;n7+;(2n—1)7 27<)+n§1(2n—1)7
27 X 1 128 & 1
7) = —_—
<) 27—1;(271—1) 127; (2n —1)7
Use these for ¢(9),¢(11),¢(13) etc.
and
Detailed description
23 X 1

800
C(3):2?>—1Z(2n—1 ?Z:: 2n —1)3

2% =1 322 1
() =51 ; (2n—1)° 3142 (2n—1)

(10)

(11)



Multiply ¢(3) and ((5)

8 & 1 32 o
Y — = 12
RE Do v NG T B (12)
8 322 e Tl)o
5)= = ((3)= = 2l 13
¢(5)= =l )312n:1 ——— (13)
28anm 28 e 11
(B)=CB) a1 I+ == (14)
2 Discussion
Example 1
from Eq.(3)
if m=3 59 o .
_ 32 1
<) 31 = (2n—1)° (15)
if m=4 s
1
121 &= (2n—1)7 (16)
Multiply ¢(5) and (7).
32 2 1 128 & 1 128 & 1
4 [l ] i N 5] [ N — 17
¢ )31 nz::l (2n — 1) < )127,; (2n —1)7 o >127n§ (2n —1)7 (17)
32 128 Xn1 @rimyr
(N7 =C0)mrox 1 (18)
31 12700 Gy
31128 X0t @iy
(MN=CO) 55— 1T (19)
821273208 oty
124 021 Grtyyr 124 ne1 Gy
(MN=C0)moe 17 =700 17— (20)
127322, (Qnil)s 127 > ﬁ
124 (X021 @ty +Zn L 124 ?fl(zn >
_ﬁ[ o0 ]Z (2n —1)7 E[H }Z (2n —1)7 (21)

n=1 (2n —1)5 n:l n= 1 (2n 1) n=1

The new formula Eq.(1) has been followed.



Do the same for ((9),((11),{(13) etc.

(Proof 1)
If ¢(5) is assumed to be rational number. ¢(5) =1, s and t are integer.

from formula Eq.(1).

e DT —
= s W TR VL L=l eno1)d o )
C(5) =<¢B)5; Dot B STD D o, p are assumed to be integer.
C(5) = C(B)% it equal C(S) = <(5)§ — % But, C(S) % %

This is because ((3) is known to be an irrational number.
This contradicts.

¢(5) is irrational number.
(Proof end)

Do the same, sequentially prove that {(7),{(9),((11) etc. are irrational numbers.

Assuming that this formula Eq.(1) holds even when ((3)

4Zn 1 (2n 4 272021 Qnil 3
((3) = ¢<1>7¢ = (S
Z" 1 (2n—1)1 n=1 (2n—1)!

4 Zn 1(2n 11+Zn 1(271)1
7[ D . }Z (2n — 1)3

n=1 (2n 1)1 n:l

ZOO

If oo = 10000
The calculator gives the following results:

4 Z}LOZO?O (2n£1 3

()~ (1) S = o0
n=1 (2n—1)1

loogo 1 10000

4 1

=1 (2n
C(3) ~ ?[1 + 10000 ( 1) } Z Gn 1y = can not calculate.

n=1 (2n-1)1 n=1

(25)

(26)



10000 1
s ]. n=1 (2n) 1

> 1
C(l) = nz::l m + Z W = o0 W = can not calculate.

n=1 n=1 (2n—1)1

But
when assuming oo = 10*2

12
10 1

1012
1
W = 14.79726557097498584382843691543889636253652206743618459722...
n=1 \&10 —
1012 1
m = 1.051799790264644999724770828822518741919363005797952146568...
n=1 \&T0 —

C(3) & 2[1 + 110411839041529] o 1 0517997902646449997

14.79726557097498

=1.173902973323675078443392566878600895507141148997041472187 ...

And
when assuming oo = 10'¢

016

—_

1

Z (2n)! = 18.7092885764031319274471876825161144596632249...
n=1
1016 1
Z m = 19.402435756963077211864419803974291652738725...
n=1 -
1016 1
Z m = 1.051799790264644999724770891322518116919363...
n=1 -

((3) v A1 + 1BT0RSSSTOA03319) o 1 ()517997902646449997

=1.180585311558045345860831390748451768142635776092183165622...

And
when assuming oo = 10%*
1022 1
> ) = 25.61704385538526895450118704656920749913319604246979786910...
n=1
1022 1
> @n—1)1 = 26.310191035945214263918394168027384067208696177455...
n=1 -

10%2

Z m = 1.051799790264644999724770891322518741919363...
n=1 \&Tt —

((3) ~ 2[1 + Z581T0138353859689545) 5 1.0517997902646449997

5

Z @)t = 14.104118390415290534411204731480719794461021933075937155602...
n

(27)

(28)

(29)

(30)

(34)

(35)

(36)



=1.18622268986636194786...

And

when assuming oo = 10%°

30

s
o

! = 34.8273842273614516905731278653069143295376...

n=1 (272,)1 -
1030
Z m = 35.5205314079213969999903599867648408976131...
n=1 (41—
1030
Z W = 1.051799790264644999724770891322518741919363...
n=1 \&1 —

¢(3) = %[1 + 35?g2802573318f027297231631946591969999] x 1.0517997902646449997

=1.190328441896879612155803403161594612984488432917342871853...

And
when assuming oo = 103

(n)t = 44.0377245993376344266450936840441211599445...
n

n=1

1038

n=1

((3) ~o 4[1 4 HLUSTTAUS9BITCI6645] . 1 ()5179979026464499972477

=1.19274339863639225876851128522673136626108...

And

when assuming oo = 10°®
1058

2:1 @n)! = 67.06357552927809126682500823...
1058 1

Z ——— = 67.75672270983803657624224...
n=1 (271 - 1>1

1058

> = 1.05179979026464499972477 ...

(2n —1)3

n=1

1
Z W = 44.7308717798975797360623258055022977280175...
n p—

1
Z W = 1.051799790264644999724770891322518741919363...
/”L —

(37)

(38)

(39)

(43)

(44)

(45)



((3) ~ F[1 + SLIBTORE) 5 1.05179979026464499972477

=1.19590841840431862809146600402932735842549...

And

when assuming oo = 1016

116
10 1

2 Gyt

n=1

= 133.8385432261054161033467604167343252563849660084387944093...

116
10 1

2 (2n — 1)t

n=1

= 134.5316904066653614127639925381925018244604661427990496634...

116
10 1

nz::l (2n —1)3

= 1.051799790264644999724770891322518741919363005797936521568...

((3) ~ 2[1 + 32838523236 105460] X 1.05179979026464499972477

=1.198960226269639697269085949373100951783586227399769978492...

And

when assuming oo = 103%

10399

2.

n=1

1
(2n)!

= 459.6543338847628803918925512545718606319408266494101705180...

10399

1
nz::l (2n — 1)t

= 460.3474810653228257013097833760300372000163267837704257721...

10399

1
n; (2n —1)3

= 1.051799790264644999724770891322518741919363005797936521568...

((3) ~ 31 + pponaotsasnaeriase-] x 1.05179979026464499972477

=1.201151932037161379199952769513411110608627462766818854800...

(52)
(53)
(54)
(55)
(56)

(57)



And

when assuming oo = 109

1999
10 1

2 Tyt

n=1

= 2301.722408279999427606285715002063226712822017552428551344...

1999
10 1

2 (2n— 1)

n=1

= 2302.415555460559372915702947123521403280897517686788806598...

101999

1
2 (2n —1)3

n=1

= 1.051799790264644999724770891322518741919363005797936521568...

((3) v A1 4 2R0LT22A08199994976_1 ¢ 1 ()5179979026464499972477

=1.201875962244883729612910417552589813371555291298009320594...

And
when assuming oo = 10%1%
The calculator could not calculate any more. It seems to be the upper limit.

The value increases as shown below.
102199 1

Below is a graph of >°,.7; LR

102199

D

n=1

1
(2n)!

= 2531.980917579403996008084860470499647472932166415305848948....

2199
10 1

2 (2n — 1)1

n=1

= 2532.674064759963941317502092591957824041007666549666104202...



2199
10 1

2 (2n—1)3

n=1

= 1.051799790264644999724770891322518741919363005797936521568...

((3) ~ L[1 + ZBBLISOOITSTONNG ) o 1 (5170079026464499972477

=1.201892412520058191091295104042207915620600363092370348104...
¢(3) = 1.20205690315959428539973816151144999...

The formula Eq.(1) seems to hold.

I thought (1) = oo, but I was surprised to realize that it wasn’t.

This may imply 2 =1

My first formula Eq.(3)
when m=1 and from Eq.(66)Eq.(67)

2199
10 1

2 n; (2n — 1)1

2l =1
() =g 1; (2n — 1)1

= 2 X 2532.674064759963941317502092591957824041007666549666104202...

This is an error because n=10%19?,

If T transform Eq.(2)
Use oo = 10%19,

(1) = C(3)7Zn 1W - C(3)z " 2532.674064759963941317502092591957824041007666549666104202. ..
457, W ~ 4 1.051799790264644999724770891322518741919363005797936521568...
7 2532.6740647599639413175
~((3)— = 5603.7075056254558602670...
¢ )4 8 1.05179979026464499972477

Even at this time, this is an error because n=2199.

o) 1 o) 1
(2° —4) =1 iy _ (20— 4) n=1 @)’ Je= 1
¢(3)=<(1) = I+ =
(2 - 1) n= 1 (in 1) (2 - 1) [ n=1 (2ni1)1 nzl (277’ - 1)3

(2 =)0 s (25— 4) e 1S 1

() = gy T = o T e ) Gty

n=1 (2n—1)3 n=1
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€(335),¢(337) etc. can also be expressed by these equations.

Example 2

..((331),¢(333) are irrational numbers.

That ¢(5) is an irrational number is already proven at Example 1 (proof 1).
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(Proof 2)

If ¢(7) is assumed to be rational number. ¢(7) =13, s and t are integer.

12y ﬁ 12y°> ﬁ o )
¢(7) = (3)W W =2 o, p are assumed to be integer.
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This is because ((3) is known to be an irrational number.
This contradicts.

¢(7) is irrational number.
(Proof end)

Do the same for ¢(9),((11),{(13) etc. prove that ((9),((11),((13) etc. are an irrational numbers.
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((335),((337) etc. can also be expressed by these equations

3 Conclusion

¢(3),¢(5)......£(331),((333) are irrational numbers.

4 Postscript

= 2 Gy T ey (468)
(M=% Gty 2w (169)



> 1 1
()= 3 e + 5 4) (470
(1= 30 =3 gy (a7)
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() = 27T2i 1 ni (2n i 1) (473)

=1.17624173838258275887215045193805209116973899002165583496050834623040872376815861833572083732
557183113894566008145...

Do the same be )
_ 474

=1.26900960433571711576556986660086110885640446257719048833581592870816524294827307650849451745
076054575828347684218...

I believe that ((7),((e) are irrational numbers.
That is, I believe that the irrational number ( are irrational numbers.

I also believe that all even value, as well as odd values of (, are irrational numbers.

The figures in this paper have been fully verified by WolframAlpha.

References

[1] B.Riemann.: Uber die Anzahl der Primzahlen unter einer gegebenen Grosse, Mon. Not. Berlin Akad pp.671-680,
1859

[2] John Derbyshire.: Prime Obsession: Bernhard Riemann and The Greatest Unsolved Problem in Mathematics,
Joseph Henry Press, 2003

[3] S.Kurokawa.: Riemann hypothesis, Japan Hyoron Press, 2009
[4] Marcus du Sautoy.: The Music of The Primes, Zahar Press, 2007
[5] T. takami.: Zeta odd-numbers, vixra:1909.0276

44



