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Abstract

ζ(4), ζ(6).......ζ(80), ζ(82) considered.
From these equations, it can be said that ζ(4), ζ(6).......ζ(80), ζ(82) are irrational numbers.
ζ(84), ζ(86) etc. can also be expressed by these equations.
Because I use π2, these are to be irrational numbers.
The fact that the even value of ζ(2n) is irrational can also be explained by the fact that each even value of

ζ(2n) is multiplied by π2.
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1 introduction

(Proof)
If π is assumed to be rational number. π = m

n
, m and n are integer.

Equal nπ = m

Square on both sides.

n2π2=m2, it equal π2 = m2

n2 . it equal π = m
n

But, π 6= m
n
.

This is because π is known to be an irrational number.
This contradicts.

π2 is irrational number.
(proof end)
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and
(Proof)
If π2 is assumed to be rational number. π2 = m

n
, m and n are integer.

Equal nπ2 = m

Square on both sides.

n2π4=m2, it equal π4 = m2

n2 . it equal π2 = m
n

But, π2 6= m
n
.

This is because π2 is an irrational number.
This contradicts.

π4 is irrational number.
(proof end)

and
(Proof)
If π2 is assumed to be rational number. π2 = m

n
, m and n are integer.

Equal nπ2 = m

To the third power on both sides.

n3π6=m3, it equal π6 = m3

n3 . it equal π2 = m
n

But, π2 6= m
n
.

This is because π2 is an irrational number.
This contradicts.

π6 is irrational number.
(proof end)

Do the same for π8, π10, etc.

and
(irrational number)×(rational number)=(irrational number)

(Proof)
if π × s

t
= m

n
s and t, m and n are integer.

equal π = t
s
× m

n
= tm

sn
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But, π 6= tm
sn
.

This is because π is known to be an irrational number.
This contradicts.

π × s
t
is irrational number.

2 Discussion

The following formula is given using the formula for an even value of ζ using Bernoulli numbers.

ζ(2) = π2 × 1

6
(1)

ζ(4) = π4 × 1

90
(2)

ζ(6) = π6 × 1

945
(3)

ζ(8) = π8 × 1

9450
(4)

ζ(10) = π10 × 1

93555
(5)

ζ(12) = π12 × 691

638512875
(6)

ζ(14) = π14 × 2

18243225
(7)

ζ(16) = π16 × 43867

38979295480125
(8)

ζ(18) = π18 × 43867

38979295480125
(9)

ζ(20) = π20 × 174611

1531329465290625
(10)

ζ(22) = π22 × 155366

13447856940643125
(11)

ζ(24) = π24 × 236364091

201919571963756521875
(12)

ζ(26) = π26 × 1315862

11094481976030578125
(13)

ζ(28) = π28 × 6785560294

564653660170076273671875
(14)
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ζ(30) = π30 × 6892673020804

5660878804669082674070015625
(15)

ζ(32) = π32 × 7709321041217

62490220571022341207266406250
(16)

ζ(34) = π34 × 151628697551

12130454581433748587292890625
(17)

ζ(36) = π36 × 26315271553053477373

20777977561866588586487628662044921875
(18)

ζ(38) = π38 × 308420411983322

2403467618492375776343276883984375
(19)

ζ(40) = π40 × 261082718496449122051

20080431172289638826798401128390556640625
(20)

ζ(42) = π42 × 261082718496449122051

20080431172289638826798401128390556640625
(21)

ζ(44) = π44 × 5060594468963822588186

37913679547025773526706908457776679169921875
(22)

ζ(46) = π46 × 103730628103289071874428

7670102214448301053033358480610212529462890625
(23)

ζ(48) = π48 × 5609403368997817686249127547

4093648603384274996519698921478879580162286669921875
(24)

ζ(50) = π50 × 39604576419286371856998202

285258771457546764463363635252374414183254365234375
(25)

ζ(52) = π52 × 123256264328536916515065383362

8761982491474419367550817114626909562924278968505859375
(26)

ζ(54) = π54 × 116599854539539449685672495250764

81807125729900063867074959072425603825198823017351806640625
(27)

ζ(56) = π56 × 708397979803779072481547354189494

4905352087939496310826487207538302184255342959123162841796875
(28)

ζ(58) = π58 × 11652912186052419567178865654349796

796392368980577121745974726570063253238310542073919837646484375
(29)

ζ(60) = π60 × 4860932561935022288161219976319280984165964

3278777586273629598615520165380455583231003564645636125000418914794921875
(30)

ζ(62) = π62 × 3174344628151447365665300608362164168

21132271510899613925529439369536628424678570233931462891949462890625
(31)

ζ(64) = π64 × 106783830147866529886385444979142647942017

7016125464333780819415029165079856003277532103367584994756141174316406250
(32)
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ζ(66) = π66 × 133872729284212332186510857141084758385627191

86812790293146213360651966604262937105495141563588806888204273501373291015625
(33)

ζ(68) = π68 × 125235502160125163977598011460214000388469

801528196428242695121010267455843804062822357897831858125102407684326171875
(34)

ζ(70) = π70 × 86021791276192400217318660993020411914939323442

5433748964547053581149916185708338218048392402830337634114958370880742156982421875
(35)

ζ(72) = π72× (36)

5827954961669944110438277244641067365282488301844260429

3633348205269879230856840004304821536968049780112803650817771432558560793458452606201171875
(37)

ζ(74) = π74× (38)

1846076610228171244017841823322845145226395015302

11359005221796317918049302062760294302183889391189419445133951612582060536346435546875
(39)

ζ(76) = π76× (40)

2595272507993197127124968004272126305722659771459558

157606197452423911112934066120799083442801465302753194801233578624576089941806793212890625
(41)

ζ(78) = π78× (42)

127645035561661793321593549399859099536061346268430917996

76505736228426953173738238352183101801688392812244485181277127930109049138257655704498291015625
(43)

ζ(80) = π80× (44)

4603784299479457646935574969019046849794257872751288919656867

27233582984369795892070228410001578355986013571390071723225259349721067988068852863296604156494140625
(45)

ζ(82) = π82× (46)

81805568252933943259666073648110726839401757442451386091786

4776089171877348057451105924101750653118402745283825543113171217116857704024700607798175811767578125
(47)

(48)

ζ(84), ζ(86) etc. can also be expressed by these equations
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3 Conclusion

The fact that the even value of ζ(2n) is irrational can also be explained by the fact that each even value of ζ(2n) is
multiplied by π2.

4 Appendices

I use WolframAlpha for calculation.
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