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Representation of {(2n) using the tangent number and consideration of

{(n) and L(n).

1 Introduction

First, this sentence is created by machine translation.[1] There may be some strange
sentences.

The value does not change even if you use a function that uses the tangent num-
ber, but I think it is easier to understand intuitively than the Bernoulli number.

We investigated the zeta function (2n+1) and the L function L (2n). I didn’t know
the exact value, but I investigated the relationship with irrational numbers.

2 Riemann zeta-function and L-function

2.1 Riemann zeta-function
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3 Notation of zeta function using tangent number

3.1 Tangent number

tanz = k_zo Pk

Ty 1 23 4 5 6 7 8 9 10
tangent number 1 - 2 - 16 - 272 - 7936 -
32 {(2n)
T, 1\ 7T on
> — (n-1)
(nz22) n=0 (mod?2) g(n) F(n)2”+1x2”—1
33 ({(—n)
(n=21) n=1 (mod 2) B, = Bernoulli number
B
. — (_1\" (n+1)
(~m) = (-1 D
2@t 1) By
" n+1
nt1 n+1 1
g(_n) = (_1) 7 X Ty X 2n+1(2n+1 _ 1) X n+1
ntl 1
= (=1)77 x Ty x 2n+1(2n+1 1)
4 Abbreviation
4.1 Display method
o " o fgqx)
P _ P
l—zi[d pr-1 1_11[11 no—
pio pio p 1
prime prime f(x)
(p=x mod a) (mod a)
(r=1) (p =1mod 8)
(a=38) flx)=<(p=5,7) (p =5,7 mod 8)
(prime —all = p)  (p=1,3,57 mod 8)
~ " © " ~ (Pﬁl) (p=3)
P P P P
TOR e (R ’
p;odd p p;odd p p;odd p” -1 p” +
prime prime prime (p=1) (p=3)
(p=1mod 4) (p=3 mod 4) (mod 4)




o0 pn 0 pn
C(Tl): H p”—lz H [p”—l}
p;prime p;prime
4.2 Calculation
~ (rfl) (p§3) (1117)
H P « _P __P
odd | pt — 1 pt — 1 pt -1
prime LV =" Pz P
(mod 4)
o | =y (v=3) (»)
H p 5 _P _ P
sodd no— 1 no4 no— 1)(p" +
bove LPpmnt Pt oD L)
(mod 4)
00 n n 2n 00 n n 2n
p PP } { AV AN
pgd pr—1"p'+1 p¥-1 pgd pr—1"p'—=1 (p"—1)?
prime prime
o | L (r=3) (r=1)
I pro Pt -1 _p”
n
;odd n -1 P(p=3 N |
prime LP (p) =y
( mod 4)
o | = . (P=3) (=1 . (P=3)
1 |-* A S S VAN
bime LP =) P Plp=g < (P oy )
(mod 4)
5 Factorization
(n=1,2,3,4--)
(x"=1) =(x-DE"1+x" 24+ 4x+1)
(X" =1) = (x+1)(x" 1 —a"24 "3 1) n=0 (mod?2)
(xX"4+1) = (x+1D)E" T —x"24 "3 1) n=1 (mod?2)
(" —1) = (x"-1)(x"+1)
1
3n — (41 2n n — (21 n
(x 1) (X" =D (x"+x"+1) = (x 1)(x +x”+1)
(@ +1) = @ HDE 2 1) = (P D )
1
(x4n+x2n+1) — (x2n+xn+1)(x2n xn+1) — (x2n+1)(x2n+ 2n+1)
1
4n 2n _ 3n n _ 3n n
(422 1) = (- ) = (D )



(x4n . xZn 4 1) — (xZn . 1)(x2n 4+ peTh 1)
" 1 B (x2” —x"+1)
(x+x”—1) o (a"—1)
" 1 (P4 a4 1)
(x +x”+1) (x4 1)
6 Euler product and L-function
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6.1 Special value zeta-function
(n=22) n=1 (mod?2)
00 (5) n (p=3) 1 on
(n) = : e R
;odd noo— no+ 1 noo— -
pend [Pz DL P )
(mod 4)
(n=1) (n=1,23--+)
) 2n n
p p
{(3n) = . X
R (==
6.2 Special value L-function
(n=1) (n=1,2,3,-+)
o (g)n o (p=3)
remy= ] |- <P =1
-odd 2n — 1 2n 4+ 1
e LGB P Ly
(mod 4)
6.3 Other
(n=22) n=1 (mod?2)
o (p) (r=1) (p=3)
11 p*" L= D+ 1)
odd - 1) (p" + 1 Pl no— 1)(pr + 1
(ir’]riige) P D g Y v " gD ) D)
mod 4



,Odd n  — n n _ n
Srime _(P (pEl)l)(p (,;23) ) (p ) p +3 1
(mod 4)

podd Py) (7"~ V(" +. 1) (pr + 1)(pr 1)
prime L (P:3)
(mod 4)

odd no— 1) (pt + 1 no— 1)(pr +
padd | (P 2y D D) (p )(p )
(mod 4)

sodd -1 no+ 1 no+ 1
5131116 _ (P (p) ) P (p=1) p (p=3)
(mod 4)

(nz=1) (n=1,2,3,---)

1—[ p _ p6n _ P6n ]
piodd (por—=1)  (PPr=1)(p> +1)  (p?" —1)(p* + p* +1)

X =
poda LPP =D (¥ +p2+1) 7 p2 o (ptp?t 1)

ﬁ i p6n (p2n _ 1) p4n ]

X = —
podd (p* +p* +1) p*" (p*"+p*+1)  (pn+ pnljul)(Pn + ﬁ)

ﬁ p4n (p2n _ 1) B pZn(p2n _ 1) B pzn ]

ﬁ i p6n _ p6n ]
poda L(POH1) - (p2 - 1)(pH — 2+ 1)

special value of Riemann zeta function(n) and L-function(n)
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From this, I think that H | and H L do not
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From this, I think that special value of zeta function(n) and L-function(n) contain
TT.
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