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1 Notation

We use notation:

C(s) = Z'rfs, (1)
§(s) = g(s)¢(s), (2)

where
g(s)=m2(s =1 (£+1), (3)
2(t) =¢ (5 +1it). (4)

Respectively,

=) = 3 anlt) (5)

where
an(t) = g(&+it)n (10, (6)

By the functional equation also


http://logic.pdmi.ras.ru/~yumat/personaljournal/artlessmethod)   

so defining

68 — an(—t);an(t) -

we can formally write

[1]

() = Balt), (9)

but the series doesn’t converge anywhere.

Assuming the Riemann hypothesis and the simplicity of all zeroes of Z(t),
let them be denoted +7;,£79,..., with 0 <y <y <....

The main object of study are the determinants

Bilv) - Bilw—1)  Bu(?)
Ayt)y=1] : . : e (10)

Bn(n) oo Bul(yv-1) 51\1.(75)

2 Calculation of zeroes of the zeta-function

Evidently, 71,...,vv_1 are zeroes of Ax(t) but caclulations show that
An(t) has also zeroes surprizingly close (in spite of the divergence of (9))) to
YN, - - -, YN+k UP to some k increasing with increasing N. Just a few examples:

Agp0(427.208825084074)=—1.92776...- 107173 < 0
Yooo = 427.20882508407458052814. ..
Aggo(427.208825084075)=+9.85564 ... - 107177 > (

Auoo(741.75733557294167327)=—1.55647. .. - 10752004 <
vur = T41.7573355729416732758611620. . .
Ayoo(741.75733557294167328)=+2.91156 . .. - 1072005 >

Ag10(1610.003264190037944310470787202544635)=
—5.11614...- 107233887 < 0
Y1166 = 1610.003264190037944310470787202544635373. ..
Ag10(1610.003264190037944310470787202544636)=
+3.74072...- 107233886 >



3 Calculation of the values of the zeta func-

tion
We have
N ~
An(t) = Onnbalt) (11)
n=1
where
Bi(mn) Bi(yn-1)
< __ (_1\N+n ﬁn—l.(’}/l) Bn—l(:VN—l)
W= DT ) e Bealw) | 12)
By () Bn(vv-1)
We make normalization _
o 5N,n
ONp = SN,l' (13)
and define
N
nn(s) =Y dnan, (14)
n=1
nv(s) )
= n ", 15
C(S) ;HJN n ( )
M
() =D pnan”". (16)
n=1

It turns out that for large N and small M the ratio VZN—AES()S) gives very

good approximation to ((s) for s different from the poles of ¢ (s). Just a few



examples:

1 . 77N(3) —681

for s = — + 10001 — 1| =2.13729... - 10 , 17
4 V3000,8(3)C(5) 17)
1 . UN(S) —1569

for s = — + 50001 — 1| = 2.27557... - 10 . 18
4 V6000,11(8)C(3) ( )
1 . nn(s) —2908

for s = — + 100001 — 1| =3.11101... - 10 . 19
4 V12000,14(3)C(3) ( )

4 “Almost linear” relations

For sufficiently large N, the values of py,, and vy (1) for many initial
values of n and M are very small, for example:

M H3000,M V3000,M(1>
2| —2—49...-1071%6 | —2.46855... - 107126
3| —7.40566... - 107126 | —7.14726... - 10728
4 2.85891... - 107284 3.71565... - 107412
5| —1.85782... - 107411 4.26945... - 107510
6 | —2.56167... - 107°% 7.17431... - 107586
7 | —5.02202... - 107°% | —5.49626... - 10742
8 4.39701... - 10764 | —5.73467... - 10768!
9 1.08444... - 107%1 | —5.61417... - 107681

10 1.90599... - 107716 | —5.61417... - 10768¢

This implies that there are “almost linear” relations between ds0001, - - -,
d3000,0- In the case of py ,, such relations have coefficients +1 and —1 because
according to (15))

HNn = ZM (%) 0Nk (20)

k|n

where p(m) is the Mobius function; in the case of vy (1) the coefficients
are rational numbers with small denominators.



5 Connections with primes

On Figures 1 and 2 the color is magenta, if j13000,, > 0, and green other-
wise.
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Figure 2: p3000,,

Let wsg00 = M3000713/1n<13) = 9.895811... - 107582, We have:

H3000,p*

() wsooo| < 3.81...- 1074 for 13 < pF < 419,p is a prime  (21)
n(p




In other words, for 13 < n < 419 the values of p3p00,, are very close to
wso00/A(n), a multiple of the von Mangoldt function.

6 Calculation of ('(s) via ((s)
Let us ajust 13000,n:
[43000,n = 1430000 — W3000A(12). (22)

Then (21)) “explains” the following approximation: for s = }L + 10001

11 ~ —s
73000 (3) (anl F/‘300(Lnn ) C(S) — 1| =6.44...-107™. (23>
—w30006 (5)
Similar,
_l’_
Moo (5 +1s00) 1| = 2.786... - 10~™. (24)
—w3000¢’ (3 + 17500)

7 Simultaneous calculation of ((s) and ('(s)

Solving the system

?73000 (Z H3000,n7 S) ) ~ —WSUOOCI(S) (25>

N3000(1 — 5) (Z f13000,n1° ) C(1—s) ~ —wspp0¢' (1 — ) (26)

9(s)C(s) = g(1 = s)¢(1 = s) (27)
g (s)C(s) +g(s)¢'(s) = —g'(1 = s)C(1 = 5) = g(1 = 5)("(1 = 5) (28)

for s = }L + 1000i produces 752 correct decimal digits for ((s) and 72 correct
decimal digits for (’(s).



8 Special values

Let
1 1
N)=—".
1+ 1
2N — 1+ 1
e 1
Bt 1
B 1
Elbe
5 T
N+1
()R
where ()
z
then
V3000 3000(1) —126
_— 1 —2.46827839...---10
(3000) ’
V6000 6000(1) —165
1+1.09736771...---10 .
~5(6000) N

(29)
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