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Blowing the Trumpet

“The physicist George Darwin used to
say that every once in a while one
should do a completely crazy exper-
iment, like blowing the trumpet to
the tulips every morning for a month.
Probably nothing would happen, but
what if it did?”
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The series converges for s > 1 and diverges at s = 1:
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The series converges in the semiplane $(s) > 1 and defines a function
that can be analytically extended to the entire complex plane except for
the point s = 1, its only (and simple) pole.
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Riemann's zeta function

Euler's values of ((s) for negative integer s were correct:

Bm
¢(—m) = +1 m=0,1...

2m+2
((=2) =¢(-4)=¢(-6)=---=0
Points s1 = =2, so = —4, ..., s, = —2k, ... are called trivial zeroes

of the zeta function, and it has no other real zeroes.
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Euler:

C(1—2k) = (—1)k2t2kp=2k(2k —1)IC(2k) k=1,2,...

Riemann:

¢(l—s) = cos <%S> 21751751 (5)¢(s) s=o0+it
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T (1 ; S . 1> C(l—s)=n3(s—1)T (% + 1) ¢(s)

¢(1-s) &)

§(1=s) = &(s)

Function &(s) is entire, its zeroes are exactly non-trivial (i.e., non-real)
zeroes of ((s).
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Blowing the Trumpet

Assuming that all zeroes of =(t) are real and simple, let them be
denoted +71,+72,... with 0 < 3 <2 < ..., thus the non-trivial
zeroes of ((s) are % + iy, % +iv,.

—Y6Vs —VY3Y2 71 Y1 Y2Y3 Vs YeY7

vy = 14.1347 . ..
~v3 = 25.0109. ..

42 = 21.0220...
Y4 = 30.4249. ..

Suppose that we have found ~1,72,...,vv_1, how could these

numbers be used for calculating an (approximate) value of the next
zero vy 7
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Interpolating determinant

Let us try to approximate =(t) by some simpler function also having

zeroes at the points £vq,..., =yy_1.

Consider an interpolating determinant with even functions fi, f, . ..
Alm) - Alw-1) AlY)
fn(y1) - fn(v-1) fu(t)

Selecting f,(t) = t2("=1) we would obtain just an interpolating
polynomial

having no other zeros.
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Interpolating determinant

If 73,75, ... are zeros of the function
N
= (t) =) A1)
k=1

then the determinant

A(d) - Almo) A

WD) o i) D)

vanish at every zero of =*(t).
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Selecting f1, f5, . ..

=)= ault) on(t) = T EH DT+ 5)
n=1 opaTit
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n=1 ot
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Y200 = 427.20882508407458052814. ..
Axoo(427.208825084075)=+9.85564 ... - 10717794 > 0



Blowing the trumpet: the outcome

N2 (427.208825084074)=—1.92776.. . . -

Y220 = 427.20882508407458052814. ..

Ago(427.208825084075)=-9.85564 . . . -

A2x0(428.127914076616)=+3.30722. .. -

Y201 = 428.12791407661668211030. . .

Do0(428.127914076617)=—1.28498 . .. -

10717793 <0

10717794 >0

10717792 >0

10717792 <0



Blowing the trumpet: the outcome

Dono(427.208825084074)=—1.92776...- 10717793 < 0
Y200 = 427.20882508407458052814. ..
Axoo(427.208825084075)=+9.85564 ... - 10717794 > 0

A2y0(428.127914076616)=+3.30722...- 10717792 > ¢
Y221 = 428.12791407661668211030. . .
Do2o(428.127914076617)=—1.28498...- 10717792 < 0

An0(430.3287454309386)=—1.08026...- 107177 < 0
Y200 = 430.328745430938636669926. . .
A920(430.3287454309387)=+1.56602...- 10717793 > 0



Blowing the trumpet: the outcome

Dono(427.208825084074)=—1.92776...- 10717793 < 0
Y200 = 427.20882508407458052814. ..
Axoo(427.208825084075)=+9.85564 ... - 10717794 > 0

A2y0(428.127914076616)=+3.30722...- 10717792 > ¢
Y221 = 428.12791407661668211030. . .
Do2o(428.127914076617)=—1.28498...- 10717792 < 0

An0(430.3287454309386)=—1.08026...- 107177 < 0
Y200 = 430.328745430938636669926. . .
A920(430.3287454309387)=+1.56602...- 10717793 > 0

A20(441.683199201)=—3.85957...- 107177 < 0
Y230 = 441.68319920118902387. ..
A2oo(441.683199202)=+1.39118...- 1071773 > 0



Blowing the trumpet: the outcome

A12000(t) has zeroes having more than 2000 common decimal digits
with v12000, V12001, - - ; V12010



Partial explanation

o0

=(t) =) Balt)

n=1



Partial explanation

=(t) =) Balt)
n=1

Bi(v1) .. Bilww-1) Bi(t)
AN(t): : : :

BN(%) o Bnlyn-1) BN-(t)



Partial explanation

o0

E(t)225n(t)
n=1
Bi(n) .. Bilyn-1) Bi(t) N
An(t)=| + - : Cl =) dnnBalt)

Bu(m) ... Bn(w-1) Ba(t)] =1



Partial explanation

=(t) =) Balt)
n=1

Bi(v1) .. Bilww-1) Bi(t) N

An(t)=1| : Cl =) dnnBalt)
Bn(v1) oo Bn(ww-1) Ba(t)] "1
Bi(y) .- Bilwwv-1)
% \N+n anl-(’Yl) anl(-’YN—l)
O = (1) Bnri(m) - Bari(yn-1)
ﬂN(.’Yl) i, ﬁN('Y-N—l)




Normalization
Z(t) = Balt)
n=1

Bim) o Blw) BB W
Apn(t) = : : L= Z(SN,nﬁn(t)
Bu(v) ... Bu(w-1) Bu(t)] =1



Normalization
Z(t) = Balt)
n=1

Bim) o Blw) BB W
Apn(t) = : : L= Z(SN,nﬁn(t)
Bu(v) ... Bu(w-1) Bu(t)] =1

5N,n ]
ON,1




Normalization
=(t) = Zﬁn(t)
n=1

Bi(n) - Bilyn-1) PBa(t) N
AN(t) = = Z(SN,nﬁn(t)
Bu(v1) - Bu(ww-1) Bu(t)] "=
ONn = % oy =1
N1



Normalization
=(t) = Balt)
n=1

Bim) o Blw) BB W
Apn(t) = : : L= ZfSN,nﬁn(t)
Bu(v) ... Bu(w-1) Bu(t)] =1

SN n
onn=%—  on1=1
N1

N
Z 5N,n5n(t)
n=1



Normalized coefficients d47.,

n



Normalized coefficients d47.,

8 16 24

47
Z 047,nBn(t)
n=1

n



Normalized coefficients d47.,

n



Normalized coefficients d47.,

8 16 24 32
da7,n = 1+ A4z log(n)

n



Normalized coefficients da7,, with logarithmic scale



Normalized coefficients d47,, with logarithmic scale

1.0
0.8
0.6]
0.4

0.2

e In(n)

-0.2
0470 = 1+ A4z log(n)



Normalized coefficients dag , with logarithmic scale



Normalized coefficients d4g , with logarithmic scale

1.0f

0.8 .

0.4 "~
0.2 e

ot In(n)

-0.2!
dag,n ~ 1+ Aaglog(n)



Normalized coefficients dag , with logarithmic scale



Normalized coefficients d49 , with logarithmic scale

1.04
0.8 .
0.6]
0.4 .

0.2

o In(n)

-0.2

0a9,n = 1+ Agg log(n)



Normalized coefficients dsg , with logarithmic scale



Normalized coefficients dsg , with logarithmic scale

1.04

0.8 .

0.4 .

0.2 e

T, In(n)

-0.2

ds50,n ~ 1 + Aso log(n)



Normalized coefficients ds1 , with logarithmic scale



Normalized coefficients ds1., with logarithmic scale

1.04
0.8
0.6]
0.4

0.2]

T, In(n)

-0.2
d51,n = 1+ As2 log(n)



Normalized coefficients ds, , with logarithmic scale



Normalized coefficients dsp , with logarithmic scale

1.04

0.8

0.6]

0.4

0.2

-0.2

52,0 &= 1+ As2 log(n)

In(n)



Normalized coefficients ds3 , with logarithmic scale



Normalized coefficients ds3,, with logarithmic scale

1.0
0.8
0.6 . .
0.4 . .
.
1 2 3 \4 In()

9530 ~ 1 + As3 log(n)



Normalized coefficients ds4 , with logarithmic scale



Normalized coefficients ds4., with logarithmic scale

1 2 3 75

d54.n ~ 1 + Asa log(n)



Normalized coefficients dss5 , with logarithmic scale



Normalized coefficients dss , with logarithmic scale

1.0
0.8
0.6
0.4 o )
.
1 2 3 \\4 In(rr)

55,0 ~ 1 + Ass log(n)



Normalized coefficients ds6 , with logarithmic scale



Normalized coefficients ds6., with logarithmic scale

1.0
0.8
0.6 .
0.4 " ]
.
1 2 3 \ 7 0

ds56,n ~ 1 + Ase log(n)



Normalized coefficients ds7 , with logarithmic scale



Normalized coefficients d57., with logarithmic scale

1.0
0.8
0.6 .
0.4

0.2

\ In(n)

d57,n &= 1 + A7 log(n)



Normalized coefficients 0130, with logarithmic scale



Normalized

1.04
0.8
0.6]
0.4

0.2

coefficients 0130, with logarithmic scale

-0.2



Normalized

1.04
0.8
0.6]
0.4

0.2

coefficients 0130, with logarithmic scale

L3
*
e,
’,
e,
ey,

-0.2

\‘ Inr)

1 2 3 4 5

0130,n = 1 + p130,2doma(n) + A130 log(n)



The characteristic function of the divisibility

1, ifm|k
0, otherwise

dotmnm(k) = {



Normalized

1.04
0.8
0.6]
0.4

0.2

coefficients 0130, with logarithmic scale

L3
*
e,
’,
e,
ey,

-0.2

\‘ Inr)

1 2 3 4 5

0130,n = 1 + p130,2doma(n) + A130 log(n)



Normalized coefficients 0131 , with logarithmic scale



Normalized coefficients d131,, with logarithmic scale

1.0
0.8
0.6]

0.4

In(7)

1 2 3 4 5

-02
0131,n = 1 + p131,2domy(n) + Ag31 log(n)



Normalized coefficients 0135 , with logarithmic scale



Normalized coefficients d135,, with logarithmic scale

1.0
08
0.6 .
0.4
.,
1 2 3 4 5~ In)

0132,n = 1 + p132 2domy(n) + A132log(n)



Normalized coefficients d169 , with logarithmic scale



Normalized coefficients d169,, with logarithmic scale

3
2
1 \
. o .L
1 2 .3 4 F
-1

9169,n = 1 + 169 2domo(n) + A1gg log(n)



Normalized coefficients d1g0., with logarithmic scale



Normalized coefficients d1g9,, with logarithmic scale

coooe®®®

-10

d180,n = 1 + p1g0,2doma(n) + A1go log(n)



Normalized coefficients 0220,



Normalized coefficients da0 .,

20 40 60 80 100 120 140 160 180 20'0 220 "

0220,n = 1 + po20,2domy(n) + Az log(n)



Normalized coefficients dsgo.p



Normalized coefficients dsgo.p

Y

20




Normalized coefficients d1200,5



Normalized coefficients d1200,5

A

20 900 920 940 960£986 1000

A

11601180



Normalized coefficients d3000,5



Normalized coefficients d3000,5

20 \/\2240 2270 2300 2330 .- 2';:60

\/\2960

n



Partial explanation

The function Agpg(t) is a “smooth” truncation, not of the divergent
Diriclet series

:Ooﬁn Ooan +04n )
200 =2

n=1



Partial explanation

The function Agpg(t) is a “smooth” truncation, not of the divergent
Diriclet series

00 0o
_ ﬁ Oén +04n )

but of the convergent (for real t) alternatlng series

o0 o0

S B = S~y ) T an(=h)

2
n=1 n=1




Partial explanation

The function Agpg(t) is a “smooth” truncation, not of the divergent
Diriclet series

:Ooﬁn Ooan +04n )
200 =2

n=1

but of the convergent (for real t) alternating series

o0 o0

an(t) + an(—t)
Z( )n 15’7(1_)_2( )n 1%n
n=1 n=1 2
. SHEr (Lo paEr (i
= Yy e ey [ -3%) = 2
I\ e
1 1, >
(G L AERE DY e



Normalized coefficients d321

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300




A Conjecture

A Conjecture. For every real v such that 1 < v the sequence

O as - (1) B ng e -

has certain limiting value 6(v).



Normalized coefficients dsps.,

500

n



Normalized coefficients dgo1.,

41

"""""""" f"’zi’zl’()’““zi’é‘()‘"’ﬁée. 500 520340 560 380 600

—41

n



Normalized coefficients dg10.5

VY

20 ¥ 7600 620 640. 660" 680 700

A

780 800



Normalized coefficients dsp00,5

310°¢ Fa

90 4100 \izoo 429( 4400

-310% Y




Normalized coefficients dggoo,»

3 10620

50/ m< 6000 6)% V"

Y

_ 620
310 \/'




Normalized coefficients d12000.5

2 101722 A

i

F ."*.
80\/\ M\S%O 9000 /ﬂm 9200

% i
3 $

-21017 V

A



Normalized coefficients d11981.5

41077 A

H

80 8?(@00 9000

—410"7"

H

100

9200

A



Normalized coefficients d321

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300




Normalized coefficients d321

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300




Normalized coefficients d321

747107183 +1

249%10713 -1

30 60 90 120 150 180



Normalized coefficients d321

TAT 10713 £ 1] - v oo e e

30 60 90 120 150 180

2491073 — T} - o v v

0321,n & 1 + p321,2domy(n) + 321 3doms(n) + A3p1 log(n)



Normalized coefficients d321

TAT 10713 £ 1] - v oo e

30 60 90 120 150 180

2491073 — T} - o v v

0321,n & 1 + p321,2domy(n) + 321 3doms(n) + A3p1 log(n)

po12 = —2—498...-1071 g3 =747...-1071
A3 = —3.33...- 10_18



Normalized coefficients: general case



Normalized coefficients: general case

ONn R D o N, mdomm(n) + Ay log(n)



Normalized coefficients: general case

ONn R D o N, mdomm(n) + Ay log(n)

pnvi=1 domi(m)=1



Averaged normalized coefficients

6N,n + -+ 5N,n+a—1

5N,n,a = 2



Averaged normalized coefficients

5N,n +--+ 5N,n+a—1

5N,n,a = 2

ON,n + 0N, nt1
2

5N,n,2 =



Averaged normalized coefficients

5N,n +--+ 5N,n+a—1
a

5N,n,a =

ON,n + ON 1
’ 2
d d 1
~ 14 s omp(n) + domy(n + 1) N

2
doms(n) + doms(n + 1) W log(n(n+ 1))

2 2

N3



Averaged normalized coefficients

5N,n + -+ 5N,n+a—1
a

5N,n,a =

ON,n + 0N, nt1

6N,n,2 = 5
domy(n) + domy(n + 1)
~ 1+ pn2 5 +
doms(n) + doms(n + 1) log(n(n+ 1))
N3 5 + AN#
HN,2
= 1 ;
+ 55+

doms(n) + doms(n+1 log(n(n+1
o)+ doma(n +1)  log{n(o-+ 1)




Averaged normalized coefficients d321 5.2

20 40 60 80 100 120 140

B o B )t . PP

p3p13 = 7.47...-10713



Averaged normalized coefficients dggg 52



Averaged normalized coefficients dggg .2

D77 s 1O 2] oo co vt et an om0 am 0 0000 0 00 0m 0 000 00000 00000 00 0 00 400 00000 0000 4048 0 0040 0 00 00 0 41 0 00 08

20 40 60 80 100 120 140

B O ) a2 PP

fto993 = 2.26...- 1074



Averaged normalized coefficients dggg 16

1.46 % 10791

1465 107 v v e e v e

20 40 60 80 100 120 140

H999.4 = 1.75...- 10790



Averaged normalized coefficients dggg 512

1.03 5 107128 s e cae con e sm cis soe cas s s r soe s00 00 o e won te0 o e o0 w20 010 e e

20 40 60 80 100 120 140

B L T [ T T T O

9995 = —3.09...-10° 1%



Averaged normalized coefficients dggg p 60



Averaged normalized coefficients dggg 5 60

5.33 % 1071441

......
.......
........

...,




Averaged normalized coefficients dggg 5 60

5.33 % 1071441

......
.........

...

Aggg = —1.73...-107 144



Differences dgg9. 160 — Aggg log(I'(n + 60) — '(n))/60

20 40 60 80 100 120

Aggo = —1.73...- 1071 1997 =1.52... 10717



Almost linear relations



Almost linear relations

rén1+ oy + -+ rmdym =r

rn,r,...,rm, and r are either rational numbers with small
denominators or very close to integers



pn =1

KUN.n




UNn = k=1 k HN1 = 6/\/71 =1 N = 3200
’ n | VN,n | HN,n | VN,H/MN,H ‘
‘ 2 ‘ 1 N2 = HN,L ‘ 24 3.00...- 107134

=-2.00... - 100




UNn = k=1 k HN1 = 6/\/71 =1 N = 3200
’ n | VN,n | HN,n | VN,H/MN,H
N2 — [N, 134
211 ' ' 2 .00...-1
= 200100 | “ " 3.00 0




VN,n = k=1 k NN,l = 6/\/71 =1 N = 3200
’ n | VN n | KN, n VNm/NN,n
ON2 — KN, 24300, 1013
2|1 =-2.00... - 10° + 300
3| —1.50....10-134 | On3 — AN 3-541....10"17

—=+4.50...- 107134




VN,n = k=1 k NN,l = 6/\/71 = 1 N = 3200
’ n | VN,n | HN,n VN,n/,UN,n
5N,2 — HN1 2 3.00... - 107134
2|1 =-2.00... - 10° + 300
3| —1.50....10-134 | On3 — AN 3-541....10"17

=+4.50... - 107134




UN,p = D opo Ik iy =01 =1 N = 3200

’ n | VN n KN, n VNm/NN,n
2|1 On2 = pnL 200, . 100 | 23001071
3| —1.50...10°13¢ | O3 50 g 1 | 37 5A4L. 1071
4| —271...107305 | ON4 — AN 500, . 100 | 73710




UN,p = D opo Ik iy =01 =1 N = 3200

’ n VN n | KN, n VNm/NN,n
2|1 On2 = pnL 200, . 100 | 23001071
3| —1.50...10°13¢ | O3 50 g 1 | 37 5A4L. 1071
4| —271...107305 | ON4 — AN 500, . 100 | 73710

HN2 _ 14542, .10730
[N,




UN,p = D opo Ik iy =01 =1 N = 3200

’ n | VN,n KN, n VNm/NN,n
2|1 ON2 = 200, . 100 | 23001071
3| —1.50...10°13¢ | O3 50 g 1 | 37 5A4L. 1071
4| —2.71...107%5 | OV T g a0 | 4 6:96.. 1071




UN,p = D opo Ik iy =01 =1 N = 3200

’ n | VN,n KN, n VNm/NN,n
2|1 ON2 = 200, . 100 | 23001071
3| —1.50...10°13¢ | O3 50 g 1 | 37 5A4L. 1071
4| —2.71...107%5 | OV I g g a0e | 4—6:96.. 1071




_ N1 Bk
’V/,\;ri =2 k=1 & pn1 =on1 =1 N = 3200
VN n - KN, n VNm/NN,n
2 N,2 — HUN,
1 L oo, . 1g0 | 2300, 1071
3| -150...-10"134 5N,3 — HN1
50... - 10 D Va5, . 10-134 | 37 5AL. 10171
4| _o71 .10-305 | ONa — [N — i,
71...- 10 s ‘210_304 4—6.96...- 107138
5 | —4.72....1043 | ON5 — AN
2 10 L3, 1042 | 5314 1071




_ N1 Bk
’V/,\;ri =2 k=1 & pn1 =on1 =1 N = 3200
VN n - KN, n VNm/NN,n
2 N,2 — HUN,
1 L oo, . 1g0 | 2300, 1071
3| -150...-10"134 5N,3 — HN1
50... - 10 D Va5, . 10-134 | 37 5AL. 10171
4| _o71 .10-305 | ONa — [N — i,
71...- 10 s ‘210_304 4—6.96...- 107138
5 | —4.72....1043 | ON5 — AN
2 10 L3, g0 | 5314 1071




_ -1 BNk
’Vl,\;m = 2 k=1 Kk png =O0n1 =1 N = 3200
14
N,n - KN, n VNm/NN,n
2 N,2 — HUN,
1 L oo, . 1g0 | 2300, 1071
3| -150...-10"134 5N,3 — HN,1
50... - 10 D Va5, . 10-134 | 37 5AL. 10171
4| —2.71...-107305 ON,4 — N1 — KN,
71...- 10 s ‘210_304 4—6.96...- 107138
5| —4.72. .10-%43 ON5 — N,
2 10 L3, g0 | 53141071
6| —2. 10-548 | ON6 — [N,1
2.97...-10 Z 199 .100 | 673 10°*7




YN = Doy P = O =1 N = 3200

’ n VN,n | HN,n VN,n/,UN,n
2|1 On2 = pnL 200, . 100 | 23001071
3| —1.50...10°13¢ | O3 50 g 1 | 37 5A4L. 1071
4| —2.71....10°305 ON,4 _i‘_/\ti O_SMN7210_304 4—6.96...-107138
5| —4.72... - 10—443 5’\/,5 _ﬁg\l_é 36 107442 5—-3.14...- 10_105
6| —207...10°54 | ONo — AN oo, 100 | ~673- 107

BN2 _ 149005 107134

N6




_ N1 Bk
’V/,\;m =2k=1 &k pn1 =0n1 =1 N = 3200
14
N,n - KN, n VNm/NN,n
2 N,2 — HUN,
1 L oo, . 1g0 | 2300, 1071
3| -150...-10"134 5N,3 — HN1
50... - 10 D Va5, . 10-134 | 37 5AL. 10171
4| _o71 .10-305 | ONa — [N — i,
71...- 10 s ‘210_304 4—6.96...- 107138
5| _a70 10443 | ONS —HNI
2 10 L3, g0 | 53141071
6| —2. 10-548 | ON6 — N1 —
2.97...-10 :+4‘50’f"";210_134 +1.51... 1044




I/N n =
: k=1 "k _
N1 = 0N =
[ n o | L N1 =1 N = 3200
n
2|1 ON2 = [iN1 UN.n/ .
. 2 -
3| —1.50....10-13¢ | ON3 LN 200,100 | 2+300- 107
= _ 3— _
4| —2.71...-107305 5N,4—u7vrf11“rloﬁ-lv'210 134 5.41..-1071"
= “a— 4 — _
5| —4.72.... 10443 5/\/,5—#7\71'08“"10 20t 6.96... 101
=42. 10— 5-3. .10~
P e e K TR T .10 ©2 314... 107
s g-1 | F15Le 10

KNN3
KNG

=1-3.095....10744




I/N n =
: k=1 "k _
Un1 =O0N1 =
’ n UNon )1 N,1 1 N = 3200
KN n i
211 ON2 — HUN1 N,n/ BN,
= 2 _
3| _150...10-13¢ | O3 — AN 500100 | 2+3:00..- 1071
=+4. in-134 | 3541 —17
4| 271 10-305 | ON4 — AN Eloﬁ.sz 4 1...-10771
= - 4 — _
5| —4.72.... 10443 5/\/,5—#7\71'08“"10 20t 6.96... 101
—12.36... 107442 5—3.14....107105
6 | —2.97...-107%48 ON6 — N1 — [N 219 10
pn3=-+1.78...- 10747 6+ 1.20...-1078!




I/N n =
: k=1 "k _
Un1=0n1=
I VN.n 1= O =1 N = 3200
KN, n )y
211 ON2 — HUN1 N,n/ BN,
= 2 _
3| _150. .10-13¢ | ON3 KNI 500, .100 | 21300...-10 134
=+4. in-134 | 3541 —17
4| 271 10-305 | ON4 — AN Eloﬁ.sz 4 1...-10771
= A— 4 — _
5| —4.72.... 10443 5/\/,5—#7\71'08“"10 20t 6.96... 101
—142.36... - 10442 5—3.14...- 107105
6 | —2.97...-107548 ON6 — N1 — [N 219 10
pn3=-+1.78... - 107347 64+1.20....10°8




VN = Shor M 1 §
N,1 = =
w1 =1 N = 3200

’ n | v
N,n | [LNm Iy /
211 ON2 — FN,1 Non/ HN,n
100
3| _150. .10-13¢ | ON3 KNI 2.00... - 10 10
—144.50... 10134 3—-5.41...-107171
4| —2.71...-107305 SNa — BN — N 210 10
—11.08...103° 4—6.96... 10138
5| —4.72...-107443 ON5 — [N, 08...- 107 10
=12.36...- 10442 5—3.14...-107105
6 | —2.97...-10758 NG — UN,1 — HN 219 0
N s=+1.78... - 10-547 | 6+ 1.20...- 10-81
7 | 4+5.96...- 107630 ON7 — HN1
~ a7 .1p-620 | T 1.08... 10-61




VN = Shor M 1 §
N,1 = =
w1 =1 N = 3200

’ n | v
N,n | [LNm Iy /
211 ON2 — FN,1 Non/ HN,n
100
3| _150. .10-13¢ | ON3 KNI 2.00... - 10 10
—144.50... 10134 3—-5.41...-107171
4| —2.71...-107305 SNa — BN — N 210 10
—11.08...103° 4—6.96... 10138
5| —4.72...-107443 ON5 — [N, 08...- 107 10
=12.36...- 10442 5—3.14...-107105
6 | —2.97...-10758 NG — UN,1 — HN 219 0
N s=+1.78... - 10-547 | 6+ 1.20...- 10-81
7 | 4+5.96...- 107630 ON7 — HN1
~ a7 .1p-620 | T 1.08... 10-61




YN = Y R =9
’n| — NN71— N,1:1 N = 3200
VN,n | KN
n VN,n/,UN,n
511 N2 — (N1
L 00,100 | 2300 10-134
3| —150.. . 10-134 | ON3 ~ [N
Ciasg.. .11 | 3754 107
4| _271  .10-305 ON.g — N1 — N2
L 108, 107304 | 47096107
5| _a72...10-%3 | ON5 — [N
2361042 | 5314 107
6| —2.07.. . 10548 | ON6 ~HN1 — Hn2—
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