Im Debattierclub 3*7*37 =777
Natural numbers and primes meet in infinity

Will be continued
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P2=2, ps=3, ps=5, ps=7, ... (1)
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Unit 999, Gl. (10)
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Finden Sie dhnliche Zusammenhange zwischen den
infiniten Kettenbriichen

ilgi = 0.6677746579640079820067905925. .
0

=10;1,2,3,4,5,6,7,8,9,10,11,12,13,14,...]
[4,5,6]
und
tanh(1) = 0.7615941559557648881194582...
=10;1,3,5,7,9,11,13,15,17,19,21,...]

und
[0;1,3,5,7,11,13,17,19,23,29,31,37,41,43,...] =
0.7615933143776002907427972457099...



Find more.

** Untersuchen Sie die Konvergenz der einzelnen
Summen, Produkte, Kettenbriiche, Determinanten,
ete.

** Berechnen Sie die zugehorigen
Differenzenquotienten als Grundlage fiir eine
Konvergenzverbesserung (vgl. Units 1, 44, 50).

** Lateral 1 —

** Lateral 2 —

** Lateral 3 —
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Fortsetzung von Unit 999, S.11
.3 _
Besun: [[2, % =2, 2 J_rl = % (2)

** Interpretieren Sie diese Gleichung.

** Schreiben Sie eine Kurzgeschichte
(vgl. Unit 15, part 78.4, S. 20-21), in
der GI. (2) kongenial kodiert ist.

** Untersuchen Sie mogliche Erweiterungen
von Gl. (2), z.B.

** Vermutung:
Es existieren natiirliche Zahlen m und n,
so dass exakt oder mit hoher Genauigkeit

gilt
o iM+1 u
1=2 im-—1 — i _a,
0 p{l+1 X " po
Hi=2 p?—l y

u,v,x,y,a,belN , ggt(a,b)=1. (4)



Beispiel 1: m=3, n=2, %: — :% , a=b=1, exakt

Unterwegs:
20000i°+1
=2 431 _ 1.4999999962501875000...
[]20000 pf+1  1.4999989940366516582...
i=2

p?—l
= 1.0000006681428053127  (5.1,2)

Check more.
Heiller (m,n)-Kandidat:
(19,12) — a=b=1,
Unterwegs:
10000i17+1
1=2 {19_1 _ 1.0000038164327156733...

H10000 pi12+1 1.0000037716971819277 ...
o
i p%z—l

= 1.0000000447353650173... (6.1,2)
Auch im Blickfeld:
(7,5), (11,7), (13,8), (14,9), (15,11), (18,13),
(20,13),...

Im Positivfalle: Bildungsgesetz, Herleitung und

Bewelis.
) 0.0.00000.0.0.0.0.0.0.0.000000000000000000000000000000000000000000000000.¢

Lateral 1
Determinant representations

1,(2)
Ih(2)

=[0;1,2,3,4,5,6,7,8,9,10,11,12,13,14,...]



0 0«1 1x2 2x3 3*%x4 4x5 -

1 00 11 2%x2 3x%x3 4x4 -

1 0 0x0 1x1 2x2 3x3 -
=-11 0 0 0«0 11 2x2 -

1 0 0 0 0«0 1«1 ~—

1 0 0 0 0 0«0 ~—

l l l l l N
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mitn =n, n = — (6)

tanh(1) =[0;1,3,5,7,9,11,13,15,17,19,21,23,...]
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(7)

mitn=n, n =—
n!

Find a determinant representation of
[0;1,3,5,7,11,13,17,19,23,29,31,37,41,43,...].
(8)
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Lateral 2



Infinite simple continued fractions with
,,bodyguards
L.2.1[4,5.,6]

L2 10:1,2,3,4,5,6,7,8,9,10,11,12,13,14,...]
Io(2)

=2%[0;2,1,6,2,10.,3,14,4,18,5,22,6,..]

[0:2,1,6,1,10.,1,14,1,18,1,22.1,..]
= *[0;1,2,3,2, 5.2, 7.2, 9,2,11,2,,...]
(9.1,2,3,4)
J1(2)
2 =[0:1,1,2,1,3,1,4,1,5,1,6,17....
]0(2) [09 5L 9< 939 > T :57 969 977 ]

[0:1,1,1,2,1,1,3,1,1,4,1,1,5,1,1,6,...] =
0.6322499074198799235126670655...
(10.1,2,3)

1.2.2

tanh(1) = [0:1,3,5,7,9,11,13,15,17,19,21.,,.]

tan(1)-1 = [0:1,1,3,1,5,1,7,1,9,1,11,1,13,...]

[0:1,1,1,3,1,1,5,1,1,7,1,1,9,1,1,11,...] =

0.640262676054853319084385827 1=

2%[0:3,8,12,16,20,24,28,...] =

4%[0:6,4,24, 8,40,12,56,16,72,20,88,...]
(11.1,2,3,4,5.6)




[,(1)

=[0;2,4,6,8,10,12,14,16,18,20,...]

Io(1)

2J1(1)—Jo(1) _

]0(1) ]1( ) [O 29194)19691,8,1,10,1,12 ]
:—*[0;1,2223242 5,2, 6,...]

70 [02,1,14,1,1,6,1,1,8,1,1,10,1,1,12,...]

= q*[0;5,10,14,18,22,26,30,...], =2
(12.1,2,3,4,5)

** Vergleichen Sie Konvergenzverhalten
und Differenzenquotienten der scf
Gln (12.4) und (12.5)—
2*[0;5]=0.4
2*[0;5,10]=0.39256862...
2*[0;5,10,14]=0.392211404...
2*[0;5,10,14,18]=0.392211190...
2*[0;5,10,14,18,22]=0.39221119...

(12.5.1)

** Gibt es Faktoren qeQ- , sodass in

3—e

P = q*[ ? ] der scf(q*[ ? ]) noch besser

konvergiert als in GI. (12.2) fiir g=27
q=4:

= = 4%[0; 10, 5, 28,9, 44, 13, 60, 17,

e—
76,21,92, 25,108, 29, 124, 33,
140, 37, 156, 41, 172, 45, 188,
49, 204, 53,220, 57, 236, 61,




L.24
f( 1 . 3—e) _
S¢ 2K e-2
fir k=0
[0; 2,1,1,
41,1,
6.1,1,
8,1,1,
10,1.1,
12,1,1,...]
fir k=1
[0;5,10,
14,
18,
22,
26,
30,...]
fir k=2
[0; 10, 5, 28,
9, 44,

252, 65, 268, 69, 284, 73, 300,
77,316, 81, 332, 85, 348, 89,
364, 93, 380, 97, 396, 101, 412,
105, 428, 109, 444, 113, 460,
117, 476, 121, 492, 125, 508,
129, 524, 133, 540, 137, 556,...]
(12.6)
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Transform the prime scf

40
L2.5

]
(14)

10;1,3,5,7,11,13,17,19,23,29,31,37,41,43,..

with bodyguards?

Lateral 3



Kettenbruchdarstellungen fuir e

L3.1

]

e=1[2;1,2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,..

L3.2

]

,5,10,14,18,22,26,30,34,38,..

1
*10; 5

1
2

e=2+
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[1:2,1,1,1,3,3,1,3,3,5,1,5,3,7, 1,7, 3,
9.1,9,3,11,1,11,3,13,1,13, 3, 15, 1, 15,
3,17,1,17,3,19,1,19, 3,21, 1,21, 3,23, 1,
23,3.25,1,25,3,27,1,27. 3,29, 1,29, 3, 31,
1,31,3,33,1,33,3,35, 1, 35,
3,37,1,37,3,39,1,39,1,...] =2

[1:2,1,3,1,1,3,3,3,1,5,3,5,1,7.3,7, 1,
3,9.3,9,1,11,3,11, 1,13, 3, 13, 1, 15, 3, 15,
1,17,3,17,1,19,3,19, 1,21, 3, 21, 1, 23, 3,
23,1,3,25,3.1,25,1,27,3,27, 1,29, 3, 29,
1,31,3,31,1,3,33,3, 1,33, 1, 3, 35, 3, 35,
1,37,3,37,1,39,3,39,1,...]=2

[1;2,1,1,3,3,5,5,7,7.9,9, 11, 11, 13, 13,
15, 15,17, 17, 19, 19, 21, 21, 23, 23, 25, 25,
27,27, 29,29, 31, 31, 33, 33, 35, 35, 37, 37,
39,39, ...]=2
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Links to

Unitl$5, part 78.4, S. 20-21
Link zu Unit 75, ...

Unit 999, S.11

Potenzielles Ideeneinzugsgebiet:
https://www.spektrum.de/news/auf-der-jagd-nach-
dem-supermetall/1702088?utm_source=pocket-
newtab
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