
 

 

Unit 312 

Für Jonathan und Freunde gesammelt,                                                                          

zur kritischen  Diskussion                                                              

Aphorisms, advices, anecdotes, brain teasers, curious 

stories, epigrams, epigraphs, epitaphs, crazy-creative 

ideas, suggestions and set pieces for thriller and mystery 

writers, koans, memorabilia, mottos, poems, proverbs, 

riddles, algorithmics ideas catchment areas, quotations, 

sayings, slogans, scurrilities, besun, etc., collected for 

encouragement and the advantage of visitors and of 

myself.                         

An unconventional challenger,                         

„Arboretum - Algoretum - Crearetum“.     

Materialsammlung, eine kreative Umgebung für 

mathematische/informatische Untersuchungen, z.B.                                                     

Darstellung mathematischer Konstanten als nested 

expressions, Kettenbrüche, … oder Mischformen zur 

Sichtbarmachung innerer Strukturen 

 

Variationen auf die sprudelnde Quelle ex, ext.                        

** Entwicklung von e2 in einen einfachen Kettenbruch                      

Simple continued fraction (scf) representation of e2 [1,2] 

scf(e2-1) =  

[6*1; 2, 1, 1, 3, 6*3, 5, 1, 1, 6, 6*5, 8, 1, 1, 9, 6*7, 11, 1, 

1, 12, 6*9, 14, 1, 1, 15, 6*11, 17, 1, 1, 18, 6*13, 20, 1, 



1, 21, 6*15, 23, 1, 1, 24, 6*17, 26, 1, 1, 27, 6*19, 29, 1, 

1, 30, 6*21, 32, 1, 1, 33, 6*23, 35, 1, 1, 36, 6*25, 38, 1, 

1, 39, 6*27, 41, 1, 1, 42, 6*29, 44, 1, 1, 45, 6*31, 47, 1, 

1, 48, 6*33, 50, 1, 1, 51, 6*35, 53, 1, 1, 54, 6*37, 56, 1, 

1, 57, 6*39, 59, 1, 1, 60, 6*41, 62, 1, 1, 63, 6*43, 65, 1, 

1, 66, 6*45, 68, 1, 1, 69, 6*47, 71, 1, 1, 72, 6*49, 74, 1, 

1, 75, 6*51, 77, 1, 1, 78, 6*53, 80, 1, 1, 81, 6*55, 83, 1, 

1, 84, 6*57, 86, 1, 1, 87, 6*59, 89, 1, 1, 90, 6*61, 92, 1, 

1, 93, 6*63, 95, 1, 1, 96, 6*65, 98, 1, 1, 99, 6*67, 101, 

1, 1, 102, 6*69, 104, 1, 1, 105, 6*71, 107, 1, 1, 108, 

6*73, 110, 1, 1, 111, 6*75, 113, 1, 1, 114, 6*77, 116, 1, 

1, 117,6*79, 119, 1, 1, 120, 6*81, 122, 1, 1, 123, 6*83, 

125, 1, 1, 126, 6*85, 128, 1, 1, 129, 6*87, 131, 1, 1, 

132, 6*89, 134, 1, 1, 135, 6*91, 137, 1, 1, 138, 6*93, 

140, 1, 1, 141, 6*95, 143, 1, 1, 144, 6*97, 146, 1, 1, 

147, 6*99, 149, 1, 1, 150, 6*101, 152, 1, 1, 153, 6*103, 

155, 1, 1, 156, 6*105, 158, 1, 1, 159, 6*107, 161, 1, 1, 

162, 6*109, 164, 1, 1, 165, 6*111, 167, 1, 1, 168, 

6*113, 170, 1, 1, 171, 6*115, 173, 1, 1, 174, 6*117, 

176, 1, 1, 177, 6*119, 179, 1, 1, 180, 6*121, 182, 1, 1, 

183, 6*123, 185, 1, 1, 186, 6*125, 188, 1, 1, 189, 

6*127, 191, 1, 1, 192, 6*129, 194, 1, 1, 195, 6*131, 

197, 1, 1, 198, 6*133, 200, 1, 1, 201, 6*135, 203, 1, 1, 

204, 6*137, 206, 1, 1, 207,…]                                                       
= 1+[6*(2k+1),(3k+2),1,1,(3k+3)]k=0,1,2,3,4,… 

********************************************* 

[1] https://de.wikipedia.org/wiki/Kettenbruch                                                            

https://en.wikipedia.org/wiki/Continued_fraction                            

[2] https://de.wikipedia.org/wiki/Euklidischer_Algorithmus 



https://en.wikipedia.org/wiki/Euclidean_algorithm                  

# Unit 26 

** Anschließende Fragen und Probleme:                                                                                             

►Weiter: scf(en) für n=3,4,5,…                                                                                                                                                                          

►Graphische Darstellung → 2D-Musterbildung  aus der 

vorstehenden 1D-scf(e2) -Folge                                                                          
Vgl. [1,(2.S.48-50),3,4]), insbesondere als colorierte 2D-Ulam-Spirale 

(Unit 3). Diskussion: „Computerkunst“                                                            

►1D-scf(e2-1)-Folge → 2D-Musterbildung  → 3D ??                               
(Polyeder, Kristalle, Quasikristalle, Viren, …) 

[3] https://www.spektrum.de/kolumne/freistetters-formelwelt-

alien-botschaften-in-zahlen/2149719                                                  

Spektrum der Wissenschaft/Die Woche 25/2023                     

[4] https://de.wikipedia.org/wiki/Algorithmische_Zahlentheorie 

[5] E.P. Stoschek. Abenteuer Algorithmus. Dresden 

University Press 1996, ISBN 3-931828-31-X 

[6] E. Stoschek, D. Schönfeld. Computergraphik im 

Spannungsfeld zwischen Algorithmus und Phantasie.      

Verlag Harri Deutsch 2000, ISBN3-8171-1640-3   

[7] Spektrum Kompakt30/2019 Primzahlen - Die Stars der 

Mathematik.                                                                                               

[8] Eli Maor. e.The story of a number.                                           

Princeton University Press 1994, ISBN 0-691-03390-0                          

[9] https://www.spektrum.de/kolumne/mit-kettenbruechen-

zur-irrationalsten-zahl-von-allen/2213426  

►►Ersetzt man in vorstehender Entwicklung von e2 in einen 

einfachen Kettenbruch den Faktor 6 durch eine Variable x∊ℝ, 

so erhält man die durch einen scf dargestellte Funktion 

f(scf(e2-1),x) = [x*(2k+1),(3k+2),1,1,(3k+3)]k=0,1,2,3,4,…                                                                                                   

# Berechnen Sie den Werteverlauf dieser Funktion(x) und 

stellen Sie ihn durch einen Graphen dar.                                                             



# Untersuchen und diskutieren Sie die Eigenschaften dieser 

Funktion.                                                                                                              

# Erweiterung x∊ℂ                                                                                     
Vgl. [10] Jahnke-Emde-Lösch. Tafeln Höherer Funktionen.                            

B.G. Teubner Verlagsgesellschaft Stuttgart 1960 

►►Wie müssen (transzendente/irrationale) Zahlen 

beschaffen sein, damit in ihrer Entwicklung in einen 

(unendlichen) einfachen Kettenbruch (scf) periodisch die 

Elementfolge (snip) …,1,1,… auftritt?                                                     

Beispiele                                                                                                     

# scf(e)=[2;1,2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,1,1,14,1,1, …]  

# scf((3-e)/(e-2))=[0;2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,1,1,… ] 

# scf(e2-1)=[6;2,1,1,3,18,5,1,1,6,30,8,1,1,9,42,11,1,1,12,…]                                                                     

# scf(sqr(e))=[1,1,1,1,5,1,1,9,1,1,13,1,1,17,1,1,21,1,1,25,…]  

# scf(24(sqr(e)-1)-1)=[24;1,1,1,  39,1,1,  3,  288,  5,1,1,                                             

                                                 103,1,1,  7,  544,  9,1,1,                                                        

                                                 167,1,1,11,  800,13,1,1,                                                               

                                                 231,1,1,15,1056,17,1,1,…] 

# scf(2-3(sqr(e)-1)-1)= [0,2,3,1,2,15,  2,2,3,1,1,  2,1, 

                                                   15,  4,2,3.1,1,  4,1, 

                                                   15,  6,2,3,1,1,  6,1, 

                                                   15,  8,2,3,1,1,  8,1, 

                                                   15,10,2,3,1,1,10,1, 

                                                   15,12,2,3,1,1,12,1,  

                                                   15,14,2,3,1,1,14,1,  

                                                   15,16,2,3,1,1,16,1,…]     

 # scf((sqr(17)+1)(sqr(17)-1)-1) = [1;1,1,1,3,1,1,3,1,1,3,1,1, …] 



 ►►Untersuchen Sie das Auftreten dieser und anderer snips    

in scf(…)       → …,1,3,…   …,3,1,…   Interpretation?                                                           

Beispiele                                                                                 

scf(2sqr(e)) =       [3;3,      2,1,3,4,1,3,6,1,3,  8,1,3,10,1,3,…]                                    

scf((1/2)sqr(e)) = [0;1,4,1,2,3,1,4,3,1,6,3,1,  8,3,1,10,3,1,…] 

scf((sqr(17)+1)(sqr(17)-1)-1) = [1;1,1,1,3,1,1,3,1,1,3,1,1,3,1,..]  

?? [11] https://en.wikipedia.org/wiki/Mathematical_constant 

[12] https://en.wikipedia.org/wiki/List_of_mathematical_constants   

[13] https://de.wikipedia.org/wiki/Mathematische_Konstante 

►►Die Folge der Elemente der Darstellung von e2 durch 

einen einfachen Kettenbruch scf(e2), der Träger, werde durch 

eine Zahlenfolge, das Signal, eindeutig umkehrbar moduliert. 

Konstruieren Sie einen solchen Modulationsalgorithmus und 

den zugehörigen Demodultionsalgorithmus, mit dessen Hilfe 

das Signal wiedergewonnen werden kann. Anwendungen? 

[14] https://de.wikipedia.org/wiki/Modulation_(Technik)  

[15] https://en.wikipedia.org/wiki/Modulation 

312.312 Graphic interpretation of scf(e2), part 1                                                                           

Input: Sequence of natural numbers f(1),f(2),f(3),f(4),f(5),…                                                                                      

= sequence of elements of a simple continued fraction (scf) 

representation of a rational/irrational/transcendent number,  f.i.                                                                                                                                     

scf(e2-1) =                                                                                  

[6*1; 2, 1, 1, 3, 6*3, 5, 1, 1, 6, 6*5, 8, 1, 1, 9, 6*7, 11, 1, 

1, 12, 6*9, 14, 1, 1, 15, 6*11, 17, 1, 1, 18, 6*13, 20, 1, 

1, 21, 6*15, 23, 1, 1, 24, 6*17, 26, 1, 1, 27, 6*19, 29, 1, 

1, 30, 6*21, 32, 1, 1, 33, 6*23, 35, 1, 1, 36, 6*25, 38, 1, 

1, 39, 6*27, 41, 1, 1, 42, 6*29, 44, 1, 1, 45, 6*31, 47, 1, 

1, 48, 6*33, 50, 1, 1, 51, 6*35, 53, 1, 1, 54, 6*37, 56, 1, 

1, 57, 6*39, 59, 1, 1, 60, 6*41, 62, 1, 1, 63, 6*43, 65, 1, 

1, 66, 6*45, 68, 1, 1, 69, 6*47, 71, 1, 1, 72, 6*49, 74, 1, 



1, 75, 6*51, 77, 1, 1, 78, 6*53, 80, 1, 1, 81, 6*55, 83, 1, 

1, 84, 6*57, 86, 1, 1, 87, 6*59, 89, 1, 1, 90, 6*61, 92, 1, 

1, 93, 6*63, 95, 1, 1, 96, 6*65, 98, 1, 1, 99, 6*67, 101, 

1, 1, 102, 6*69, 104, 1, 1, 105, 6*71, 107, 1, 1, 108, 

6*73, 110, 1, 1, 111, 6*75, 113, 1, 1, 114, 6*77, 116, 1, 

1, 117,6*79, 119, 1, 1, 120, 6*81, 122, 1, 1, 123, 6*83, 

125, 1, 1, 126, 6*85, 128, 1, 1, 129, 6*87, 131, 1, 1, 

132, 6*89, 134, 1, 1, 135, 6*91, 137, 1, 1, 138, 6*93, 

140, 1, 1, 141, 6*95, 143, 1, 1, 144, 6*97, 146, 1, 1, 

147, 6*99, 149, 1, 1, 150, 6*101, 152, 1, 1, 153, 6*103, 

155, 1, 1, 156, 6*105, 158, 1, 1, 159, 6*107, 161, 1, 1, 

162, 6*109, 164, 1, 1, 165, 6*111, 167, 1, 1, 168, 6*113, 

170, 1, 1, 171, 6*115, 173, 1, 1, 174, 6*117, 176, 1, 1, 

177, 6*119, 179, 1, 1, 180, 6*121, 182, 1, 1, 183, 

6*123, 185, 1, 1, 186, 6*125, 188, 1, 1, 189, 6*127, 

191, 1, 1, 192, 6*129, 194, 1, 1, 195, 6*131, 197, 1, 1, 

198, 6*133, 200, 1, 1, 201, 6*135, 203, 1, 1, 204, 

6*137, 206, 1, 1, 207, 6*138, 209, 1, 1, 210,…] = 
[6*(2k+1),(3k+2),1,1,(3k+3)]k=0,1,2,3,4,…  = 

[6; 2, 1, 1, 3, 18, 5, 1, 1, 6, 30, 8, 1, 1, 9, 42, 11, 1, 1, 12, 54, 14, 1,1 

15,   66, 17, 1, 1, 18,   78, 20, 1, 1, 21,   90, 23, 1, 1, 24, 102, 26, 1, 1, 

27, 114, 29, 1, 1, 30, 126, 32, 1, 1, 33, 138, 35, 1, 1, 36, 150, 38, 1, 1, 

39, 162, 41, 1, 1, 42, 174, 44, 1, 1, 45, 186, 47, 1, 1, 48, 198, 50, 1, 1, 

51, 210, 53, 1, 1, 54, 222, 56, 1, 1, 57, 234, 59, 1, 1, 60, 246, 62, 1, 1, 

63, 258, 65, 1, 1, 66, 270, 68, 1, 1, 69, 282, 71, 1, 1, 72, 294, 74, 1, 1, 

75, 306, 77, 1, 1, 78, 318, 80, 1, 1, 81, 330, 83, 1, 1, 84, 342, 86, 1, 1,                                                                     

87, 354, 89, 1, 1  90, 366, 92, 1, 1, 93, 378, 95, 1, 1, 96, 390,                                                                                                           

98,   1, 1,   99, 402, 101, 1, 1, 102, 414, 104, 1, 1, 105, 426, 107, 1, 1, 108, 438,                                                                   

110, 1, 1, 111, 450, 113, 1, 1, 114, 462, 116, 1, 1, 117, 474, 119, 1, 1, 120, 486,                                                                    

122, 1, 1, 123, 498, 125, 1, 1, 126, 510, 128, 1, 1, 129, 522, 131, 1,1, 132, 534,                                                                

134, 1, 1, 135, 546, 137, 1, 1, 138, 558,140, 1, 1, 141,  570, 143, 1,1, 144, 582,                                                                 

146, 1, 1, 147, 594, 149, 1, 1, 150, 606,152, 1, 1, 153, 618, 155, 1, 1, 156, 630,                                                                     

158, 1, 1, 159, 642, 161, 1, 1, 162, 654,164, 1, 1, 165, 666, 167, 1, 1, 168, 678,                                                                

170, 1, 1, 171, 690, 173, 1, 1, 174, 702,176, 1, 1, 177, 714, 179, 1, 1, 180, 726,                                                                   

182, 1, 1, 183, 738, 185, 1, 1, 186, 750,188, 1, 1, 189, 762, 191, 1, 1, 192, 774,                                                                    

194, 1, 1, 195, 786, 197, 1, 1, 198, 798,200, 1, 1, 201, 810, 203, 1, 1, 204, 822,                                                                     

206, 1, 1, 207, 834, 209, 1, 1, 210, 846, …]  

The following graphs are designed by Dr. Tianhai Liu,      

aicas Karlsruhe. 



 

 

 

Algorithm 1                                                                                              

# for x from 1 by 1 to k  set point(x)=(f(2x-1),f(2x))                              

# for x from 1 by 1 to k  connect point(x) with point (x+1)                           

by a line segment                                                                            



Output: 2D Polygon 1↓ 

 

                                                                                         

Algorithm 2                                                                                              

# for x from 1 by 1 to k  set p(x)=(f(2x-1),f(2x)) and                    

p(x+1)=(f(2x),f(2x+1))                                                               

# for x from 1 by 1 to k  connect p(x) with p(x+1)                           

by a line segment                                                                            

Output: 2D Polygon 2↓ 



 

Algorithm 3                                                                                              

# for x from 1 by 1 to k  set p(x)=(f(3x-2),f(3x))                                                                                   

# for x from 1 by 1 to k  connect p(x) with p(x+1)                           

by a line segment                                                                            

Output: 2D Polygon 3↓ 

 



 
with the point sequence  (6,1) (1,18) (5,1) (6,8) (1,9) (42,1) (1,54) (14,1) (15,17) (1,18) (78,1) 

(1,90) (23,1) (24,26) (1,27) (114,1) (1,126) (32,1) (33,35) (1,36) (150,1) (1,162) (41,1) (42,44) (1,45) (186,1) 

(1,198) (50,1) (51,53) (1,54) (222,1) (1,234) (59,1) (60,62) … 

 

** 312.312 Graphic interpretation of scf(e2), part 2 

rest(a,b) = a mod b -- ganzzahliger Rest, der bei der Division 

a:b übrig bleibt, a,b∊ℕ  ; z.B.rest(420,137)=9                                           

a mod b -- natural number remainder left after the division of a 

by b, a,b∊ℕ  ; f.i.  420 mod 137 = 9 



Input: Sequence of natural numbers 

g(1),g(2),g(3),g(4),g(5),…= f(1),f(2),f(3),f(4),f(5),…mod p 

g(x) = f(x) mod prime number 

For scf(e2 -1), p=37                                                       ► 

g(1),g(2),g(3),g(4),g(5),…=                                               [6; 

2, 1, 1, 3, 18, 5, 1, 1, 6, 30, 8, 1, 1, 9, 5, 11, 1, 1, 12, 17, 

14, 1, 1, 15, 29, 17, 1, 1, 18, 4, 20, 1, 1, 21, 16, 23, 1, 1, 

24, 28, 26, 1, 1, 27, 3, 29, 1, 1, 30, 15, 32, 1, 1, 33, 27, 

35, 1, 1, 36, 2, 1, 1, 1, 2, 14, 4, 1, 1, 5, 26, 7, 1, 1, 8, 1, 

10, 1, 1, 11, 13, 13, 1, 1, 14, 25, 16, 1, 1, 17, 0, 19, 1, 1, 

20, 12, 22, 1, 1, 23, 24, 25, 1, 1, 26, 36, 28, 1,1,29,11, 

31,1,1,32,23,34,1,1,35,35,0,1,1,1,10,3,1,1,4,22,6,1,1,7,..  

=                                                                                                          
[ 6;   2, 1, 1,   3, 18,   5, 1, 1,   6,  30,   8, 1, 1,  9,    5, 11, 1, 1, 12,                                                                         

17, 14, 1, 1, 15, 29, 17, 1, 1, 18,    4, 20, 1, 1, 21, 16, 23, 1, 1, 24,                                                                         

28, 26, 1, 1, 27,   3, 29, 1, 1, 30,  15, 32, 1, 1, 33, 27, 35, 1, 1, 36,                                                                                                                                                                                                                                                                                                                    

2,     1, 1, 1,   2, 14,   4, 1, 1,   5,  26,   7, 1, 1,   8,   1, 10, 1, 1, 11,                                                                         

13, 13, 1, 1, 14, 25, 16, 1, 1, 17,    0, 19, 1, 1, 20, 12, 22, 1, 1, 23,                                                                         

24, 25, 1, 1, 26, 36, 28, 1, 1, 29,  11, 31, 1, 1, 32, 23, 34, 1, 1, 35,                                                                                                

35,   0, 1, 1,   1, 10,   3, 1, 1,   4,  22,   6, 1, 1,   7, 34,   9, 1, 1, 10,                                                                             

9,   12, 1, 1, 13, 21, 15, 1, 1, 16,  33, 18, 1, 1, 19,   8, 21, 1, 1, 22,                                                                                         

20, 24, 1, 1, 25, 32, 27, 1, 1, 28,    7, 30, 1, 1, 31, 19, 33, 1, 1, 34,                                                                                         

31, 36, 1, 1,   0,   6,   2, 1, 1,   3,  18,   5, 1, 1,   6, 30,   8, 1, 1,   9,                                                                                           

5,   11, 1, 1, 12, 17, 14, 1, 1, 15,  29, 17, 1, 1, 18,   4, 20, 1, 1, 21,                                                                                          

16, 23, 1, 1, 24, 28, 26, 1, 1, 27,    3, 29, 1, 1, 30, 15, 32, 1, 1, 33,                                                                                      

27, 35, 1, 1, 36,   2,   1, 1, 1,   2,  14,   4, 1, 1,   5, 26,   7, 1, 1,   8,                                                                                              

1,   10, 1, 1, 11, 13, 13, 1, 1, 14,  25, 16, 1, 1, 17,   0, 19, 1, 1, 20,                                                                                          

12, 22, 1, 1, 23, 24, 25, 1, 1, 26, 36,  28, 1, 1, 29, 11, 31, 1,1,  32,                                                                                         

23, 34, 1, 1, 35, 35,   0, 1, 1,   1, 10,    3, 1, 1,   4, 22,   6, 1, 1,   7,                                                                                         

34,   9, 1, 1, 10,   9, 12, 1, 1, 13, 21,  15, 1, 1, 16, 33, 18, 1, 1, 19,                                                                                        

8,   21, 1, 1, 22, 20, 24, 1, 1, 25, 32,  27, 1, 1, 28,   7, 30, 1, 1, 31,                                                                         

19, 33, 1, 1, 34, 31, 36, 1, 1,   0,   6,    2, 1, 1,   3, 18,   5, 1, 1,   6,                                                                                           

30,   8, 1, 1,   9,   5, 11, 1, 1, 12, 17,  14, 1, 1, 15, 29, 17, 1, 1, 18,                                                                                         

4,   20, 1, 1, 21, 16, 23, 1, 1, 24, 28,  26, 1, 1, 27,   3, 29, 1, 1, 30,                                                                                            

15, 32, 1, 1, 33, 27, 35, 1, 1, 36,   2,    1, 1, 1,   2, 14,   4, 1, 1,   5,                                                                                         

26,   7, 1, 1,   8,   1, 10, 1, 1, 11, 13,  13, 1, 1, 14, 25, 16, 1, 1, 17,                                                                                         

0,   19, 1, 1, 20, 12, 22, 1, 1, 23, 24,  25, 1, 1, 26, 36, 28, 1, 1, 29,                                                                                          

11, 31, 1, 1, 32, 23, 34, 1, 1, 35, 35,    0, 1, 1,   1, 10,   3, 1, 1,   4,…] 

Algorithm 1/2/3  …                                                          

Output: 2D Polygon 1/2/3 



►► Related graphs 1/2/3 ?  Discussion!             

**************************************************

** Brückenschlag zu:                                                                               

[16] https://www.spektrum.de/news/neue-mathematische-

form-entschluesselt-geometrie-von-

perlbooten/2234077?utm_source=sdwv_daily&utm_medium=

nl&utm_content=heute                                                                 

[17] https://www.spektrum.de/news/quantenfehlerkorrektur-

mit-aperiodischen-kachelungen/2208722                                                    

[18] https://www.spektrum.de/podcast/einstein-kachel-wie-

ein-hobby-mathematiker-die-fachwelt-ueberraschte/2185365  

[19] https://www.spektrum.de/news/parkettierung-

mathematiker-feiern-hatfest-fuer-einstein-kachel/2168346  

[20] https://www.spektrum.de/news/vampir-kachel-loest-den-

einstein-ab/2146095                                                                      

[21] https://www.spektrum.de/kolumne/mit-geometrie-das-

universum-verstehen/2126919                                                                                                                          

[22] Spektrum Kompakt40/2023 Parkettierungen - 

Mathematik mit Fliesen und Klötzchen                                                          

[23] Spektrum Kompakt3/2020 Mathematisches Parkett.                               

[24] K. Hartnett. Eine neue Art der Symmetrie.                                                          

Spektrum der Wissenschaft 9.24, S. 42 - 47                                                                                                   

Links zu den Units 26, 30.1, 79.3, 88, 193, 59, Lambda 1,2 

************************************************** 

** scf(ex) mit halbzahligem Argument:                                                                                                                                                                                                                                           

x = 2/(2n+1) = 1/(n + ½); n∊ℕ                                                      

scf(e2/3)= [1;1,                                                                          

18*  1,    7,1,1,  10,18*  3,  16,1,1,  19,                                          

18*  5,  25,1,1,  28,18*  7,  34,1,1,  37,                                                

18*  9,  43,1,1,  46,18*11,  52,1,1,  55,                                              

18*13,  61,1,1,  64,18*15,  70,1,1,  73,                                                  

18*17,  79,1,1,  82,18*19,  88,1,1,  91,                                                 



18*21,  97,1,1,100,18*23,106,1,1,109,                                                       

18*25,115,1,1,118,18*27,124,1,1,127,                                        

18*29,133,1,1,136,18*31,142,1,1,145,                                                                            

18*33,151,1,1,154,18*35,160,1,1,163,                                                   

18*37,169,1,1,172,18*39,178,1,1,181,                                                    

18*41,187,1,1,190,18*43,196,1,1,199,                                                    

18*45,205,1,1,208,18*47,214,1,1,217,                                                 

18*49,223,1,1,226,18*51,232,1,1,235,                                                     

18*53,241,1,1,244,18*55,250,1,1,253,                                       

18*57,259,1,1,262,18*59,268,1,1,271,                                               

18*61,277,1,1,280,18*63,286,1,1,289,                                                 

18*65,295,1,1,298,18*67,304,1,1,307,                                               

18*69,313,1,1,316,18*71,322,1,1,325,                                              

18*73,331,1,1,334,18*75,340,1,1,343,                                               

18*77,349,1,1,352,18*79,358,1,1,361,…] 

scf(e2/5)= [1;2,                                                                                       

30*  1,  12,1,1,  17,30*  3,  27,1,1,  32,                                                            

30*  5,  42,1,1,  47,30*  7,  57,1,1,  62,                                                   

30*  9,  72,1,1,  77,30*11,  87,1,1,  92,                                            

30*13,102,1,1,107,30*15,117,1,1,122,                     

30*17,132,1,1,137,30*19,147,1,1,152,                                              

30*21,162,1,1,167,30*23,177,1,1,182,                                                    

30*25,192,1,1,197,30*27,207,1,1,212,                                                 

30*29,222,1,1,227,30*31,237,1,1,242,                                               

30*33,252,1,1,257,30*35,267,1,1,272,                                              

30*37,282,1,1,287,30*39,297,1,1,302,                                            

30*41,312,1,1,317,30*43,327,1,1,332, 

30*45,342,1,1,347,30*47,357,1,1,362,                                                

30*49,373,1,1,377,30*51,387,1,1,392,                                                    

30*53,402,1,1,407,30*55,417,1,1,422,                                                 

30*57,432,1,1,437,30*59,447,1,1,452,                                

30*61,462,1,1,467,30*63,477,1,1,482,                                                    



30*65,492,1,1,497,30*67,507,1,1,512,                                                     

30*69,522,1,1,527,30*71,537,1,1,542,                                                   

30*73,552,1,1,557,30*75,567,1,1,572,                                                

30*77,582,1,1,587,30*79,597,1,1,602,…]  

scf(e2/7)= [1;3,                                                                                        

42*  1,  17,1,1,  24,42*  3,  38,1,1,  45,                                          

42*  5,  59,1,1,  66,42*  7,  80,1,1,  87,                                 

42*  9,101,1,1,108,42*11,122,1,1,129,                                               

42*13,143,1,1,150,42*15,164,1,1,171,                       

42*17,185,1,1,192,42*19,206,1,1,213,                                          

42*21,227,1,1,234,42*23,248,1,1,255,                                     

42*25,269,1,1,276,42*27,290,1,1,297,                                           

42*29,311,1,1,318,42*31,332,1,1,339,                        

42*33,353,1,1,360,42*35,374,1,1,381,                             

42*37,395,1,1,402,42*39,416,1,1,423,                         

42*41,437,1,1,444,42*43,458,1,1,465,                        

42*45,479,1,1,486,42*47,500,1,1,507,                           

42*49,521,1,1,528,42*51,542,1,1,549,                        

42*53,563,1,1,570,42*55,584,1,1,591,                                            

42*57,605,1,1,612,42*59,626,1,1,633,                                             

42*61,647,1,1,654,42*63,668,1,1,675,                                           

42*65,689,1,1,696,42*67,710,1,1,717,                                             

42*69,731,1,1,738,42*71,752,1,1,759,                                             

42*73,773,1,1,780,42*75,794,1,1,801,                           

42*77,815,1,1,822,42*79,836,1,1,843,…]          

scf(e2/11) = [1;5,                                                                                     

66*  1,  27,1,1,  38,66*  3,  60,1,1,  71,                                                         

66*  5,  93,1,1,104,66*  7,126,1,1,137,                                   

66*  9,159,1,1,170,66*11,192,1,1,203,                                            

66*13,225,1,1,236,66*15,258,1,1,269,                          

66*17,291,1,1,302,66*19,324,1,1,335,                             

66*21,357,1,1,368,66*23,390,1,1,401,                                          



66*25,423,1,1,434,66*27,456,1,1,467,                          

66*29,489,1,1,500,66*31,522,1,1,533,                         

66*33,555,1,1,566,66*35,588,1,1,599,                                          

66*37,621,1,1,632,66*39,654,1,1,665,                         

66*41,687,1,1,698,66*43,720,1,1,731,                         

66*45,753,1,1,764,66*47,786,1,1,797,                                           

66*49,819,1,1,830,66*51,852,1,1,863,                          

66*53,885,1,1,896,66*55,918,1,1,929,                                

66*57,951,1,1,962,66*59,984,1,1,995,…]  

scf(e2/15) = [1;7,                                                                                      

90*  1,  37,1,1,  52,90*  3,  82,1,1, 97,                                                   

90*  5,127,1,1,142,90*  7,172,1,1,187,                                             

90*  9,217,1,1,232,90*11,262,1,1,277, 

90*13,307,1,1,322,90*15,352,1,1,367,                                            

90*17,397,1,1,412,90*19,442,1,1,457,                                                     

90*21,487,1,1,502,90*23,532,1,1,547, 

90*25,577,1,1,592,90*27,622,1,1,637,                             

90*29,667,1,1,682,90*31,712,1,1,727,                             

90*33,757,1,1,772,90*35,802,1,1,817,                                          

90*37,847,1,1,862,90*39,892,1,1,907,                              

90*41,937,1,1,952,90*43,982,1,1,997,…]  

# Aus vorstehenden (numerischen, experimentellen) Einzel-

scf-Entwicklungen induziert:                                                                                                   

** scf(e(2/(2n+1))) = scf(e(1/(n+1/2))) =                                                  

[1;n,6(2n+1)(2k-1),a(n,k),1,1,b(n,k),]k=1,2,3,…                                                        

mit  a(n,k)=3k(2n+1)-(n+1), b(n,k)=3k(2n+1)+n; n∊ℕ0 ,    
Offene Fragen:                                                                                                                    

# Detaillierte Herleitung, Beweis durch vollständige Induktion.                                                               

# scf(e1/x) mit halbzahligem Argument: x = (n+1/2); n∊ℕ,                                                                                                          
Diskussion von Spezialfällen → n ist Primzahl, Fibonacci-

Zahl, magische Zahl (Kernphysik), …                                       

** Graphische Darstellung → 2D-Musterbildung  aus den                                



1D-scf-Folgen in Unit 312  (vgl. Unit 3),                                                                      

insbesondere als colorierte 2D-Ulam-Spiralen und gaussian-

prime-spirals [38]                                                                                                                              
# Unit 312-1D-scf-Folgen → 2D-Musterbildung  → 3D ??                               

(Polyeder, Kristalle, Quasikristalle, Viren, …)                                           

# Ist aus dem periodischen Auftreten der snips ,1,1, im scf 

einer Dezimalzahl zu schließen, daß der sie generierende 

Formelausdruck e enthält?  Beipiele, Gegenbeispiele, 

Diskussion, vgl. [25].  ↓↓                                                                                            

Beispiele                                                                                                          

scf(e) = [2;1,2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,…]                                 

scf((3-e)/(e-2)) = [0;2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,1,1,…] 

scf(e2-1) =                 

[6;2,1,1,3,18,5,1,1,6,30,8,1,1,9,42,11,1,1,12,54,14,1,1, 

15,66,17,1,1,18,78,20,1,1,21,90,23,1,1,24,…]                      

scf(√e) = [1;1,1,1,5,1,1,9,1,1,13,1,1,17,1,1,21,1,1,…]      

scf(√(e/2)) = [1,6,32,1,2,1,1,3,1,2,2,1,1,4,1,2,1,2,1,1,…] 

scf(∛e) = [1;2,1,1,8,1,1,14,1,1,20,1.1,26,1,1,32,1,1,…]  

scf(1/(∜e -1) = [3;1,1,11,1,1,19,1,1,27,1,1,35,1,1,43,1,1,…] 

scf(16/(√e-1)) =                         

[24;1,1,1,39,1,1,3,288,5,1,1,103,1,1,7,544,9,1,1,167,1,1, 

11,800,13,1,1,231,1,1,15,1056,17,1,1,295,1,1,19,1312,21,…]  

scf(1/(16(∜e -1)) = [0;4,1,1,5,7,1,2,2,1,1,3,2,                                                                    

31, 2,4,1,1,3,2,2,7,1,1,2,1,2,1,1,3,1,2,1,                                    

31, 4,4,1,1,3,4,2,7,1,1,4,1,2,1,1,3,1,4,1,                                 

31, 6,4,1,1,3,6,2,7,1,1,6,1,2,1,1,3,1,6,1,…] 

scf(1/(8(∜e -1)) = [0;2,3,1,2,                                                   

15,  2,2,3,1,1,  2,1,                                                                                                                                                                                 

15,  4,2,3.1,1,  4,1,                                                                     

15,  6,2,3,1,1,  6,1,                                                                            

15,  8,2,3,1,1,  8,1,                                                     

15,10,2,3,1,1,10,1,…] 



scf(e2/5)= [1;2,                                                                                                                                                      

030,  12,1,1,  17,  90,  27,1,1,  32,                                                            

150,  42,1,1,  47,210,  57,1,1,  62,                                                   

270,  72,1,1,  77,330,  87,1,1,  92,                                            

390,102,1,1,107,450,117,1,1,122,                     

510,132,1,1,137,570,147,1,1,152,…]      

scf(e2/11) = [1;5,                                                                                     

66*  1,  27,1,1,  38,66*  3,  60,1,1,  71,                                                         

66*  5,  93,1,1,104,66*  7,126,1,1,137,                                   

66*  9,159,1,1,170,66*11,192,1,1,203,                                            

66*13,225,1,1,236,66*15,258,1,1,269,                          

66*17,291,1,1,302,66*19,324,1,1,335,                             

66*21,357,1,1,368,66*23,390,1,1,401,                                          

66*25,423,1,1,434,66*27,456,1,1,467,                          

66*29,489,1,1,500,66*31,522,1,1,533,…] 

Gegenbeispiele                                                                                 

scf(2sqr(e)) = [3;3,2,1,3,4,1,3,6,1,3, 8,1,3,10,1,3,…] 

scf((1/2)sqr(e)) = [0;1,4,1,2,3,1,4,3,1,6,3,1, 8,3,1,10,3,1,…] 

scf((√(17)+1)/(√(17)-1)) = [1;1,1,1,3,1,1,3,1,1,3,1,1, …]              

►►Vervollständigung der Sammlung der Beispiele und 

Gegenbeispiele, Diskussion                                                    

************************************************* 

Start mit 

scf(e) = [2;1,2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,…]  (s1.1) 

scf((3-e)/(e-2)) =                  

[0;2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,12,1,1,…] = s(1.2)) 

Einfügen anderer snips in   

[0;2,4.6.8.10,12,…] = s(0) ► 

[0;2,1,4,1,6,1,8,1,10,1,12,1,…] = s(2) 

[0;2,1,1,1,4,1,1,1,6,1,1,1,8,1,1,1,10,1,1,1,12,1,1,1,…] = s(3)                                                                                                          

[0;2,1,1,1,1,4,1,1,1,1,6,1,1,1,1,8,1,1,1,1,10,1,1,1,1,…] = s(4) 



[0;2,1,1,4,1,1,1,6,1,1,8,1,1,1,10,1,1,12,1,1,1,…] = s(2,3) 

[0;2,1,1,1,4,1,1,6,1,1,1,8,1,1,10,1,1,1,12,1,1,…] = s(3,2) 

ergibt                                                                                                    

s(0) = 0.44638996… = …. 

s(1.1) = e 

s(1.2) = scf((3-e)/(e-2)) 

s(2) = …                                                                                       

s(3) = …                                                                                     

s(4) = …                                                                                   

s(2,3) = …                                                                                  

s(3,2) = …  

scf(1+ 
1

4(√e  −1)
 ) = [1;2,1,1,2,7,                      

2,2,1,1,1,2,1,7,                                                       

4,2,1,1,1,4,1,7,                                                                

6,2,1,1,1,6,1,7,                                                           

8,2,1,1,1,8,1,7,                                                              

10,2,1,1,1,10,1,7,…] 
# Einfügen von snips ,1, ,1,1, ,1,1,1, … in scf-Darstellungen 

anderer mathematischer Konstanten [30,31], sie enthaltender 

Formelausdrücke und von Werten spezieller Funktionen 

[36,40]. Diskussion.                                                                                                                                                                                                                                   

# Suche nach dem Vorkommen weiterer zweielementiger 

snips, Materialsammlung, startend mit 

scf(2√e) = [3;3,2,1,3,4,1,3,6,1,3, 8,1,3,10,1,3,…]    

scf((1/2)√e) = [0;1,4,1,2,3,1,4,3,1,6,3,1, 8,3,1,10,3,1,…]      

scf (
1

4(∜𝐞 −𝟏)
) = [0,1,7,2,1,7,4,1,7,6,1,7,8,1,7,10,…] 

Mehr: 

scf(
𝟏

𝟐√𝐞  −𝟐)
 ) = [0;1,3,2,1,3,4,1,3,6,1,3,8,1,3,10,…] 



scf(
𝟐−√𝐞

𝟐√𝐞−𝟐
 ) = [0;3,1,2,3,1,4,3,1,6,3,1,8,3,1,10,3,1,…] 

scf (6(e(1/6)-1))-1 = [0;1,11,2,1,11,4,1,11,6,1,11,8,1,11,10,…] 

scf (5(e(1/5)-1))-1 = [0;1,9,2,1,9,4,1,9,6,1,9,8,1,9,10,1,9,12,…]                                                                                                                            

scf (
𝟏

𝟑∛ −𝟑
) = [0;1,5,2,1,5,4,1,5,6,1,5,8,1,5,10,1,5,12,…] 

scf (
𝟏

𝟒∜𝐞 −𝟒
) = [0,1,7,2,1,7,4,1,7,6,1,7,8,1,7,10,1,7,12,…] 

 

scf (7(e(1/7)-1))-1 = [0,1,13,2,1,13,4,1,13.6,1,13,8,1,13,10,…] 

scf(
𝟐−√𝐞

𝟐√𝐞−𝟐
 ) = [0;3,1,2,3,1,4,3,1,6,3,1,8,3,1,10,3,1,…] 

scf(
1

e−1
 ) = [0;1,1,2,1,1,4,1,1,6,1,1,8,1,1,10,…]                              

scf(
1

2√e  −2)
 ) = [0;1,3,2,1,3,4,1,3,6,1,3,8,1,3,10,…] 

scf (3(e(1/3)-1))-1 = [0;1,5,2,1,5,4,1,5,6,1,5,8,1,5,10,1,5,12,…]  

scf (4(e(1/4)-1))-1 = [0,1,7,2,1,7,4,1,7,6,1,7,8,1,7,10,1,7,12,…] 

scf (5(e(1/5)-1))-1 = [0;1,9,2,1,9,4,1,9,6,1,9,8,1,9,10,1,9,12,…]  

scf (6(e(1/6)-1))-1 = [0;1,11,2,1,11,4,1,11,6,1,11,8,1,11,10,…] 

scf((7(e(1/7)-1))-1 = [0,1,13,2,1,13,4,1,13.6,1,13,8,1,13,10,…]              

Aus vorstehenden (numerischen, experimentellen) Einzel-scf-

Entwicklungen induziert:                                                                                                             

scf((n(e(1/n)-1))-1) =                                                                                 

[0,1,2n-1,2,1,2n-1,4,1,2n-1,6,1,2n-1,8,1,2n-1,10,1,2n-1,12,..]                                             

** Snip-Paare                                                                     

                                                                                                

scf(
1

e −1
 ) =     [0;1,1,2,1,1,4,1,1,6,1,1,8,1,1,10,1,1,…] 



scf(
1

2√e −2
 ) = [0;1,3,2,1,3,4,1,3,6,1,3,8,1,3,10,1,3,…] 

scf(
𝟐−√𝐞

𝟐√𝐞−𝟐
 ) = [0;3,1,2,3,1,4,3,1,6,3,1,8,3,1,10,3,1,…]    

scf (
1

𝟑∛e −𝟑
) = [0;1,5,2,1,5,4,1,5,6,1,5,8,1,5,10,1,5,…] 

scf (
𝟑−𝟐∛𝐞

𝟑∛𝐞 −𝟑
) =  [0;5,1,2,5,1,4,5,1,6,5,1,8,5,1,10,5,1,…] 

scf (
𝟏

𝟒∜𝐞 −𝟒
) =  [0,1,7,2,1,7,4,1,7,6,1,7,8,1,7,10,…]  

scf (
𝟒−𝟑∜𝐞

𝟒∜𝐞 −𝟒
) =  [0;7,1,2,7,1,4,7,1,6,7,1,8,7,1,10,…] 

[0;1,3,2,1,3,4,1,3,6,1,3,8,1,3,10,1,3,…] - [0;3,1,2,3,1,4,3,1,6,3,1,8,3,1,10,3,1,…] = 
𝟏

𝟐
 

[0;1,5,2,1,5,4,1,5,6,1,5,8,1,5,10,1,5,…] - [0;5,1,2,5,1,4,5,1,6,5,1,8,5,1,10,5,1,…] = 
𝟐

𝟑
 

[0,1,7,2,1,7,4,1,7,6,1,7,8,1,7,10,1,7,…] - [0;7,1,2,7,1,4,7,1,6,7,1,8,7,1,10,7,1,…] =  
𝟑

𝟒
 

** Aus vorstehenden numerischen Einzel-scf-Entwicklungen 

induziert:                                                                                             

scf (
𝟏

𝐧𝐞^(𝟏/𝐧)−𝐧
) =                                                                                                      

[0;1,(2n-1),2,(2n-1),4,1,(2n-1),6,1,(2n-1),8,1,(2n-1),10,…]  

scf (
𝐧−(𝐧−𝟏)𝐞^(𝟏/𝐧)

𝐧𝐞^(𝟏/𝐧)−𝐧
) =                                                                        

[0;(2n-1),1,2,(2n-1),1,4,(2n-1),1,6,(2n-1),1,8,(2n-1),1,10,…] 

[0;1,(2n-1),2,(2n-1),4,1,(2n-1),6,1,(2n-1),8,1,(2n-1),10,…] –                                                                          

[0;(2n-1),1,2,(2n-1),1,4,(2n-1),1,6,(2n-1),1,8,(2n-1),1,10,…] = 
𝐧−𝟏

𝐧
                                                                                                                                                          

mit n=1,2,3,4,5,…                                                                               

** Detaillierte Herleitungen, Beweise durch vollständige 

Induktion [41,42]. 



** # Darstellung von e(2/(2n+1)) durch einen verzweigten 

Kettenbruch/eine verzweigte Kettenstruktur (vgl. Unit 12.C)/ 

eine Kettenwurzel (vgl. Unit 90) [37]. 

[25] A.C. Doyle. Sherlock Holmes/ Introducing Sherlock 

Holmes/ A Study in Scarlet/ Chapter II The Science of 

Deduction.                                                                                 

Wordsworth Editions 1998, ISBN 1-85326-896-8                                   

[26.1] J. Borwein, D. Bailey, R.  Girgensohn. Experimentation in 

Mathematics: Computational Paths to Discovery.                                                                                  

A K Peters 2004,  ISBN-13 : 978-1568811369                                           
[26.2] J. Borwein, K. Devlin. The Computer as Crucible: An 

Introduction to Experimental Mathematics.                                                

A K Peters/CRC Press 2008, ISBN-13 : 978-156881343   
[26.3] D.H. Bailey et al. Experimental Mathematics in Action. 

Transatlantic Publishers 2007, ISBN-13 : 978-1568812717   

[26.4] J. Borwein, K. Devlin. Experimentelle Mathematik.   

Spektrum Akademischer Verlag 2010,                                              

ISBN-13 : 9783827426611                                                            

[27] https://de.wikipedia.org/wiki/Experimentelle_Mathematik                      

[28] https://en.wikipedia.org/wiki/Experimental_mathematics             

[29] Spektrum Kompakt 38/2024 Berühmte Zahlen - Die 

fabelhafte Welt der Mathematik                                                            

[30.1] https://en.wikipedia.org/wiki/Mathematical_constant                                                         

[30.2]https://en.wikipedia.org/wiki/List_of_mathematical_constants             

[31] G.-C. Rota (Ed.), S. Finch, St. R. Finch. Mathematical Constants 

(Encyclopedia of Mathematics & Its Applications, 94, Band 94). 

Cambridge University Press 2003, ISBN-13 : 978-0521818056     

[32] https://de.wikipedia.org/wiki/Halbzahlig                                

[33] https://en.wikipedia.org/wiki/Half-integer                               

[34] https://de.wikipedia.org/wiki/Kernspin                                      

[35] https://en.wikipedia.org/wiki/Magic_number_(physics)                                                      

[36] E. Jahnke, F. Emde. Funktionentafeln Mit Formeln Und 

Kurven.                                                                                           

Legare Street Press 2022, ISBN-13 : 9781017223989                                   



[37] https://de.wikipedia.org/wiki/Kettenwurzel                                 

[38] https://mathoverflow.net/questions/91423/gaussian-

prime-spirals                                                                                       

[39] Spektrum Spezial Physik - Mathematik - Technik4/2018 

Faszination Algebra                                                                             

[40] D. Zwillinger (ed.) CRC Standard Mathematical Tables 

and Formulae.                                                                                         

CRC Press 1996, ICBN 0-8493-2479-3                                               

[41] https://de.wikipedia.org/wiki/Vollst%C3%A4ndige_Induktion 

[42] https://en.wikipedia.org/wiki/Mathematical_induction                          

Kettenbrüche und …                                                        
http://www.math.rwth-

aachen.de/~Ulrich.Schoenwaelder/Lit/Algebra/litezkettenbr.pdf          

# J. Borwein et al. Neverending Fractions: An Introduction to 

Continued Fractions (Australian Mathematical Society Lecture Series 

Book 23) Cambridge University Press 2014, ASIN : B00JXII6F6 

https://www.fim.uni-

passau.de/fileadmin/dokumente/fakultaeten/fim/lehrstuhl/sauer/geyer/

Kettenbrueche.pdf                               

https://www.zobodat.at/pdf/Abhandlungen-Akademie-

Bayern_NF_174_0001-0032.pdf                        

https://www.mathpages.com/home/inumber.htm                     

https://kobra.uni-

kassel.de/bitstream/handle/123456789/2007112319721/Bachelorarbeit

Scheel.pdf?sequence=1&isAllowed=y 

https://www.academia.edu/103258810/Die_Anwendung_von_Ketten

br%C3%BCchen_in_der_Musik                                                                                                              

# "LaLaLab - die Mathematik der Musik" - Interaktive Ausstellung in 

Traunstein                                                                                    

https://lalalab.akg-ts.de/index.php                                                 

https://lalalab.akg-ts.de/index.php/mathematik-und-musik/11-

klaviatur-und-kettenbrueche  

https://www.princeton.edu/news/2006/07/06/composer-reveals-

musical-chords-hidden-geometry 

https://chaturvedimayank.wordpress.com/2023/05/25/geometric-

https://lalalab.akg-ts.de/index.php
https://lalalab.akg-ts.de/index.php


music-theory/  

https://de.pinterest.com/pin/create/button/?description=Three music 

professors have devised a new way of analyzing and categorizing  

https://paw.princeton.edu/article/grand-unified-theory-music.             

# J. Arbones, P. Milrud. Die Mathematik der Musik: Rhythmus, 

Resonanz und Harmonie.                                                                                 

Librero 2017, ISBN-13 : 978-9089988164                                                           

# G. Kersting. Die Mathematik hinter Klang und Musik (Mathematik 

Kompakt).   (u.a. Kettenbrüche)                                                                                                 

Birkhäuser 2023, ISBN-13 : 978-3031316395 

# Freeth, T., Higgon, D., Dacanalis, A. et al. A Model of the Cosmos 

in the ancient Greek Antikythera Mechanism. Sci Rep 11, 5821 

(2021). https://doi.org/10.1038/s41598-021-84310-w                              
# B. Casselman. The Antikythera Mechanism I                                                                                               

1. The history of the Mechanism                                                                                 

2. Pictures of a Mechanism                                                                                         

3. The Sun-Moon Assembly                                                                                                                         

4. Gear ratios and continued fractions                                                                                                      

5. References                                                                               
http://www.ams.org/publicoutreach/feature-column/fcarc-kyth4  

https://www.cambridge.org/core/services/aop-cambridge-

core/content/view/471F0B23E6F88CA0D7BFFA2A68766F32/S0074

18090006589Xa.pdf/calculating-astronomical-refraction-by-means-

of-continued-fractions.pdf                                                                                           

# Astronomische Getriebe und Kettenbrüche 

https://mathgui.de/html/contfrac1.html                                                                       

# Aufgaben und Anwendungsgebiete der Kettenbrüche (Astronomie)                                        

https://vom-wesen-der-zahlen.org/wp-content/uploads/ 

2020/06/Gloeckler_55_Kettenbru%CC%88che.pdf  ???!   

# Biologische Probleme und Kettenbrüche                                                        

https://www.math.uni-hamburg.de/forschung/ 

bereiche/am/personen/werner-bodo/skripte/grumiso-2006sose-

fibonacci.pdf    

http://www.science.smith.edu/phyllo/About/index.html  

http://www.science.smith.edu/phyllo/EXPO/index.html   

https://paw.princeton.edu/article/grand-unified-theory-music
https://www.math.stonybrook.edu/~tony/whatsnew/column/antikyth-junk/kyth1.html
https://www.math.stonybrook.edu/~tony/whatsnew/column/antikyth-junk/kyth6.html


# G.B. Meisner. Der Goldene Schnitt: Die Schönheit der Mathematik                          

Librero  2022, ISBN-13 : 978-9463596411                                                                  

# https://de.wikipedia.org/wiki/Goldener_Schnitt   

https://en.wikipedia.org/wiki/Golden_ratio                                               

# „Golden Ratio“ in                                                                            

E.W. Weisstein. CRC Concise Encyclopedia of  Mathematics.                      

CRC Press LCC 1999, ISBN 0-8493-9640-9                                            

# https://www.britannica.com/science/golden-ratio                                                                                                                     

# P. Hemenway. Der Geheime Code.                                                                                               

TASCHEN 2020, ISBN-13 : 978-3836507080                                                          

# S. Olsen. Der Goldene Schnitt: Das Grösste Geheimnis der Natur.   
Librero 2023, ISBN-13 : 978-9463596541                                                            

# S.U. Klug. Zirkel und Zeichenkunst: Wie romanische und gotische                                   

Kathedralen entworfen und geplant wurden (Fokus Mittelalter).      

Kluges Verlag 2022, ISBN-13 : 978-3910321007                                               

# S.U. Klug. Chartres kompakt: Die gotische Kathedrale im 

Überblick.                                                                                                

Kluges Verlag 2022, ISBN-13 : 978-3981024586 

*************************************************  
Gesammelt für Jonathan                                                                                  

# Spektrum Kompakt13/2019 Die Wunderwelt der Pflanzen                                           

# Spektrum Kompakt 36/2022 Muster der Natur  

https://www.spektrum.de/magazin/zahlenspiele-im-reich-der-

pflanzen/1693098                                     

https://www.faz.net/aktuell/wissen/ab-in-die-botanik-mathe-in-gruen-

16647196.html      

https://en.wikipedia.org/wiki/Music_and_mathematics   

https://en.wikipedia.org/wiki/Mathematics_and_art 

https://de.wikipedia.org/wiki/Geometrische_Muster_in_der_islamisch

en_Kunst                                                                                                

https://www.arndt-bruenner.de/mathe/mathekurse.htm                                                                                          

Bücherkiste                                                                                                 
# Yuval Noah Harari. 21 Lessons for the 21st Century.                                    

Random House 2018, ISBN-13 :  978-0525512172                                              

# Yuval Noah Harari. Nexus: A Brief History of Information 

Networks from the Stone Age to AI.                                                                             

Random House 2024 , ISBN-13 :  978-0593734223                              



# H. Minds. The Book. The Ultimate Guide to Rebuilding a 

Civilization - Inspirational Science Books for Adults - Unique Artifact 

- Knowledge Encyclopedia.                                                                                      

Bad Idea Company Ltd, 2022 ,  ASIN : B0CJCKGRW1                                        

# G. Kersting. Die Mathematik hinter Klang und Musik (Mathematik 

Kompakt).                                                                                                   

Birkhäuser 2023,  ISBN-13 : 978-3031316395                                                         

# J. Arbone´s, P. Mildrut. Die Mathematik der Musik: Rhythmus, 

Resonanz und Harmonie.                                                                                  

Librero 2017, ISBN-13 : 978-9089988164                                             

# H.K. Strick. Geschichten aus der Mathematik: Indien, China und das 

europäische Erwachen.                                                                                           

Springer 2023, ISBN-13 : 978-3662669051                                                                        

# Th. de Padova. Alles wird Zahl: Wie sich die Mathematik in der 

Renaissance neu erfand.                                                                                                                          

Piper Taschenbuch 2023, ISBN-13 : 978-3492318273 

23.10.2024 EPScol&alg DScalc&crit SKöweb 

 


