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La Musica delle Sfere in Chiave Moderna

Il sistema dinamico piu semplice Sincronizzazione Esempio:
Pendolo semplice = altalena Risonanza di due frequenze Canne d’organo




La Musica delle Sfere in Chiave Moderna |l

Altalena forzata con due frequenze

Risonanze di tre frequenze
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Pitch e la Fondamentale Assente
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Triangular vs. Missing

PITCH (Hz)

"Pitch perception: A dynamical-systems perspective"
J. Cartwright, D.L. Gonzalez and O. Piro.
Proceedings of the National Academy of Sciences,
PNAS, vol. 98, n.9, pp. 4855-4859 (2001).

"Nonlinear dynamics of the perceived
pitch of complex sounds" J. Cartwright,
D.L. Gonzalez and O. Piro. Physical
Review Letters, vol. 82, n. 26, pp
5389-5392 (1999)
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Saturno: Gaps degli Anelli

Charon=1/1
Mercury/Sun=3/2
Kirkwood gaps: 1/3,2/5,3/7,1/2,3/5 (forbiddensgapsintthe asteord be
Plutinos/Neptune=3/2 (preferred periods), also some asteroids orbiti
Hyperion (Saturn moon) rotates chaotically

Three-frequency resonances in the Kuiper belt
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The Genetic Code as a Mapping

T C A G
TTT | —FCr__| TAT TGT T
TTC [—FCL_ | TAC +—IGL €
T—a =—1ca T TAA —FoA T K
TTG | TCG | TAG | TGG | G |
CTT CCT_| CAT | TGI | —F] Phe (deg 2
c| _C©TC | cCc [—EAT |
CTA | CCA | —€AA | CGA A Met (deg. 1
CTG | CCG CAG CGG G
ATT ACT AAT AGT__| T
Al[_ATC ACC AAC_|—AGC C
ATA “ACA— AAA AGA A
ATG | ACG AAG AGG G
GTT GCT GAT GGT T
G| _GT1C GCC GAC GGC C
GTA GCA GAA GGA A
GTG GCG GAG GGG G

64 codons; 4x4x4 = 64 (Words of three letters from an alphabet of four, i.e., A, T, C, G)
20 amino acids + Stop codon (Methyonine represents also the synthesis start signal)

Redundancy and Degeneracy follow



Mathematical model: integer number representation systems

Usual positional notation — power representation systems — base k

Ld,| [da] [ds ] [d; | [di]]dy Digits: d, (0, (k-1))
k% k4 k3 k2 k' kO
R (integer) = dgk® + d, k* + d;k3 + d,k? '|;nd1k1 + dgk®

Univocity condition: (K — 1)2 k" =k"" -1
n=0

Example 1: k=10; decimal system Digits: d. (0, 9)

0 0 0 0 1 9

10° 104 103 10% 10" 10°
R=1.10"+9.10°=19




Redundant representation systems

Example 2: Binary power system

0
25

1

0

0

1

1

24

23

22

21

20

Digits: d, (0, 1)

R=0.25+1.24+0.23+0.22+1.2'+1.2°=19

Redundant Power Representations Using Out-of-Range Digits

Example 3: Binary signed digits with three possible values: -1, 0, 1

1

-1

0

0

1

1

25

24
R=125+0.24-1.23+0.22+1.2'-1.2°=19

23

22

21

20

Redundant
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Non-power redundant representation systems

positional bases grow slowly than the powers of k

Example 4: k=2; Fibonacci system

I I I A Digits: d; (0, 1) fr 7
8 5 3 2 1 1

R=18+15+13+12+01+1.1=19
Non-power representation systems are redundant, for example, the number
19 can be represented in the Fibonacci system in another alternative way:

1 111 |12 {1 |[1]]o Maya
serpent
8 5 3 2 1 1 numbers

R=18+15+13+12+11+01=19




Non-power representation system 1,1,2,4,7,8
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From a structural isomorphism to a true model
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U ccu cAU b cGu u
c ., lcce L [cAcHE=E (cac c
5 A [522 oA (el [CAN }G CGA ‘ A9 A .
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SYMMETRY

NON-POWER

REPRESENTATION
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