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Entropy and Music
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What is entropy?
PART ONE
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Entropy in Thermodynamics
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Entropy in Thermodynamics
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Information Entropy
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Information Entropy
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Principle of Maximum Entropy
PART TWO

time and information
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Principle of Maximum Entropy
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Principle of Maximum Entropy
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Principle of Maximum Entropy
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Entropy and Music
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The common quantitative characteristics of music melodies —
pursuing the constrained entropy maximization casually in composition
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Characteristic I: Stationary distribution of melody variations
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«l/ Characteristic Il: Smoothness of melody curves
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Characteristic Ill: Entropy maximization of melody variations
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Interval Entropy

> SIEEEFRNEIE. REXRAR, ERASFHEHEREEDMEERDNESIERT
FE (RATEBERD) . ARSENEEDSHEDARR. UTEEAFSEERTR
i Y S SRR D RIEEDZA T EX.

LCLELEECLTULEELEEE LD RELEeR, ,

A N N e
X [ Q)] O [ ®) O Y O o O
[ fanY P &> 1 Ny N AV 1L
U e o e <> o> hae > g | e )
Y o 3 &3 b 'S e pLing O e O e
7z 7 & 7 7

AR R
Melodic force

> ANEERULRZ A RREINESE"XE. R EEF EEF, BEiESEdEi
By, FHRHERENESKIESHN. AECHNESEIEEN~%. FHEESER, =
WEFmMLADSE, By, TA. Mfe. K, Bga, G5, SITFHREIEFE, Mmfzek
TN, MEELEEpAR, BESAMLLAPRGLIAIRE, F5EmEXILbFlpsEh=IR
HEEV(BHNESRHEFEEIZN.

EERNRRE, ESEEMSE, il SEREIEEIEX. .




L) ERRANREEE
N

Mathematical Model of Music Melodies
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Tonal Music and Atonal Music

IS R To R FRE?
EETRNERE BRENEFFTERFRWARBELEN+=—FHF
YRS KGR ALAMSTFREERTE, FFHFEaEE

FTARBIERK?



Yy BEE: +-E6E

Schoenberg: Twelve-tone System
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Schoenberg: Twelve-tone System

T ERREPEEEENRFRE

BE+=8505%, HaRFIR—MITMENSH. BilR&
bEtNE S A BRINZ BHBAINA a0 El b BIIIMEIN S, HAp
by >ap=0, BARREEMERANMEPESZIENBNAE
W = |A - B|. EAJRERFE, BNESWHEEZEERNE

(bo — ay)?

2(—W + bo - ao)
, O0<w<by—a
fuw(w) = W=P0—
0, otherwise

NN S22 IRS % H
T(i) = P(W > i) = <1 -
Hep i 2UESHBEGEERSIE.

_______________________________

____________________________________________________________________

14 A

0.1 1 A

(i)

0.01 - A

1 2 3 456 81012
Melody variation (Semitones)

RIEN AR T SRR MEEINESR






