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VhRShifzTohAE—lE =

Shannon, Boltzmann, Gibbs

H = —Zpi log p;
i
Tsallis (q — logarithmic)
k
=— [1- a
=i 2)

Rényi

1 q
Hq = 1_qlog Zpi
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Rény1 entropies H,

g-logarithmic entropies S,

Shannon entropy
H =H=S§,



Tsallis T>rOE—D®EE

/T RAE—: extensive

ZODMIMLI-(HBESE) H-EUVEE A BOI OE—
H(A,B)IZFAOI rOE—EBO I MOE— @*D’C%é ANERY

H(A,B) = H(A) + H(B)

(SOLEHEZEDEZ. extensiveREELVD. BAREZEIREME1ELVD, £
THWEDMHE% intensive ITR&ME 1&£LV)

Tsallis T>r,AE—: non-extensive
Sq (4,b) = Sq (4) + Sq (B) +(1— q)Sq (A)Sq (B)
Tsallis T rOE—IEMNERTELY,



TE. TVFAE—DHLRDNBEZSF=D M ?

SFESEET/R)—DFEEE. TDER

The distribution characterizing the motion of cold atoms
in dissipative optical lattices predicted in 20034 and
observed in 2006.8]

The fluctuations of the magnetic field in the solar
wind enabled the calculation of the g-triplet (or Tsallis
triplet).2!

The velocity distributions in a driven dissipative dusty
plasma.ll0l

Spin glass relaxation.[t1l
Trapped ion interacting with a classical buffer gas.[t2!

High energy collisional experiments at LHC/CERN (CMS,
ATLAS and ALICE detectors)t31l14l and RHIC/Brookhaven
(STAR and PHENIX detectors).12]

https://en.wikipedia.org/wiki/Tsallis_entropy
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https://en.wikipedia.org/wiki/Tsallis_entropy
https://en.wikipedia.org/wiki/Ion_trap
https://en.wikipedia.org/wiki/Buffer_gas
https://en.wikipedia.org/wiki/Tsallis_entropy
https://en.wikipedia.org/wiki/Tsallis_entropy
https://en.wikipedia.org/wiki/Tsallis_entropy
https://en.wikipedia.org/wiki/Tsallis_entropy
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MimX “Metric spaces, generalized logic and closed
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http://www.tac.mta.ca/tac/reprints/articles/1/trl.pdf
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e hom-values law and 5 e
for X identity law composition identity law
for X law for X . for X
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space real quantities
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Tsallis T>hOE— = g-x{#MT U rOE—

Tsallis T>rAE— %, [g-®# T bOE— (g-logarithmic
entropies) 1 EWLNVSZEA BB,

Tsallis T>hAOE— (&, ShannonTUFOE—DEZEF D log
Zq-X8 In, ITESHZ LD TH5,

Shannon T>rAEF— H

= woa ;)
ingpi

Tsallis (q—logarithmic) T>rOE— S,

5= 2,70 )



t"MDiE 57 Elog

tn+1
—1DHk t" dt = +C
n #= —10DHF j 1

n=—10H jt‘l dt =log(t) + C

X

In(x) = log,(x) = j t~1dt
1
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In(x) =f t~1dt
1
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Ing (x) = f t~1dt

1

xt71 -1

q+1DK Ing(x)= ¢
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g=1DKF Inq(x) =log(x)
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‘g-logarithmic entropy’

EMESANETZEVNSETR

The g-logarithmic entropies have been discovered
and rediscovered repeatedly. They seem to have first
appeared in a 1967 paper on information and
classification by Havrda and Charv’at [139] ...

Further work on the entropies was carried out in 1968
by Vajda [337] (with reference to Havrda and
Charv’”at). They were rediscovered in 1970 by

Dar oczy [76] (without reference to Havrda and
Charv”at), and were the subject of Section 6.3 of the

1975 book [3] by Acz el and Dar oczy (with reference
to all of the above). ...



‘g-logarithmic entropy’

LI SAELEEVNSER

In physics, meanwhile, the g-logarithmic entropies
appeared in a 1971 article of Lindhard and Nielsen
[227] (according to Csiszar [73], Section 2.4).

They also made a brief appearance in a review article
on entropy in physics by Wehrl ([347], p. 247).
Finally, they were rediscovered again in a 1988 paper
on statistical physics by Tsallis [328] (with reference
to none of the above).

T. Leinster, Entropy and Diversity,
p. 95 Remark 4.1.4
https://arxiv.org/pdf/2012.02113.pdf
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1
Ho(p) = — qlog<ng)

l

SFEICRT- Tsallis ThAE— S, &LiE. BRI H B,

§ (p)——< zpl>

554
X =) p! OEMERGES,



Rényi ThAE— Hy &
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