Applied Physics [ 42, 2019, 9(9), 390-396 Hans XM
Published Online September 2019 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2019.99047

Study on the Stability of (r, s) Entropy

Tiantian Wang, Jiamei Wang, Wanqing Li
School of Mathematics & Physics, Anhui University of Technology, Ma’anshan Anhui
Email: 1633512926@qq.com

Received: Sep. 6™, 2019; accepted: Sep. 20", 2019; published: Sep. 27", 2019

Abstract

In this paper, the stability of Tsallis entropy in reference [1] is generalized, and the compact upper
bound of (r, s) entropy in classical cases is established by using the probabilistic coupling method,
and the upper bound of the quantum condition is given in the same way. These results give some
quantitative characterizations of uniform continuity and stability of entropy.

Keywords

(r, s) Entropy, Trace Distance, Probability Distribution, Density Operate

(r, s)KERVRR E MR

E A, EAell, R

CRTNRY:, BORR A5 TR YR, 28 S
Email: 1633512926@qq.com

Weks H i 20194F9H6H;; A HM: 20194F9H20H; &AHB: 201949727 H

=

FSCHES T SCRR[1] 55 T Tsallisff AR & R ROBT 5T, R BB A TR T 2 BB T (r, )R E L
5 FURBRTESH TETEROR LA ZEERGH T (r, s)HN—BOESE MM E I —L&E
BEZIHE.

KA

(r,s)fﬁ; J’ZEEE%" Tﬁﬁﬁ?ﬁ, %‘Eﬁ?

SCES|F: ERE, M, 2. (r sRIFE TERIBTSTD]. BLAAEE, 2019, 9(9): 390-396.
DOI: 10.12677/app.2019.99047


http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2019.99047
https://doi.org/10.12677/app.2019.99047
http://www.hanspub.org

ERE 5F

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

LR MET RS, FRESZ RREMIRESHE B ARSI HEN . w4 AR 7510 1)
Shannon 4 F11% B2 51 Von Neumann a2 BNl thsbh, MW — B RIS Z I8 R, 9l
N T AER IR SH I G b B E SR SO &, W Renyi @50 Tsallis 8555, 173X Se/@#mT e (r,s) 4
RS EA R BEAR R ST BT UXEDIREVZ BRI — AR ) 2 BT B S BN S . 25
AR KBRS, EAR WA ARk 1 2

1982 4F, Lesche X+ Renyi St 7% 7 iX AN &, 4hik A Renyi r-@xtF 1= 1T e i (& Vit i 2
AN, FHBCEES R, BT T AR —BUES . 2002 4, ZREFRTIRT Lesche B
SEVEIR R[2], ABER] T Tsallis 5 BARMNECE MRS Renyi oG, HXTH R RGOR 2R ER
4k, Curado and Nobre [3], and Abe et al. [4]4F B 7 HEde ™ LR R R e v o

HARRYE, IERANTFEHFTE m 4Er&E p={p, P, Pp} AURLAE T A FPREZ K © o B p
fEA, PR, O(p)MBAEN @, , WEEHEERECERHE AT >0, FES5>0, HEME

{ajzm]pi —q <5, #A2][3]:

®(p)-0(a) _

)_ S &
(I)m

fE FRfaE B RIE R T, ASCK T — SR B A%, R AR Bk H] (r,s) Ak, M
i SR Ak (r, s) iR AR e PP
2. ZHIER

GBI . B py A BRYERENLAR R X IR A

Py ={px (i):i=12,---,m}
Wz (r,s) BE[5]H

Hf(Px)==(1;i)s{(§; ; a)j -1] (1)
Fob v R AT BAIUE R, Wr =L AT r >, ELRA TG SR, o] F o A A
M r>1s>0MEN. Ms—>0, r—1HH(py )2 HH T log, 2 ¥5E ) Shannon 4
H (P )= =2 P (1) 1og o (1)
HHNL 2 A«
ﬁﬁ%ﬁﬁ,mﬁiﬁ,%ﬂﬂﬁﬁﬁﬁmh;&m:%N,Hﬂme%ﬁﬁ,%ﬁﬁ%

m(l—r)s -1

(1-r)s

S p—
Hr,m -

@

DOI: 10.12677/app.2019.99047 391 I EEY/BEH


https://doi.org/10.12677/app.2019.99047
http://creativecommons.org/licenses/by/4.0/

ERE 5F

SEF T RS RBRLA R (X,Y ) o BEA R pyy o 6D (1)) KA

o 0]

HANr>1, NE:

I
DS (z ol i j)] @
Hi-r<0, MH(py)<H (pyy )
XFPANBEHLAS & X R Y ZEAH RIS B AR R A 43 30N py A py » EATTIIZERE B SUN:
Ipx =Py :Eszx py (i )| 4)
?%ﬂﬁﬁﬂﬁﬁ%ﬁ‘ﬁiﬁ 0 3 1 2 8 B4Rt LU B AT IXANFE B 7F 3R MR 28 45 A5 7] 43 3%
PRI 2 EEIE R [6], tHIU4E Kolmogorov PR, KN

Ipx = oyl —S”pZPX() 2. (i)

ieA
Je# Kolmogorov #2 H HI[7].
AT UL EMHESR, FRATATOAA H LR 8 — FER 458

R L Bre=|p, - p | RS E X, HHM4.Q%%W?f,wﬁ%nﬂ,ﬁ
Hrs(px) pv)|<H +5rersm1 ()
. 1
(37, Hh HS (6) = f o (1—g) —
BT, 3 HS (s) a45¢4ﬂ.@ 1) H=56(r,s) .

)
V1 ARG TS, iy

Py (1) =1—&, Py (2) = py (3) =+ = py (M) =—=

Al
P (1)=Lp(2)=p (3)==p(m)=0
i EES
P2 EEALEAG)ALS Py B py PRI, (BRBIER & =] e — By |, 570 M
A 5. B (5) Ay LA 25 3k

Hrs(px)_Hrs(pv)|5H (& )+elH (6)

1 m
He =
2|:l

pe (r(D)=py ()], o RS (1,2, m} (AL EHES.

DOI: 10.12677/app.2019.99047 392 I EEY/BEH


https://doi.org/10.12677/app.2019.99047

ERE 5F

%ﬁ 1HUER: JATWLHAT. & py = py» SERDIREAL, HRGUEI]hIRATE AR py = py -
L={icpy ()< py (D)} RIS =iy (1) > py (i)} RAEZERS
1) B, M TAEEW AR px A py, AEE A ITHEER A pyy (155
Py (1) =min{p, (i), p, (i)},i=12,---,m
Le=p(X=Y), M
P{X2Y}=1-P(X =Y)
=1—imin{px(i), py (i)}

m

zézxm()+m()2mm{m0%m0ﬁ)

1m

=52/p(0)=p. (i)
=¢
%é\qj :Zi:i:tj Pyvig y
20 =2 Py (ii)=p(X=Y)=¢ @
i i*]

2) Fok—fehk, BAMEBHE (pe )2 HE (py) . WHERSR @)
Hrs(px)_Hrs(pY)|:Hrs(px)_Hr( )SHr(pXY)—Hf(pY) (8)

0,X=Y
A :l ,F\IE\E' = = ’
40 tX¢Y WA P(©)=P(X £Y)=¢, ifi

Hrs(pXY)_Hrs(pY):(Hrs(pXY)_Hrs(peY ))+(Hrs(p®v)_Hrs(pY ))

ESpA
H? (Poy ) = (1- HZ Pov (0, J)J _1}
Poy (0.1)=P(©@=0Y =j)=P(X =YY =])=Py (i])
Poy (L1)=P(O=1Y = ))=P(X #Y.Y = )= . by, (i ])
ny
(pXY) (Pov )
:(1_1r)s ZpXY (i, ) ] { prv(l J)J +ZJ:(I§ Py (':J)] _1]

s [z ) -3 ok ””

=(1_1r)s Zj:q}j H';%J _1]

DOI: 10.12677/app.2019.99047 393 I EEY/BEH



https://doi.org/10.12677/app.2019.99047

ERE 5F

X q :ij Py (1, 7) BN 0 1r)s{[z DXYq(ri, J)J _1] B i
- i j

{MJ_LZ,...’m,iij}
a;
y(r,s) i, X+ m-14Emar, LAH), N ES. B, 455%R9), MFr>1s>06

Hrs(va) (p@)v) [ J rml—[ J Hima=e"Hl 0y )

*ETEI’>1, ;ﬁ:

Z[qukj Zquk
RIEFEERE y =" BRWPERT R, Y 0<a<l x>0, y<1, M

3

(72
N5 — NG .
EERIHS ( p®) =H’ (5,1—5) AT A TFE
r(p@)v)_ r(pY)SHrS(pG) (10)

. . . - Y 01-
i Py (6,)=P(0=0,Y = ]) pm(e“):p(@:ew:,):w, I

1 ()W ()< | [ S0t 0) <[ 3 pYﬂ

~—~

S|\ aj

MRAERREL f(t)=t" (r>1 )" PR i

(va( p@Y(€|J)J <ZpY( p@\v(eh)

DOI: 10.12677/app.2019.99047 394 I EEY/BEH


https://doi.org/10.12677/app.2019.99047

ERE 5F

S

(S0 9w 0] <[ (5t 011

Rk, WR¥i1-r<o0, A

z@jﬁ[;;muwawm}4}
=1f”5$ndn M§QWWHﬁ—q
1 ) S ) s
ez [z
=H; (Poy )—H? (py)
UENECE T R A
3. BT

HR[LITEE R L WA A T E TR Tsallis BEE THE FrfRetE TN EEET »
Mo, &l EEN
1
lo-ol, ~Ltlo-d a
o B . B (m_l)(l—r)s 1
~ 7/ ||p o-”K ’ H sr,m—l - (l— r)s
|Sa (,0)_ Sa (J)| = Ha (}/)+7/asa,m—l
X, AT AERG) M) SR & T IHES, HEEETREMEREL, RASCH
B WAL, 4 p NEEET, KETFER), S0 (rs) b
S _; r S _
St o) =gl () )

Hs=1r 10, S(p)=-trplogp > Von Neumann .
Y TR EIE m A RS L, Hp =%, iR KRG S (o) AEAME, HmK

, WFa>1, &

E-5 55 @) e SR —#

(1-r)s _
S = Hip = T
' " (1-r)s
. (m-1)""" -1
%ﬁ 2. é\ V= ”,D—O'HK %(ll)ﬁﬁﬁ%XEQﬁEE% ’ Srs’m71 = W ’ )r'\'JX‘th r>1,s>0, ﬁ:

DOI: 10.12677/app.2019.99047 395 I EEY/BEH


https://doi.org/10.12677/app.2019.99047

ERE 5F

S (p)=S; ()| < H: (7)+7"S! (12)

XL HY (o) R H 1 U g (r,s) s
B 2 HIER % p Mo A

P:izz;,pi|¢|><¢|| ’ O-:iZ:;qi|V/i><l//i|
WA p={p) Mq={q) 2 AHBEREAE RS, HHE
S;(p)=H:(p), Si(o)=H;(a)

BT DIAR B e 1 sl A U AR B AN (7)), BATE X AT HER ) «
8 (p)-S; (o)|=|H: (p)-H; (o) <[S(p) =S () < H: (1) +7H: (13)

&y, = Z(pf() a(i)) .

H[8]M & BT 4.4 1, fFAEHES] u M ov, i3y, <y<y,, XHy My Hy, B8 L. R
f(r)=S;(7)+7"S; & Pl s B (Fe i e In, J5 SR atiek) , FRA4F3 f( DS F()Ef(r)< (),
BIZAEARANBAERQ)PHRAEN(12). w2 .

SPEGEEE 1 RIEHE 2 T LB E R P RS SUE ERa ER R O R R T, K
SRASCONEE, UEBE A AR L, Tk REMERIERE TR, (r.s) WA % LA, B LR
EVERIEE L

4. BE

AR RS A 1 7 VAT T2 8 (r,s) MY Lesche e Pk, il it —SRBIAASER, FIFHZERE
Bkl (r,s) MRk, MRS MMb R Z 3 (r,s) BMAR e e, RIS e T AR &7 (1, s)
MRS E MRS R, S, s BURFMER AT LLE A5 31 Tsallis 9555 oA 195 O A% E VR BT .

SEEk
[1] Zhang, Z.M. (2007) Uniform Estimates on the Tsallis Entropies. Letters in Mathematical Physics, 80, 171-181.
https://doi.org/10.1007/s11005-007-0155-1

[2] Abe, S. (2005) Stability of Tsallis Entropy and Instabilities of Rényi and Normalized Tsallis Entropies: A Basis for
g-Exponential Distribution. Physical Review E Statistical Nonlinear & Soft Matter Physics, 72, Article ID: 046134.

[3] Abe, S., Kaniadakis, G. and Scarfone, A.M. (2004) Stabilities of Generalized Entropies. Journal of Physics A: Mathe-
matical and General, 37, 10513-10519. https://doi.org/10.1088/0305-4470/37/44/004

[4] Curado, E.M.F. and Nobre, F.D. (2004) On the Stability of Analytic Entropic Forms. Physica A: Statistical Mechanics
and its Applications, 335, 94-106. https://doi.org/10.1016/j.physa.2003.12.026

[51 Hu, X.H. and Ye, Z.X. (2006) Generalized Quantum Entropy. Journal of Mathematical Physics, 47, Article ID:
023502. https://doi.org/10.1063/1.2165794

[6] Fuchs, C.A. and van de Graaf, J . (1999) Cryptographic Distinguishability Measures for Quantum-Mechanical States.
IEEE Transactions on Information Theory, 45, 1216-1227. https://doi.org/10.1109/18.761271

[71 Kolmogorov, A.N. (1963) On the Approximation of Distributions of Sums of Independent Summands by Infinitely Di-
visible Distributions. Sankhya: The Indian Journal of Statistics, Series A (1961-2002), 25, 159-174.

[8] Bhatia, R. (2011) Matrix Analysis. World Book Publishing Company.

DOI: 10.12677/app.2019.99047 396 N A


https://doi.org/10.12677/app.2019.99047
https://doi.org/10.1007/s11005-007-0155-1
https://doi.org/10.1088/0305-4470/37/44/004
https://doi.org/10.1016/j.physa.2003.12.026
https://doi.org/10.1063/1.2165794
https://doi.org/10.1109/18.761271

	Study on the Stability of (r, s) Entropy
	Abstract
	Keywords
	(r, s)熵的稳定性的研究
	摘  要
	关键词
	1. 引言
	2. 经典情形
	3. 量子延伸
	4. 总结
	参考文献

