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Conditional entropy for discrete fuzzy variables and its properties

MA Li
(Faculty of Science, Jiangsu University, Zhenjiang 212013, China)
Abstract: A definition of conditional entropy for discrete fuzzy variables is formulated based on credibility
theory in order to measure the uncertainty of a fuzzy variable given. Its lower bound and upper bound are
investigated . The sufficient and necessary condition for the upper bound that the conditional entropy for in-
dependent simple fuzzy variables takes is obtained.

Vol.25 No.4
Dec.2008

Key words: credibility measure; fuzzy variable; fuzzy vector; conditional entropy

B ML R Zadeh™ 7E 1965 SERE 1Y,
BT EBEM B, Zadeh 76 1978 1R L AT BB
ME, ATAREHMETRRSE X @M, EXREE
ELHEERHELFNTE, NEX—TEXRE
BOMI B, Liu 9 Lin®™ 7€ 2002 4E48 1 7 #1544 14
BE,2004 4F, Liv @ TAMEHEE KA AR,
FAEHIEIE R AR ER AR NEER X

EMERE—MARENNER, FE¥EH
5 H 3 A BY R TR S SO B BB 4 SR
BRARTENE., BT EMHEEE, XIR(5]F[6]
SR TR B R B AR E X R
HE. AXMAEHESE R, & XEHERNE
BRRGE  HARENTR, LA, RrE 2
SHBEERERREER ERANESLERMS

1EX

TIXRAIETSRXES], ABREXL1 -
8 3k B F3C#R[5],

KT B 3 : 2008 - 10 - 11
ESTE: BFEARBFEELD YT A (10571076)

HOR—FTES, PHOMESE, PHH
B ILEBRI—IEEFTF PHHEITE
A, B Cr{iAlRrEH A RERNTTESE, RITER
AT &4,

NE1C{OI=1,

PE2B/Y Ac B, #8F Crial <CriBl,

PEIMTEESEMA, F CrlAl + Cria}
=1,

LI 4 SHEM R sup,Cr{A,} <0.5 EH
{A;}, B CriUA;} =sup,CriA;le

EX 1 EGEE G RAEHNE, RE
R LAMANE,

X280 R—FZESE, PHOKEE,
Cr R—AAIEHEME, M=x4H(6,P, KN
A {EtEE .

EX 3’ RAFAEHERE(O, P, Cr) B
BEE R B— 1R, R E R—AMERIT R

EX 4%t RAAIEHSE(O,P, )T n 4

EERI: BR(1981 - ), %, WP KRN, R AR5, A BB RUBIR 51F IR KT,



wam

O BEUEME RO RAER YR 111

LHaRSE R EE, M ¢ B— MR R,
EXS B ERAGHESE(O,P,Cr) EHE
WER, MEHREEREXN
u(x)=2Cr{it=21)A1,V2ER
EX 6 AR, 5,y L RARML
8, MR TFEHEE R PHEEFEB,, B,
B.. &

G {AGERI = minCrlL€B)

EXT&(O,P,Cr)R—AFI{EMEM,A,B
€P, H Cr{Bl >0, WARE B &4T A B9

fEHEmEE L R
CriAIB} =

criAN Bl ¢riaN Bl
cﬂsr'm% Cr{B] <0.5
CriA N B! CriA°N B

1- rCr{B}— ,ﬁu% Cr?B} <05

0.5, Hit

EX 8 B § R—ARETF 5,5, | WEM
MR, MErEh #l¢)= Ss(orig=
x 1), 5 S(e) = - thne - (1- ¢)In(1-2),

EX SR, DR EEBEMAR,
H—UHEREAHR (2, 9,),%,%,ER,i,j=1,2,
- UERHES Y HE,q]= TS0t =1,
7=5%1),3 % S(¢t) = - the - (1-¢)In(1-¢),

2 BT R F U

EX 108 ¢, 7 RAFBETF {5, 20,1}
(roye, | OB BEMER, B ClL=x]>
0,i=1,2,, MARMMER ¢ KT g o051
HiE X H

H71¢] = Sollpit=5]= Fu 556
In=y15=x1)

H

w.-=%(nngLl#n|xn_<.xs| -max{plz, < 5 +
mfx{y,,lx,‘axif —mkax{;l,,lx,>x,-}

S(¢) = -tlnt - (1=-¢)In(1-1¢)

B EHEH, 0,20, B w =10

EE LW E, g RAFRET 15,5, B
{yisye, | EBEMER, B Crlf=x1>0,i

=1,2,~, H[ 1 £1=0,

A oo, A S(e) MRS H 5!
£1=0,

EE2® L, RAFBUET X = {x,,5,}
MY=1y,y, | HEREHTR, B Crit =zl
>0,i=1,2,, M H{plg] =0 R BELRMEXM T
BN {=x,i=12,, EBHEE—N 9=y,,j,€
11,2,) 8§ = 2, g = 5, METAAfEH; BE
DEE~N C=x, FUER—H 729, ., €(1,2,
o)y EBIE = 2, 7 = o, BIERAIEHE, AIKAT Cr
{=m,n=y, =1, TFED &, n BIHBELL

W Bk H[q|§]=0, il Crir)=y,-|§=z,rl
=08 1,i,j=1,2,, TEA=ZHELIEHA.

HEL:Clig=y1=x1=0,i,j=1,2,
BEAAEHERNENEXA Crig=y, =xl=
0,i,j=1,2,, WIHEEART LI, W crice
X, pe Y| =sHIpCrl§=zi,1)= y1=0,5 cCrige
X,p€Yl=1%/&,

W2 XMF C=n, FE7=1,.0€11,2,
-}, 18 Crlf;=yjhl§=x,,}=l. HcCrig=y1¢
=51 =0,i,j=1,2,,is ko X FRXMEE, &
PEITENTFAEEN j=ji, Crig=y1{=x]}
=0, ATTERGATEHENEME B

Crig=y,t=xl=0,vj%j (1)
TH Crig=ylf=x1=0j=1,2,,ix%k 5
Crir;:_-yj,;=xl. =0,j=1,2,,izk (2)

FAgi(1), Q)A® Crig=y,L=x1=0,V
Joitk, AITHAE3IA Crin=y,, =xl=1,
Bt ¢, WHBEEL.

HWE3: FEZT 1A x, ABNFEAMY
¥, R Crig=y18=xl = 1o R, &
1% i=1,2,,,€({1,2,}, W Crig=y1¢=
xii=0,Vj#jui=1n2:"'v

BAI] Cring=y,0=x1=0,¥j%j,i=
1,2,--, Bilt

Cr{k.“’l"yl}'§=xi!}=1vfi€“'2v'")°
ik 0<Crig=y5,8=xl<l,i=1,2,,j,€
{1,2,}o

Rk, EHEZF 1A x, HANGEEMNY
ME—H y, , BERLE =5, =y VRIEFAE 4



112 W T 88 kK % % # (B & # %2 K

20084F

RE—fgtE, RITEO< Crig=y,,L=xl<1,i
=1,2,,5;€(1,2,},

BT Crlg=y.0=xl=0,Vjj,i=1,2,",
FREA Crig=y18=%1=0,Vjji,i=1,2,0

HAE3IH Crl77=y,~‘,|§’=x‘-}=l,i=1,2,
i €41,2,1 BT H 71£] =00

ERA C=u, FHEE—K n=y,,i€11,2,
o, R = 2, =y VRIEFAIRHE, W G
=x,p=y1=1, B L7 3R NRER « M
Yo

Cr|7=y,~kl§=a:,,l=l-CLI—Z;,-—J;’i"z’—i;i;—xi
=1-0=1F H[ 91¢]=0,

W gH2RY C, AR ERRZH] 7|
¢1=089—4F %A%

Wi 1],y BREMHEEMLAENER,
CBETF 2, %, |, g BR—1THER, B Gl
=x1>0,i=1,2,, W H{ 51 £] =0,

ERR =y, WCrig=yl=1, BH {5y
HEM, BT

Crit=x,p=yl=Cll=xlANCrin=yl=
Cr{C:x,l,i:l,Z,-'-o
X Crit=x])>0, B L B—1PHERRO0< Cr
{E=x1<1,i=1,2,

HEME2H H(51¢]=0,

EEIR L, g BRANNBETF (2,2, 2. |
iy, v,y | R REMER, B Gl =x]
>0,i=1,2,-,m, W H{ 91 ¢]<nln2, FS ML
LENE(E, ) B—NEATRER AR,

TEBA: g R 3K S(¢)7E ¢ =0.5 BB R KA In2

R'};w‘=1ﬁH[r)({]:igw,-ng(Crh]=yjI§=
1) <nn2, FSRIABHEMNY Crig=y1L=x}

=0.5, Bist—4 i=1,2,-,m,j=1,2,>,n, B
Crig=y;, t#xl
Cri¢=x;
FetaRsE, BIXt—40 i=1,2,,m,j=1,2,~,n,
A Crlip=y,L=21=05, BRI, (¢, B~

AR BRI ) B

EE4R L, RAFNBUETF {2, 20,0, 2, |
*ﬂ{%'J’zv"":}’,.}%ﬁﬁgﬁimﬁ$ﬁm§§, H
Crig=%1>0,i=1,2,,m, WM H[ 51¢] = nln2
LMEANY ¢, BAETEEHER,

- HEEIR g WML R H 1 ¢] =
nin2 % HLY

Crip=yl NGt =21=0.5,i=1,2,,m,
j=l,2,"',n
b

Crig=yl=Cit=x1=0.5,i=1,2,,m,
j=1,2,,n
BR ¢, B RS REE I R,

X 3R

[1] ZADEH L A. Fuzzy sets [J]. Information and Control,
1965, 8: 338 - 353,

[2] ZADEH L A. Fuzzy sets as a basis for a theory of possibility
[J]. Fuzzy Sets and Systems, 1978,(1): 3 - 28.

[3] LIU B, LIU Y K. Expected value of fuzzy variable and fuzzy
expected value models [J]. [EEE Transactions on Fuzzy Sys-
tems, 2002, 10(4): 445~ 450,

[4] LIU B. Uncertainty theory [M]. Berlin: Springer - Verlag,
2004. :

[5] LIU B. Uncertainty theory, 3rd edition [ EB/OL]. http: //or-
sc. edu. cn/liv/ut. pdf, 2007.

[6] YOU C, WEN M. The entropy of fuzzy vectors [J]. Com-
puters and Mathematics with Applications, 2008, 56(6):
1626 - 1633.

T5150.55

=>0.5

(RERE XFEX)



BRI B4 P B L [HRGEE ...

(=" WY, MA Li

1 A VLIRS, BREERE, Y195, BUL, 212013

| . N we Iy b Tl r

% L TR R [15TIE]

Y44 JOURNAL OF HEBEI UNIVERSITY OF ENGINEERING (NATURAL SCIENCE EDITION)
) - 2008, 25 (4)

1. ZADEH L A Fuzzy sets[FCHITI] 1965 (08)

2.ZADEH L A Fuzzy sets as a basis for a theory of possibility 1978(01)

3.LIU B;LIU Y K Expected value of fuzzy variable and fuzzy expected value models[#F3CHF]] 2002 (04)

4.LIU B Uncertainty theory 2004

5.LIU B Uncertainty theory 2007

6.YOU C;WEN M The entropy of fuzzy vectors[#h3CHiFI] 2008 (06)

A% http://d. wanfangdata. com. cn/Periodical hbjzk jxyxb200804030. aspx



http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200804030.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e4%b8%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MA+Li%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b1%9f%e8%8b%8f%e5%a4%a7%e5%ad%a6%2c%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%b1%9f%e8%8b%8f%2c%e9%95%87%e6%b1%9f%2c212013%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZADEH+L+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1016-S0019-9958(65)90241-X.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZADEH+L+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-hbjzkjxyxb200804030%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+B%3bLIU+Y+K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0214143186.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-hbjzkjxyxb200804030%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+B%22+DBID%3aWF_QK
http://orsc.edu.cn/liu/ut.pdf
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YOU+C%3bWEN+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ024796237.aspx
http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200804030.aspx

