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Abstract

In this paper we obtain generating functions for measures of fuzzy entropies
from which new measures of fuzzy entropies may be generated.

Keywords. Fuzzy Set / Fuzzy Entropy.

Introduction
Zadeh [9] introduced the concept of fuzzy sets. A fuzzy set A is represented as
A={x 1 u,(x):i=12,..,n} where u,(x ) isamembership function.

A measure of fuzzy entropy of a fuzzy set should have at least the following
properties.

1.

a oD

It should be defined for al u,(x) in the range of
0< u,(x)<1,i=12,.......... n.

It should be continuous in thisregion.
It should be zero when 4, (x,)= 0 or 1.

It should not change when any 4, (x, ) ischanged into 1- ., (x, ).

It should be maximum when ﬂA(Xi):%, i =12,...,N.

It should be increasing function of ,(x ) WhenOs/,zA(xi)gé and other
variables are kept fixed and it should be decreasing function of ,uA(xi ),When
% < u,(x )< 1 and other variables are kept fixed.

The known measures of fuzzy entropies are:
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Measure of fuzzy entropy corresponding to Shannon’s [8] measure of entropy is.

F(A) = =3 (04 061N 24 (%) + (- 1 (X ) N 110 (%)

Measure of fuzzy entropy corresponding to Havrda-Charvat’s [2] measure of
entropy is:

F(A) =ﬁ i(ﬂAa(Xi)+ (=220 (% ))“)—1}0! >0,a#1.

| i=1
Measure of fuzzy entropy corresponding to Renyi’ s [5] measure of entropy is.

: _Zn:m (12" (%) + (L= (X ))},a >0,a # 1.

Fs(A) = E

Measure of fuzzy entropy corresponding to Sharma and Tangja's [7] measure of
entropy is:

FulA) =7 3O ) ()~ ) )
a>1l,f<lora<l,f>1anda # f.

Measure of fuzzy entropy corresponding to Kapur’s [3] measure of entropy is.

L 2l ) )

FS(A)=ﬂ_aIn = ,a2l,p<lora<l,pzlanda # B.
> (i (%) + (- pa(%)))

i=1

Measure of fuzzy entropy corresponding to Kapur’ s [4] measure of entropy is:

Fo(A) = =D (a0 Iz (6 1+ 0 ey (% )L () +

i=1

3 (L aua (X InfL+ 3y (x )+ (0 2t 0, (6 )i+ all— 04(,)

i=1

—§(1+ a)In(1+a)

Measure of fuzzy entropy corresponding to Behara-Chawala's [1] measure of
entropy is

R PaLTLCY LG

Measure of fuzzy entropy corresponding to Sharma-Mittal’s [6] measure of
entropy is
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a(@:ﬁ@(ym RNt W—lj Ja#l,a>0 f#0,

Generating Functionsfor M easur es of Fuzzy Entropy
(i) Let

F(t)= —(

n

3 1t (6 1+ (0 () )]

i=1

with the property that

F (1) = = (aa06) 1 200 (% )+ @ (x DIt (%))

i=1

which is fuzzy entropy F,(A)

Thus F(t) gives generating function for important fuzzy measure of information
viz. F(A).
(if) Now we define another generating function.

:—Z((ﬂA 1 yA( ))a)t —1),a¢1.a>0.

Then

3 (s (6 )+ - (%)) ~1) s 2L > 0.

n
— Uiy

|_\

which is fuzzy entropy F,(A).
aso

F, (0 Zﬁém( + (1= 2, (x ))a),a;tl,a>0

which is fuzzy entropy F,(A).
Now

lim, , F, (1) = F1(1>:—g[uA(mmuA(xi>+(1—uA(x Din(i- s, (x)]

and

lim, , F,(1)=F 1

e Fo @)= F @)= = a0 20006 )+ (L 1,06 DI g2, (x)]

So that both F,(1) and F,(1) gives F,(A). Thus F,(t)is the generating function
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for fuzzy entropies F,(A), F,(A) and F,(A) .

(iii)Again we define another generating function.

3 aa (¢ )+ (= g (%))

1

&ﬁﬁ: = ~1ll,a#pB,a=2L,p<lor
S DIZLCYRISACVS
a<lp>1
so that
| 20+ 0 X))~ (1) (0= ()Y
F.,0)= = axfa>Lp<1
pre (20 0p(6)))
or
a<lp>1

n -1
whichis (2 (yf (% )+(@— z,(x)) )j times of fuzzy entropy F,(A)
i=1
Now

J,a¢ﬂ,a>lﬂ<l or

which is fuzzy entropy F5(A). Thus F, ,(t)is the generating function for fuzzy
entropiesF,(A) and F,(A).

(iv)Again we define
Fl0)- ﬂfa{@(uﬁxi)—(l—m& ) (St )0 }
a<lp>lora>LB<la%p.

so that

0= 5 ) ) ) - Sletx)- -y )|
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a<lp>lor a2l p<l,a+p.
which isfuzzy entropy F,(A).

And

n

1 Z(ﬂz (Xi)+(1_ ,UA(Xi ))a)

F,,0) = In| = a#Ba<lp>lor a>1 <1

B-a i(ﬂf(xi)-f‘(l_ ,UA(Xi ))ﬁ)

which is fuzzy entropy F,(A)
So that F, ,(t) can also be regarded as generating function for fuzzy entropies

F,(A)and F,(A).

(v) Again we define
Fult)= =2 0 + 0 a0 Jo 5 (00 s 0)) + 0 a1 1y ())- S ) a2 -1

Now

Zl[uA )N 2,06 )+ (0= 42, (5 In(1— 2, (x;))]

+§Zl L+, (%)) In(L+au2, (% )+ L+ - 22, (6 DIn(L+ @0 g2 (x )]+ (1+a)ln(1+a)

which is fuzzy entropy F,(A). ThusF, (t)is the generating function for fuzzy entropy
Fo(A).

(vi) Again we define

Lol
a

ﬁa(t):i[zn:(yz(xiﬁ(l—yA(xi ))“)}( a#1l,a>0.

(&

g )07 )| v 20

mo=(2h j[i( =) )| @ +1a>0

a
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which is (l—l) times of fuzzy entropy F,(A). ThusF, (t)is the generating function
(04

for fuzzy entropies F,(A)and F,(A).

(vii) Again we define

F

F,,(t)= =~ ap KZ( uA(X,))a)]ﬂt—l]a +1a>0,8+0.

so that

Fap () = (1_Z)ﬂ {(Zl(u (%) (1= aa ))“))ﬂ —1} @#La>0[+0.

i=1

which is fuzzy entropy F,(A).

and

F,0)= In(zn:(uA +(0- pa( ))“)J’ail’

i=1

which is fuzzy entropy F3(A). Thus I?a‘ﬁ(t)is the generating function for fuzzy
entropiesF,(A)and F,(A).
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