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Abstract- In the present paper, the fuzzy entropy measures are obtained by existing literatures. A generalized parametric fuzzy
entropy in various parameter is defined. Fuzziness is one of the pandemic attributes of human thinking and objectives things
whereas fuzzy set theory is one of the effective tools of researching and processing fuzzy phenomena in real world’s problems.
Taking this fact into contemplate, we have introduced and investigated new generalized measure of fuzzy entropy based upon
real parameters, studied their fundamental and desirable properties and presented these measures through graph.
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I. INTRODUCTION

Uncertainty and fuzziness are the basic nature of human and thinking and of many real world objectives. Fuzziness is found in
our decision, in our language and in the way we process information. The main use of information is to remove uncertainty and
fuzziness. A measure of fuzziness which is often used and cited in the literature of fuzzy information is entropy first mentioned
by Zadeh. Shannon’s entropy measures the average uncertainty in bits associated with the prediction of outcomes in a random
experiments. De Luca and Termini introduced some requirements which capture our intuitive comprehension of the degree of
fuzziness and consequently developed a measure of fuzzy entropy which corresponds to Shannon’s probabilistic entropy ,given
by
H(A) = 3[40 (%)10g 22, (%) + (L= 22, (% ) 10g(L— 2, (%))]
We measure information supplied by the amount of probabilistic uncertainty removed in an experiment

and the measure of uncertainty removed is also called as a measure of information while measure of fuzziness is the measure of
vagueness and ambiguity of uncertainties. In this paper, some important properties of fuzzy entropy are given.

I1. MAIN RESULT

We have proposed two new generalized information measure for a fuzzy distribution
L0 (%) paA(X) sa(Xg) oo La(X,), 0< 22, (%) <1 }and studied their essential and other properties .

The proposed measure are

1.Generalised fuzzy entropy involving parameters are ¢, f3,7,m,and, a

We propose the generalized fuzzy entropy depending upon parameters o, f3,7,m,and,a as given by following
mathematical expression

ma I Sjag X
H(a,ﬁ,y)(A) = mzllog

where

meR,>20,7>20,a+mp+1L-m)y—a>0,mg+1-m)y>1

When & — a, (1) becomes

e Ay =3 R (0100 1, (6) + (L s ()"0 log1— 1 (1)
i T () + (L= ()T

Z+m/3+(l—m)y—a (Xi ) + (1_ Ly (Xi ))a+m/i+(1—m)y—a
U () + (L ()
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If =1, y=1, then

I () == 410 (%)100 2, (%) + (- 1 (%) 091 21, (x)

Which is fuzzy entropy introduced by De Luca and Termini. Thus we see that the measure introduced in eq"(1) is generalised
measure of fuzzy entropy.
Next we study the properties of generalized measure of fuzzy entropy-

We see that

1L HGS ,(A)=0

2y ma
2a H(arﬂv;/)(A) <

6/15\(Xi)
0 1 n a+mpB+(l-m)y-a (Xi) + (1_ (Xi ))a+mﬂ+(1—m)y—a
because H (a’,aﬂyy) (A) = Z Iog = mg+(1-m)y Ea mpB+(1-m)y
a-a'ig Ha (X)) + Q= ua (X))

HES, 1 {(a £mB+ (L= m)y —a)fus ™ () - (L g, () }}_

0

S0
oua (%) a-a ﬂZ+mﬁ+(1_m)7_a (%) — (= ua (% ))a+mﬁ+(1_m)7_a
1 [(mﬂ L m) P 6) - (L g (1)) }}
a-o lu?ﬂJr(lfm)y (Xi) _ (1_ /”A(Xi ))mﬂ+(1fm)y
1
At 1, (X)) ==,
:uA( |) 2
a2|_|(m’0,58 7)
—@ln) — Al —a+2(mp+ (L-m)y —1]
Optn (%)
O*H
aBD) = Ao +mB+L-m)y—a+mB+L-m)y—1]
Oun(%;)

Which is less than zero because @ + B+ (@1—m)y —a>0;mpg+(1-m)y—-1>0

m,a . .
So, H%., (A)is a concave function.

3. H(;%., (A) doesnot change when 1z, (X;) s replaced by 1— 2, (X;)

4. H2% , (A) is an increasing function of 2z, (X;) for 0 < gz, (%;) < %

- m,a m,a 1

ie. H™ (A)/ua(%) =0f=0 and {H(a'ﬁ'y)(A)/yA(xi) - 2} =nlog2>0
5 H(.%,, (A) is decreasing function of 1z, (X; ) for % <u,(x)<1

ie. {H(”;';’y) (A) / pa (%) = ;} =nlog2 and {H"2  (A)/ua(%)=1}=0

6. H(rgy,aﬂ,}/)(A) =0 for ,LIA(Xl) =0orl.

m,a

aH(aﬁ’}’) =0

7. Differentiating with respect to £, (X;) and then putting
Oua (%)
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We get 41, (x,) =

Again at 11, (X;) =

l\.)II—\ NII—\

2 m,a

0 (a.B8.7)

We have >
Ol (Xi )

= —4la—a+2(mp+(@L-m)y-1]<0

Thus we see that maximum value of fuzzy entropy exists at ££, (X;) ==

If we denote the maximum value by f(n) =n log 2
Further f' (n) =log 2>0

This shows that the maximum value of the generalized fuzzy entropy is an increasing function of 2, (X;) .
8. Differentiating (1) with respectto « ,we get

dH Iua+m/i+(1 m)y—a + (l—/J )a+mﬁ+(l—m)y—a
Z |Og A mﬁ+(l—m)y A mpg+(1-m)y +
da (a a) +@1—u,)

1 n ﬂz+mﬁ'+(l—m)}’—a |Og Ly + (1_ﬂA)a+mﬁ+(l—m)7—a |Og(1—,uA)
a—-a‘g ‘uZ+mﬂ+(1—m)7—a + (l— )a+mﬂ+(1—m)7—a
a+mp+(1-m)y-a a+mpB+(1-m)y—a
+(1-
(a 0{) Zlog(la mp+(1-m)y (1 A)mﬂ+(1fm);/ j
Ha + (1= )

n ‘uermﬂJr(lfm)yfa |Og IUAfa + (1_’UA)a+mﬂ+(17m)y7a Iog(l_luA)afa
‘uZz+mﬂ+(l—m)y—a +(1_IUA)a+mﬂ+(1—m)y—a

i=1
(i) When a>a

Then — < 0 which shows that H (A) is monotonically decreasing function of & >a.
(04

(i) When a <a

(d_Hj < O
de ),

Also,(d—H) =0
da ),_,

H
By this, we see that d_ is negative for O< o <a
a

Hence from (i) and (ii), Ha’?ﬁ’y) (A) is monotonically decreasing function of o ,fora >0
Thus fuzzy entropy defined by (i) satisfies all properties.

Next,we have computed different values of Hl(A) for different values of parameters given in (1) and presented the
generalized measure graphically.

Casel -Sincein(l) meR, >0,y >0,a+mpB+1—-m)y—a=>0,mB+(L—m)y =10 suppose
mg+(1-m)y =2,
>a-a+220,=>a=>a-2
If a=2,then >0
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Taking different values of « ,we get different value of H,(A),

a=1 H, (A) = —log( 25 (%) + (L= 42, (%))?)

I H.(A) :_[yi(xi)log £ (%) + (L= 42, (%))? log(L~ 42, (%))
1 A () + (L= g1 (%))?

I H (A):_,og(ui(xi)+(1—uA(xi»3J
1 () + (L= 1, (%))’

- Ho( A):_,Og(ﬂ:(xo+(1—ﬂA(xi»4j
' :u,i(xi) + (1_:uA(Xi))2
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|

we have compiled the values of Hl(A) for ¢ >0 in Table(1) and presented the fuzzy entropy in Fig.(1) which

clearly shows that the fuzzy entropy is a concave function.

Table(1)
o 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
,UA(Xi)
1 Hl(A) 0 | 0.086 0.168 0.237 0.284 0.301 0.284 0.237 0.168 0.086
0
2 H (A 0 | 0.057 0.132 0.212 0.27 0.301 0.27 0.212 0.132 0.057 0
(A)
3 H (A 0 | 0.051 0.116 0.195 0.269 0.301 0.269 0.195 0.116 0.051 0
(A
4 Hl(A) 0 | 0.048 0.109 0.184 0.263 0.301 0.263 0.184 0.109 0.048 0
035 -
0.3
0.25
0.2 —1
)
0.15
3
0.1
—
0.05
0 r 1
1.2

Where horizontal axis denotes value of H; (A) and vertical axis denotes value of ££, (X;) .

I11. CONCLUSION

Indeed we introduced new measure of fuzzy entropy in different parameters. This is a generalization of fuzzy entropy which
were introduced by De-Luca & Termini [2] logarithmic entropy. This measure of entropy also satisfies different properties of

entropy which have been proved by us and have been shown in table-1 and graph.
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