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ABSTRACT

Wee introduced the concept of fuzzy automata following Zadeh
in 1967. Yuan.et.al gave the definition of a fuzzy subgroup with
thresholds which is a generalization of Rosenfeld’s fuzzy
subgroup and Bhakat and Das’s fuzzy subgroup. Das introduced
fuzzy kernel and fuzzy subsemiautomaton of a fuzzy
semiautomaton. In this paper we have proved some results of
fuzzy kernel with thresholds and also it’s transformation under
strong homomorphism.
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Switching Network.
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1. INTRODUCTION

L.A.Zadeh introduced fuzzy sets in 1965 [1]. Rosenfeld defined
fuzzy subgroups in 1971 [6]. In 1982 Antony and Sherwood
introduced T-fuzzy subgroups [8]. Mukherjee introduced fuzzy

normal subgroups in 1984 [9]. The concept €,€\V(qQ fuzzy

was introduced by Bhakat and Das in 1992[7]. Also in 1997 [2]
Das introduced fuzzy kernel and fuzzy subsemiautomaton of a
fuzzy semiautomaton over a finite group using the notions of a
fuzzy normal subgroup and a fuzzy subgroup of a group. This
concept was generalized as fuzzy subgroup with thresholds by
Yuan.etal. in 2003 [3]. In this paper we have proved some
results of fuzzy kernel with thresholds.

2. PRELIMINARIES

In this section we summarize the preliminary definitions and
results that are required for developing main results.
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Let G,* denote a group. We sometimes write G for

G, * when the operation * is understood.

2.1 Definition
Let X be anonempty set. A fuzzy set Aiin X is characterized
by its membership function A: X — 0,1 and A X s

interpreted as the degree of membership of element X in fuzzy
set Aforeach X € X

2.2 Definition

A fuzzy subset A of a group G is a fuzzy subgroup of G if
forall X,y € G

(i) A XkYy 24 X ALY
(ii) A Xt =1 X

2.3 Definition

A fuzzy subgroup A of G s called a fuzzy normal subgroup
of Gif A Xx*xyxx' =1y foralX,yeG

2.4 Definition

Let A, 1t€ 0,1 and A < g .Let A be a fuzzy subset of a

group G . A is called a fuzzy subgroup with thresholds of G
ifforall X,y eG

(i) A Xy VA2AX AAY Al
(i) AXTVAZAX AU
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2.5 Definition

Let &, f€ 0,1 and o < f. Let u be a fuzzy subset of a

group G . M is called a fuzzy normal subgroup with

thresholds of G if for all X,y € G

LY TEXRY va>u X AP
2.6 Definition

A fuzzy semiautomaton over a finite group Q,* is a triple
Q, X, 1 where X is afinite set and g is a fuzzy subset of

Qx X xQ.

2.7 Definition

Let S= Q, X, & be a fuzzy semiautomaton over a finite
group G . A fuzzy subset A of Q is called fuzzy kernel of S if

the following conditions hold

(i) A is a fuzzy normal subgroup of Q
(ii) A p*rt >pu qxk,x,p Ap q.xr ALk
vp,q,r,keQ,xe X

2.8 Definition

Let S= Q, X, & be a fuzzy semiautomaton over a finite

goup G. A fuzzy subset A of Q is called fuzzy

subsemiautomaton of S if the following conditions hold

(i) A is a fuzzy subgroup of Q
(i) Ap=uqgxpadq foralpgeQxeX.
2.9 Definition

Let o, € 01 and a<f . Let S= Q, X, bea

fuzzy semiautomaton over a finite Group. A fuzzy subset A of

Q is called a fuzzy kernel of S with thresholds if

(i) A is a fuzzy normal subgroup of Q with thresholds
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iy A P*IT Ve zu ek p A g
ALK ABNYP,QrkeQ

2.10 Definition

Let ¢, fe 01 and a <f . Let S= Q, X, bea

fuzzy semiautomaton over a finite Group. A fuzzy subset A of
Q s called a fuzzy subsemiautomaton of S with thresholds if
the following conditions hold

(i A is a fuzzy subgroup of Q with thresholds

i Apvazu q,X,p AL qQ AL forall
p,qeQandxe X .

2.11 Definition

Let S= Q X,z and T= Q, X, 24 be fuzzy
semiautomatons over a finite group. A pair of functions

f,g where T:Q—>Q,g9:X —> X, is called a
strong homomorphism from S into T , written

f,g :S —>T ifthe following conditions hold:

(1) f isagroup homomorphism

@ upxqg<y fp,gx,fq for al
p,geQ and xe X

The pair f , @ s called a strong homomorphism from S into

T if it satisfies (1) of the definition and the added condition,
uop.xr/
f g x,f =v for all
1 P9 a {reQ,fr=fq}
p,qeQand xe X .

2.12 Definition

Let T= Q,X,0 be a fuzzy semiautomaton over a finite
group G,* . An element X, € X is called an e- input if

0 €X%X,e >0.
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3. MAIN RESULTS

3.1 Proposition

Let ¢, € 0,1 and & < 8. A fuzzy normal subgroup A
of Q with thresholds «,f is a fuzzy kernel of
S= Q, X, withthresholds &, £ if and only if

A prrt va >ut gk, X, p Au" QX r
ALK AB
forall p,g,r,keQ and xe X"

Proof

We prove the theorem by induction on |X| =N

Let A be a fuzzy kemel of S = Q, X, & with thresholds.
Let N=0then X=A

If p=qgx*k,andr=q

1ogxKX, p Ap” g, Ak AB=
Ak AB<Agqrkxq? va

Since A is a fuzzy normal subgroup with thresholds.
If p=q*k,or r = then

HOaEkXp A’ gX T ALK AB=0<

Aq*rt va
For N = Qit is proved

Suppose the result holds for Y € X™ where |y| =n-1

n>0
Let X € X " be such that

x=ya,ye X", aeX,|y=n-1n>0
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gk, X, p Al g, %51 ALK AS
= v u q*k,y,u Ap u,a,p/ueQ A

v it qy,v Aupv,ar IveQ Al k Ap

“gEkyu A
=viviu u,a,p Au q ¥,V Au v,ar /veQ
A K AplueQ

By induction

AUusvt va Auuap Auv,ar /
<viv H Pk IveQ

ueQ

<A p*rt va
3.2 Proposition

Let o, fe 01 anda<pf.Let T= Q, X,z bea
fuzzy semiautomaton over a finite group and let f be a

homomorphism from S ONtoT . If Ais a fuzzy kernel of S
with thresholds ¢, S then T A is a fuzzy kernel of T with

thresholds &, 3 .

Proof

Let A be a fuzzy kernel of S with thresholds cx, 3 . Then A

is a fuzzy normal subgroup of Q with thresholds &, ﬂ .Since

f is an epimorphism from Q onto Q, with thresholds &x, /3 .
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Let P, 0,1,k €Q and X e X .Then
th QKX P Al G AT A K AS
=t G *K, X Py ALy G X ABA

v Ak IkeQ f k =k

MGk X P Ay X0 ALK ABT
=V
keQ,f k =k

p,q,r,keQ such that

Now let

f p=p,fq=q,fr=radfk =k.
Then

Ho Gk X A sy GG AT Ak AS
=4 f gk ,x,f p A

w fqg.x,fr Al kap

= v u q*k,x,a laeQ,f a=f p A
v i g,%b /beQ,fb=fr AdAkAp

Since f

is a strong homomorphism

aeQ,fa=fp

u gk, x,a Au g, x,b ALk Ap/ /
v
v
beQ,f b="Ffr

v A axbt valaeQ,fa="f p
<v
IbeQ,f b =Ffr

<f 1 p*r' va

Hence
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f 1 p*r' va

Sy MO *Ky X Py Ay QX6 Ak ABT
~ |keQ,f k =k

=t QKX P Aty QX AT A K AS
Hence f A isafuzzykemelof T = Q, X, 24 .

3.3 Definition

Let &, € 01 and < f . Let S= Q, X, bea
fuzzy semiautomaton. Let A be a fuzzy subsemiautomaton of
S= Q, X, u withthresholds &, 5 . A fuzzy set v of Q is
called a fuzzy kernel of A with thresholds if
(i) v < Aand V is a fuzzy normal subgroup of A
with thresholds <, f# and
i v prrt o va >u gk, x,p A
u 9, Xr Av kK Ap
forall p,r,k €Q,

gesupp A ,XeX

3.4 Definition

Let &, f€ 0,1 and @ < . An fuzzy semiautomaton
T= Q,X,d over a finite group is called multiplicative

with thresholds if there exists an e- input X, € X having the

following properties

O Q. X, p*r va =0 0,X,p A
o ex,r np

-1 -1
N O Pi*P, %0 %0, va =
ii. for all

O PuXuG A PuiXp O, AS
Py P2, 0,0, €Q
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3.5 Proposition =5(b* bxq _1,x0, p)A

Let o, e 01 anda<f. Let T= Q,X,0 bea

5 kX%, A &,Xe A
multiplicative fuzzy semiautomaton with thresholds ¢, ,B over

a1

a finite group with e-input X, € X . Let A be fuzzy 5(b* b*q ,Xo,r)/\ﬂ
subsemiautomaton of T = Q, X,0 with thresholds &z, 3

Lol
and V be a fuzzy kernel of A with thresholdsx, 5. If V is a 5([3* b>:«q'1  Xo» p)/\g k‘l,xo,e AS €,X,e A
fuzzy normal subgroup of Q with thresholds a’,ﬂ then Vis a = ) vVa
fuzzy kernel of T = Q, X, with thresholds &, 3 . 5(b* bxq ’XO’rj/\'B
Proof

a1

=S| bx* bx X, D lva (A

o q*K,X,p AS O, XTI v ( ( a o P
=0 g*k=*e,X,p AJ q*eXxr*e va S k™%, AS &,%€ A

a1 1
=35 q*k, X, P AS X8 ABA (5@3* b*q ,XO,F)V(ZJAﬂ

0 O, %, A eX.e Ap

-1
=5 b,x,p AS b*xqg ,x,,e ABA
By definition3.4 01 P q % B

5 K %,6 AS &Xe A
0 q*K,X,, p AS e Xe A

|8 ax.r AB Ve 5 bX, T A S bxq " X8 AB AB

=5 q*k, X, p VaAS &Xe AS X, I Af =5 0,%,p AS bxq X6 A

S k™%, AS €,Xe AS bX,r AB
=5 0,%, P AS kX6 AB A

5 exe AS 0%, F AS 7 Since V is a fuzzy kernel of A with thresholds
By definition 3.4 v pErt va =68 bk, X, p AS bX,r Av K AB

=5 0,%, P AS K %,8 AS X6 AS O, %, I AB
> 0 bxk,x,p Ad byx,;r Avk Aff va

Now forany,q € Q b esupp A v oprrt va > S brkoxp va A

a S byx,rva A vk Af va

q=b* b*q Forsome 0 €Q

o q*K,X,p A Q,XI v = & bxk,x,, p AS bx,,r AS e, xe AV K AS
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By definition 3.

=5 b, X, p AS K X,6 AS b, X, T

ANO €,X,e AV K AS

By definition 3.4

I

o g*K,Xx,p AJ O, X,r va Av k

o g*K,Xx,p Ad O, Xr Av K va

> 0 g*k, X, p AS O, X AV K A .

4. CONCLUSION

In this paper we have proved many results using the definition
of fuzzy subsemiautomata with thresholds and strong
homomorphism. The fuzzy thresholds concept can be introduced
to all the product concepts of fuzzy finite state machines.
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