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ABSTRACT The concept of fuzzy set was first introduced by Zadeh, in 1965. Rosenfeld introduced fuzzy subgroup in the

year 1971. Biswas defined antifuzzy subgroups in the year 1988. In this paper we define antifuzzy kernel and

antifuzzy subsemiautomata and proved some of its properties.

Introduction

Wee developed Fuzzy automata theory in the year 1967. Das
defined fuzzy kernel and fuzzy subsemiautomata and proved
some of its properties in the year 1997. Using Biswas definition
of antifuzzy subgroup we have defined antifuzzy kernel and an-
tifuzzy subsemiautomata and proved some of its results in this
paper.

Preliminaries

2.1 Definition:

Let X be a nonempty set. A fuzzv set A in X is characterized by its
membership function A:.X — [0,1] and A(x) is interpreted
as the deoree of membership of element XX in fuzzy set A for
eachx EXx g X,

2.2 Definition:
A fuzzv subset A4 of a sroup &G is a fuzzy subgroup of G if
forallx,y € Gx,y €06,

Alx =y) = Ax) A Aly)
A1) = AAY = Alx)

2.3 Definition:
A fuzzv suhset A ?fa oroun [ is a fuzzv normal subgroup of & if
AMx =y = x7%) = Ay) forallx,y €6

2.4 Definition:
Let & be a group. A fuzzv subset 4 of & is called an antifuzzy
subgroup of & ifforall x, ¥ € &

p(xy) = maxiy (), u(y)}
plar) = wlxd plxt) = ulx)

2.5 Definition:
A antifuzzy subgroun U of group G is called an antifuzzy
normal subgroup of & & if

wlxy) = plyx) foraz.y €6

2.6 Definition:
A fuzzv semiautomaton over a finite group {Q,*] is a triple

(0.x ), where XX is a finite set and 4 is a fuzzy subset of
0xXx0

Note: Throughout this paper & = (0.x ..'J] denotes a fuzzy
semiautomaton over a finite group ':l?ﬁ*:] with identity element
g.

Main Results:

Definition 3.1:

A fuzzy subset A of  is called an antifuzzy kernel of 55 if
disa antifuzzy normal subgroup of

Q.

Mp= r 1= ule k. x.p) v ulg. x.r) v (k) for
all]‘i";l'-]h lri:.l"r E I?.l X E X

Definition 3.2:
A fuzzy subset 4 of @ is called an antifuzzy subsemiautomaton
of 55 if the following conditions hold
Alisa antifuzzy subgroup of Q.
Alp) = wlg xp) v Ag) foranp.g €Q. x X
Pronosition 3.3:
Let 4 be a antifuzzy kernel of 5. Then 4 is a antifuzzy suhsem-
iautomaton of 5 if and only if Alp) = ule.x,p) wvile
forallp €@, x X
Proof: Let us assume that the given condition is satisfied.
Then forallp.g.+ € @, x € X we have
Ap) = Alp = r~tsv)

= Alp vt vily)

wlg.x.p) v ple,xv) v A{g) v ily)

1A

< ulg.x,p) v ule.x.7) v 4 (e) v Alg)
< ulg.x,p) v 1(g)
Thus 4 is a fuzzy semiautomaton.
The converse is immediate.
Pronosition 3.4:

Let 4 be a antifuzzy kernel of & and ¥V be a antifuzzy subsem-
iautomaton of 5. Then

A =71 is a antifuzzy subsemiautomaton of 5.5

Proof: Given 4 is a antifuzzy normal subsroup and VV is a anti-
fuzzy subsroun of 0. it follows that A = 1" is a fuzzy subgroup
of @andd =v = v =y

A =v)p) = Mp=rt) vilk)

(ula = box.p) v ula.x7) v A(B))

1

W {-U {ﬂ,.r.?-] v 'l-'l:fﬂ-]']ll
pla = b x,p) vib) vvia)

foralla, bp €Q, x X

Thus forall p.g EQ. x X
(A =v)p) =Afula=bxp) vilk)

vivla)/a.b €Q. a=b=gq}
=ulg.x.p) v=ulg.x.p) v

A fil) vvla)fa.bh €Q, a=h=g})
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=ulg.x.p) v (v =g (ula = b, xp) v ula,x.7) vvis))
=ulg.xp) v (1 =v)ig) = ula =b+cx,p)vula xr)vilc) v il
Hence A * V' is a antifuzzy subsemiautomaton of 5.5. foralla, b, c,por €E Qand x e X
Proposition 3.5: Thusforallg. g. 7.k € Q and x € X
If & and V are antifuzzy kernels of 55 then 4 # Vv is a antifuzzy

A=vip=rt)=afulg=bscxplvulgxr)
vAle) vA(B)/b,ce Q;: b=c =k}
= {u{q # K, x p) vlu{ql,_r,r:]} W

subgroup of §.Now (ALACE) v uiB) /b, c € 0ibec= )
A=vlp=rt) = Ap=gDvvig=rt)

kernel of &

Proof: 4 #V is a antifuzzy normal subgroup of &, since 4 and
V are antifuzzy normal

= plg = kx.p) vulg x.r) v (A =) (K)

= (ula «b*cx,p) vula «b.x,q) vale))vw Thus A *V is a antifuzzy kernel of 5.
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