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Abstract

In this paper we define intuitionistic fuzzy subgroups, and study its prop-

erties.

l.Introduction

. The notion of intuitionisticfuzzy sets (IFSs) was introduced by Atanassov

[2] as a generalization of the notion of Zadeh's fuzzy sets[7]. Atanassov in [2]

. 
justified with an example thatfuzzy sets can be regarded as IFSs but the con-

verse is not true. ln l2-61he defined various operations on IFSs and these are

different from the similar operations on fuzzy sets.

Rosenfeld [1] defined fuzzy subgroups and stated some properties. In

[8], we defined anti fuzzy subgroups and studied a relation between fuzzy
subgroups and anti fuzzy subgroups. In the present paper we define intuitionistic
fuzzy subgroups and make some characterizations.

2. Preliminaries
We give below some basic preliminaries.

Definition 2.1

If E is any set, a mapping

lro: E -> [0,1]

is called atuzzy suhsr:! (]t',rj.
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Definition 2.2
Let G be a group. A ftzzy set A of G is called a fuzzy subgroup of G if

V x,ye G

i) Lro (xy) > min {pro (x).po(y)}
ii) po (xt) 2 Po (x).

Proposition 2.1
Afuzzy subset A of a group G is a fuzzy subgroup of G iff V x,y e G

po (xy'') > min {tto (x) , Po(Y)}

Definition 2.3
LetA be afuzzy subset of a set E. Then complement ofA is A' with

membership function Po defined by

Fo"(x)- 1-Pe(x),VxeE'

Definition 2.4
Let G be a group. A fiizzy subset A of G is called an anti fuzzy

subgroup of G if V x,y, E G

i) pA (xy) ( max {po (x), po (y)}
ii) Po (x-t) = Po (x)

Proposition 2.2
Afuzzy subset A of a group G is an antiFnzzy subgroup of G iff V

xry, e G

[ro(xy-r) (max {po(x), po(y)}

Proposition 2.3
A is an anti fuzzy subgroup of a group G iff A' is afiizzy subgroup

of G.

Definition 2.5
Let a set E be fixed. An IFS A in E is an object having the form

A* = t < x, Fa (x), yo (x) > I x eE)

where the functions tto : E -+ t0, 1l and yu : E -+ [0, 1 ] define the degree of
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membership and the degree of non-membership of the element x e E to the set
A, which is a subset of E, respectively, and for every x e E :

0(tra(x)+yo(x)<1.

Definition 2.6

A c B iff (Vx e E) (po(x) < U, (x) *d yn (x) 2 yu (x)),

A=BiffBcA,
A = B iff (Vx e E) (po(x) = 1q (x) 6d Te (x) = y, (x)).

A= { <x,yo(x)Fo(x)>lxe E },- An B = { <x, max (Fn(x),p, (x)),max(Te(x),yu (x))>) lxeE},
A u B = { ( x, max (po(x), p, (x)), min (7o (x), T, (x) ) > ) I x eE},
A + B = { ( x, po (x) + Fu (x) - po (x). }ru (x), To (x). yu (x) > I x e E},
A . B = { ( x, p^ (x) . pu (x), Tn (x) + Tu (x) - To (x). T" (x) > I x e E},

E A= { (x, Fo(x), I - Fro(x)> I xeE },
O A- { < x, 1- yo(x), To (x) > I xeE }.

obviously, every fuzzy set has the form

t < x, lto (x), po. (x) > : x eE )

trn [2], Atanssov gave an example of IFS which is not a fuzzy
set. From now onwards in this paper, by an IFS A we shall mean the IFS ( A,
Po, vo ),where the meaning is ohvious "

3. Intuitionistic Fuzzy Subgroups

We know that all intuitionistic fuzzy sets (IFSs) are not fuzzy sets.
Keeping this view in mind , we define below intuitionistic fuzzy subgroups
(rathet say intuitionistic fuzzy groups, in short, IFGs).

Definition 3.1
Let G be a group and A = ( A, po, vo ) be an IFG of G. Then A is called

an IFG of G if he following are satisfied V x, y e G :

i) tro (xy) 2 min { Fo tx), tr^ (y)}
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ii) po(x r) - lto (x)

iii) v^ (xy) < max {vo ix), vo (v)}

iv) vo (x r) = vo (x)

"*"-ntonsider the group G ={ 1,a} when a2=1. consider p^ and vo in such

a way that

pA (1) = '9, [ro(a) - '3'vo (a) = '4'vo (1) = '06'

Then the IFS ( A, Fo, vn ) is an IFG of G '

The following proposition are straightforward'

Proposition 3.1

IfA= (A, Po, vo ) is an IFG of group G, then Vx e G

i) pn (e) 2 tto (x)

ii) vo (e) < vo (x)

where e is the identity element of G'

Pnoposition 3.2
IfA = (A, $n, vn ) is an IFG of a group G, then

i) Pn is afiizzY subgrouP of G, and

j) v; i. an anti fuzzY subgrouP of G'

""u"#,"ff" ,", of a set E. Atanassov [2] defined A, comprement of A by

A= t < x,vo(x), [ro(x) > : x eE ]'

Wc , define another type of complement of A' denoted by A as follows:

A= {.*:no(x),v"o(x)>: xeE }' '

Froposltion3.3
trf A and E are two IFSs of E, them
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i) (A')' = A
ii) (A)'= (A")
iii) (Au B)'=A" nB'
iv) (A n B )" = A't-r B'

Proof: We prove only the (iv)

- A.uB.=(<x,p.o(x),v.o(x)> ) u { <x,p"r(x),v"n(x)> }

- ( < x, p"o (x) V p"u (^), v"o (x) A v", (x) > )

= ( < x, p"1o.,r; (x), V"(o.r) (x) > )

= ( < x, P1o",*; (x), v,orr, (x) > )"
=(AnB)". Henceproved.

The following propositions are straightforward.

Proposition 3.4
If A is an IFG of a group G, then (A") is also an IFG of G .

Proposition 3.5
A necessary and sufficient condition for an IFS A of a group G to be an

IFGof Gisthat Vx,y€ G,

i) trn ( xy-') > min { po (x), tro (y)}
and ii) vn (xy-' ) < max { vo (x), vo (V)}

Proposition 3.6
A necessary and sufficient condition for an IFS A ofa group G to be an

IFG of G is that pois a fuzzy subgroup and vo is an anti fuzzy subgroup of G.

Proposition 3.7
If A and B are two IFGs of a group G, then A n B is also an IFG of G

Proof : Clearly, Fu and pu are fuzzy subgroups of G.

=> Fo A [h is also so.

Again voand vr, are anti tuzzy subgroups of G.

=) Vt 1 L., i.s als"r -c,
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=>(An B, Pen Pu.vA\J vR) IsanIFGofG"

Hence proved

The following proposition are also straightforward'

Proposition 3.8

If A is an IFS of a set E, then

i) (E-AX=E A=(ft-y1'

Proposition 3.9

If A i s an IFG of a grouP G, then

(i) n A is an IFG of G.

(ii) O A is an IFG of G'
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