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Abstract
In this paper, we present some approaches in
IFSs which across some definitions,
operations, properties and propose two
theorems in IFSs.
Key words: algebra , fuzzy sets ,intuitionistic
fuzzy sets.

1. Introduction
In 1965 zadeh’s classical concept of fuzzy sets
is a strongly mathematical tool to deal with the
vagueness, introduced by [1]. Since the
initiations of fuzzy set theory, there are
suggestions for non-classical and higher order
fuzzy sets for different specialized purposes.
Out of several higher order fuzzy sets,
intuitionistic fuzzy sets (IFSs) introduced by
Atanassov is quite useful and applicable. IFSs
are not fuzzy sets, although these are defined
with the help of membership functions. But
fuzzy sets are intuitionistic fuzzy sets. Every
fuzzy sets has the form {(x, uy(x), 1 — u,(x) :
x € X)} was introduced by[2,3]. In this section
we present some approaches on IFSs viz: some
definitions, basic operations, some properties
and we extend two proposed theorems based on
IFSs which was earlier introduced by [4].
In fuzzy set theory the in deterministic part is
zero by assumption that full part of the degree
of membership is determinism. But in real life
situation it is not always so, and for such
environment there is a need for the IFSs theory
without any confusion. If deterministic part is
zero, the IFSs theory coincides with fuzzy set
theory.

2. Definitions of
sets:-

Definition (2.1)  Let us consider X be a non
empty set and a fuzzy set A drawn from X is
defined as A={< x, u4)(x) >: x € X}, where
Ua(x) : X - (0,1) is the membership function
on the fuzzy set A.
Definition (2.2)  Let X be a nonempty set. An
intuitionstic fuzzy set A in X is an object having
the form
A= {< x,u (x),9,(x) >: x € X}, where the
functions p,(x),94(x) : X = [0,1]. The degree
of membership and the degree of non-
membership of the element x€ X to the set A,
which is subset of ‘X’ and for every element
XEX, 0< pu,(x) +9,(x) < 1. Further, we
have m,(x) =1 — pyu(x) —94(x) Called the
intuitionistic fuzzy set index or hesita on margin
of x in A. m4(x) is the degree of indeterminacy
of xe X to the IFS A and m,(x) € [0,1] i.e
mu(x) : X — [0,1] and 0< m, < 1 for every Xe
X.
Definition (2.3) (Equivalent IFS)

Two IFS P and Q are said to be
equivalent to each other i.e p~Q if there exists a
function f : up(x) - po(x) and f:9p(x) -
Yo (x) both are injection and bijection, then the
functions define a one- to- one correspondence
between P and Q.

Definition (2.4) (Inclusive IFS)

Let P and Q are two IFSs, PSS Q =
tp < to(x) and 9,(x) = 9y(x).Vx € X, then
P is a subset of Q and Q is the superset of P.
Definition (2.5) (Relations)

intuitionnstic  fuzzy
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Let P,Q,R are IFSs, then

— P < P i.episreflexive rel

— P < Q and Q< P i.e symmetric rel"

»P<Qand Q=<R=>P<R
transitive rel".
= |If a relation is reflexive, symmetric and
transitive, the rel" is called *equivalence
relation”
2.6 Some operations on Intuitionistic fuzzy
sets
2.6.1 (Inclusion)

ACSB & py(x) <pglx) and9,(x) =
9g(x), Vx € X.

i.e

2.6.2 (Complement)

A ={<x,9,(x), uy (x) >:x€x}
2.6.3 (Union)

AUB = {<
X, max(uA (x), ug (x)),Min(vA(x),vB (x)) >:
X € X}.
2.6.4 (Intersection)

AnB ={<

X, min(ﬂA(x):ﬂB(x)):max(VA(x):vB(x)) >t
x € X}.
2.6.5 (Addition)

AD B = {< x, ua(x) + pp(x) —
Ha () pp (), V4 (x)vp (x) >: x € X}.
2.6.6 (Multiplication)

AR B = {< x, ua(X)pg(x), va(x) +
vg(x) —va(X) *vg(x) >: x € X}.
2.7 Properties of Intuitionistic fuzzy sets:
Suppose P, Q, REIFSs in X, then
(P€)¢ = Pi.e complimentary law.
pup=pandpnp =
p i. e idempotent law.
(pUQUR=PU(QUR)and(Pn
Q) NR=Pn(QNR)i.eassociative/
Qw

iv. PuQ=QUPandPNnQ=Qn
P i.e commutative law.
v. PUQNCO=C®uUuQ n(PUR)

And Pn(QuC)=PnQuU
(P N R)i. e distributive law.

Vi. (PUQF=P°NnQand (PN Q) =

P¢ U Q¢(De. mogan's law.

Vii. Pn(PuQ)=PandpuU(PnQ) =

P (absorption law)

vii.h. PO®Q=Q®PandPR®Q=QQRP
IX. PEQOBR)=(FPDQDR

andP® (B®C) = (P®B) ® Ca
X. PO =P ®Q and(P Q Q) =

PC@QC

2.8 proposed theorems for Intuitionistic

fuzzy sets:
Theorem 2.8.1: Let P,Q,R are three essential
IFSs for which there are a, b, c € E such that
up(a) > 0,9(b) > 0 and Ug(c) >
0,if C(P) c1(Q)Gc
(R), then the real numbers a,,y,8,1,& €
[0,1] So that J, 5 (P) € H, ,(Q) < Z, ¢(R).
Proof:
Let a set E be fixed then

For every IFS ‘P’, C(P) = {< x,K,L >: x €

E}
Where K = E E,up(a) L= mengﬁp( a)

And I(P)= {<x ki,li>:xe E }

_min _ max
Whel’e kl—a €E ﬂp(a), 11 = = Eﬁp(a)

Similarly

Where

max

Let C(P) cI(Q) c G(R), thus,
max
0<,up(a)Serup(x)=KSK1=
min
L=
Yo (b) > 0
And 0 < up(a) <

G(P) ={< x,ky 1, > x € E}
ko = min
2 =

aEE”P() l, =

min

pr() 21 = ﬂ(x) 2

Eﬂp(x) =K<k, =

min

L —_
Ug(c) > 0

Let P—
max
x €EFE

0p (0 2 1y = g g0 =

ﬂp(x) >0,q=
rtQ(x) > 0

Ar-1d r= X E E
are essential IFSs.
Again, let

rrR(x) > 0,since P, Q,R

ki—K
a=rK
2P

_ K+kq

2’(1
_ K+k,

_ L+l

2L
_ L-1;

2q
_ L-1,

2r

Then,
](kl—k) (L+l1)(P)
2P ' 2L
= {< X, :up(x)
k
0.

t+—— 19P (x) >

:xEE}
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H(k1 +k) (L-11) (Q)

Zkl ’2q

ky + K

=<’—
{xZKl

to(x), 9o (x)

2q

(et

+

11TQ(x) >:x € E}

Z(k,+K) (L-1)(R)
2k, 2r

k,+k
2k, 7. Hr

nR(x) >:x € E}

(x), 9 (x)

+

From
1p (%) + 12; Tp(x) S K +———P
_latk_katk o
T T2 T, MV
L—1 l
L+l L+l
T2 T ﬁp(x)l
And UR(x) er-‘r'z

2 2K
Thus this establlshlng the theorem-

Theorem (2.8.2):

For every three IFSsP,Q and R, C(P) c I(Q) c
G(R),iff there exists real numbers a, B,y €
[0,1]such that @ + B +y < 1and],p,(P) C
Ha,B,y(Q) c Zaﬁy(R)-

Proof Let us consider C(P ) c I1(Q) < G(R)
Thus K< k,L = [, andN = n.

max
Where K= xe E,up(x) L=
e p0p ()

K= M”Z,,uQ(x) I=
Max
X € EﬁQ( x)
And  N= ! M‘" ' 5p(x) n=
Max 79R( )
Let = Kk B=L—+landy—m

From the above, we have
K+k
pp(x) < 5 < .UQ(x)

L+1
Ip(x) < - > 95 (x)

N+n
Yo(x) < > 95 (x)
For every x€ E, it implies that

M (0, 25) = 25—
Min (uQ(x),—)
Mln(ﬁp(x) LH) LT” =
Max (BQ(X) L+l)
N+n\ _ N+n

And Mln(ﬁp(x) —) -
Max (19R (%), N+n)

:]a,ﬁ,y(P) c Ha,B,y(Q) c Za,ﬁ,y(R)
Conversely, suppose
[0,1]suchthata + B +vy <

1andlet Jop,(P) € Hyp,(Q) € Zg 5, (R)
then for every xe E,

(max(up (x),a) < Min(uQ (x), a))

(Min(ﬁp(x), B) = Max(19Q (x), B))
And  (Min(9p(x),y) =

max (9 (x), y)), thus
max

x€EEFE
rgmin(,uQ(x) a)

me Lmin(8p (), B) =

max
X Emax(ﬁQ(x),ﬁ)
And similarly

min .
>
CEE min(9p(x),y) =
max

e Emax(9(0), )

Hence we have

max

max
r e pir@ < max ([ pun (0, )
max

= ¥ e max(up(x), @) <

2

a, B,y €

max (up(x), @) <

X €

min
X €

5 mm(uQ (%), a)
. e pho (), a) L Ho ()
xmemEﬂP(x) = mm( 19P( ), B)
= " (min(9, (), ,8)) >
(maxﬁQ(x) B)

max
= max (x c E19Q(x),,8) 2 e E19Q(x)
Similarly we have

. min
= min (

And

max

min min
c e por 00 zmin(L0,(0,7)
min .
= >
cE min(¥p(x),y) =

max
e (maxt, (), )

max max
= max (P 0n01) 2 5009
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