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ABSTRACT:

Intuitionistic fuzzy sets are characterized by two functions expressing the degree of membership
and the degree of non-membership respectively. In this paper, we have proved few identities connected with
intuitionistic fuzzy sets based on this operation. (Denoted by U, n, , +, -, @, $, #, *, ).
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1. INTRODUCTION:

Fuzzy set was introduced by L. A. Zadeh in 1965 as an extension of the classical notion
of set. Fuzzy set was introduced by L. A. Zadeh[7] in 1965 as an extension of the classical
notion of set. Fuzzy set deals only membership function. Intuitionistic Fuzzy Sets was
introduced by K. T. Atanassov[1] in 1986 as an extension of fuzzy set. Intuitionistic fuzzy sets
deals membership function and non-membership function. A lot of operations are introduced
and proved over the intuitionistic fuzzy sets by many reasecher. K. T. Atanassov (1994) [2,3]
proposed new operations defined over the intuitionistic fuzzy sets. De, Supriya Kumar, Ranjit
Biswas, and Akhil Ranjan Roy (2000, 2001) [4,5] proposed some operations on intuitionistic
fuzzy sets and also proposed an application of intuitionistic fuzzy sets in medical diagnosis.
Riecan, B., K. T. Atanassov. (2006) [9] proposed n-extraction operation over intuitionistic
fuzzy sets. Riecan, B., K. T. Atanassov. (2010) [10] proposed Operation division by n over
intuitionistic fuzzy sets. Vasilev. T (2008) [11] proposed Four equalities connected with
intuitionistic fuzzy sets. Verma, R. K and Sharma, B. D (2011) [12] proposed Intuitionistic
fuzzy sets: Some new results. Parvathi, Rangasamy, Beloslav Riecan, and Atanassov K T

(2012) [8] proposed Properties of some operations defined over intuitionistic fuzzy sets. In
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2014 Ezhilmaran. D and Sudharsan. S [6] introduced two new operator defined over
intuitionistic fuzzy sets. In the present communication, we have proved few identities connected
with intuitionistic fuzzy sets based on this operation (Denoted by U, N,=, +, -, @, $, #,
*, —).This paper proceeds as follows: In section Il, some basic definitions related to fuzzy set,
intuitionistic fuzzy sets (IFSs) and operation on intuitionistic fuzzy sets are presented. In section
I11, few identities connected with intuitionistic fuzzy sets based on this operation. (Denoted by U

, N, =, +, -, @, $, #, x,—) are proved. In section IV, Conclusion are given.

2. PRELIMINARIES

In section 2 some basic definitions related to fuzzy set, intuitionistic fuzzy sets (IFSs) and
operation on intuitionistic fuzzy sets are discused.

2.1 Fuzzy Set[7]
Let a set X be fixed. A fuzzy set 4 inX is an object having the form & = {lx M ()] |xeX} , where

the functions M, :X — [0, 1] define the degree of membership of the element x & X to the set 4
which is a subset of X. respectively, and for everyx e X: 0 = My(x) = 1

2.2 Intuitionistic Fuzzy Set[1,2,3]
Let a set X be fixed. An Intuitionistic fuzzy set 4 in X is an object having the form

A={lxMy ). N,)] | =X} |, where the functions M :X— [0, 1] and N, :X— [0, 1] define the
degree of membership and the degree of non- membership of the element x = X to the set A which
is a subset of X, respectively, and for every = e X: 0 = My(x) + Ny(x) = 1.

2.3 Operations on Intuitionistic Fuzzy Sets[1,2,3,6,8,9]
Let A and B be two intuitionistic fuzzy sets on the universe X,

Where A = {[x M, (%), Ny G [ xe X} & B = {[x Mp(), N1 | x e X}
AUB = {[x max(M, (), Mg ), min{ Ny GO, Ng G0 )] | xe X}
ANE = {[x min(M,G), Mg() ), max( Ny &), Ng &) )] | x e X}
Ac Biff (vxeX) (Ma0) = MgG& NG = Ng() )
A= Biff (vxeX) (Ma0) = Mp(I&N4G) =Ng() )
—A = NG M GO | xeXE
A+B={lx MyGJ + Mgx) — MGIMg (%), NyGINg(GI] |xeXd

A-B= ‘[[X.- MA{X]HE{X:]; NA{X:]+NH':X:]— HA{X]NH{X:]] |XE:‘:}

(M Mglx) N N
A@B:{x,( "‘bd;r 20 "‘bd: E{x‘])]uex}

A3B = {[x (VM GOV, /N, GING G )] Ix € X}

*\ MaGO + MpGd ' NAGO+NgG0 /|

A=B=

e,
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fpe H( M, (x) + Mg (x) N, (x) + Np (0 ] :&}
o M, Mg + 1) 20N, GoNg o0 + 1 /)1 ¥ €

A =B ={[x (Max(Ny 6. Mg &), Min(M, 0. Ng @) )] | x € X}

I11. Few identities connected with intuitionistic fuzzy sets
In this section, few identities connected with intuitionistic fuzzy sets based on this
operation. [3,4,11,12] (Denoted by U , N, -, +, -, @, $, #, *, —) are proved.

Proposition 3.1 Idempotent law
Let A B e intuitionistic fuzzy set({) then,
G.Ana)=4,G)(AuA) =4 Gi).(A@4a) = 4,
(iv).(AS4) =AWl A =A) =A GIJA-=4) =4
Proof (i).
AnA = {[xmin(MyG0, My G ), maxi Ny GO, N G0 )] | xeX}
= {[x My &), Ny )] | xeX}
=A
Hence (i) is proved. Similarly (ii), (iii), (iv), (v) and (vi) can be proved by analogously.

Proposition 3.2 Commutative law
Let A B e intuitionistic fuzzy set (X} then,
(@).(AnB) = (BnA),Gi).(AuB) =(BuUA), Gii). (A@B) = (B@A),
(iv). (a5B) = (BSA) . (v)(A # B} =(B # A), (vi)(A= B) = (B = 4),
Proof (i).
(A N B) = {[x min(M,4 (), Mg &) ), max( Ny ), Ng ()] | x e X}
= {[x min(Mg ), M, () ), max( Ng G, N, ) )] | x e X}
=(EBnA)
Hence (i) is proved. Similarly (ii), (iii), (iv), (v) and (vi) can be proved by analogously.

Proposition 3.3 Demorgan’s law
Let A B e intuitionistic fuzzy set(X)then,
i) -AnB)=-AuU—B, Gil-(AUB) =-AnN B,
(iii). =(A + B) = A B, (i), —-(A-B) = A+ B,
Proof (i). Prove that -(A nB) = AU —B
—(a NB) = —{[x min(M, &), Mg (), max( Ny &), Ng&))] | xe X}
{[x,max(ﬂﬂ{x:],f‘ﬂg ),mm{ﬂﬂ{)&?ﬂ {x]}] |xsh} ....... (1)

—4U—-EB = {[K-NA{X:].-MA{X:]] |XE:‘:} u ‘[[K- NE{X:];HE{X:]] |XE:‘:}
={[x,max(ﬂﬂ{x],ﬂﬂ':x]),miﬂ{ﬁﬂ{x],F'IH'EXJ}] |xe}{} ,,,,,,, (2)
From (1) and (2), we get =(A N B} = -AU —B
Hence (i) is proved. Similarly (ii), (iii) & (iv) can be proved by analogously.

Proposition 3.4 Absorption law
Let A B e intuitionistic fuzzy set(X)then,
GLAUVANB) =4 GlANAUB)=A
Proof(i). Prove that Au (AnB) = A
AU(ANB) = {lx My, NyG)] | xe X} U {[x. min(My ), Mg () ), max( Ny G0, Ngi3) )] | x e X}
:{[K- [\'IE}{ {MA{K:I_. m[n{MA{x:l, MH{X:] })] , [M[ﬂ(f‘]ﬂ{?{j; max { Hﬂ{?ﬁl NE{X:] )]]] | X E}{}
={[x [Max(M, (3, Mg 0], [Min (Ny 60, Ny 60 )]] 1xe X}
= ‘[[K- MA{X:';NR{X:]] |XEX}
=4
Hence (i) is proved. Similarly (ii) can be proved by analogously.
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Proposition 3.5 Let A B ¢ intuitionistic fuzzy set(X)then,
@.AnBluU(AN<SB)=A Gih(AUB)N(AU-B)=A

(i) (A + B)@(A-B) = (A@B), (v).(A+BJU(A-B) =(A-B)
(v).(A+B)n(A-B) =(A+B), (vi.-(A+B)—(4-B)=(A-B)
(wii). [(A -B) u (A@B)]@[(A + B) n (A@B)}] = (A@E)

(viii). [(A- B)u (A # B)]l@[(A + B) n (A # B}] = (A@B)
(i=).[(A-B) u(asB)]@[(A + B) n (A$BE)] = (A@E).

Proof(vii).

Prove that [(4- Bl u (A@B}]@[(A + B) n (A@B)] = (A@B)

[((a-Blua@B}] = {[x MyGIMplx), NyG)+Ngld — Ny GINg D] | xe X0
(Mﬂixj +Mglx) Nylx) +3‘»JIH{xJ]]| EK}
X X

o[

2 ' 2
H, max (Mﬂ{x] HEMJM]J
= - |xeX
N N
mm(f‘lﬂ{x:] +"JE':X:|— "Jﬂ'f.x] “JE{XJJMJ
= {[x M GIMgG), NGO +Ng(G) — Ny GINg GO ] IxeX} Loo...... .. (3)

=, }"IA':.K.] + ME{X.]— }'IA':.K.]}"IE':.K_] ) NA{.K_]NE{K_]J |KE}{.§'
n
{ (MA{::JJFME{:J .‘qﬂﬁaﬁqg{:ﬂ)] }
X lxeX

2 : 2
={[x min ( MaG0 + Mp () — My GIMp (0, 225} max ( Ny GONg (), 2725 ] [ xeX]

= {[x MG + Mg — My GIMgGD , NaGONgGD] [xeX} oo, 4)
From (3) and (4), we get

[(A+B)n(a@Bl] =

e MuGIMpG), NaGl +Np () — NG Ng (] | xe X0
[(A-B)u(a@B)]@[(A+B)n (A@B)] = @ ]
‘[[K- MA{X:] + MH{X:]— HA{X:]ME':X] . HA{X] NH{X:]] |XE:‘:}
Ms (30 Mg () + M () + Mg (20— M, (Mg ()
= [ x,( N ()4 Ng ()= NA'::}L\'NE':XJ+ N (g (0 )]lx € h}
_ {[x (I!-{AI.};_'I:I!-{EI.xJ JNAI.xJ:NEI.:L'I)] xe }.}

—A@B
[(A-Blua@B)]@[(A + B) n (A@B)] = (A@R)

Hence (vii) is proved.
Similarly (i), (i), (iii), (iv), (v), (vi), (viii) and (ix) can be proved by analogously.

4. CONCLUSION

In this paper, few identities connected with intuitionistic fuzzy sets were introduced

and proved. In future, the application of these identities will be proposed.
REFERENCES
1. Atanassov K. T. "Intuitionistic fuzzy sets." Fuzzy sets and Systems 20, no. 1 (1986): 87-96.

2. Atanassov K T. "More on intuitionistic fuzzy sets.”" Fuzzy sets and systems 33, no. 1 (1989): 37-45.

3. Atanassov K T. "New operations defined over the intuitionistic fuzzy sets." Fuzzy sets and
Systems 61, no. 2 (1994): 137-142.

JETIRR006011 |Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org |75



© 2019 JETIR January 2019, Volume 6, Issue 1 www.jetir.org (ISSN-2349-5162)

4. De, Supriya Kumar, Ranjit Biswas, and Akhil Ranjan Roy. "Some operations on intuitionistic fuzzy
sets." Fuzzy sets and Systems 114, no. 3 (2000): 477-484.

5. De, Supriya Kumar, Ranjit Biswas, and Akhil Ranjan Roy. "An application of intuitionistic fuzzy sets
in medical diagnosis." Fuzzy Sets and Systems 117, no. 2 (2001): 209-213.

6. Ezhilmaran. D and Sudharsan. S. “Two New Operator Defined Over Intuitionistic Fuzzy Sets.”
International Journal of Mathematical Archive 5, no. 8 (2014): 1-7.

7. Zadeh, L. A. "Fuzzy sets." Information and control 8, no. 3 (1965): 338-353.

8. Parvathi, Rangasamy, Beloslav Riecan, and Atanassov K T. "Properties of some operations defined
over intuitionistic fuzzy sets." Notes on Intuitionistic Fuzzy Set 18, no. 1(2012): 1-4.

9. Riecan, Beloslav, and Atanassov K T. "n-extraction operation over intuitionistic fuzzy sets."Notes on
Intuitionistic Fuzzy Set 12, no. 4 (2006): 9-11.

10. Riecan, Beloslav, and Atanassov K T. “operation division by ,,n* over intuitionistic fuzzy sets.”
Notes on Intuitionistic Fuzzy Set 16, no. 4 (2010): 1-4.

11.Vasilev, T, “Four equalities connected with intuitionistic fuzzy sets.” Notes on Intuitionistic
Fuzzy Sets14, no. 3 (2008): 1-4.

12.Verma, Rajkumar, and Bhu Dev Sharma. "Intuitionistic fuzzy sets: some new results.” Notes on
Intuitionistic Fuzzy Sets 17, no. 3 (2011): 1-10.

JETIRR006011 |Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org |76



