Volume 9, No. 1, Jan. - 2018 (Special Issue)
International Journal of Mathematical Archive-9(1), 2018, 218-226

@gmAvailable online through www.ijma.info 1SSN 2229 - 5046

SOME OPERATIONS ON INTERVAL
VALUED INTUITIONISTIC ANTI FUZZY PRIMARY IDEALS OVER P, ; AND Q,_ ,

M. PALANIVELRAJAN?, C. INBAM2 AND E. ADILAKSHMI3

L2Department of Mathematics,
Government Arts College, Melur-625 106, Tamil Nadu, India.

3Ramanujan Research Centre,
PG and Research Department of Mathematics,

Government Arts College (Autonomous), Kumbakonam-612 001, Tamil Nadu, India.

E-mail: palanivelrajan1975@gmail.com?!, cinbam17 @gmail.com? and 1985adilakshmi@gmail.com3

ABSTRACT

In this paper, we introduce the interval valued intuitionistic anti fuzzy primary ideal (IVIAFPI) and its basic
operations. Also we establish some of their properties.
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1 INTRODUCTION

The concept of intuitionistic fuzzy set (IFS) was proposed by K.T.Atanssov[1] as an extension of fuzzy sets introduced
by L.A.Zadeh[8]. A generalization of the notion of fuzzy set so called Interval valued fuzzy set (IVFS) were proposed
by some researchers [6,7]. Atanassov, K.T, & G.Gargov were introduced the theory of Interval valued intuitionistic
fuzzy set and established its operators and their properties [3, 4]. Murugalingam.K and Arjunan.K defined an interval
valued intuitionistic fuzzy subsemirings of a semiring [5].

The authors further introduced the theory so called interval valued intuitionistic anti fuzzy primary ideal and
established its basic operations. The rest of the paper is designed as follows: In section 2, we give some basic
definitions. In section 3, we defined the interval valued intuitionistic anti fuzzy primary ideal. Also we establish some
operations among the theorems. This paper is concluded in section 4.

2. PREMILINARIES

2.1 Definition [3, 5]: Let X be any nonempty set. A mapping M : X — D[O,l] is called an interval valued fuzzy
subset (briefly, IVFS) of X, where D[O,l] denotes the family of all closed sub intervals of [0,1] and

M(x):[M‘(x),M+(x)], for all X in X, where M~ and M™ are fuzzy subsets of X such that

M~ (X) <M” (X) forall X in X . Thus M~ (X) is an interval and not a number from the interval [0,1] as in the
case of fuzzy subset. Note that [0] = [0,0] and [1] = [1,1].

2.2 Definition [3, 5]: An interval valued intuitionistic fuzzy subset (IVIFS) A in X is defined as an object of the
form A= {< XM, (x),N,(x)>/x in X},where M, :X - D[0,1] and N, : X — D[0,1] define the degree
of membership and the degree of non-membership of the element X € X respectively and for every X € X satisfying
M, (x)+N", (x)<L.
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2.3 Definition: An interval valued intuitionistic fuzzy subset A of R is said to be an interval valued intuitionistic fuzzy
primary ideal of R if its satisfies the following axioms :

(i) MA(xy)Srmax{MA(xm)}
(i) N,(xy)= rmin{NA(x”‘)}

2.4 Definition: An interval valued intuitionistic anti fuzzy subset A of R is said to be an interval valued intuitionistic
anti fuzzy primary ideal of R if its satisfies the following axioms :

(i) M,(xy)= rmin{MA(xm)}
(i) N, (xy)< rmax{NA(xm )}

2.5 DEFINITION [3, 5]

Forall X and yin R.

Forall X and yin R.

Let A be an interval valued intuitionistic fuzzy subset of X . Then the following operations as

(i) P, (A)= {<erax{0"v' (X)},rmin{ﬁ,NA(x)}w}

for all xe Xand «,f in D[0,1]
® (-]

[x,max(MA(x),M +(x)),max(MA’(x),M *(x)),_
(iii) AuB = min(N, (x),N," (x)),min(N, (x),N," (x))
|xe X
{x mm(M “(x),M, (x)),min(MA(x),M;(x))}
(iv) AnB =4 ma (84, (x), Ny (). max (N, (x).N,' ()
| xe X
(v) Kz{(X,[NA’(x),N “(x) . [M, (%)M, (x) :|>|X€X}
(vi) 1(A)={x/rmin(M,(x)),rmax(N,(x))/xeE}

(vii) C(A)={x/rmax(M,(x)),rmin(N,(x))/x<E}

(x,rmin{a,M, (x)},rmax{s,N, (x)}/
for all xe Xand «,f in D[0,1]

3. SOME PROPERTIES

3.1 Theorem [by definition 2.4, 2.5(i, iv)]: If A and B is an interval valued intuitionistic anti fuzzy primary ideal of
R then P, , (AnB)= P, (A)n P (B) is an interval valued intuitionistic anti fuzzy primary ideal of R and for

every a,ﬂe[O,l] and ¢+ f<1.

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A={(x,M,(x),N,(x))/x R}

for some me z" and for every X, yeR

If B is an interval valued intuitionistic anti fuzzy primary ideal of R then B = {(x, M, (x), N, (X)> /xe R} for

some me z* and forevery X,y € R

Consider X,y € R then X,ye AnB
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Consider
MPM(MB) Xy)=rmax{a, M AmB(Xy)}
=rmax(a rmin[M, (xy),M (xy)])
min a,rmax[rmm M (Xm)yMB(Xm)H)
M

(
= n(rml [rmax a,M ( )},rmax{a,
min

r min [ m)vMP,,,,,(B)(Xm)])
= [ P (B)(Xm)]

Therefore M b, (AnB) (XY) >rminM P, ,(AnB) (Xm)

IV

(x)}])

Consider
NP“‘/‘(AQB) xy)=rmin{g,N, . (xy)}

:rmm(ﬂ rmax [N, (xy), Ny (x)])

r max(,r min[ rmax{N, (x"),N, (x")}])
rmax(rma [rmm BN, (x )},rmin{ﬂ"\'s(xm)ﬂ)
rmax(rmax[ /,A> m):Ne,‘,xs)(Xm)D

[N Ne, <B>(Xm)]

Therefore N (AnB) (xy) S rmax NPM(AnB) (Xm)

I/\

=TI max

Therefore P, | (Am B) =P, (A) NP, (B) is an interval valued intuitionistic anti fuzzy primary ideal of R

3.2 Theorem [by definition 2.4, 2.5(i, iii)]: If A and B is an interval valued intuitionistic anti fuzzy primary ideal of
R then P, , (AUB)= P.s (AU P.s (B) is an interval valued intuitionistic anti fuzzy primary ideal of R and

forevery a, f € [0,1] and a + <1

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A= {(X, M, (x), N, (X)) [xe R}

for some me z* and for every X,y € R

If B is an interval valued intuitionistic anti fuzzy primary ideal of R then B = {(X, Mg (X), N, (X)) I xe R} for

some me z* and forevery X,y € R

Consider X,y € R then X, ye AUB

Consider
M P, s(AUB) (Xy) =r max{a, M AUB (Xy)}
=rmax (a,rmax[M, (xy), M, (xy)])

> rmax(a,rmax[rmin{MA(Xm)'MB(Xm)}])

© 2018, IJIMA. All Rights Reserved 220

CONFERENCE PAPER
International Conference dated 08-10 Jan. 2018, on Intuitionistic Fuzzy Sets and Systems (ICIFSS - 2018),
Organized by Vellalar College for Women (Autonomous), Erode, Tamil Nadu, India.




M. Palanivelrajanl, C. Inbam’ and E. Adilakshmi® /
Some Operations On IntervalValued Intuitionistic Anti Fuzzy Primary Ideals Over... / IIMA- 9(1), Jan.-2018, (Special Issue)

—r miﬂ(r max[r max {a, M, (X" )} r max {ar, M, (x" )}])
(r max[ b (A) m)’ Me @) (Xm )])
_rmln[MP (A (B)(Xm)}

Therefore M (AUB) (Xy) rmin M P, s (AUB) (Xm)

Consider
Ne aom (V) = )=rmin{B,N, ; (xy }
=rm|n(,b’ rmin[N, (xy),N (xy)])
n(ﬂ rmln[rmax N }})

rmax(rml [rmln BN ( )} rmm{ﬂ, ( )}])
rmax(rml [ {(A )’N&,ﬁ(m(xm)])
[N,
xy)<r

=TI max

N Ne, o) (X") ]

max N, () ( m)
Therefore P, ; (Au B) =P, (A) VP, , (B) is an interval valued intuitionistic anti fuzzy primary ideal of R

Therefore Npa_/,(AuB)(

3.3 Theorem [by definition 2.4, 2.5(ii, iv)]: If A and B is an interval valued intuitionistic anti fuzzy primary ideal of
R then Q, , (AnB)= Qs (A)mQM (B) is an interval valued intuitionistic anti fuzzy primary ideal of R and

for every a,ﬂe[o,l] and a + f<1.

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A={(x,M,(x),N,(x))/x R}

for some m e z* and for every X, yeR

If B is an interval valued intuitionistic anti fuzzy primary ideal of R then B = {(X, Mg (X), Ng (X)) [ xe R} for

some me z* and forevery X,y € R

Consider X,y € R then X,y e AnB

Consider

M (xy)=rmin{a,M

AmB }

—rmm(a,rmm xy) M, ()]

rin i i o, ()., ()}
ool [rmm i, () i, ()]
min ( min [ m) Mo (x")])

[ Mo, (B)(Xm)]

Q, ,(AnB) (Xy) > rmin MQH‘,;(AF\B) (Xm)

Qav/"(Ar\B

I\/

Therefore M
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Consider
No, (ae) (xy)=rmax{A N, ;(xy)}

{
—rmax(ﬂ rmax[N, (xy),Ng (xy)])

x(ﬁ rmax[rmax{N (xm),NB(xm)}])
_rmax<rmax[rmax BN ( )},rmax{ﬂ,NB(xm)}])
= rmax(rm [ 0 () Ng ey (7))

_rmax[ mN M(B)(x”‘)}

Therefore NQM(AAB) (XY) < rmax NQM(AnB) (Xm)

Therefore Q, , (AnB)=Q, ,(A)NQ, ,(B) isan interval valued intuitionistic anti fuzzy primary ideal of R .

R the Q, , (AU B) =Q,, ( )UQM ( B) is an interval valued intuitionistic anti fuzzy primary ideal of R and for
every a, ff € [0,1] and o+ <1.

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A={(x,M,(x),N,(x))/xeR}
for some me z* and forevery X,y € R
If B is an interval valued intuitionistic anti fuzzy primary ideal of R then B = {(X, Mg (X), N, (X)) /xe R} for

some me z* and forevery X,y € R

Consider X,y € R then X,y e AUB

Consider
Mq,,(as) (xy)=rmin{a,M, , (xy)}

_rmln(a rmax[ M, (xy),Mg (xy)])

M
a, rmax rmln{ A(X") Mg (x )}})
( M

min( r max rm|n a M xm)} rmln{

min|
(

. n(rma ARl
min[

Q. 5(A U MQa,/f(B)(Xm )j|

Therefore MQH‘ﬂ(Aus) (xy) > rmin MQH‘K(AUB) (Xm)

()]

Consider
NQ“‘ﬁ(AuB) (Xy) = rmax {ﬁ' NAus (XY)}

= rmax(ﬁ,rmin[NA(Xy)a Ng (xy)])
< emae{ . i max {1, ()., ) )
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= rmax(rmin| rmax{, N, (x")},rmax{B,N, (X)}])
= rmax(rmin[ Ny, (x"),Ng 5, (x")])
[N 1 (0N 1 ()]

Therefore NQW,(AUB) (xy) <rmax NQM(AuB) (Xm)

Therefore Q, , (AUB)=Q, ,(A)uUQ, ,(B) isan interval valued intuitionistic anti fuzzy primary ideal of R .

3.5 Theorem [by definition 2.4, 2.5(i, ii, v)]: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R

then is an interval valued intuitionistic anti fuzzy primary ideal o and for every
hen P , =Q,.(A) i i | valued intuitionisti i f i ideal of R and f

a,ﬂe[O,l] and o+ <1

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A={(x,M,(x),N,(x))/xeR}

for some me z* and forevery X,y € R

Consider X,y € R then X,y € A

Consider
pw(; - { (xy }
=r mln( xy))
> rmin {ﬂ rmln x”‘))}
—rmln(rmm BM, )))
>0 (xy)=rmin Mo, (a (Xm)
Consider

(xy)_rmax{a (;)(xy)}
a,N,(xy))

=TI max

Therefore NW( Xy ) < r max Noﬁ,a(A)(Xm)

Therefore P A) is an interval valued intuitionistic anti fuzzy primary ideal of R
B

3.6 Theorem [by definition 2.4, 2.5(ii, vi)]: If Alis an interval valued intuitionistic anti fuzzy primary ideal of R then
I(QM(A))zQM(I (A)) is an interval valued intuitionistic anti fuzzy primary ideal of R and for every

a,ﬂe[O,l] and a + <1

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A={(x,M,(x),N,(x))/x R}

for some m e z* and for every X, yeR
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Consider X,y €R then X,y € A

Q(A }

{
_rmm(r min[a, M, (xy)])
(

min rmln a rmln(M (Xm))})

Consider

M (o, ) (xy)_rmm

IV

mn(rmm[a M,(A( )})
) (xy)2

Therefore M rmin MQHV”U(A))(X )

(Q.(A)

Consider

Nio, ) (X¥) =1 max NQ/] }
=rmax(rmax[8,N,(xy)])

= max rmax[,B N, J)
Therefore N "

{
(
x(rmax B, rmax( A(x"‘))})
(
y)<

( rmax N, ((A))(x )
Therefore | (Q (A)) Q., (I (A)) is an interval valued intuitionistic anti fuzzy primary ideal of R |

3.7 Theorem [by definition 2.4, 2.5(ii,vii)]: If Alis an interval valued intuitionistic anti fuzzy primary ideal of R then
C(QM(A)):QM (C(A)) is an interval valued intuitionistic anti fuzzy primary ideal of R and for every

a,ﬂe[O,l] and a + <1
Proof: If A is an interval valued intuitionistic anti fuzzy primary ideal of R then A= {(x,M, (x),N, (x))/x € R}

for some m e z* and for every X, yeR

Consider X,y €R then X,y € A

Consider

MC(Q”‘ﬁ(A))(xy)z rmax{NQ " (xy)}
= rmax (rmin[a,M, (xy)])

(
x(rm a, rmln(MA(xm))})
min( (

= rmin a rmax(MA xm))})

—r min(r min[ @, M., (x")])

Therefore MC(QM(A)) (xy) > rmin Mo, e (Xm)

IV

Consider

Neo, o) (xy)=r min{NQaﬁ(A) (xy)}
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=rmin(rmax[A,N, (xy)])

(
_ rmax(r mln{ﬂ,fmaX(NA(Xm))})
- rmax(r max{ﬂ,rmin(NA(Xm))})
- rmax(r max[ﬁ, NC(A)(Xm )])
) c

3.8 Theorem [by definition 2.4, 2.5(i,vi)]: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then
I (PM (A)) =P, ,(1(A)) is an interval valued intuitionistic anti fuzzy primary ideal of R and for every

a,ﬂe[O,l] and o + <1

Proof: If Ais an interval valued intuitionistic anti fuzzy primary ideal of R then A={(x,M,(x),N,(x))/x R}

for some m e z* and for every X, yeR

Consider X,y €R then X,y e A

Mo ()}

= rmin rmax[a M, (xy)])

Consider

M xy =rmin

1(P, 5(

M.
(
n(rm a, rmm(M
(
y)=r

21 ()
=rmin rmax(a M, (xm)))
Therefore M, ) ( rminM, I(A))(Xm)
Consider
Nl(PM(A) Xy) = r max N, (A }

{

—rmax(rmln[ﬂN (xy)])
(rm ,Brmax(NA(xm))})

max(r min { 5Ny, ("))

Therefore N|(pn‘,,(A)) (xy) < Imax Npm,fu(A)) (Xm)

Therefore | (Pa’ﬂ (A)) =P, ,(1(A)) isan interval valued intuitionistic anti fuzzy primary ideal of R |

4. CONCLUSION

In this paper we have defined a new extension of IVIFS, namely IVIAFPI and studied the various basic operations like
union, intersection and complement. We have proved the associative of union and intersection and the distributive law
of one over the other the defined IVIAFPI is useful many applications of physics, computer science, control
engineering, information science, coding theory etc........
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