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ABSTRACT

The concept of interval valued intuitionistic anti fuzzy primary ideals and interval valued intuitionistic anti fuzzy
semiprimary ideals is defined. Various properties of interval valued intuitionistic anti fuzzy primary ideals and interval
valued intuitionistic anti fuzzy semiprimary ideals are discussed. Finally, interval valued intuitionistic anti fuzzy
primary ideals and interval valued intuitionistic anti fuzzy semiprimary ideals is defined, some properties are
established.
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1. INTRODUCTION

After on introduction of fuzzy sets by A.Zadeh[8], the fuzzy concept has introduced almost all branches of
mathematics. The notion of intuitionistic fuzzy set and its operations were introduced by Atanassov [1], as a
generalization of the notion of fuzzy set. Atanassov [2, 3] discussed the operators over interval valued intuitionistic
fuzzy sets. Palanivelrajan and Nandakumar [6] introduced the definition and some properties of intuitionistic anti
fuzzyprimary and semiprimary ideals and interval valued intuitionistic fuzzy primary ideals. In this paper interval
valued intuitionistic anti fuzzy primary ideals and intuitionistic anti fuzzy semiprimary ideal are established.

2. PRELIMINARIES

In this section, some basic definitions that are essential for this paper are assembled.

Definition 2.1: Let S be any nonempty set. A mapping £ :S — [0,1] is called a fuzzy subset of S

Definition 2.2: A fuzzy subset & of aring R is called anti fuzzy ideal if for all X,y € R the following conditions are
satisfied

(i) (x—y)<max(p(x), u(y))
(ii) u(xy)<min(p(x), u(y))

Definition 2.3: A fuzzy ideal u of a ringRis called anti fuzzy primary ideal, if for all a, be R either
H(a b=p(a) orelse p(ab)=> u(bm) forsome me Z*.
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Definition 2.4: A fuzzy ideal uof a ring R is called anti fuzzy semiprimary ideal, if for all a , be R either
p(ab)> u(a"),for someneZ", orelse pi(ab)> u(bm) forsome me Z".

Definition 2.5: An intuitionistic fuzzy set (IFS) A in X is defined as an object of the form
A= {(x, p.A(X),Q/A(X)> | X e X}, where g1, : X — [0,1] and 7,: X > [0,1] are the degree of membership

and the degree of non-membership of the element X e X,respectively, for every Xe X,satisfying
0<p(X) + va(y) < L.

Definition 2.6: A fuzzy subset 1 ofaring R is called intuitionistic anti fuzzy ideal if for all X,y € R, the following
conditions are satisfied,

(i) pa(x-y)<ma (u (X), 2 (¥))
(i) s (xy) <min(p, (%), 1 (y))
(iii) 7/A(X y)>mm(7/A(X)’7/A(y)) (iV) 7A(Xy)2max(7A(X)’7A(Y))

Definition 2.7: An intuitionistic anti fuzzy ideal R of a ring R is called Intuitionistic anti fuzzy primary ideal if for
all a,beR either W, (a )b, () and y,(ab) =y, (a), or w,(ab) > u,(b") and y,(ab)<y, (bm),

forsome meZ"*.

Example 2.1:

() = 0 if xe<d>
=103 if xe<25~<4>

() = 1 if xe<8>
YA Z106 if xe<25-<8>

Definition 2.8: An intuitionistic anti fuzzy ideal A of aring R is called intuitionistic anti fuzzy semiprimary ideal if
forall a, beR either p,(ab)>p,(a") and y,(ab)<y,(a"), for some ne Z" or else Y,(ab)> p,(b™)
and y,(ab) <y,(b™) forsome me Z".

Definition 2.9: An interval valued fuzzy set A is specified by a functionM , : E — D[O,l],where D[O,l] is the

set of all intervals with in [0, 1], forall X E,M , (X) is an interval [a,b],where 0<a<b<l.

Remark 2.1: An interval valued intuitionistic fuzzy set. A over E is defined as an object of the form
A={x, MA(X), NA(X)| X € E} where MA(X)Q[O,l] and NA(X)g[O,l] are interval and for all X € E,

rmaxM , (x)+rmaxN, (x) <1.

Definition 2.10: Let A be an interval valued intuitionistic fuzzy sets. A fuzzy ideal A of aring R is said to be interval
valued intuitionistic anti fuzzy primary ideal of R if forall a,b € R then either

I, (ab) = rmaxM , (ab) = rmaxM , (a) = H,(a) and y,(ab) =rmaxN,(ab) = rmaxN,(a) = y,(a) or
y,(ab) rmax M (ab) >rmaxM,(b") = u,(b")and y,(ab) =rmaxN,(ab) <rmaxN,(b") =y,(b"),
forsome neZ".

Definition 2.11: Let A be an interval valued intuitionistic fuzzy sets. A fuzzy ideal A of aring R is said to be
interval valued intuitionistic anti fuzzy primary ideal of R if forall a, b € R then either
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H,(ab) = rmaxM ,(ab) > rmaxM ,(@") = uA(a”) and
7a(ab)=rmax N, (ab) <rmax N,(a") =y,(a"), forsome neZ* or
t,(ab)=rmax M, (ab) > rmax u,(b") =z, (b") and

ya(ab) =rmax N,(ab) <rmaxN,(b™)=y,(b™) forsome meZ".

Example 2.2:
0,0 if x=0
“A(X) =rmaxM A(X) = {[ ] .

[0.2,0.3]otherwise

[L1] if x=0
7a(X)=rmax N, (x) = .

[0.4,0.5]otherwise
Definition 2.12: Let A and B are interval valued intuitionistic fuzzy set then ANB is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied
AN B ={{x,[min (rmin MA(x), rmin M;(x)), max(rminN,(x), rminN;(x)), )/xeE},

Definition 2.13: Let A and B are interval valued intuitionistic fuzzy set then A\ B is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied

AU B ={(x,[max(rminM ,(x), rmin M (x)), min(rminN ,(x), rminNg (X)), )/ xe E},

Definition 2.14: Let A and B are interval valuedintuitionistic fuzzy set then A+ B is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied

A+ B ={(x,rminM ,(x) + rminM; (x) - rmin M ,(X). rminM(x), rmin N, (x). rmin N;(x) )|xe E},

Definition 2.15: Let A and B are interval valued intuitionistic fuzzy set then A.B is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied

A.B ={(x,rminM ,(x).rminM; (x), rmin N, (X)+rmin 5 (x) NrminM ,(x). rmin N;(x),) | XE},

Definition 2.16: Let A and B are interval valued intuitionistic fuzzy set then A@ B is an interval valued
intuitionistic fuzzy set E. If the follDowing conditions are satisfied
rminM ,(X)+rminM;(x) rminN . (x)+rminNg(X)

A@B = {(x, :

>/ xeE}.
2 2 <E’

Definition 2.17: Let A and B are interval valued intuitionistic fuzzy set then A$B is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied

A$B = {(,[\/r min M, (x).r min M (x), \/r min N, (x).r min N (x) }) | x e E}

Definition 2.18: Let A and B are interval valued intuitionistic fuzzy set then A#B is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied

2.rminM 4 (X).rminM; (x) ~ 2.rminN, (X).rminN; (x)
(rminM . (X) + rminMg (x)) " (rminN , (X) + rminN (x))

)| e E}

A#B = {< X,

Definition 2.19: Let A and B are interval valued intuitionistic fuzzy set then A#B is an interval valued intuitionistic
fuzzy set E. If the following conditions are satisfied
rminM , (x) + rminM; (x) rminN , (X) + rminN; (x)

- - : - - Y| xeE.
2.(rminM, (x).rminMg (x) +1) * 2.(rminN , (x). rminNg (x) +1) |’

A*B={(X,
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3. INTERVAL VALUED INTUITIONISTIC ANTI FUZZY PRIMARY IDEALS AND INTERVAL VALUED
INTUITIONISTIC ANTI FUZZY SEMIPRIMARY IDEALS

Theorem 3.1: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then AN B is an
interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
Ha(Xy) =rmaxM,(xy)= rmaxM ,(x") = p,(xy) and
7a(xy) =rmaxN , (xy) < rmaxN , (x")= y,(x") forsomenez" andx,yeR.

Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then
g (Xy) = rmaxt, (xy) > rmaxM (x") = pg (x) and 7, (xy) = rmaxNg (xy) < rmaxN, (x") = 7, (X"),

forsomeneZ"and x,y €R.
Consider X, y€ R, then X, ye AN B implies x,ye Aand x, ye B

Consider

Mans (Xy): rmax M ANB (Xy)
=max(r max M ,(xy), r max M; (xy))

> max(rmax M ,(x"),rmax M, (x"))
=rmaxM, ;(x")

= Hp~B (Xn)

Therefore, 2,5 (XY) 2 755 (X")-

Consider

Vas(Xy) =rmax N, ;(xy)
=min(r max N ,(xy),r max N; (xy))

<min(r max N, (x"),r max N4 (x"))
=rmaxN, 4(x")

= 7’AmB(Xn)

Therefore, 7,5 (XY) < 755 (X")-
Therefore A B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.2: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then AU B is an interval
valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
M, (Xy) = rmaxM , (xy) = rmaxM , (x") =y, (x") and
7a(Xy) = rmaxN , (xy)< rmaxN , (x")= y,(x") forsomeneZ* andx,y eR.

Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then

Mg (xy) = rmaxM, (xy) = rmaxM B (x")= Hs x") and

75 (Xy) =rmaxNg (xy) < rmaxNg (X") = 5 (x"), for somenezZ"and x,y eR.

Consider X, y€ R, then X, ye AU Bimplies X,ye Aand X, ye B
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Consider

Haos (Xy) =rmaxM AUB (Xy)
=min(r max M ,(xy), r max M (xy))

>min(r max M ,(x"),r max Mg (x"))
=rmaxM, ;(x")

= Hpog (Xn)

Therefore, 2,5 (XY) 2ty (X"):

Consider

Vaos(Xy) =rmax N, g (xy)
= max(r max N , (xy), r max N (xy))

< max(rmax N,(x"),r max N (x"))
=rmax N, z(x")
= 7AuB(Xn)

Therefore, 7, 5 (XY) < 75 (X")-
Therefore AU B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.3: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A+ B is an interval
valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then

Ha () = rmaxM, (xy) 2 rmaxM,(x") =, (<) 5

7a(xy) = rmaxN , (xy)< rmaxN , (x")=y,(x") forsomeneZ" andx,yeR.
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then

Mg (Xy) = rmaxM; (xy) > rmaxM; (x") = pg (x") and

75 (Xy) =rmax Ny (xy) < rmaxNg (x") = 75 (X"), forsomeneZ*and x,y € R.

Consider X, Y€ R, then X, ye A+ Bimplies x,ye Aand X, ye B

consider

Mase (Xy) =rmaxM A+B (Xy)
=(rmaxM ,(xy)+rmaxM;(xy)—rmaxM ,(xy).r max M (xy))

> (rmaxM ,(x")+rmax Mg (x")—rmax M ,(x").rmax M, (x"))
= pp (X") + 15 (X") = 1, (X"). 45 (X")
= Hp.s(X").

Therefore, fy, 5 (XY)2 Mg (X")
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Consider

Vars(Xy) =rmax N, ;(xy)
=rmax N, (xy).r max N (xy)

> rmax N, (x").r max N; (x")
=7a(x").75(x")
=V naes(X"):

Therefore, ¥, 5 (XY) < 7a.5 (X")

Therefore, A+ B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.4: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A.B is an interval
valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
Ha(xy) =rmaxM ,(xy) = rmax M ,(x") = p,(x") and
7a(Xy) = rmaxN ,(xy) < rmaxN , (Xx")= y,(x") forsomenez" andx yeR.
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then
Mg (Xy) = rmaxM; (xy) =>rmaxM;(x") = pg (x") and
75 (Xy) =rmaxNg (xy) < rmaxNg (X") = 5 (x"), for somene Z"and x, y € R.

Consider X,Yye R, then X, ye A.B implies X,ye Aand x, ye B

Consider

“A.B (XY) =rmax M AB (Xy)
=rmax M, (xy).r max M (xy))

> rmax M, (x").r max M, (x"))
= pp(X"). 115 (X")
= fpg (X").

Therefore, |, 5 (XY) = 1,4 (")

Consider

Yas(Xy) =rmax N, (xy)
= (rmax N, (xy)+rmax Ng(xy) —rmax N, (xy).r max N; (xy))

<(rmax N, (x")+rmax Ng(x")—rmax N, (x").r max N (x"))
=74 (X)) (X") =7 A (X") .75 (X")
= 7A.B(Xn)-

Therefore, 7, 5 (XY) < 7, (X")

Therefore, A.B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.5: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A@B is an interval
valued intuitionistic anti fuzzy semiprimary ideal of R.
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Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
Ha(Xy) =rmaxM ,(xy) = rmaxM ,(x") = p,(x") and
7a(Xy) = rmaxN ,(xy) < rmaxN , (X")=y,(x") forsomeneZ" and x,y € R.

Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then
Mg (xy) = rmaxM; (xy) > rmaxM; (x") = pg (x") and
75 (Xy) =rmax Ng(xy) < rmaxNg (x") = 75 (X"), forsomene Z*and x, y € R.

Consider X,ye€ R, then X,ye A@ B implies x,ye Aand x, ye B

Consider
Hras (xy) = rmax M A@B (xy)
_ rmax M ,(xy)+rmax Mg (xy)
- 2
., F'max M, (X")+rmax Mg (x")
2
_ pa(X") + 14, (X")
2

= /UA@B(X”)

Therefore, fi,qp (XY) 2 fpgs (X")

Consider
Ya@s (Xy) =rmax N, g (xy)
rmax N, (xy)+rmax N;(xy)
2
< I'max N, (x")+rmax N (x")
2
_ ya(X") +ya(x")
2
= Hpge(X")

Therefore, 7,5 (XY) < 7pgs(X")
Therefore, A@ B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.6: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A$B is an interval
valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
M, (xy) =rmaxM ,(xy) > rmax M, (x") = p,(x") and
7a(xy) =rmaxN , (xy) <rmax N, (x") = y,(x")forsomeneZ*and x,y e R.

Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then
Mg (Xy) = rmaxM; (xy) > rmaxM; (x") = pg (x") and

75 (Xy) =rmaxNg (xy) < rmaxNg (X") = 5 (x"), for someneZ"and x,y eR.
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Consider X,ye R, then X,y € A$B implies Xx,ye Aand X, ye B

Consider
Hasp (xy) =rmaxM A$B (xy)
= Jrmax M, (xy)r max M (xy)

2\/r max M , (x")r max M, (x")

=4 (X" g (X")
= fpss (X")
Therefore, fi,55 (XY) > fep55 (X") .

Consider
Vaso () = rmax N_(xy)

- \/r max N , (xy)r max N (xy)

s\/r max N, (x")r max N (x")

=\/7A(Xn)7s(xn)

= 7A$B(Xn)

(x")

Therefore, 45 (XY) < N

B

Therefore, A3B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.7: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A#B is an interval
valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
M, (xy) =rmaxM ,(xy) = rmaxM ,(x") = p,(x") and
7a(Xy) = rmaxN , (xy) < rmaxN , (x")= y,(x") forsomenez" andx yeR.

Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then
Mg (Xy) = rmaxM; (xy) > rmaxM; (x") = 5 (x") and

75 (Xy) = rmaxNg (xy) < rmaxNg (X") = 5 (x"), for somenez"and x,y eR.

Consider X,yYe R,,then X,y € A#B implies x,ye Aand X, ye B
Hage (Xy) =T max M ,,q (xy)
_2rmax M, (xy)r max Mg (xy)
rmax M ,(xy)+rmaxM;(xy)

S 2rmax M, (x")rmax M (x")
~rmax M, (x") +rmax M (x")
_ 211, (X") 125 (X")

L (X") + 1 (X")
= Hpys (X").
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Therefore, £,,5(XY) 2 fay5(X")

Consider
Y nus (Xy) = r max N pse (xy)

_2rmax N, (xy)r max N (xy)
rmax N, (xy)+rmax N (xy)

< 2rmax N, (x")rmax N5 (x")
rmax N, (x")+rmax Ng(x")

_ 27, (X")7s (")
ya(X") + 75 (x")

=7A#B(Xn)-

Therefore, 7,5 (XY) < 7 au5(X")

Therefore, A# B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.8: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A*B is an interval

valued intuitionistic anti fuzzy semiprimary ideal of R.

Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then
Ha(xy) =rmaxM ,(xy) > rmaxM ,(x") = p,(x") and
7a(Xy) =rmaxN . (xy) < rmax N, (x") = y,(x") forsomeneZ" and x,y € R.

Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then
Mg (Xy) = rmaxM; (xy) > rmaxM; (x") = g (x") and
75 (Xy) =rmaxNg (xy) < rmaxNg (X") = 75 (x"), forsomeneZ*and x,y e R.

Consider X, Y€ R, then X,y € A*Bimplies X,y Aand x, ye B

Consider
Hpx (xy) =rmaxM A*B (xy)
rmax M, (xy)+r max M (xy)

- 2(rmax M ,(xy)r max M (xy) +1)
rmax M, (x")+rmax M, (x")

~ 2(rmax M, (x")rmax Mg (x") +1)

_ HA(X") + 225 (X")
20, (X") 15 (X") +1)
= /UA*B(Xn)

Therefore, 14y (XY) > £Lpg (X")

Consider
Y ars (XY)2 T MaxX N g (Xy)
~rmax N,(xy)+rmax N (xy)
~ 2(rmax N, (x")r max N (x") +1)
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rmax N, (x")+rmax N (x")
~ 2(rmax N, (x")rmax N4 (x") +1)

_ 7a(X") + 75 (X")
2 y[(x")ys(x")+1)
= 7 pes (X")-

Therefore, 7 s (XY)< 7 peg (X™)
Therefore, A* B is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.

Theorem 3.9: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then AN B is an interval
valued intuitionistic anti fuzzy primary ideal of R.

Theorem 3.10: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A B is an interval
valued intuitionistic anti fuzzy primary ideal of R.

Theorem 3.11: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A+ B is an interval
valued intuitionistic anti fuzzy primary ideal of R

Theorem 3.12: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A.B is an interval
valued intuitionistic anti fuzzy primary ideal of R.

Theorem 3.13: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A@ B is an interval
valued intuitionistic anti fuzzy primary ideal of R.

Theorem 3.14: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A$B is an interval valued
intuitionistic anti fuzzy primary ideal of R.

Theorem 3.15: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A#B is an interval valued
intuitionistic anti fuzzy primary ideal of R.

Theorem 3.16: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A*B is an interval
valued intuitionistic anti fuzzy primary ideal of R.
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