Asian Journal of
Algebra

ISSN 1994-540X

science ﬁﬁuaée!%fg

alert http://ansinet.com




Asian Journal of Algebra 5 (2): 44-49, 2012
ISBN 1994-540X / DOI: 10.3923/aja.2012.44 .49
© 2012 Asian Network for Scientific Information

Some Operations of Intuitionistic Fuzzy Primary and Semi-primary
Ideal

'M. Palanivelrajan and *S. Nandakumar
'Department of Mathematics, Government Arts College (Autcnomeous), Kumbakonam-612 001, India
Department of Mathematics, Government Arts College, Arivalur-621713, India

Corresponding Author: M. Palanivelrajan, Department of Mathematics, Government Arts College (Autonomous),
Kumbahonam-612 001, India

ABSTRACT

In this study, some operations of intuitionistic fuzzy primary ideals as well as intuitionistic semi-
primary ideal were defined. Some results based on intuitionistic fuzzy primary and semi-primary
ideals are also established.
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INTRODUCTION

Ever since an introduction of fuzzy sets by Zadeh (1965), the fuzzy concept has invaded almost,
all branches of mathematics. The concept of intuiticnistic fuzzy set and its operations were
introduced by Atanassov (1986, 1994), as a generalization of the notion of fuzzy set. Kumbhojkar
and Bapat (1991) discussed on correspondence theorem for fuzzy ideals. Palanivelrajan and
Nandakumar (2012) introduced the definition of intuitionistic fuzzy primary and semi-primary
ideal. In this study, some operations on intuitionistic fuzzy primary and semi-primary ideal are
intreduced and some properties of the same are proved.

PRELIMINARIES
Definition 1: Let S be any nonempty set. A mapping p: S — [0, 1] is called a fuzzy subset of 5.

Definition 2: A fuzzy 1deal p of a ring R is called fuzzy primary ideal, if for all a, beR either:
wab) = u(a) or else plab)<u(b™) for some mez,
Definition 3: A fuzzy ideal p of a ring R is called fuzzy semi-primary ideal, if for all a, beR, either:
wiaby<p(a™), for some nez, or else plab)<u(b™) for some mez,
Definition 4: An Intuitionistic Fuzzy Set (IFS) Ain X is defined as an object of the form:
A = {9, 1,00, Y, 0)>/%EX)

Where:
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oy X~ [0, 1]
and:
v X—[0,1]

Define the degree of membership and the degree of non-membership of the element xeX R

respectively and for every xeX satisfying:

O, ()Y, ()]

Definition 5: A fuzzy ideal A of a ring R is called Intuitionistic fuzzy primary ideal if for all a, beR
either:

w,(ab) = p,(a) and y,(ab) = y,(a) or ,(ab)<p,(b") and v (ab)>y,(b")
for some meZ,.

Example: Consider:

litx=0
P, (x) = 10.8ifx € <4> ~ <0
0.6ifxeZ~<4>

0ifx =0
7, ()= 10.1ifx € <4> -~ <0>
03ifx ¢ Z ~<4>

Definition 6: A fuzzy ideal A of aring R is called intuitionistic fuzzy semi-primary ideal if for
all a, beR either:

1, (ab)<p,(a®) and vy (ab)zy,(a"), for some neZ, or else p,(ab) u,(b™) and v, (ab)zv ,(b™), for some meZ,

SOME OPERATIONS ON INTUITIONISTIC FUZZY PRIMARY AND SEMI-PRIMARY
IDEAL

Theorem 1: If A and B are any two intuitionistic fuzzy semi-primary ideal of R then A+B is an
intuitionistic fuzzy semi-primary ideal of R.
Proof: Consider:

%, y€R then x, ye A+B

Since, A is an intuitionistic fuzzy semi-primary ideal of R, p,(xy)<p,(x™ and v,{xy)=v,(x").
Sinee, B is an intuitionistic fuzzy semi-primary ideal of;
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R, pa(xy)<pp(x") and y5(xy)> v5(x)

o (XY )T, (XY, (XY g (XY
Pam KY) = 42 1, (X (7 ), (X7 g (%7)
= Mg (xn)

HapXy)<p, p(X")

o (XY )¥e (xY)
Yaep XY) = 42 1, (X W (X)
¥ o (X7)

Y arpXY) 2 ¥ ep(x)

Hence, A+B is an intuitionistic fuzzy semi-primary ideal of R.

Consider:

Therefore:

Consider:

Theorem 2: If A and B are any two intuitionistic fuzzy semi-primary ideal of R, then A.B is an

intuitionistic fuzzy semi-primary ideal of K.

Proof: Consider x, yeR then x, ye A.B. Sinee, A 1s an intuitionistic fuzzy semi-primary ideal of R,
W (xy)zp, (x™) and y,(xy)zy,(x"). Since, B is an intuitionistie fuzzy semi-primary ideal of R,
He(xy) <pg(x™) and yg(xy) > y5(x").

Poap (Xy) = 1, (x¥)-UB (xy) < pg (7). (x7)
=p,p(x")

VY p(Xy)z 1y p(x")

Yan (XF) =74 (XY HYa (X9 )-7 4 (XY)- Vo () 2 1, (X" Py (7D, (X7 (X7)
=7ap(x")
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Therefore:
Hap (X¥)2¥,5 (x7)
Henee, A. B is an intuitionistic fuzzy semi-primary ideal of K.

Theorem 3: If A and B is an intuitionistic fuzzy semip-rimary ideal of R then A*B is an

intuitionistic fuzzy semi-primary ideal of K.
Proof: Consider: x, yeR then x, ye A*B. Since, A is an intuitionistic fuzzy semi-primary ideal of
R, pxy)zn, &) and v,(xy)zv,(x"). Since, B is an intuitionistic fuzzy semi-primary ideal of R,

5(xy) <pg(x”) and yy(xy)2¥2(x). Consider:

Hoap (XYY = R (Ry g (Y02 (0 (kY )g (RY 1) <y (X7 ) (X7) (20, (X7 g (X7 41D
= g (x7)

Therefore:
Hasp(XY) < Haop(X7)
and:
Tare (XY) = ¥4 Yy (RYW(2 (v, ey )y (Y)F1D) 2 7, (K7 by (7 V(2 0y, (KT v (X7 IH1)) = 7 (X7)
Therefore:
Vasp(XY)> ¥ arp(X7)
Hence, A*B is an intuitionistic fuzzy semi-primary ideal of K.

Theorem 4: If A and B i1s an intuitionistic fuzzy semi-primary ideal of R then A=B is an

intuitionistic fuzzy semi-primary ideal of K.
Proof: Consider: x, yeR then x, yeA»B. Since, A 1s n intuitionistic fuzzy semi-primary ideal

of R, pulxy)<p,x" and v, (xy)2v.(x"). Since, B is an intuitionistic fuzzy semi-primary ideal
of R, ppxy) <pg(x™) and y(xy)=ye(x™). Consider:

Haop(XY) = ZRAXY ) WBEY W (xy 1 pa(Xy D)< 2 (X7, (XY (R (X He(X) = B p(X7)

Therefore:

Hawp (XY) € Haop (X7)

Consider:
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Y o (XY) = 27,03y )Y 2 (xy )/ (Y WXy YR(xy )2 27 (X7 Ve (Y (X Y2 (X)) = ¥ (X
Therefore:
Yarp(XY)2 ¥ 45X
Hence, A»<B 1s an intuitionistic fuzzy semi-primary ideal of R.

Theorem 5: If A and B 1s an intuitionistic fuzzy semi-primary ideal of R then A$B is an
intuitionistic fuzzy semi-primary ideal of R.

Proof: Consider: x, y¢R then x, yv¢A$B. Since, A 1s an intuitionistic fuzzy semi-primary
ideal of K, p,(xy)<p, (x™) and v, (xy)=v,(x". Since, B is an intuitionistic fuzzy semi-primary ideal of

R, pp(xy) <ps(x”) and yp(xy) 2 yp(x"). Consider:

Basa39) = VI 00 )V B, () 1 7) = ()

Therefore:
Hame (Y )€ Hagn(X7)
Consider:
Va0 = V1N 09)2 LD V36) = )
Therefore:

Y ase(XY)2Y 45 (X"

Hence, A$B i1s an intuitionistic fuzzy semi-primary ideal of R.

Theorem 6: If A and B is an intuitionistic fuzzy semi-primary ideal of R then A@B is an
intuitionistic fuzzy semi-primary ideal of K.

Proof: Consider: x, yeR then x, ye A@B. Since, A 1s an intuitionistic fuzzy semi-primary ideal of R,
W (xy) <1, (x™ and v, (xy)zv,(x"). Since B is an intuitionistic fuzzy semi-primary ideal of R,
ha(y) <pplx?) and Yg(xy)>¥o(<). Consider:
e (Xy) = (U, (v ua(xy )Y 2 (u, (X Hp(XT))/2 = 1y 0p(X7)
Therefore:
IJ-A@B(XY) = PA@B(XH)

Consider:
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Y aga(Xy) = (Y (XY Iy p(xy D) 22 (Y (XY (X)V2 = ¥ 0e(X7)
Therefore:
Y ae(Y)2 Y agn(X?)
Hence, A@B 1s an intuitionistic fuzzy serm-primary ideal of K.

Theorem 7: If A is an intuitionistic fuzzy primary ideal of R then A is alsc an intuitionistic fuzzy
primary ideal of R,

Proof: Consider: x, y € R then x, yeA. Since, A is an intuitionistic fuzzy primary ideal of R,
Ba(xXY) = (0 and v, (xy) = ¥,(x). Consider:

px(xy) = ¥Yx(xy) = vz(x)7 pa(x)

Therefore:
Ha(xy) = pa(x)
Consider:
Yalxy) = pa(xy) = pa(x) = v, (%)
Therefore:

Ya(xy) = v&(x)
Hence, A is an intuitionistic fuzzy primary ideal of R.
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