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Abstract
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1 Introduction

Zadeh in [23], who was the first reacher initiated the theory of fuzzy sets in 1965.
In fuzzy set theory the membership of an element to a fuzzy set is a single value
between zero and one. Therefore, a generalization of fuzzy sets was considered
by Atanassov 1986 as intuitionistic fuzzy sets which incorporate the degree of
membership and non-membership degrees respectively [3]. The concept of defin-
ing intuitionistic fuzzy set as generalized fuzzy set is quite interesting and useful
in many application areas. [1] N. Ajmal and K. V. Thomas discussed the lattice
of fuzzy ideals of a ring. [4] K. T. Atanassov proved new operations defined over
the intuitionstic fuzzy sets. [5] B. Banerjee and D. K. Basnet introduced the
concept of intuitionistic fuzzy subring and ideals. [12] K. Hur, H. W. Kang and
H. K. song developed the concept of intuitionistic fuzzy subgroups and subrings.
Also K. Hur, SY. Jang and HW. Kang Intuitionistic fuzzy ideals of a ring [11].
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Further, K. Hur, Y. S. Ahn and D. S. Kim [10] extented the lattice of intuition-
istic fuzzy ideals of rings. [14] Marashdeh and salleh they have also introduced
and studied the notion of intuitionistic fuzzy rings based on the notion of fuzzy
space. K. Meena and K. V. thomas [13] discussed the idea about intuitionistic
{-fuzzy subring.

Lattice theory has been applied to all kinds of fields. [17] R. Natarajan and S.
Moganavalli applied the concept of fuzzy sets to lattice theory. [15] M. Mullai B.
Chellappa have introduced fuzzy ¢-fliter. [20] Also Double representation for an
intuitionistic fuzzy (-filter was introduced by KR. sasireka, KE. Sathappan and
B. Chellappa. We also established by the properties of intuitionistic fuzzy sub
f-ring. [23] G. J. Wang generalized order-homomorphism on fuzzy. [18] D. M.
Olson proved on the anti-homomorphism for hemirings. [19] N. Palaniappan K.
Arjunan, introduced and studied the anti-homomorphism, anti-homomorphism
of a fuzzy and anti-fuzzy ideals. [7] K. Chandrasekhara rao and V. Swaminathan
studied in detail anti-homomorphism in near-rings.

In this paper, we define the notion of the intuitionistic fuzzy ¢-ring ideals(left,
right) and have studied Anti-Homomorphism of an intuitionistic fuzzy ¢-ring
ideals.

This paper has been organized as follows: In section 2, some preliminary defini-
tions and examples have been outlined. In section 3, the definition of intuition-
istic fuzzy ¢-ring ideals(left, right) is given and few anti-homomorphism images
have been analysed.

2 Preliminaries

In this section, we give some basic definitions. There were two definitions for a
lattice, one as a poset and the other as an algebraic structure. A poset (L,<) is
said to form a lattice if for any a, b € L, Sup{a,b} and inf{ a,b} exist in L. In
this case we write Sup{a,b} = aVvb and inf{a,b} = aAb. Throughout this paper
we denote a lattice with join 'V’ and meet ‘A’ by simply L.

Definition 2.1 [13] Let X be a non-empty. An intuitionistic fuzzy set A of X
is an object of the following from A = {(X,pa(z),va(x))/x € X}, where

pa : X — [0, 1] andva: X — [0, 1], define the degree of membership and the
degree of non-membership of the element v € X, respectively andV z € X, 0 <
pa(x) +va(z) < 1.

Definition 2.2 [13] Let L be a lattice and A = {(X, pa(z),Va(z))/x € X} be
an intuitionistic fuzzy set of L. Then A is called an intuitionistic fuzzy sublat-
tice(intuitionistic fuzzy lattice) of L if the following conditions are satisfied

(i) pa(zV y) = min { pa(z) , paly)}

(ii) pa(x A y) = min{ pa(z), pa(y)}

(iiioa(s v y) < maz { va(z), va(y))

(iv) va(z N y) < max{ va(z), valy)} Vo, ye L.

Definition 2.3 [18] An Intuitionistic fuzzy sublattice A of L is called an intu-
itionistic fuzzy ideal of L (Intuitionistic fuzzy £-ideal) if the following conditions
are satisfied.

(1) p(x NV y) = min { p(z), ply)}y (i) v(zVy) < maz{viz), vy}
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(iié /z(w y) 2 maz { p(x), ply)y () vieAy) <min{v), viy) Ve,
Yy .

Definition 2.4 [17] A fuzzy subset u of a lattice ordered ring(or £-ring in short)
R, is called fuzzy sub -ring of R, if the following conditions are satisfied.

(i) px NV y) > min { p(x), ply)y (i) pl-y) > min { p(x), wly)}

(it) p(x A y) > min { p(z), py)} () pley) > min { pl@), ply)}
forall xz, y € L.

Definition 2.5 [17] A fuzzy subset p of an f-ring R, is called a fuzzy €-ring
ideal (or) fuzzy L-ideals of R, if for all x, y € R the following conditions are
satisfied.

(i) p(z Vv y) = min { p(z), ply)}t (i) plx-y) = min { pl@), ply)}

(i) p(x A y) > maz { p(x), py)t () pley) = maz { plz), ply)}
forallz, y € L.

Definition 2.6 [16] A mapping f from R to a ring S is called an anti-homomorphism,
Vazy€e€R

(1) f(z+y) = f(x) + f(y)

(ii) f(zy) = f(z) . f(y).

Definition 2.7 [17] Let R and S be two l-rings. A function f: R — S is called
an anti-£-homomorphism if for all z, y € R.

(1) f(z vV y) = f(x) V f(y)

(ii) f(z N y) = f(z) A\ fly)

(iir) f(z + y) = f(x) + f(y)

(iv) flzy) = f(=). f(y)

Definition 2.8 [16] Let f be a mapping from a set R to a set S and let A be
a fuzzy subset in R. Then A is called f-invarient if f(x) = f(y) implies A(z) =
A(y) for all z, y € R. Clearly, if A is f-invarient, then f~1(f(A)) = A.

Definition 2.9 [13] An intuitionistic fuzzy set A is said to have sup-propertyfinf-
property], if for each subset T C A there exist ty € T such that,

el {n()} = plto)
()} = v(t,)

Definition 2.10 [15] Let f be a mapping from a set X to a set Y and let pa
and v4 be intuitionistic fuzzy subset in X and Y respectively.

(i) f(A), the image of A under f, is a intuitionistic fuzzy subset in Y for all ye
Y. We define,

sup o1
_Jadagpal@), i TNy # ¢
ft) {0 i) =0

and
v aral@), AN # 6
1 if [~ y)=¢

f~Y(B) is the pre-image of B under f, is a intuitionistic fuzzy set in X.

fwa)ly) = {
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ie) {1 (ua)(w)=pa(f(x))  and
fHva)(@)=va(f(x)) ¥ 2€R

Definition 2.11 [20] Let R be a ring. An Intuitionistic fuzzy set
A ={{zplx),vx)) e R} of Ris said to be intuitionistic fuzzy sub £-ring

on R if for all z, y € R.

(1) p(x - y) > min {p(x) , p(y)} (i) p(wy) = min {u(x) , p(y)}

(iit) p(xV y) = min {p(x), py)t (o) plzAy) = min {u(), py)}
(0) V(s - y) < maz {w(z) , vy} (01) vlay) < mas {v(@) , v(y)

(vii) v(z V y) < maz {v(z), v(y)} (viii) v(x A y) < maz {v(z) , v(y)}

Example 2.12 [17] Now (R = a, b, ¢, d, +, -, V, A) is an {-ring under the
operations +, -, V, and N defined by the following tables,

3 Theorems on Intuitionistic fuzzy /-ring ideals.

Definition 3.1 An intuitionistic fuzzy sub £-ring A on R is said to be a intu-
itionistic fuzzy left (-ideal if for all z, y € R.

(1p(z - y) > min {p(x), p(y)} (ii)p(xy) > p(y)

(ii)p(w V' y) = min {p(z) , py)} (w)p(z A y) = maz {u(x) , ply)}

(0) v(a-y) < maz {v(z) , v(y)} (i) vioy) < viy)

(vii)v(x V y) < maz {v(z) , v(y)} (visiv(z A y) < min {v(z), v(y)}

Definition 3.2 An intuitionistic fuzzy sub £-ring A on R is said to be a intu-
itionistic fuzzy right £-ideal if for all x, y € R

(i) u(c - y) > min {u(z) , p(0)}  (ii) play) > p(o)

(iit) p(e NV y) = min {p(x), py)t () pleAy) = max{pz), ply)}

(0) v(v-y) < maz {v(@) . v(y)}  (vip(ay) < v(z)

(vii)v (x V y) < maz {v(z) , v(y)} (viii) vz A y) < min {v(z) , v(y)}

Definition 3.3 An intuitionistic fuzzy sub £-ring A on R is said to be an intu-
itionistic fuzzy - ring ideal if it is both an intuitionistic fuzzy left - ideal and
an intuitionistic fuzzy right £- ideal of R.

Example 3.4 Consider the Intuitionistic fuzzy £-ring ideal R defined in exam-

ple 2.10
9 ifr=a
plx)=46 ifz=">
4 ifx=c,d.
1 ifr=a
vz)=<¢-3 ifz=0
5 ifxr=c,d.

Remark 3.5 FEvery Intuitionistic fuzzy £-ring ideal R is a Intuitionistic fuzzy
sub £-ring of R. But converse need not be true.
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Proof: Consider the intuitionistic fuzzy subset u, V of C-ring (Z, +, -, V, A)

6 ifre<2>
p(z) = {

-3 otherwise

(@) 4 ifre<2>
vi(x) =
! -7 otherwise

+|a|b|c|d albjc|d vialbjc|d Alalb|c|d
alalb|c|d alalalala alalbjc|d ajalalala
blbla|d|c blalbla|b b/blbjd|d blalbla|b
clcld|a|b clalalc|c cjic|d|c|d clalalc|c
didic|b|a dlalbjc|d didid/d|d dialb|c|d

Theorem 3.6 Let f be a anti-homomorphism from a £-ring R into (-ring S and
let pa, va be an Intuitionistic fuzzy left (-ideal of S. Then the pre-image f~1 (ua)
and f~(va) is a intuitionistic fuzzy right (-ideal of R.

Proof:Consider a f-ring anti-homomorphism f: R — S
Let p14,v4 be a Intuitionistic fuzzy left f-ideal of S. V x, y € R.

O wa)@-y) = pafl-y)
> min{paf(y), paf(z)
> min{f~ (pa)(y), [~ (pa)(@))}
FHpa) @ —y) = min{f~ (pa) (@), F(pa)®))}-
(i) [ (pa)(zy) = paf(zy)
> paf(x)
> [N (pa(z))
FHpa)(xy) > fH(pa(2))
(ii0) f M (pa) (@ Vy) = paf(zVy)
> min{paf(y), paf(x)
> min{f~ (pa)(y), f~ (pa) (@)}
> min{f pa)(x), FH(1a)(y))}

(iv) f~ (na) (@ Ay) paf(xAy)

mazx{paf(y), paf(z)

maz{f~ (na)(y), f~ (na)(@))}
(), f

maz{f~" (pa)(x

(AVARAVAR VAT
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() (va) (@ —y) vaf(z —y)
maz{vaf(y),vaf(z)}
maz{f~"(va)(y), f
maz{f~(va)(x), f~
va(f(zy))

vaf(z)

[ (wal@)}

vaf(zVy)

( )(96))}

(vi) " (va) (zy)

(vit) f~ (va)(z V y)

maz{f~!
vaf(z Ay)
min{vaf(y),vaf(x)}
min{f ' (va)(y), " (va)(x))}
min{f~(va)(x), [~ (va)())}-

o7 (pa), £71(va) is a intuitionistic fuzzy right f-ideal of R.

(vitd) f~ (va)(z A y)

7N VAN VAN VAN VAN VAN | R VAN VAN | B VAN VAN VAN |
2
IS
8
Q
b
~

Theorem 3.7 Let f: R — S be an anti-homomorphism from {-ring R into S.
(i) If pa, va is a Instuitionistic fuzzy right £-ideal of S, then pre-image f~ (ja),
fY(va) is a Intuitionistic fuzzy left (-ideal of R.

Proof: Consider a ¢-ring homomorphism f: R — S. Let 14, v4 be a Intuitionistic
fuzzy right (-ideal of S, for all x, y € R.

@O f(na)(z —y) paf(x—y)

> min{paf(y), uaf(x)
> min{f~ (pa)(y), f~ (na)(x))}
T pa) @ —y) = min{f (pa)(@), f (1a)(®))}-
(@) f " (pa)(zy) = palf(zy))
> MA(f(y))
= [N pa)(y)
> N (pa)(®)
(i) f " (pa)(xVy) = paf(zVy)
> min{paf(y), paf(z)
> min{f~ (pa)(y), f (pa)()}
> min{f~ (pa)(@), f (pa)()}-
() f " pa)@Ay) = palflzAy)
> maz{paf(y),paf(x)}
> maz{f " pa(y), f pa(z))}
> maz{f  pa(x), T paly))}-

6
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() f " va) (@ —y)

<

<

<

(0i)f " (va)(zy) =
<

<

(vit) [~ (va)(@ Vy) =
<

<

<
(viid) f~ (va)(@ Ay) =
<

<

<

vaf(z —y)
maz{vaf(y),vaf(z)}
maz{f~" (va)(y), f
max{f~'(va)(x), f
va(f(zy))

vaf(y)

S wa) )}

vaf(z Ay)
min{vaf(y),vaf(z)}
min{ f~ (va(y)), f~ (va(z))}
min{f ' (va(@)), f (vay))}-

o7 (pa), £71(va) is a Intuitionistic fuzzy left ¢-ideal of R.

Theorem 3.8 Let R and S be £-rings and f: R — S be an anti-homomorphism

from {-ring R into S.

(i) If pa, va is a Intuitionistic fuzzy (-ideal of S, then the pre-image f~'(ja),
fY(va) is a Intuitionistic fuzzy (-ideal of R.

Proof: 1t’s trivial

Theorem 3.9 Let R and S be £-ring and f : R — S be an anti-homomorphism

from £-ring R into S.

If wa, va is a Intuitionistic fuzzy left £-ideal of a £-ring R with sup property,
then the image f(ua), f(va) is a Intuitionistic fuzzy right £-ideal of a S.

Proof: Consider a ¢-ring homomorphism f:R — S. Let @4, v4 be a Intuitionistic
fuzzy left ¢-ideal of R. For all x, y € R.

() f (na)(f(z) = f(y))

() f (pa)(f(2)f(y))

(@) f(pa)(f(x) V f(y))

ISSN: 2231-5373

http://www.ijmttjournal.org

= flpa)f(z—y)

> min{pa(y), pa(z)}

> min{f(pa)(y), f(pa)(z))}
> man{f(pa)(x), f(ua)(y))}-
= f(pa)(f(ay)

> pa(z)

= f(pa)f(z)

> fpa)(f(z))

= flpa)f(zVvy)

> min{pa(y), pa(e)}

> min{f(pa)(y), f(pa)(z)}
> man{ f(pa)(x), f(ra)(y)}
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min{va(y),va(z)
min{ f(va)(y), f(va)(z)}
min{ f(va)(z), f(va)(y)}-

o f(ma), f(va) is a Intuitionistic fuzzy right ¢-ideal of S.

() f(pa)(f(@) N f(y) = flpa)(f(zAy))
> maz{pa(y), pa(z)}
> maz{f(pa)(y), f(pa)(@)}
> maz{f(pa)(®), f(pa)(y)}
() f(va)(f(z) = fly) = flva)f(z—y)
< maz{va(y),va(z)}
< maz{f(va)(y), f(va)(z)}
< maz{f(va)(z), f(va)(y)}-
(i) f(va)(f(x)f(y) = f(va)f(zy)
< va(x)
< fwa)(f(z)}
(vii) f(va)(f(z) V f(y)) = fva)f(zVy)
< maz{va(y),va(z)}
< maz{f(va)(y), f(va)(z)}
< maz{f(va)(z), f(va)(y)}
(viid) f(va)(f(x) AN f(y) = fwa)(f(zAy))
<
<
<

Theorem 3.10 Let R and S be {-ring and f : R — S be an homomorphism
from £-ring R into S.

If wa, va is a Intuitionistic fuzzy right (-ideal of R with sup property, then the
image f(ua), f(va) is a Intuitionistic fuzzy left £-ideal of S.

Proof: Consider a ¢-ring homomorphism f: R — S.
Let p4, v4 a Intuitionistic fuzzy right ¢-ideal of R. For all x, y € R.

() f(pa)(f(x) = f(y) = flpa)f(z—y)
> min{pa(y), pa(z)}
> min{f(pa)(y), f(ra)(z))}
> min{f(pa)(@), f(pa)(y))}-
(@) f(pa)(f(@) f(y) = flpa)(f(zy)
> paly)
= f(pa)f(y)
> fpa)(f(y)
(@) f(pa)(f(2)V f(y)) = flpa)f(zVy)
> min{pa(y), pa(z)}
> min{ f(pa)(y), f(pa)(z)}
> min{f(pa)(@), f(na)(y)}
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() f(pa)(f(@) N f(y) = flpa)(f(zAy))
> maz{pa(y), pa(z)}
> maz{f(pa)(y), f(pa)(@)}
> maz{f(pa)(@), f(pa)(y)}
() f(ra)(f(z) = f(y) = flva)f(z—y)
< max{va(y),va(z)}
< maz{f(va)(y), f(va)(z)}
< maz{f(va)(z), f(va)(y)}
(i) f(va)(f(x)f(y) = f(va)f(zy)
< va(y)
< flra)(fw)}
(vit) f(va)(f(z) vV f(y)) = fva)f(zVy)
< maz{va(y),va(z)}
< maz{f(va)(y), f(va)(z)}
< maz{f(va)(z), f(va)(y)}-
(viid) f(va)(f(x) AN f(y) = fwa)(f(zAy))
< min{va(y),va(z)}
< min{f(va)(y), f(va)(=)}
< min{f(va)(z), f(ra)(y)}.

o f(pa), f(va) is a intuitionistic fuzzy left ¢-ideals of S.

Theorem 3.11 Let R and S be a £-ring and f: R — S be an anti-homomorphism
from £-ring R into S.

If ua, va is an Intuitionistic fuzzy l-ideal of a £-ring R with sup property, then
the image f(ua), f(va) is a fuzzy l-ideal of S.

Proof: 1t’s trivial.

4 Conclusion
In this paper,the concept of Homomorphism on Intuitionistic fuzzy 1-ring ideal

of images are introduced. To extend this work, one can investigate the other
anti-homomorphism properties.
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