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Abstract. In this paper we introduce the notion of an anti fuzzy
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discuss the relation between anti fuzzy ideals of Γ-near-rings and anti level
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1. Introduction

After the introduction of fuzzy set by Zadeh [14] in 1965, the researchers in
mathematics were trying to introduce and study the concept of fuzzyness in different
mathematical systems under study. Γ-near-rings were defined by Bh. Satyanarayana
[11]. The ideal theory in Γ-near-rings was studied by Bh. Satynarayana [11] and G.
L. Booth [2]. Fuzzy ideals of rings were introduced by W. Liu [9] and it has been
studied by several authors [4, 5, 7, 10, 13]. R. Biswas [1] introduced the concept of
anti fuzzy subgroups and K. H. Kim and Y. B. Jun studied the notion of anti fuzzy
ideals in near-rings in [8]. In [3] S. K. Datta introduced the concept of anti fuzzy
bi-ideals in rings. T. S. Ravisankar and U. S. Shukla in [12], Y. B. Jun, M. Sapanci
and M. A. Ozturk in [6] studied the structure of Γ-near-rings. Anti fuzzy ideals
of Γ-rings were studied by Min Zhou, D. Xiang and J. Zhan in [15]. In this paper
we introduce the concept of anti fuzzy ideals of Γ-near-ring, f -invariant anti fuzzy
ideals and anti level subset of a fuzzy set. We examine some related properties and
study the relation between anti fuzzy ideal of a Γ-near-ring and anti level subset of
a fuzzy set. The proofs are almost similar to anti fuzzy ideals in near-rings [8] and
anti fuzzy ideals of Γ-rings [15].
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2. Preliminaries

A non-empty set N with two binary operations “ + ” ( addition) and “ · ” (mul-
tiplication) is called a near-ring, if it satisfies the following axioms:

(i) (N , +) is a group,
(ii) (N , ·) is a semigroup,
(iii) (x + y) · z = x · z + y · z

for all x, y, z ∈ N.
Precisely speaking it is a right near-ring, because it satisfies the right distributive

law. We will use the word “near-ring” to mean “right near-ring”. We denote xy
instead of x · y. Moreover, a near-ring N is said to be a zero-symmetric if r · 0 = 0
for all r ∈ N , where 0 is the additive identity in N .

Definition 2.1. Let ( M , +) be a group and Γ be a non empty set. Then M is
said to be a Γ - near-ring, if there exist a mapping M × Γ×M → M (The image of
(x, α, y) is denoted by xαy) satisfying the following conditions:

(i) (x + y)αz = xαz + yαz,
(ii) (xαy)βz = xα(yβz) for all x, y, z ∈ M and α, β ∈ Γ.

Definition 2.2. Let M be a Γ-near-ring. A normal subgroup (I,+) of (M,+) is
called

(i) a left ideal if xα(y + i)− xαy ∈ I for all x, y ∈ M,α ∈ Γ, i ∈ I,
(ii) a right ideal if iαx ∈ I for all x ∈ M,α ∈ Γ, i ∈ I,
(iii) an ideal if it is both a left ideal and a right ideal of M .
A Γ-near-ring M is said to be a zero-symmetric if aα0 = 0 for all a ∈ M and

α ∈ Γ, where 0 is the additive identity in M .

Definition 2.3. Let A be a non-empty set. A fuzzy subset of A is a function
µ : A → [0, 1]. For any t ∈ [0, 1], the set µt = {x ∈ A : µ(x) ≥ t} is called level
subset of µ. For any t ∈ [0, 1] the set µt = {x ∈ A : µ(x) ≤ t} is called anti level
subset of µ.

Definition 2.4. Let M be a Γ-near-ring and µ be a fuzzy subset of M . Then the
complement of µ is denoted by µc and is defined by µc(x) = 1−µ(x) for any x ∈ M .

Definition 2.5. Let M and N be Γ-near-rings. A map f : M → N is called a
Γ-near-ring homomorphism, if f(x + y) = f(x) + f(y) and f(xαy) = f(x)αf(y) for
all x, y ∈ M and α ∈ Γ.

Definition 2.6. Let µ be a fuzzy set of a Γ-near-ring M and f be a function defined
on M , then the fuzzy set ν in f(M) is defined by

ν(y) = inf
x∈f−1(y)

µ(x)

for all y ∈ f(M) is called the image of µ under f .
Similarly, if ν is a fuzzy set in f(M), then µ = νof in M ( that is, the fuzzy set
defined by µ(x) = ν(f(x))) for all x ∈ M is called the pre-image of ν under f .
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Definition 2.7 ([7]). For a family of fuzzy sets {µi : i ∈ ∧} in a Γ-near-ring M , the
union

∨
i∈∧

µi of {µi : i ∈ ∧} is defined by

(∨
i∈∧

µi

)
(x) = sup{µi(x) : i ∈ ∧}

for each x ∈ M.

Definition 2.8. Let µ be a fuzzy set of a non empty set M . Then µ has inf property,
if for any subset N of M there exists n0 ∈ N such that

µ(n0) = inf
n∈N

µ(n).

Definition 2.9. Let M be a Γ-near-ring. For an endomorphism f of M and fuzzy
set µ in M , we define a new fuzzy set µf in M by µf (x) = µ(f(x)) for all x ∈ M.

Definition 2.10. Let M and N be any two sets and let f : M → N be any function.
A fuzzy subset µ of M is called f -invariant, if f(x) = f(y) implies µ(x) = µ(y) for
all x, y ∈ M .

Definition 2.11. A fuzzy set µ in a Γ-near-ring M is called a fuzzy left (resp. right)
ideal of M, if

(i) µ is a fuzzy normal subgroup with respect to the addition,
(ii) µ(uα(x + v)− uαv) ≥ µ(x)(resp. µ(xαu) ≥ µ(x))

for all x, u, v ∈ M and α ∈ Γ.
The condition (i) means that, µ satisfies

µ(x− y) ≥ min{µ(x), µ(y)} and µ(y + x− y) ≥ µ(x)

for all x, y ∈ M.

Definition 2.12. A fuzzy ideal µ of a Γ-near-ring M is said to be normal, if there
exists a ∈ M such that µ(a) = 1. We note that µ is normal of a Γ-near-ring M if
and only if µ(1) = 1.

3. Anti fuzzy ideals

Definition 3.1. A fuzzy set µ in a Γ-near-ring M is called an anti fuzzy left (resp.
right) ideal of M, if

(i) µ(x− y) ≤ max{µ(x), µ(y)},
(ii) µ(y + x− y) ≤ µ(x) for all x, y ∈ M,
(iii) µ(uα(x + v)− uαv) ≤ µ(x)(resp. µ(xαu) ≤ µ(x))

for all x, u, v ∈ M and α ∈ Γ.
A fuzzy set µ in a Γ-near-ring M is called an anti fuzzy ideal of M, if µ is both

an anti fuzzy left ideal and an anti fuzzy right ideal of M .

Example 3.2. Let M = {0, a, b, c} and Γ = {0Γ, 1}. Define a binary operation “+”
on M and a mapping M × Γ×M → M by the following tables:
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+ 0 a b c
0 0 a b c
a a 0 c b
b b c 0 a
c c b a 0

0Γ 0 a b c
0 0 0 0 0
a 0 0 0 0
b 0 0 0 0
c 0 0 0 0

1 0 a b c
0 0 0 0 0
a 0 a a a
b 0 b b b
c 0 c c c

Clearly, (M,+) is a group and (i) (x + y)γz = xγz + yγz for every x, y, z ∈ M ,
γ ∈ Γ, (ii) (xγy)ωz = xγ(yωz) for every x, y, z ∈ M and γ, ω ∈ Γ. So M is a
Γ-near-ring. Define a fuzzy set µ : M → [0, 1] by µ(0) < µ(a) = µ(b) = µ(c). The
routine calculation shows that µ is an anti fuzzy ideal of M .

Example 3.3. Let M be a Γ-near-ring. Define a fuzzy set µ : M → [0, 1] by
µ(x) = 0.6 for every x ∈ M . Then µ is an anti fuzzy ideal of M .

Theorem 3.4. Let M be a Γ-near-ring and µ be an anti fuzzy left (resp. right)
ideal of M. Then the set Mµ = {x ∈ M : µ(x) = µ(0)} is a left (resp. right) ideal of
M .

Proof. Let µ be an anti fuzzy left ideal of M . Let Mµ = {x ∈ M : µ(x) = µ(0)}. If
x, y ∈ Mµ, then µ(x) = µ(0) and µ(y) = µ(0). Then µ(x − y) ≤ max{µ(x), µ(y)},
which implies that µ(x− y) ≤ max{µ(0), µ(0)} = µ(0). Hence x− y ∈ Mµ. Now for
every y ∈ M and x ∈ Mµ, we have µ(y + x − y) ≤ µ(x) = µ(0). This implies that
y + x− y ∈ Mµ. Therefore Mµ is a normal subgroup of M with respect to addition.
Let x ∈ Mµ, α ∈ Γ and u, v ∈ M . Then µ(uα(x + v) − uαv) ≤ µ(x) = µ(0), and
thus uα(x + v)− uαv ∈ Mµ. Hence Mµ is left ideal of M . �

Theorem 3.5. Let µ be a fuzzy set in a Γ-near-ring M . If µ is an anti fuzzy left
(resp. right) ideal of M , then each anti level subset µt, t ∈ Im(µ) is a left (resp.
right) ideal of M .

Proof. Let µ be an anti fuzzy left ideal of M . Then the anti level subset µt =
{x ∈ M : µ(x) ≤ t}, t ∈ Im(µ). Let x, y ∈ µt. Then µ(x) ≤ t, µ(y) ≤ t. Thus
µ(x − y) ≤ max{µ(x), µ(y)} ≤ t, and so x − y ∈ µt. Let y ∈ M and x ∈ µt, then
µ(y + x− y) ≤ µ(x) ≤ t which implies that y + x− y ∈ µt. Therefore µt is a normal
subgroup of M with respect to addition. Let x ∈ µt, α ∈ Γ and u, v ∈ M , then
µ(uα(x + v) − uαv) ≤ µ(x) ≤ t. This implies uα(x + v) − uαv ∈ µt. Hence µt is a
fuzzy left ideal of M . �

Theorem 3.6. If {µi : i ∈ ∧} is a family of anti fuzzy ideals of a Γ-near-ring M
then so is

∨
i∈I

µi.

Proof. Let {µi : i ∈ ∧} be a family of anti fuzzy ideals of M and let x, y ∈ M . Then(∨
i∈∧

µi

)
(x− y) = sup{µi(x− y) : i ∈ ∧}

≤ sup{max µi(x), µi(y) : i ∈ ∧}
= max{sup{µi(x) : i ∈ ∧}, sup{µi(y) : i ∈ ∧}}

= max

{(∨
i∈∧

µi

)
(x),

(∨
i∈∧

µi

)
(y)

}
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and (∨
i∈∧

µi

)
(y + x− y) = sup{µi(y + x− y) : i ∈ ∧}

≤ sup{µi(x) : i ∈ ∧}

=

(∨
i∈∧

µi

)
(x).

Now, let x, u, v ∈ M and α ∈ Γ. Then(∨
i∈∧

µi

)
(uα(x + v)− uαv) = sup{µi(uα(x + v)− uαv) : i ∈ ∧}

≤ sup{µi(x) : i ∈ ∧}

=

(∨
i∈∧

µi

)
(x),

and (∨
i∈∧

µi

)
(xαu) = sup{µi(xαu) : i ∈ ∧}

≤ sup{µi(x) : i ∈ ∧}

=

(∨
i∈∧

µi

)
(x).

This completes the proof. �

Theorem 3.7. Intersection of a non empty collection of anti fuzzy left (resp. right)
ideals of a Γ-near-ring M is an anti fuzzy left (resp. right) ideal of M .

Proof. Let M be a Γ-near-ring. Let {µi : i ∈ I} be the family of anti fuzzy left
(resp. right) ideals of M and let x, y ∈ M. Then we have,(⋂

i∈I

µi

)
(x− y) = inf

i∈I
[µi(x− y)]

≤ inf
i∈I

[max{µi(x), µi(y)}]

= max[inf
i∈I

µi(x), inf
i∈I

µi(y)]

= max

[(⋂
i∈I

µi

)
(x),

(⋂
i∈I

µi

)
(y)

]
,

(⋂
i∈I

µi

)
(y + x− y) = inf

i∈I
[µi(y + x− y)]

≤ inf
i∈I

µi(x) =

(⋂
i∈I

µi

)
(x).
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Let x, u, v ∈ M and α ∈ Γ. Then(⋂
i∈I

µi

)
(uα(x + v)− uαv) = inf

i∈I
[µi(uα(x + v)− uαv)]

≤ inf
i∈I

µi(x) =

(⋂
i∈I

µi

)
(x).

This completes the proof. �

Theorem 3.8. Let M be a Γ-near-ring. Then a fuzzy set µ is an anti fuzzy ideal
of M if and only if µc is a fuzzy ideal of M .

Proof. Let x, y ∈ M and µ be an anti fuzzy ideal of M, then we have

µc(x− y) = 1− µ(x− y)
≥ 1−max{µ(x), µ(y)}
= min{1− µ(x), 1− µ(y)}
= min{µc(x), µc(y)},

and
µc(y + x− y) = 1− µ(y + x− y) ≥ 1− µ(x) = µc(x).

Let x, u, v ∈ M and α ∈ Γ, then we have

µc(uα(x + v)− uαv) = 1− µ(uα(x + v)− uαv)
≥ 1− µ(x) = µc(x),

and µc(xαu) = 1 − µ(xαu) ≥ 1 − µ(x) = µc(x). Hence µc is a fuzzy ideal of M .
Similarly converse can be proved. �

Theorem 3.9. A Γ-near-ring homomorphic pre-image of an anti fuzzy ideal is an
anti fuzzy ideal.

Proof. Let M and N be Γ-near-rings. Let f : M → N be a Γ-near-ring homomor-
phism, ν be an anti fuzzy ideal of N and µ be the pre-image of ν under f . Let
x, y, u, v ∈ M and γ ∈ Γ, then we have

µ(x−y) = ν(f(x−y)) = ν(f(x)−f(y)) ≤ max{νf(x), ν(f(y))} = max{µ(x), µ(y)},

µ(y + x− y) = ν(f(y + x− y)) = ν(f(y) + f(x)− f(y)) ≤ ν(f(x)) = µ(x),

µ(uα(x + v)− uαv) = ν(f(uα(x + v)− uαv))
= ν(f(u)αf(x + v)− f(u)αf(v))
= ν(f(u)α(f(x) + f(v))− f(u)αf(v))
≤ ν(f(x)) = µ(x),

and µ(xαu) = ν(f(xαu)) = ν(f(x)αf(u)) ≤ ν(f(x)) = µ(x). Hence µ is an anti
fuzzy ideal of M . �

Theorem 3.10. A Γ-homomorphic image of an anti fuzzy left (resp. right) ideal
which has the inf property is an anti fuzzy left (resp. right) ideal.
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Proof. Let M and N be Γ - near-rings. Let f : M → N be a Γ-near-ring homomor-
phism, µ be an anti fuzzy left ideal of M with the inf property and ν be the image of
µ under f . Let f(x), f(y) ∈ f(M) , x0 ∈ f−1(f(x)), y0 ∈ f−1(f(y)), u0 ∈ f−1(f(u))
and v0 ∈ f−1(f(v)) be such that µ(x0) = inf

n∈f−1(f(x))
µ(n), µ(y0) = inf

n∈f−1(f(y))
µ(n).

Then for any x, y, u, v ∈ M and α ∈ Γ, we have

ν(f(x)− f(y)) = inf
z∈f−1(f(x)−f(y))

µ(z)

≤ µ(x0 − y0)
≤ max{µ(x0), µ(y0)}

= max
{

inf
n∈f−1(f(x))

µ(n), inf
n∈f−1(f(y))

µ(n)
}

= max{ν(f(x)), ν(f(y))},

ν(f(y) + f(x)− f(y)) = inf
z∈f−1(f(y)+f(x)−f(y))

µ(z)

≤ µ(y0 + x0 − y0)
≤ µ(x0)
= inf

n∈f−1(f(x))
µ(n)

= ν(f(x)),

and

ν{f(u)α(f(x) + f(v)]− f(u)αf(v)} = inf
z∈f−1{f(u)α(f(x)+f(v)]−f(u)αf(v)}

µ(z)

≤ µ(u0α(x0 + v0)− u0αv0)
≤ µ(x0)
= inf

n∈f−1(f(x)
µ(n)

= v(f(x)).

Hence Γ-homomorphic image of an anti fuzzy left ideal which has the inf property
is an anti fuzzy left ideal. �

Theorem 3.11. Let µ be an anti fuzzy left ( resp. right) ideal of a Γ-near-ring M
and µ+ be a fuzzy set in M given by µ+(x) = µ(x) + 1− µ(1) for all x ∈ M . Then
µ+ is an anti fuzzy left (resp. right) ideal of M.

Proof. Let µ be an anti fuzzy left ideal of a Γ-near-ring M. For all x, y, u, v ∈ M
and α ∈ Γ, we have

µ+(x− y) = µ(x− y) + 1− µ(1)
≤ max{µ(x), µ(y)}+ 1− µ(1)
= max{µ(x) + 1− µ(1), µ(y) + 1− µ(1)}
= max{µ+(x), µ+(y)},

µ+(y + x− y) = µ(y + x− y) + 1− µ(1) ≤ µ(x) + 1− µ(1) = µ+(x),
261
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and

µ+(uα(x + v)− uαv) = µ(uα(x + v)− uαv) + 1− µ(1)
≤ µ(x) + 1− µ(1)
= µ+(x).

Hence µ+ is an anti fuzzy left ideal of a Γ-near-ring M . �

Theorem 3.12. Let M be a Γ-near-ring. Then a fuzzy set µ is a normal anti fuzzy
left (resp. right) ideal of a Γ-near-ring M if and only if µ+ = µ.

Proof. Sufficient is direct. To prove necessary part. Suppose µ is normal anti fuzzy
left (resp. right) ideal of M . Then µ+(x) = µ(x) + 1− µ(1) = µ(x) + 1− 1 = µ(x)
for all x ∈ M . Hence µ+ = µ. �

Theorem 3.13. Let µ be an anti fuzzy left (resp. right) ideal of a Γ-near-ring M .
Then (µ+)+ = µ+.

Proof. For any x ∈ M, we have (µ+)+(x) = µ+(x) + 1− µ+(1) = µ(x) + 1− µ(1) =
µ+(x). Hence (µ+)+ = µ+. �

Theorem 3.14. Let µ be an anti fuzzy left (resp. right) ideal of a Γ-near-ring M
and φ : [0, µ(0)] → [0, 1] be an increasing function. Let µφ be a fuzzy set in M defined
by µφ(x) = φ(µ(x)) for all x ∈ M . Then µφ is an anti fuzzy left (resp. right) ideal
of M .

Proof. Let x, y, u, v ∈ M and α ∈ Γ. Then

µφ(x− y) = φ(µ(x− y))
≤ φ(max(µ(x), µ(y))
= max{φ(µ(x)), φ(µ(y))}
= max{µφ(x), µφ(y)},

µφ(y + x− y) = φ(µ(y + x− y)) ≤ φ(µ(x)) = µφ(x),

and µφ(uα(x + v) − uαv) = φ(uα(x + v) − uαv)) ≤ φ(µ(x)) = µφ(x). Hence µφ is
an anti fuzzy left ideal of M. �

Theorem 3.15. Let M be a Γ-near-ring. Let f be an endomorphism of M . If µ is
an anti fuzzy left (resp. right) ideal of M, then so is µf .

Proof. Let x, y, u, v ∈ M and α ∈ Γ. Then

µf (x− y) = µ(f(x− y)) = µ(f(x)− f(y))
≤ max{µ(f(x)), µ(f(y))}
= max{µf (x), µf (y)},

µf (y + x− y) = µ(f(y + x− y)) = µ(f(y) + f(x)− f(y)) ≤ µ(f(x)) = µf (x)
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and

µf (uα(x + v)− uαv) = µ(f(uα(x + v)− uαv))
= µ(f(u)α(f(x) + f(v))− f(u)αf(v)))
= µ((f(u)αf(x) + f(u)αf(v))− f(u)αf(v))

≤ µ(f(x)) = µf (x).

Hence µf is an anti fuzzy left ideal of M . �

Theorem 3.16. Let I be an ideal of a Γ-near-ring M and µ be an anti fuzzy left
(resp. right) ideal of M . Then the fuzzy set µ̄ of M/I defined by

µ̄(a + I) = inf
x∈I

µ(a + x)

is an anti fuzzy left (resp. right) ideal of the Γ-residue class near-ring M/I of M
with respect to I.

Proof. Clearly µ̄ is well defined. Let x + I, y + I ∈ M/I and α ∈ Γ. Then we have

µ̄{(x + I)− (y + I)} = µ̄{(x− y) + I} = inf
z∈I

µ[(x− y) + z]

= inf
z=u−v∈I

[µ(x− y) + (u− v)]

= inf
u,v∈I

µ[(x + u)− (y + v)]

≤ max{ inf
u,v∈I

{µ(x + u), µ(y + v)}}

= max{ inf
u∈I

µ(x + u), inf
v∈I

µ(y + v)}

= max{µ̄(x + I), µ̄(y + I)},

and

µ̄[(y + x− y) + I] = µ̄[((y + x)− y) + I]
= inf

z∈I
µ[((y + x)− y) + z]

= inf
z=u+v−w∈I

µ[(y + x)− y + (u + v − w)]

= inf
u,v,w∈I

µ[(y + u) + (x + v)− (y + w)]

≤ inf
v∈I

µ(x + v)

= µ̄(x + I).

Let x, u, v ∈ M and α ∈ Γ. Then

µ̄[(uα((x + v) + I)− (uαv + I)] = µ̄[(uα(x + v)− uαv) + I]
= inf

z∈I
µ[(uα(x + v)− uαv) + z]

≤ inf
z∈I

µ[x + z]

= µ̄[x + I].

Hence µ̄ is an anti fuzzy left ideal of M . �
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Theorem 3.17. Let I be an ideal of a Γ-near-ring M . If µ̄ with µ̄(a + I) = µ(a),
where a ∈ M, is an anti fuzzy left (resp. right) ideal of M/I, then µ is an anti fuzzy
left (resp. right) ideal of M .

Proof. Let I be an ideal of a Γ-near-ring M and µ̄ be an anti fuzzy left ideal of M/I.
Let x, y, u, v ∈ M and α ∈ Γ, then we have

µ(x− y) = µ̄((x− y) + I) = µ̄((x + I)− (y + I))
≤ max{µ̄(x + I), µ̄(y + I)}
= max{µ(x), µ(y)},

µ(y + x− y) = µ̄((y + x− y) + I)
= µ̄[(y + I) + (x + I)− (y + I)]
≤ µ̄(x + I) = µ(x)

and

µ[uα(x + v)− uαv] = µ̄[(uα(x + v)− uαv) + I]
= µ̄[(uα(x + v) + I)− (uαv + I)]
= µ̄[(u + I)α[(x + I) + (v + I)]− (u + I)α(v + I)]
≤ µ̄(x + I) = µ(x).

Hence µ is an anti fuzzy left ideal of M . �

Lemma 3.18 ([13]). Let M and N be Γ-near-rings and f : M → N be a homomor-
phism. Let µ be f-invariant fuzzy ideal of M . If x = f(a) then f(µ)(x) = µ(a) for
all a ∈ M .

Proof. Since µ is f -invariant, we have that µ(t) = µ(a) for all t, a ∈ M . Let f(µ) be
the image of µ under f . Then

f(µ)(x) = sup
t∈f−1(x)

µ(t), if f−1(x) 6= φ

= sup
f(t)=x

µ(t) (since x = f(a))

= sup
f(t)=f(a)

µ(t)

= sup
f(t)=f(a)

µ(a) = µ(a).

Hence f(µ)(x) = µ(a) for all a ∈ M . �

Theorem 3.19. Let f : M → N be an epimorphism of Γ-near-rings M and N . If
µ is f-invariant anti fuzzy left (resp. right) ideal of M , then f(µ) is an anti fuzzy
left (resp. right) ideal of N .
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Proof. Let a, b ∈ N, then there exist x, y ∈ M such that f(x) = a, f(y) = b. Suppose
µ is f -invariant anti fuzzy ideal of M , then by Lemma 3.18, we have

f(µ)(a− b) = f(µ)(f(x)− f(y))
= f(µ)(f(x− y))
= µ(x− y)
≤ max{µ(x), µ(y)}
= max{f(µ)(a), f(µ)(b)}

and

f(µ)(b + a− b) = f(µ)(f(y) + f(x)− f(y))
= f(µ)(f(y + x− y))
= µ(y + x− y)
≤ µ(x) = f(µ)(a).

Let a, r, s ∈ N and α ∈ Γ. Then there exists x, u, v ∈ M such that f(x) = a, f(u) = r
and f(v) = s. Now

f(µ)[rα(a + s)− rαs] = f(µ)[f(u)α(f(x) + f(v))− f(u)αf(v)]
= f(µ)[f(uα(x + v)− uαv)]
= µ[uα(x + v)− uαv]
≤ µ(x) = f(µ)(a).

Hence f(µ) is an anti fuzzy left ideal of N . �

Acknowledgements. The authors would like to thank Prof. Y. B. Jun for his
encouragement. The authors are also deeply grateful to the referee and reviewer for
their valuable comments and suggestions for improving this paper.

References

[1] R. Biswas, Fuzzy subgroups and anti fuzzy subgroups, Fuzzy Sets and Systems 44 (1990)
121–124.

[2] G. L. Booth, A note on Γ-near-rings, Studia Sci. Math. Hungar. 23 (1988) 471–475.

[3] S. K. Datta, On anti fuzzy bi-ideals in rings, Int. J. Pure Appl. Math. 51 (2009) 375–382.
[4] P. Deena and G. Mohanraaj, On prime and fuzzy prime ideals of subtraction algebra, Int.

Math. Forum 4 (2009) 2345–2353.
[5] V. N. Dixit, R. Kumar and N. Ajmal, On fuzzy rings, Fuzzy Sets and Systems 49 (1992)

205–213.

[6] Y. B. Jun, M. Sapanci and M. A. Ozturk, Fuzzy ideals in Gamma near-rings, Turkish J.

Math. 22 (1998) 449–459.
[7] R. Kumar, Fuzzy irreducible ideals in rings, Fuzzy Sets and Systems. 42 (1991) 369–379.

[8] K. H. Kim and Y. B. Jun, Anti fuzzy ideals in near-rings, Iran. J. Fuzzy Syst. 2 (2005) 71–80.
[9] W. Liu, Fuzzy invariant subgroups and fuzzy ideals, Fuzzy Sets and Systems 8 (1982) 133–139.

[10] M. A. Ozturk, M. Uckun and Y. B. Jun, Fuzzy ideals in Gamma Rings, Turkish J. Math. 27

(2003) 369–374.

[11] Bh. Satyanarayana, Contributions to near-ring theory, Doctoral thesis, Nagarjuna university,
India 1984.

[12] T. S. Ravisankar and U. S. Shukla, Structure of Γ-rings, Pacific J. Math. 80 (1979) 537–559.

265



T. Srinivas et al./Ann. Fuzzy Math. Inform. 3 (2012), No. 2, 255–266

[13] S. Malee and R. Chinram, K-Fuzzy ideals of ternary semirings, Int. J. Comput. Math. Sci. 4
(2010) 206–210.

[14] L. A. Zadeh, Fuzzy sets, Inform. Control. 8 (1965) 338–353.
[15] M. Zhou, D. Xiang and J. Zhan, On anti fuzzy ideals of Γ-rings, Ann. Fuzzy Math. Inform.

1 (2011) 197–205.

T. Srinivas (thotasrinivas.srinivas@gmail.com)
Department of Mathematics, Kakatiya University, Warangal-506 009, Andhra Pradesh,
India.

T. Nagaiah (nagaiahphd4@gmail.com)
Department of Mathematics, Kakatiya University, Warangal-506 009, Andhra Pradesh,
India.

P. Narasimha swamy (swamy.pasham@gmail.com)
Department of Mathematics, Kakatiya University,Warangal-506 009, Andhra Pradesh,
India.

266


	Anti fuzzy ideals of -near-rings. By 

