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Abstract. In this paper, we establish the theory of Anti-fuzzy GK

sub algebra and Anti-fuzzy GK ideals. We defined lower-level set of GK

algebra and discussed some of its aspects in this paper.

1. INTRODUCTION

In 1991, the fuzzification of BCK algebras was introduced by O.G. Xi [10]
discussed its characteristics and its properties. In 1993, the concept of Fuzzy BCI
algebra was introduced by B. Ahamed [1], in this study he explored the properties
of Fuzzy BCI algebras. In 2003, Ahn and Bang [2] introduced fuzzified B algebra
and in this article, they classified the sub algebras by their family of level sets.
Many authors [3-7] have introduced new algebraic structures and fuzzified the
same and obtained many interesting results and also derived new concepts of that
new algebraic structure. Inspiring by these kinds of articles, we introduced new
algebraic structure namely GK algebra [8]and fuzzified [9] it. In this paper we
discuss about Anti-fuzzy GK sub algebra and Anti-fuzzy GK ideal and brought
very interesting results.

2. ANTI-FUZZY GK SUB ALGEBRA AND ANTI-FUZZY GK
IDEAL

Definition 2.1. A fuzzy set ρgk in GK algebra T is said to be an anti-fuzzy sub
algebra of T if

ρgk(i~ j) ≤ max{ρgk(i), ρgk(j)}, for all i, j ∈ T .

Theorem 2.2. Let ρgk is an anti-fuzzy sub algebra of GK algebra. Prove that
ρgk(1) ≤ ρgk(i), for any i in T .

Proof. We know that i~ j = 1 from the definition of GK algebra
Now, ρgk(1) = ρgk(i~ j)

≤ max{ρgk(i), ρgk(j)} ≤ ρgk(i)
Therefore ρgk(1) ≤ ρgk(i). �

Definition 2.3. Let ρgk be any fuzzy subset of a GK algebra and let q ∈ [0, 1].
The set Γ(ρgk, q) = {i ∈ T : ρgk ≤ q} is called a lower-level subset of ρgk in T .
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Theorem 2.4. A fuzzy set ρgk in GK algebra is an anti-fuzzy sub algebra if and
only if for every q in [0, 1], Γ(ρgk, q) is either φ or a sub algebra of T .

Proof. Let us assume ρgk is an anti-fuzzy sub algebra of T and also lower-level
subset is non-empty. Then for any i, j ∈ Γ(ρgk, q)
we have, ρgk(i~ j) ≤ max{ρgk(i), ρgk(j)} ≤ q.
Therefore, i~ j ∈ Γ(ρgk, q).
Hence Γ(ρgk is a sub algebra.
Conversely,
Now,Consider i, j ∈ T .
Take q = max{ρgk(i), ρgk(j)}.
Since Γ(ρgk, q) is a sub algebra of T ,
⇒ i~ j ∈ Γ(ρgk, q)
Therefore ρgk(i~ j) ≤ q = max{ρgk(i), ρgk(j)}
Hence ρgk is an anti-fuzzy sub algebra. �

Definition 2.5. Let T be a GK algebra. A fuzzy set ρgk in T is called anti-fuzzy
GK ideal of T if it satisfies the following conditions.

(i) ρgk(1) ≤ ρgk(i)

(ii) ρgk(i~ k) ≤ max{ρgk(j ~ k), ρgk(j ~ i)}
for all i, j, k ∈ T .

Definition 2.6. Let (T,~T , 1) and (P,~P , 1′) be a GK algebra. Then the
mapping σ : T → P of GK algebra is called anti-homomorphism if
σ(i~T j) = σ(j)~P σ(i) for all i, j ∈ T .

Definition 2.7. Let σ : T → T be an endomorphism and ρgk be a fuzzy set in T .
We define fuzzy set in T by (ρgk)σ in T as (ρgk)σ(i) = (ρgk)(σ(i)) for every i ∈ T .

Theorem 2.8. Let ρgk be an anti-fuzzy GK ideal of GK algebra of T and if i ≤ j,
then ρgk(i) ≤ ρgk(j), for all i, j ∈ T .

Proof. Let us consider i ≤ j, then i~ j = 1 = j ~ i,
and ρgk(i~ 1) = ρgk(1) ≤ max{ρgk(j ~ 1), ρgk(j ~ i)}

= max{ρgk(j), ρgk(1)} = ρgk(j).
Hence ρgk(x) ≤ ρgk(y). �

Theorem 2.9. Let ρgk be an anti-fuzzy GK-ideal of GK algebra T . If the
inequality j ~ i ≤ k carry in T , then ρgk(i) ≤ max{ρgk(j), ρgk(k)}.

Proof. Let us consider the inequality j ~ i ≤ k carry in T .
By theorem 2.8, ρgk(j ~ i) ≤ ρgk(k) ......................................................(1)
By definition of anti-fuzzy ideal of GK algebra
ρgk(i~ k) ≤ max{ρgk(j ~ k), ρgk(j ~ i)}
Put k = 1, then ρgk(i~ 1) = ρgk(i) ≤ max{ρgk(j ~ 1), ρgk(j ~ i)}

= max{ρgk(j), ρgk(j ~ i)}..............(2)
From (1) and (2), we get
ρgk(i) ≤ max{ρgk(j), ρgk(k)}, for all i, j, k ∈ T . �
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Conclusion. In this article, we defined and discussed about Anti-fuzzy GK sub
algebra and Anti-fuzzy GK ideal and also derived some important results. In
future we planned to work the concept of algebraic structure of GK algebra with
soft set, Neutrosophic set for obtaining new kind of results.
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