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Abstract

Anti fuzzy KM ideal on K-algebras and doubt anti fuzzy KM ideal on K-algebras are introduced and some of
their basic properties are discussed in this paper. The results of anti fuzzy KM ideal on K-algebras and doubt
anti fuzzy KM ideals on K-algebra are analysed.
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1. INTRODUCTION

Fuzzy logic is used in numeric fields such as control systems engineering, image processing, power engineering,
industrial automation, robotics, consumer electronics, optimization etc.

The K-algebra (G,., €) on anabelian group (G, .) is same as the BCl-algebra (G,., ) and isproved in [1].
Properties, homomorphic image and inverse image on fuzzy ideals of K-Algebras are discussed in [2]. Fuzzy
KM ideal on K-Algebra is introduced and its properties are studied in [3]. Discussion of soft set to K-Algebras
and abelian soft K-Algebras are in [4]. Doubt fuzzy sub algebra, implicative and prime of doubt fuzzy ideal in
BCK/BCI are defined and their properties are discussed in [5]. Introduction of doubt fuzzy BF algebra and their
basic properties are studied in [6]. Doubt fuzzy KM ideals on K-Algebra is defined and their properties are
tested in [7]. In this paper, doubt anti fuzzy KM ideals on K=Algebra is introduced and its few properties are
tested.

2. PRELIMINARIES

Definition 2.1. If n (a®b)= min {n (a), n (b)} then a fuzzy set n in a K-algebra is named as fuzzy sub algebra
of K.

Definition 2.2. A fuzzy set n of a K-Algebra A iscalled a Doubt Fuzzy Subalgebra of A if
n (a®b) <max {n(a)n (b)} VabeA.

Definition 2.3.If n (a®b) < max {n (a), n (b)} then a fuzzy set n in a K-algebra is named as anti fuzzy sub
algebra of K.
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Definition 2.4. A fuzzy set n of a K-Algebra A iscalled a Doubt Anti Fuzzy Subalgebra of A if 1 (a®b)> min {
n(@mn )} vabeA.

Definition 2.5. Letnbe a fuzzy set of K-Algebras Afor t € [0, 1], then the sets
N, = {a€ A/ n (a) > t), n, = {a € A/ n(a) <t), can be empty. The setn, = @ (respt. n*=@)
is called the t (resptt-doubt) confidence set of 1.

Definition 2.6. A fuzzy set nof K algebra Ais called a Doubt Fuzzy(DF) ideal of Aif
(1) n(e)<n(a) VaeG.
(2) n(b)<max {n (bOa),n (a®(a®b))},Va, beGC.

Definition 2.7. A fuzzy set nof K algebra Ais called a Doubt Anti Fuzzy(DAF) ideal of Aif
(1) ne)2n(a)vVaeG.
(2) 1 (b)2min {n (bOa),n (a®(@®b))}, vVa,beaC.

Theorem 2.1. nis a anti fuzzy subalgebra of K-Algebra Aiffn, is empty or sub algebra
of Aforall te [0,1].
Proof. Suppose nis an anti fuzzysubalgebra of A.
Thereforen (a®b) < max {n (a),n (b)} — 2.1)
To prove that n, is a sub algebra of A.
Leta,ben, =n(a),n(b) >t
Now 1 (a®b) < max {t, t} from (2.1)
=t
i.e.a®b € 1,
Conversely, assume that 1, is a subalgebra of A.
To proven is a anti fuzzy subalgebra of A.
Leta, b en.
Then n (a) =tand n (b) =s where t <s.
This impliesa, b € ;
= (a®b) € n; (n; isasub algebra of A)
= (a®b) <t=max {n (a),n (b)}
Hence 7 is a anti fuzzy subalgebra of A.

Theorem 2.2. n is a anti fuzzy KM ideal of K-Algebra A iffn, is KM ideal of A, t € [0,1].
Proof. Suppose n is a anti fuzzy ideal of A.

Here n, = {b€ B/ n (b) > 1),

n0)>2t=0€ n,

Leta®b ,a®(a®b),b€E 1,

1 (b) < max {n (bOa), n (a®(a®b))} < max {t, t}
=ben;

Therefore a®b, b € 1, =a € 1,

= 1), isa KM ideal of K-Algebra.

Conversely assume that 1, is a KM ideal.

To prove n is a anti fuzzy KM ideal.

Let a, b € A such that

n (a®b) =tand n (a®(a®b)) =swhere t<s.
Then a®b, b € 1.

Therefore a € 1y, since 1, is a KM ideal.

= 1< tmax {t, s}
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= max {n (a®b), n (a®(a®b))}
Hence n is a anti fuzzy KM ideal of A.

Theorem 2.3. A fuzzy subsetn of K-Algebra A is a anti fuzzy KM ideal of A iff its complements n¢ is DAF
KM ideal of A.
Proof.Let 1 be a anti fuzzy ideal of A.
To prove n¢ is DAF KM ideal.
Leta,be A,n°(0) = 1— n(0)
<1-nQ@)
=1°(a)
ie.n(0) = n(a)
Nown (0)=n (a)V a € A.
=n(a) =1-n(a)
21— max {n (b®a),n (aO(a®h))}
>1—max {1 — n°(bOa), 1—1° (bOMbOa))}
2min {n° (b®a),  n° (bO(a®D))}
= n° is a doubt anti fuzzy KM ideal of A.
Conversely let n¢ is a doubt anti fuzzy KM ideal of A.
To prove 1 is a anti fuzzy KM ideal of A.
n°(0)=n“(a)n“(a)
2min {n° (b®a),  n° (bO(a®D))}
() =1-n(0)21-n(a)
=n(0) <@
(i) => 1 - n@2min {1 — n° (bOa), 1 —n° (bO(a®b))}
21 -max {n° (bOa), n° (bO(a®h))} -n (a)
> — max {n (bOa),n (bO(a®h))}-n (a)
< max {n (b®a),n (bO(a®b))}
= is a anti fuzzy KM ideal

Theorem 2.4. Let n be a fuzzy subset of a K algebra A. If  is a doubt anti fuzzy KM ideal of A, then the lower
level cut n, is a KM ideal of A for all te [0,1], t =1 (0).

Proof. Let n be a doubt anti fuzzy KM ideal of A.

Therefore, we have n(0) =n (a) and

n(b) = min {n (b®a),n (a®(a®b))}
To proven,is an ideal of A.

n.={ae Aln@ =1t}
Let a, ben;
Sincen(0) >n (@) =t=0 en,, Vte [0,1]
Leta ®b, a® (a®b) en;
Therefore n (a®b) = tn (a®(@®b)) = t
n(b) = min{n (bGa),n (a®(a®h))}

> min {t, t}
=t
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Hencen (@) >t = aen,
a®b b en=aen;
Therefore 1, is a KM ideal of A.

Theorem 2.5.Let 1, and n,be two doubt anti fuzzy KM ideal of K algebra A. Then n,u, is also a doubt anti
fuzzy KM ideal of A.
Proof. Leta, be A.
Therefore (n;n;) (0) = min {n,(0), n.(0)}
= min {n;(x), n2(x)}
=M1Wn2)(X)

Therefore (n;un,) (0)=(n;Uny) (x)

Now (n;Un3z) (x) = min {n;(x), n,(x)}

>min{min{n;(bOa),n;(a® (@® b))}min{n,(bOa),n,(@a® (@O b))}
zmin{min{n; (b O a),n,(b®a)},min{n;(a® (@O b),N,(a® (a® b))}
=min {(n;Un) (b Oa),(Mun)@d® (@O b))}

Therefore (n, W n,) is a doubtanti fuzzy KM ideal of A

Theorem 2.6. If ) is a doubt anti fuzzy (DAF) KM ideal of a K-algebra A, then the set
A, = {a € A/n(b) = n(0)} is an ideal of A
Proof. Clearly 0 € A,
Letb©®a, b € A, = n(b ® a) =n(b) = n(0), sincen is a DAF KM ideal
n(b)= min{n(bOa),n@® (a® b))}
=min{n(0),n (0)} = n (0)
Therefore, since 1 is a DAF KM ideal,
n(b)=n(0)
Also n(0)=n(b) = n(b) = n(0)
IfbeA,thenb®a,b €A, = bEA,
= Ayis an ideal

CONCLUSION

Doubt anti fuzzy KM ideal on K-Algebras is introduced and studied in this paper. Doubt anti fuzzy KM ideal on
K-Algebras is verified with some of their properties. This paper will be useful in real time application.
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