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ABSTRACT

In this paper, anti fuzzy UP ideals and anti fuzzy UP sub algebras on UP-Algebra are studied. The notions of cartesian
product and dot product of fuzzy sets are used to derive some properties of UP-Algebra.
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1. INTRODUCTION

UP Algebra is introduced by IAMPAN.A [4] where UP denotes University of Phayao.Also he derived the concept of
UP-ideals, UP-subalgebras, congruences and UP homomorphisms in UP-algebras, and investigated some related
properties of them. He also described connections between UPideals, UP-subalgebras, congruences and UP-
homomorphisms. In this paper, anti fuzzy UP ideals and anti fuzzy UP sub algebras are studied and proved some
theorems.

2. PRELIMINARIES

Definition 2.1: An algebra A = (A,-,0) of type (2,0) is called a UP-algebra if it satisfies the following axioms : for any

X, Y, Z EA,
(UP-1) (y - z)-((x - y)-(x-2)) =0,
(UP-2) 0- x =,

(UP-3)x-0=0, and
(UP-4)x -y=y - -x=0impliesx =y.

Definition 2.2: A non empty subset B of A is called a UP-ideal of A if it satisfies the following properties:
(1) The constant 0 of Aisin B, and
(2) Foranyx,y,ze A,x-(y-z)eBandyeBimplyx-z€eB.
Clearly, A and 0 are up-ideal of A.

Definition 2.3: A subset S of A is called a UP-sub algebra of A if the constant 0 of Aisin S, and (S, -, 0) itself forms a
UP-algebra. Clearly, A and {0} are UP-subalgebra of A.

Definition 2.4: A fuzzy set fin A is called an anti-fuzzy UP-ideal of A if it satisfies the following properties: for any
X, Y, ZEA,

(1) f(0)<f(x),and

(2) f(x-z)<max{f(x-(y-2z))f(y)}

Definition 2.5: A fuzzy set f in A is called an anti-fuzzy UP-sub algebra of A if for any x, y € A, f(x - y) <max{f (x),
f(y)}

Definition 2.6: If f is a fuzzy set in a non empty set X, the strongest fuzzy relation on X is p¢:XxX — [0,1] defined by
M fy) = Max{f(x),g(y)}, for all x, y € X. For x, y € X, we have f (x),f (y ) € [0,1]. Thus ¢y = max{f (x),f (v )} € [0,1].
Hence, W is a fuzzy relation on X . We note that if f is a fuzzy set in a non empty set X, then f x f = 1.
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3. CHARACTERISTICS OF UP ALGEBRA
Theorem 3.1: If f is an anti-fuzzy UP-ideal of A if and only if i ¢is an anti-fuzzy UP-ideal of AXA.

Proof: Assume that f is an anti-fuzzy UP-ideal of A.

Let x, y € AxA.
Then,
(fx)(0,0) = max{f(0), f(0)}
=u+(0,0)
SHXY)
= max{f(x),f(y)}
= (fxf) (x, y).
Now, let (X1, X2), (Y1, Y2), (21, Z2) € AXA.
Then,

(XD ((X1, X2) (21, 22)) = (FXF) (X1 - 21, X2+ 20)
= maX{f(Xl . Zl), f(X2 * Zz)}
< max{max{f(xs- (y1 - z1)), f(y1)}, max{f(xz = (y> * z)), f(y-}}
= max{max{f(x - (1 - z1)), f(x2 *(y2 * z2)) },max{f(ys), f(y2}}
= max{(Fxf)(x1 - (y1 - 1), X2 (Y2 * 22)), (FxF)(y1, y2)}
= max{(Fxf)((x1, X2 ) (Y1, ¥2) (21, 22))),(FxD) (Y1, ¥2)}-

We have ¢ = fx f is an anti-fuzzy UP-ideal of A x A.
Hence, f x fis an anti-fuzzy UP-ideal of A x A.
Conversely,

Assume that p¢is an anti-fuzzy UP-ideal of A x A.
Since fx f=py,

Suppose that f is not an anti-fuzzy UP-ideal of A.

Assume that f(04) < f(x), for all x € A.
Then from (2) either f(0,) < f(y), for all y € A or f(0) < f(x), for all x € A. If f(0,) < f(x) for all x € A, then for all
X €A, (Fx ) (x, 0a) = max{f(x), f(0a)} = f(x).

Since f x fis an anti-fuzzy UP-ideal of A x A, we have for any x, y, z€ A,
f(x-2)=(fx"f)(x-2z 04)
= (f X f) (X - Z, OA*OA)
= (fx 1) ((x, 0a) ¢ (z, 0n))
< max{(f x ) ((x, Og ) ¢ [(x, 0a) ¢ (z, Oa)]), (F > ) (y, 0)}
= max{(fxf) (x -(y - 2), 0a* (Oa* 0a), (Fx ) (y, 0a)}
=max{(fxf) (x-(y - 2), (Fx 1) (v, 0a}
= max{max{f(x -(y - 2)), f(04)}, max{f(y), f(0)}}
= max{f(x -(y - 2)).f(y)}.

Hence, f is an anti-fuzzy UP-ideal of A.
Which is a contradiction.
Assume that f(0.) < f(y), for all y € A.

Then, either f(0,) < f(x), for all x € A or f(0s) < f(y), for ally € A.
Then forally € A,
(Fx 1) (Oa, y) = max{f(0n), f(y)}
=f(y).
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Since f x fis an anti-fuzzy UP-ideal of A x A. We have for any x,y, Zz€ A,
f(x * 2) = (F X ) (O, X * 2)
=(fxf) (OA'OA,X*Z)
= (fx 1) ((Oa, X) ¢ (0n, 2))
< max{f x ) ((Oa, X) ¢ [(0a, y) ¢ (Oa, 2)]), (F x f) (On, ¥)}
= max{(f x f) (0a*(0a-04)), (x * (y * 2)), (Fx ) (Oa, ¥ )}
= max{(f x f) (O, x * (y * 7)), (Fx f) Oa, y)}
_ _ = max{max{f(0,), f(x *(y * 2))}, max{f(x * (y * 2)),f(y)}
Hence, fis an anti-fuzzy UP-ideal of A.
Which is a contradiction.

Since f x f is not an anti-fuzzy UP-ideal of A x A f(04) < f(x), for all x € A and (0, < f(y), for all y € A, there exist
X,¥,Z€ A, X,y ,Z €Asuch that

f(x - 2) >max{f(x -(y - 2)), f(y )} and f(x *z") >max{f(x =(y =z ))f(y)}.
max{f(x - 2), f(x ' *z")}>max{max{f(x -(y - 2)), f(y )}, max{f(x ' «z"), f(y )}}.

Since f x fis an anti-fuzzy UP-ideal of A x A, we have
{f(x-2)f(x *z )}=(FxH(X-2,x *2)
=fx-2) (xx ) ¢(@z2)) ‘ ‘
smax{(fxf) (x,x )¢[ly,y )o@z ) FxH .y )}
=max{(fx f) (x-(y - 2)), f(x *(y xz ), FxH(y,y)
= max{max f(x -(y - 2)), f(x " *(y " * 2 "))}, max{f(y).f(y )}}.
max{f(x- z), f(x * 7 )}<z: max{max{f(x -(y - 2)), f(y)}, max{f(x =(y *z ))}}
Which is a contradiction.

Similarly, by (1),

If f(04) < f(y), for all y € A, we have a contradiction.

Hence, either f is an anti-fuzzy UP-ideal of A.

Theorem 3.2: If f is an anti-fuzzy UP-sub algebra of A if and only if u ¢ is an anti-fuzzy UP-sub algebra of A x A.
Proof: Assume that f is an anti-fuzzy UP-subalgebra of A.

Let (Xl, Xz), (yl, yz) € AxA.
Then,
(F x 1) (%1, X2) ¢ (Y1, ¥2)) = (Fx ) (X1- Y1, X2 Y2)
= max{f(x. - y1), f(x2* y2)}
< max{max{(f(x),f(y:}, max{(f(x2), f(y2)}} max{max{(f(x.), f(y-}, max{(f(y.), f(y2)}}

= max{(f x f) (x, X2), (Fx ) (y1, y2)}-
Hence, p = f x fis an anti-fuzzy UP-sub algebra of A x A.

Conversely,
Assume that W is an anti-fuzzy UP-sub algebra of A x A.
Since f x f= p 4, Suppose that f is not an anti-fuzzy UP-sub algebra of A.
Then there exist x, y € A and a, b € A such that f(x - y) > max{f(x), f(y)} and f(axb) > max{f(a), f(b)}
Thus max{f(x - y), f(axb)}>max{max{f(x), f(y)}, max{f(a), g(b)}}.
Since, fxf is an anti- fuzzy UP-sub algebra of AxA, we have
max{f(x - y), f(axb)}= (f x 1) ((x, a) # (y, b))
< max{(f x 1) ((x, a),(f x f) (y, b)}
= max{max{f(x), f(a)}, max{f(y), f(b)}}
= max{max{f(x), f(y )}, max{f(a), f(b)}}.
Thus, max{f(x - y), f(axb)}» max{max{f(x), f(y)}}, max{f(a), f(b)}

Which is a contradiction.

Hence, either f is an anti-fuzzy UP-sub algebra of A.
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4. CONCLUSION

In this paper, anti fuzzy UP ideals and anti fuzzy UP sub algebras are studied. The characteristics of UP-Algebra and
therelation between Anti fuzzy UP ideal and anti fuzzy UP sub algebra are explained and related theorems proved. In
future more theorems can be derived in this topic.
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