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1. Introduction

The concept of fuzzy set was initiated by Zadenl 965 [4]. It has opened up keen
insights and applications in a wide range of sdienfields. Since its inception, the
theory of fuzzy subsets has developed in many tilimez and found applications in a
wide variety of fields. The study of fuzzy subsetsd its applications to various
mathematical contexts has given rise to what is nommmonly called fuzzy
mathematics. Fuzzy algebra is an important brariduzzy mathematics. Fuzzy ideas
have been applied to other algebraic structureb sscgroups, rings, modules, vector
spaces and topologies. In this way, Iseki and Tafakintroduced the concept of BCK-
algebras in 1978. Iseki [2] introduced the conad#f@BCl-algebras in 1980. It is known
that the class of BCK-algebras is a proper subdbsi®e class of BCl-algebras. Priya and
Ramachandran [6,7] introduced the class of PS-edgelwhich is a generalization of BCI
/ BCK/Q / KU / d algebras and studied various prtips [5,8,9]. In this paper, we
introduce the concept homomorphism and Cartesiaust of fuzzye-translation,
fuzzy-o-multiplication of PS-algebras and established sofiits properties in detail.

2. Preliminaries

In this section, we introduced some fundamentaindiefns that will be used in the
sequel.
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Definition 2.1. [1] A BCK- algebra is an algebra (X,*,0) of type(2,0) satisfyithe
following conditions:
) (x*y)*(x*2z)s(z*y)
i) x*(xX*y)<y
i) x<x
iv) x<yandy<x= x=zy
v) 0<x= x=0, where xxy is defined by x *y =0, for all x, y, Z X.
Definition 2.2. [2] A BCl-algebra is an algebra (X,*,0) of type(2,0)tisfying the
following conditions:
) (x*y)*(x*2z) < (z*Y)
i) x*(x*y) sy
i) x<x
V) X<y andys X=> X=y
V) X< 0= x =0, where x y is defined by x * y = 0,for all x, y, @ X.
Definition 2.3. [7] A nonempty set X with a constant 0 and a binaryratjen ‘- ' is
called PS — algebra if it satisfies the followigpgoms.
1. x*x =0
2. x*0=0
3. x*y=0andy*x=0=x=y,0 x,yOX.
Definition 2.4. [6] Let X be a PS-algebra. A fuzzy gein X is called a fuzzy PS-ideal of
X if it satisfies the following conditions.
i) 1(0) = u(x)
i) (%) > min {u (y *x), p(y)}, forall x, y 0 X.
Definition 2.5. [6] A fuzzy sefu in a PS-algebra X is called a fuzzy PS- sub akyebiX
if p(x *y) = min {u(x), u(y)}, for all x, yo X.
Remark. Let X be a PS-algebra. For any fuzzy jgetf X, we define T = 1— sup{Xx) / x
O X }, unless otherwise we specified.

Definition 2.6. ([3,5,12]) Let p be a fuzzy subset of X armdO [0,T] . A mappinguy': X
- [0, 1] is said to be a fuzzy-translation ofu if it satisfiesp,' (x) = p(x) + o, O xOX.

Definition 2.7. ([3,5,12]) Let p be a fuzzy subset of X and [ 0,1] . A mapping.," :
X -0, 1] is said to be a fuzzy-multiplication of u if it satisfiesp," (X) = o p(x), O
xUX.

Example2.8.[5] Let X ={0, 1, 2 } be the set with the followinglile.
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Then (X,~ 0)is a PS — algebra.

03 if x#1

02 if x=1

Thenp is a fuzzy PS-sub algebra of X. Here T=1—-{qu) /x0X}=1-0.3=0.7,

Choosen= 0.40]0, T] and
B =0.970, 1].

Define a fuzzy sgh of X by p(x) = {

03+04=07 if x#1
02+04=06 if x=1

which satisfiesto' (X) = pu(x) + 0.4,0 x O X, is a fuzzy 0.4-translation and the mapping
(05)(03) = 015 if x#1

(05)(02) =010 if x=1
which satisfiestys” (x) = (0.5u(x), O x O X, is a fuzzy 0.5-multiplication.

Then the mappingo.' : X —[0, 1] is defined byiy. = {
Hos" : X —[0, 1] is defined byigs" (X) = {

3. Homomor phism on fuzzy translation and fuzzy multiplication

In this section, we discuss homomorphism on furagdiation and fuzzy multiplication
of PS-algebra and proved certain results on this lod$uzzy PS-ideal and fuzzy PS- sub
algebra.

Definition 3.1. [10][13] Let f: X — X be an endomorphism ang,' be a fuzzy a-
translation of p in X. We define a new fuzzy seXiby (1 ); in X as

(o' ) (%) = (M) (FOQ) = WIFCT + 0,0 XOX.

Theorem 3.2. Let f be an endomorphism of PS- algebra X. If @ fsizzy PS-ideal of X,
then so is (ig' ).
Proof: Let u be a fuzzy PS-ideal of X.
NOW: (UuT )f (0) = UQT [ f(O)]
=u[f(0) ] &
2 [fx) ] +a
=i’ ) (f(x)
= (' ) (%)
= (Ha)r (0)> (M’ ) (%)
Let x,y O X. Then (1) (X) = Mo [F( X)]
= p[f(x) ] +a
>min {p (fly) * £(x)), u(f ()} +
=min{(f(y *x)), u(f (y))} +a
=min{p (f(y*x)) & p(f(y) +a}
min {i." [f(y *x)], Ha' [V}
=min {1’ ) (y*x), (Ma' ) (¥) }
O (e’ ) (x) = min{ (ua" ) (Y * %), (Ma' ) () }
Hence (' ); is a fuzzy PS-ideal of X.
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Theorem 3.3. Let f: X — Y be an epimorphism of PS- algebra.pf'(); is a fuzzy PS-
ideal of X, then u is a fuzzy PS-ideal of Y.
Proof: Let(Uq' )i be a fuzzy PS-ideal of X and hetd Y. Then there exists X X such
that f(x) = y.
Now, K(0) +a =, (0)
' [f(0)]
6" (0)
> (Mg ) (%)
o' [f(X)]
H[f(X¥)] + o
and sou(0) > p[f(x)] = p (y) . O 1 (0)= p(y)
Lety, y» OY.
M(Ya) + 0 = o (y)
=g (F (x0))
) (X0)
>min { (Mo’ )r (Xe* X1), (o' ) (%) }
= min {ug" [f (X2 * 1)), Ka' [f(x2)] }
= mina” [f (x2) * f(x)], Ha' [F(x2)] }
=min" [y2*y1], Ka' [y2] }
=min {(y>*y1) +a, P(y) +a}
=min {y> * y1), u(w)} + o
Opu= mn{u(y2*y1), H(w)} = Wisafuzzy PS-ideal of Y.

Theorem 3.4. Let f: X - Y be a homomorphism of PS- algebra. If p is ayuR23-ideal
of Y then (1" ) is a fuzzy PS-ideal of X.
Proof: Letu be a fuzzy PS-ideal of Y and let X}yX.
Then (1" ) (0) =Hd' [f(0)]
= u (f(0)) e
> (f(x)) +a
B’ [ ()]
' ) (%)
= (|JorT )f (0) 2 (p-uT )f (X)
Also (o' ) (X) =o' [F(x)]
= (f(x)) +a
= min{u (f(y) * f()), u(f(y))} +a
min {u (f(y*x) u (f(y))} +a
min {u (f(y*x)9a, p(f(y))+a}
mine" [f(y*x) ], ko' [f(¥) T}
=min{ (' ) (Y*%), (o' ) ()}
O (e ) (X )= min { (e’ ) (Y * %), (o' ) () }.
Hence (1,' ) is a fuzzy PS-ideal of X.

Theorem 3.5. If p is a fuzzy PS- sub algebra of X, then'); is also a fuzzy PS-sub
algebra of X.
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Proof: Let u be a fuzzy PS- sub algebra of X. Let X] X.
Now, (.laT ) (x*y) = chT [f(x*y)]

E[f(x*Y)]+ o

=1 (f(x) *1(y)) + o

>min {p (f (x)), p(f(y)) } + a
= min{(f () +a, p (f(y)) + o }
= ming" [f ()], Ha' [f(Y)] }
= miﬂL{&T )f (X), (|JaT )f (y) }

= (M ) Fy) 2min{(la’ ) (9, (' ) () )
Hence (1,' ) is a fuzzy PS-sub algebra of X.

Theorem 3.6. Let f. X—Y be a homomorphism of a PS-algebra X into a P8kalyY
andy,' be a fuzzy @ - translation of y, then the pre- imageugf denoted by ¥ (u ') is
defined as{f * (ua")}(X) = Mo’ (F(X)), O x O X. If p is a fuzzy PS- sub algebra of Y, then
1 (L' ) is a fuzzy PS- sub algebra of X.
Proof: Letu be a fuzzy PS- sub algebra of Y. Let X X.
Now, {f* (L )}* y) = Ha' [f(x*Y) ]
=ulfx*y) ]+a
=u[f(¥)*fly)]+a
>min {p[f X)L HfY]}+ a
= ming[f ()] + o, L f(y)] + o'}
= mingg" [f ()], Ha' [f(Y)] }
= min {fua")} (9, {f (uaHHY) }
= f* (MM y) 2 min {f (")} (), F *(MaHHY) }
1 (L) is a fuzzy PS-sub algebra of X.

Definition 3.7. Let f: X — X be an endomorphism apg" be a fuzzya-multiplication
of pin X. We define a new fuzzy set in X by,{); in X as (4™ )i (X) = (Ha™ ) [f(X)] =
o u[f(x)], O xOX.

Theorem 3.8. Let f be an endomorphism of PS- algebra X. If @ fsizzy PS-ideal of X,
then so is (1™ ).
Proof: Let u be a fuzzy PS-ideal of X.
NOW: GJGM )f (0) = UGM [f(O)]
& p[f(0)]
2 ap[f(x)]
=" ) (F(¥))
= 1" ) (¥)
= M (0)2 (a" ) (%)
Let x,y O X. Then (1) (X) = o™ [f( X)]
=0 p [ f(x) ]
>a min {p (fy) * f(x)), u(f (v))}
oFmin {p (f(y *x) ), n(f (v))}
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=mind B (f(y*x)),a pu(f (y)) }
=min {t." [f(y * x)], ta™ [T}
=min {1 ) (y* %), (" ) (¥) }
O (™ ) (%) = min { (" ) (y*x), (™ ) () }
Hence (1" ) is a fuzzy PS-ideal of X.

Theorem 3.9. Let f: X — Y be an epimorphism of PS- algebra.|f{ ); is a fuzzy PS-
ideal of X, then u is a fuzzy PS-ideal of Y.
Proof: Let (U )i be a fuzzy PS-ideal of X and let] Y. Then there exists X X such
that f(x) = y.
Now, o p(0) =" (0)

" [f(0)]

3)s (0)

2 (UGM)f (X)

" [f(X)]

o [f(x)]
= W(0) = HIfO)] = 1 (y) -
O p(0)=u(y)

Letyy, y» OY.
o p(y) =Ha" [yl
=pe" [f (x1)]
:FléM)f (X2)

>min { (UQM)f( Xo* X1), (p-orM)f( X2) }
= min {t" [f (X2 * X2)], K" [f(X2)] }
= minge™ [f (x2) * f(X1)], Ko™ [F( X2)] }
= minL{uM [Y2*y1l, UuM [y2] }
=min @ p(y2*y1), o p(y) }
& min {1 (y2 * y1), H(¥)}

O p (= min{p(y2*y1), p(p)}
= Mis afuzzy PS-ideal of Y.

Theorem 3.10. Let f: X - Y be a homomorphism of PS- algebra. If 4 is ayuR3-ideal
of Y then (1M ) is a fuzzy PS-ideal of X.
Proof: Letu be a fuzzy PS-ideal of Y and let X}yX.
Then (") (0) =pa" [f(0)]
& U (f(0))
>a  (f(x))
Bo" [ ()]
216" (%)
= (IJ(XM)f (0) = (UGM )f (X)
Also, (a")r (%) =pa™ [f(x) 1 =0a p (f(x))
= amin{p (fy) * f)), u(f(y))}
o=min {p (f(y *x)), p (f(y))}
Fgap (f(y*x)),ap(f(y))}
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06 P [y *X) ] 1 [F ) T}

=min {L" ) (v * %), (a" ) (v) }
0 (g™ ) (x )= min { (ua" ) (y * %), (o ) (¥) }. Hence (1" ) is a fuzzy PS-ideal of
X.

Theorem 3.11. If p be a fuzzy PS- sub algebra of X, theg")); is also a fuzzy PS-sub
algebra of X.
Proof: Let u be a fuzzy PS- sub algebra of X. Let X] ¥.
Now, (o™ ) (x*y) = " [ (x *y)]
=ap[f(x*y)]
=ap(f(x)*f(y))
> a min{u (f (x)),1(f(y))}
= miafu (f (x)),a p (f(y))}
= mind” [f ()], Ka" [fY)]}
= mind")r (9, (" ) ()}
= (M) is a fuzzy PS-sub algebra of X.

Theorem 3.12. Let f: X—Y be a homomorphism of a PS-algebra X into a P8kalyY
andp" be a fuzzy -a - multiplication of u, then the pre- image jof" denoted byt
(L") is defined as {t (ua")}(X) = p™ (F(X)), O x O X. If p is a fuzzy PS- sub algebra of
Y, then f (U ) is a fuzzy PS- sub algebra of X.
Proof: Letp be a fuzzy PS- sub algebra of Y. Let XJ .
Now, {f* (La")}x*y) = ua" [f(x*y) ]
=au[f(x*y)]
=ap[f(x)*f(y) ]
>a min { p[f ()], W [fY]}
= mincfu [f (¥)], a p[f(y)] }
= mingg" [f (9], Ko [f(Y)] }
= min {{fua")} (9, {f (a")HY) }
= f* (U} y) 2 min {f (e} ), {F *(1a")HY) }
1 (") is a fuzzy PS-sub algebra of X.

4. Cartesian product on fuzzy trandation and fuzzy multiplication

In this section, we discuss the Cartesian productfuazy translation and fuzzy
multiplication of PS-algebras and establish somigsgbroperties in detail on the basis of
fuzzy PS-ideal and fuzzy PS- sub algebra.

Definition 4.1. ([11,14]) Let p,' andd,' be the fuzzy sets in X. Then Cartesian product
Ho' X8 :X X X - [0,1] is defined by (1" Xx8¢" ) (X, ¥) = min {ug" (), &' (y)}, for all x,

y O X.

Theorem 4.2. If p andd are fuzzy PS-idels in a PS— algebra X, thghx 8, is a fuzzy
PS-ideal in X x X.
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Proof: Let (%, %) OX x X.
(o' X34") (0,0) = min {g' (0).3," (0) }
=min{W®a, d(0) +a}
=min { (@ (0) } +a
> min{u(x),d(x)}+a
=min { u ¢ a, d(X) +a }
= ming" (x0), 8" (x2) }
FlG(T X 60(T ) (Xl,XZ)
Let (X, %), (YrY2) OXXxX.
(|chT X 6(1T) ( Xl, XZ) = min {p-ch( Xl), 60(T ( XZ) }
=min{u (%) +a, 0(xx) +a}
=min{x (%), d(x2) } +a
>min {min {4 (y2* X2), 1 ()}, min {3 (y2* X2), d (y2)}} +
=min {min {K (y:* X1), L (Y1)} + o, min {3 (y2 * X2), 0 (y2)} + a}
min{min {1 (y:* X1) +o W (y1) +a}, min {3 (Y2 * X2) +a, & (y2) +a}}
min {min {Ka" (y1* X2), Ha' (YD)}, min {87 (¥2 * X2), 8’ (Y2)}}
min {min {pa" (y1* X1), 8o’ (Y2 * X2)}, min { s’ (y1), &' (¥2)}
=min {(Ha' Xa') ((Y1* X1),(¥2* X2), (Ha' X Ba') (Y1,Y2)}
= min {(Ha' X8a") ( (Y1, ¥2) * (X1.X2) ), (o' X Ba") (Y1,Y2)}
O (Ha' X8 (X1, X2) = min {(Ma" X 3a") ( (Y1, ¥2) * (X1, X2) ), (o' X ') (Y1, Y2)} -
Hence l' X 8, is a fuzzy PS- ideal in X x X.

Theorem 4.3. Let p & & be fuzzy sets in a PS-algebra X such thatx 3, is a fuzzy
PS-ideal of X x X. Then
(i) Eitherpg' (0)>Ha' (X) (0r) 8y (0)> 84" (X) for all x O X.
(ii) If po'(0)> po' (x) for all x O X, then eithed,’ (0) > o' (X) (0r) 8y (0)> 84" (X)
(iii) If 8,'(0)>&,'(x) for all xO X, then eithepty' (0)> Mo (X) (O o' (0)> 84" (X)
Proof: Let,' X 8y be a fuzzy PS-ideal of X x X .
(i) Suppose thai,' (0) <pq (X) andd,'(0) <d,'(x) for some x, y X.
Then (15" x8,") (x,y) = min{py (X), 3" (¥) }
> ming'(0), &, (0) }
a{ xd") (0, 0), which is a contradiction.
Thereforey,' (0)> My (X) (0r) 84 (0)> 84" (x) for all xJ X.
(ii) Assume that there exists x[¥X such thaB,' (0) <p (X) andd,' (0) <& (X).
Then (1" x8,') (0,0) = min {Hg' (0),3" (0) } =3, (0) and hence
(Mo’ X &) (X, ¥) = min {,'(X).3" ()} > &'(0) = (o' X 3') (0,0) Which is a
contradiction
Hence, ifpq (0) > Mo (X) for all x O X, then eitheB,' (0) > Mo (X) (Or) 8" (0)> &'
(x). Similarly, we can prove that &'(0) > &,'(x) for all xO X, then eitheql,' (0) > pg"
(x) (o pq' (0)=38," (x), which yields (iii).

Theorem 4.4. Let u & & be fuzzy sets in a PS-algebra X such thatx &, is a fuzzy
PS-ideal of X x X. Then eithgr or d is a fuzzy PS-ideal of X.
Proof: First we prove thad is a fuzzy PS-ideal of X.
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Since by 4.5.3 (i) eithgr,' (0)> Ho' (X) (0r) 8" (0)>8,"(x) for all x O X.
Assume thad," (0)>&,'(x) for all xO X.
=9(0) +a >9(x) +a .
08(0)> 5 (x).
It follows from 4.5.3 (iii) that eitheps" (0)> Ho' (X) (OF) Ho' (0)> 84" (X).
If ta' (0)> 34" (), for any xJ X, thend," (x) = min {ua' (0),8a" (X)} = (Ua" x ") (0, X)
() + 0 =8 (X) = [Uo” X 8a") (0, X)
>min {(4a' x34") ((0,y) * (0.X) ), (s’ x38") (0, )}
=min G’ x3,") ((0%0),(y*X) ), (o' X&) (0, Y)}
=min " x3,") (0,(y*) ), (a' x3") (0, y)}
=min&' (y*X), 3" (V)}
=ming (y *x) +a, d(y) +a}
=ming(y*x), d(y) } +a
= 3(x)2min {3 (y *x), 3(y) }
Henced is a fuzzy PS-ideal of X.
Next we will prove thapi is a fuzzy PS-ideal of X.
Let o' (0)= K" (X).
= U (0)=p(x)
Since by theorem 4.5.3 (ii), eith&" (0) > pa' (X) (0r) 8" (0)> 84" (X).
Assume thad," (0) > Mo (X), thenpg" (X) = min { ga"(X), 8" (0)} = (Mo’ X 8¢') (X,0).
M) + 0o =o' (X) = (' X3q") (%,0)
>min{(ia" X 36" )( (¥,0) * (x,0)), fla’ X&) (y,0)}
=min e’ x8,") ((y*x), (00)), {a" x3a") (y,0)}
=mingg’ x8:") ((y*x), 0), {a' x8") (v,0)}
=ming" (y*x), ko' (¥)}
=minf§ (y *x) +o, p(y) +a}
=ming (y*x),n(y) } +a
= Ux)zmin {p(y*x), pu(y)}
Hencey is a fuzzy PS-ideal of X.

Theorem 4.5. If u andd are fuzzy PS-sub algebras of a PS-algebra X, jihen &," is
also a fuzzy PS-sub algebra of X x X.
Proof: For any x X,, y1, ¥» O X.
(o' X 8a") ((<1,Y1) * (X2, ¥2) ) = (o' XBo") (X1 * X2, Y1 * Y2)
=min {la' (X * X2), &' (Y1*Y2) }
=mind( X * x2) +a,d(y1*yz) ta}
=min {U (X * X2), 0(Y1*Yy2) } +
>min {min {p (x1), k O)},min{3( y1), 3( y2)}} + «
=min {min {1 (), B 0e)} +a,min{d( y1),d( y2)}+ a }
= min {min{u (x1) +a, 1 () +a},min{3( y1)+a,d(y,) +a}}
= min {min { po' (X2), Ko’ (%) }, min { &' (y2), &' (¥2)}
= min { min {us" (x2).8" (Y1)}, min {pe" (), 8" (v2)} }
=min { (o’ X8a") (X.Y1), (Ha' XBa") (Xz Y2) }
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= (Mo’ X Ba") (Y1) * (X2, ¥2) ) 2 min { (Ma" X 8") (%0,Y1), (o' X Ba) (X2, ¥2) }
This completes the proof.

Theorem 4.6. If p andd are fuzzy PS-ideals in a PS-algebra X, thghx 3," is a fuzzy
PS-ideal in X x X.
Proof: Let (%, %) OX x X..
(M x35™) (0,0) = min {p," (0) & (0) }
= min{p (0),a 5 (0) }
a=min { 4 (0),3 (0) }
za min{{ (), 3 (x) }
=min{p (%), a d (X2) }
= ming" (x;), 3" (x2) }
2" x 8,") (X1, %)
Let (X, %), (Y1,y2) OXxX.
(p-uM X 60(M) (X1, X2) = min { p—orM( X1), 3" (%) }
=min{a p (%), ad(X) }
=amin{p (x), d(x) }
> a min {min {p (y2* X1), i (Yo}, min {3 (y * X2), 3 (y2)}}
=min {a min {p (y1* X2) 1t ()}, o min {3 (Y2 * x2), 6 (v2)} }
= min {min {a P (\* X1), a pt ()}, min {o S (Y2 * x2),0 3 (y2) }
= min {min {pe" (yr* X1), Ko (YD)} min {8 (v2 * x2), & (v2)}
= min {min {p" (y1* Xa), 8" (¥2 * X2)}, min {pe" (y2), 86" (y2)}
= min {(He" X 36™) ((Yr* X2),(¥2 * X2), (Mo X 36) (Y1.Y2) }
= min {(4a" x ) (Y2, ¥2) * (X1,X2) ), (U X 8™) (Y1.Y2)}
0 (Mo X 8g™) (1, %)= min {(1a" X 36™) (Y, ¥2) * (X1,%2) ), (b X Ba™) (V1,Y2)} -
Hence po x 8, is a fuzzy PS- ideal in X x X.

Theorem 4.7. Let p & & be fuzzy sets in a PS-algebra X such thé&tx 8," is a fuzzy
PS-ideal of X x X. Then

(i) Either p™ (0) > o™ (%) (or) 8™ (0)=> M (x) for all x O X.

(ii) If ua™(0) > pM(x) for all x O X, then eitheB,™ (0) > p™ (x) (or) 3™ (0) > 3. (x)
(i) If 3s™(0)> 8, (x) for all xO X, then eithep™ (0)> p™ (x) (o) ™ (0) > 3™ (%)
Proof: Straight forward.

Theorem 4.8. Let u & & be fuzzy sets in a PS-algebra X such thétx 8, is a fuzzy
PS-ideal of X x X. Then eithgr or d is a fuzzy PS-ideal of X.
Proof: First we prove thad is a fuzzy PS-ideal of X.
Since by 4.5.3 (i) eithar," (0)> p," () (or) 8, (0)> 8, (x) for all x O X.
Assume thad," (0)> &, (x) for all xO X.
= a06(0) >ad(x).0 d(0)>d(x)
It follows from 4.5.3 (iii) that eithep," (0)> pa" (X) (0or) pe" (0) > &, (X).
If p (0)=8,™ (x), for any X1 X, thend," (x) = min {u"' (0), 3" (¥)} = (" x &) (O,
X)
a d(x) = 60(M (x) = (|JorM X 60(M) 0, x)
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>min {(Ka" x3a") ((0,y) * (0,%) ), (" x8:) (O, y)}
= min 6" x 8,) ((0*0),(y*x) ), (o' x &) (0, y)}
= min 6" x &) (0,(y) ), (o x &) (0, y)}
=min&" (y*x), &" ()}
=mind & (y *x), a d(y) }
amin{d(y*x), 6(y)}
=0xX)2min{d(y*x), d(y)}
Henced is a fuzzy PS-ideal of X. Similarly we will protkaty is a fuzzy PS-ideal of X.

Theorem 4.9. If p andd are fuzzy PS-sub algebras of a PS-algebra X, fihérx 5," is
also a fuzzy PS-sub algebra of X x X.
Proof: For any x X,, y1, ¥» O X.
" x3a™) ((ayD) * (%o ) ) = [(a" X 8a™) (X1 * X2, Y2 * ¥2)

=min { Ma" (X * %), 8" (Y1 *y2) }

=min{a (X * X), 00 (y1*Yy2)}

=amin{u(x* %), 8(y1*ys)}

>a min {min {§ (x), i )}, min{d( y1), &( y2)}}
min {a min {u (%), K (%)}, o min{d( y1),8( y2)} }
min{min{a K(xy), a p ()}, min{ o 6( ya), a 3(y2)}}
min{min{ " (x), K" (x2)}min {3 (y1), & (v2)}
min{min{ qu (Xl):écxM (yl)}:min {UGM (X2)16GM(y2)}}
= min { (" X 8a") (Xa,Y2), (e X 3a") (X2, ¥2) }

= (M X 8a™) ((1,Y1) * (X2 ¥2) ) = min { (e X 8™) (X1,Y1), (M X &™) (X2, ¥2) }
This completes the proof.

5. Conclusion

In this article we have been discussed homomorphisch Cartesian product on fuzzy
translation and fuzzy muliplication of PS-algebrtisadds an another dimension to the
defined PS--algebras. This concept can furtherdmemlized to intuitionistic fuzzy set,

interval valued fuzzy sets for new results in axtufe work.
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