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Introduction

Zhang Yue[2] defined Prime L-Fuzzy Ideals in Fusats. Rajesh Kumar[4] derived the concepts of Fuzzy

Semiprime Ideals in Ring. Swami & Swamy[3] genemdi the concepts of Fuzzy Prime Ideals of Rings.
Definition: 1

A fuzzy join semi L-ideal §() of a fuzzy join semilattice A is said to be aZyZoin prime semi
L-ideal of A if

(i) S() is not a constant function and

(i) For any two fuzzy join semi L-ideals@(and S) in A if S(o) O S@) O S{), then either

S(o) O S) or S@) 0 S).

Example: 1
LetA={0, a, b, 1} be afuzzy join semilattice
Consider §() is a fuzzy join prime semi L-ideal of A.
Then S[u(0) 1= 0.6, S[u(a) ] = 0.5, Sju(b) ] = 0.4, S[u(1)]1=0.7
Let SE) and S@) be any fuzzy join prime semi L-ideals of A.
Then S[o(0) ] = 0.4, S[o(a) ] = 0.2, S[o(b) ] = 0.3, S[o(1) ] = 0.8 and
S[6(0)]=0.5, S[B(a) ] =0.3, SP(b) ] = 0.4, SP(1) ] =0.7
Here S¢) 0SO) O S), S©@) O S or SE) O S).
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Hence S() is a fuzzy join prime semi L-ideal of A.
Note: 1

S(o) O S) means Sp(x) ] < S[(x) ] for all x O A.
Definition: 2

A fuzzy join prime semi L-ideal §j of a fuzzy join semilattice A is called fuzzy kvjoin

semi L-prime if the fuzzy level join semi L-ide&({ ), where t = Sp(0) ] is a prime semi L-ideal of A.
Proposition: 1

Let S be any fuzzy join prime semi L-ideal of a fuzpjrj semilattice A such that each fuzzy

level join prime semi L-ideal S§;), t O Im Su) is prime. If S[u(x) ] < S[(y) ] for some x, yI A then

S[u(xCy ) 1= S[u(y) I

Proof:

Let S[p(x) ] = t; S[u(y) ] = t; and S[u(xy) ] = s
Given S[u(x) ] < S[u(y) ]

(ie)t<t

Now,

s = S[u(x0y) ] = max { S[u(x) ], S[u(y) I }
=max {t, t}
=t

Therefore t <'t<'s

Suppose that € s.

If xOy O S(Ms) then either X1 S(s) or yO S(Ws), Since S(us) is a  fuzzy level join prime semi

L-ideal of A.

Now, x[0 S(us) = S[u(x) | =s or yO S(us) = S[u(y) ] =s
Hence, t = Sli(x) ] > s or t = S[(y) ] = s, which is not possible.
Therefore,'t=s

(i.e) S[u(xy) ] =S[uy) ]

Coroallary: 1

If S(u) is any fuzzy join prime semi L-ideal of a fuzayirj semilattice A then Sfx[ly) ] = max

{S[u() 1, S[u(y) 1}, forall x, y O A.

Proof: Let x, yOA= xOy OA

S(w) is a fuzzy join prime semi L-ideal.
=S[u(xy ) ]z max { S[u(x) ], S[u(y) 1}-

= If S[u(x) ] < S[u(y) ], then S[u(xCy ) | = S[u(y) |
Similarly, if S[u(x) 1> S[(y) ], then S[u( xOy ) ] = S[u(x) ], by theorem 5.1.5

Therefore, Sh( xty ) ] = max { S[u(x) |, S[u(y) ] }-
Theorem: 1

Let S) be a fuzzy join prime semi L-ideal of a fuzzynsemilattice A then Card Im (= 2.

Proof: Since Sg) is non constant, card Im§( 2.

Suppose that card Im (> 3.
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Let S[u(0)]=sandk=Sup{Skx)]/xOA}
Then there exists t, @ Im S{) such that t < m < s ancktk.
Let S(©) and S@) be two fuzzy join prime semi L-ideals of A sutiat
S[o(X)] =% (t+m), forall XJAand

K, if XJ S(um) ={x OA/S[u(x)]>m}
S[e(x)] = s, if X0 S(pm)

Clearly, Sf) is a fuzzy join prime semi L-ideal of A.
To show that ) is a fuzzy join prime semi L-ideal of A.
Let x, yOA.

Case (i): I X, y O S(pm), then SP(X) 1 =, S(Y) ] =s, Xy 0 S(ptm)

Also, S[B(xLy ) ]=s =max {SP(x) ], S[8(y) ] }
= S[6(xLy ) ] = max{ S[8(x) ], S[6(y) ] }
Therefore ) is s fuzzy join prime semi L-ideal of A.

Case (ii): If x 0 S(um) and yO S(m), then S[(x) 1 = s, S[O(Y) ] = k, Xy 0 S(tm)

Also,

S[6(x0y) ] =k=max{S[6(x) ], S[6(y) ] }
=max{s,k}

= S[6(xLy) ] = max { S[B(x)], S[6(y) ] }
Therefore, §) is a fuzzy join prime semi L-ideal of A.

Case(iii): If x O S(um) and yO S(um), then S[B(X) 1 = S[O(Y) ] = k, X0y O S(um)

Also, S[B(xLy )] =k =max { S[B(x) ], S[8(y) ] }
=max{k, k}

= S[0(xLy) ]=max { S[B(x) ], S[B(y) ] }

Therefore, ) is a fuzzy join prime semi L-ideal of A.

Claim: S(o) 0 S(6) O S)
Let xJA.

Consider the following cases:

0] Letx=0.

Then [S6) 0S(6)] (x) = max { max { S[o(y) ]. S[6(z) ]} }
x =yl
<% (t+m)
<s
=ShO0)]
(i) Letx#0,x0 S(HUm)-
Then S[u(x) ] > m and

[S() 0SE) ] (x) = max { max { S[a(y) ], S[6(z) ] } }
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x =y
<Y%(t+m)
<m

= S[H(x) ], Since max { Sjp(y) ], S[8(2) ]} < S[a(y) ].
(ii)) Let x#0, X0  Hy).
Then for any y, 21 A, such that x = §iz, yO § ) and z0 S ).
Thus, S[B(y) ] =k and SP(z) ] =k
Hence, [ S¢) U S(6) ] (x) = max{max { S[o(y) ]. S[6(z) ] } }
x =yl
= max { max (k, k) }
=k
<S[uX) 1.
Thus in any case, [ 8{0S@) ] () < S[H(X) ]
Hence S¢) 0 SE) < S)
Now, there exists § A such that Sfi(y) ] =t

Then S[o(y) ] =% (t+m) > Sp(y) ]

= S[a(y) 1> S[uy) ]

Hence, S¢) O S)
Also there exists X1 A such that Si(x) ] =t.
Then, xO Y py,) and
thus S[B(x) ] = s > m = S[u(x) ]
= S[8(x) ] > S[K(x) ]
Hence ) O S(u)
This shows that () is not a fuzzy join prime semi L-ideal of A, whigha contradiction to the hypothesis.
Hence, card Im $f = 2.
Theorem: 2

Let A be a fuzzy join semilattice and lefup be a fuzzy join semi L-ideal of A such that Cémd

4
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S(W) = 2, S[u(0) ] = 1 and the set($ip) = { x 0 A/ S[p(x) ] = S[u(0) ] } is a fuzzy level join
prime semi L-ideal of A. Then BYis a fuzzy join prime semi L-ideal of A.
Proof: LetIm Su)={t, 1}, t<1.
Then S[u(0) ] = 1.
Let x, yOA.
Case (i):

Ifx, y O S(Ho) then Xy O §(Ho) and S[u(xLy ) ] =1 = max { S[u(x) ], S[u(y) ] }.
Case (ii):

If  x0S(Ho) and yl S(Ho), then Xy 0 (o) and S[u(xDy ) | =t =max { S[u(x) ]. S[u(y) 1},
Since S[u(x) ] = 1 >t = S[u(y) 1.
Case (jii):

If X, y O S(Ho) and yOI S(Ho), then S[u(x) ] = S[u(y) ] =t

Thus, S[u(x0y) 1=t =max { S[u(x) 1, S[u(y) 1}-
Hence, SJ( xOy ) 1= max { S[u(x) 1, S[u(y) 1}, for all x, y O A.
Now, if X 0 S(o), then X0y, yix O S(lo)
Therefore, Sp(x0y ) ] = S[u(yx ) ] =1 = S[u(x) ].
Ifx 0 S( o), then Su(xLy ) >t = S[p(x) ] and S[u(ytx ) ] >t = S[u(x) ].
Hence, Q) is a fuzzy join prime semi L-ideal of A.
Let S@) and SB) be fuzzy join prime semi L-ideals of A such t&4) 0S@) 0 ().
Suppose that 8] 0 S() and S6) 0 S(u).
Then there exists X, §l A such that Sp(x) ] > S[l(x) ] and S[B(x) ] > S[u(y) 1.
Since for all &1 S(o), S[(a) ] =1 = S[u(0) ], xO S(kp) and yOI ( o).
Now, since o) is a fuzzy join prime semi L-ideal of A, therexists z[0 A such that Kizly 0 S( o).
Let a = xz0y.

Then, S[u(a) ] = S[u(x) ] = S[u(y) 1 = t.
Now, [ SE) O0S®) ] (X) = max { max { S[o(u) ] OS[6(V) ]}

X = uv
>max { S[o(x) ], S[8(z0y) ]}

5
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>t = S[u(a) ], Since So(x) ] > S[u(y) ] = tand S[B( zLy ) ] = S[6(y) | >

S[uy) ] =t

Thatis , S§) 0SE) O S).

This contradicts the assumption that)S( S©) O S(l)
Thus, Sf) is a fuzzy join prime semi L-ideal of A.
Theorem: 3

If fis a fuzzy join prime semi L-ideal homonpbism from a  fuzzy join semi L-ideal of A onto
a fuzzy join semi L-ideal of Aand S{t') is any fuzzy join prime semi L-ideal of Ahen f[ S(p' ) ]is a

fuzzy join prime semi L-ideal of A.
Proof:

Let S(1) and S¢) be any two fuzzy join prime semi L-ideals of Achuhat S¢) 0S(©) O f

TS(u)1

=f[SW 0SE) 10 [SW]=SH)

= f[S(w) ] Of[S(0)] O S(' ), Since fis a fuzzy join prime semi L-ideal hamarphism.

= Either f[ S(1) ] 0 S(W' ) or f[ S(o) ] 0 S(W' ), Since S¢') is fuzzy join prime semi L-ideal of A
= Either f [ SM) ] O f [ S(w ) ]or f%¥[S©E) ] OfS(W)].

= Either S) Of [ S(w )]or SE) Of [ S(W )]

Hence f'{ S(W' ) ] is a fuzzy join prime semi L-ideal of A.
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