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Abstract: A fuzzy ideal on a set X isa non empty collection of subsets of X with heredity property which
isalso closed under arbitrary union and finite intersections. In this paper, we introduce a weak form of
fuzzy ideals namely fuzzy pre-ideals and a way to obtain new fuzzy topologies is presented in this paper.
Further more some interesting resultsfor fuzzy ideals are generalized to fuzzy pre-ideal.
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1.INTRODUCTION
Given anon empty set X, acollection 3 of subsets of X iscalled afuzzy ideal
If Ae S and B c A impliesB €3 ( heredity )
If Ae 3 and B €3 impliesAuBe 3 (additivity)
If X¢ 3, thenS iscalled aproper ideal.
A fuzzy ideal S iscalled a O - idedl if the following holds

If {An : n =12 ...} is a countable sub collection of 3, then U{A, : n = 12 ..}e3
The notation (X, t, 3) denotes a nonempty set X, atopology t on X and afuzzy ideal 3 on X. Given point X €
X, X(x) denotes the neighborhood system of x i.e X(x) ={ Ue 1: xe U}. Givenaspace( X, 1,3) and a
subset A of X, wedefine A* (3,1) ={xe X:UnA g 3, for every Ue X(x)}

We simply write A* for A*(3, 1), when there are only one ideal 3 and only one topology T under
consideration. If we define cl* on g( X ) ascl* (A) = A U A* | fordl A € g (X),then cl* is a Kuratowski
closure operator. The fuzzy topology determined by this closure operator is denoted by t (3) . B (3, 1) ={U -
| :Ue 1,1 €3} isabasisfor t* (3) . The first unified and extensive study on t* (3) - topology was done by
Jankovic and Hamlett.

Here we introduce a weaker form of ideals, namely fuzzy pre-ideals and away to obtain new
fuzzy topologies from the old fuzzy topologies using pre-ideals..Furthermore some interesting results for fuzzy
ideals are generalized to pre-ideals. We shall use cl(A), int(A) to denote closure and interior of a subset A
respectively in fuzzy topological space (X, T ) and cl*(A), int*(A) will denotes closure and interior of A
respectively with respect to t* .

In afuzzy topologica space (X, 1), a subset U issaid to be regular- openif int (cl (U)) = U. A subset
Uin X isregular - closed if cl (int (U)) = U. Clearly U isregular- closed (open) if and only if its complement is
regular - open (closed). A subset A of (X, 1) issaid to be fuzzy compact if every open cover of A hasafinite
sub cover. If X isfuzzy compact, then every closed subset of X is aso fuzzy compact.

We start with definition of pre-ideals.
Definition 2.1 : A collection P of subsets of X issaid to be afuzzy pre- ideal if

(i)oeP

(i)A,Be P=AUBe P
Examples2.2:

(i) Every fuzzy ideal isafuzzy pre- ideal.

(ii) If Pisthe set of al Lebesque measurable setsin R, then P is afuzzy pre- ideal.(Note that P is not an
ideal)

(iii) If Pisthe set of all compact subsets of afuzzy topological space(X,t) then Pisafuzzy pre- ideal not
anideal.
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Let (X,t, P) be afuzzy topological space with afuzzy pre-ideal Pon X.
Wedenote B (z,P)={V-1:V € 1,1e P}
Then B(t,P) isabasisfor afuzzy topology denoted by t*(P) or ™ on X.
Clearly thistopology t*isfiner than t.
Theorem 2.3:
Let P,and P, are fuzzy pre-ideals in X.
1. Then t* (P.M Py,1) =1* (P,T) M 1*(Pa2,1)
2. IfPLUP={ 1 U J:le Prand Je Py} then P, U P isapreidea and v (Py, T (P.,1) )=1* (P1 U Py,1).
Pr oof:
The proof of the theorem is clear.

Theorem 2.4:Let E' denote the derived set of E under v (Pt),where Pisafuzzy pre-idea Then {x : xe x and
xe Ge ==>(GNE{x})g P} cFE
Remarks 2.5:

(i) t=t* if and only if P  the o ection of all fuzzy closed setsint .

(i1) Let t; and T, be two fuzzy topologies on X such that T, is weaker than 1,
Take P={ collection of all fuzzy closed sets of 1,}.
Thent, " (P) = 12
(iii) Let T, and T, betwo fuzzy topologies on X .If Pisthe collection of al fuzzy closed setsin T, then 1, (p) is
the fuzzy topology generated by 110 T,.
Lemma 2.6:
Let (X,t) beafuzzy topologica space and P be afuzzy pre- ideal on X, thent'=t"
Proof:
Clearlyt v

Conversely, letV beat  neighbourhood of X.
Then there exists Ue T~ and |, P such that xe U-1,c V
SinceUe T ,there exists we 1,1 ,e P such that xe W-1, < U implies
xe W-(I, ul,) ¢ U-1;c V.
HenceV ist neighbourhood of X.Thust =1
Lemma2.7:

Let (X,t) be afuzzy topological space and 3 be a fuzzy idea on X, then 3 nt={®} if and only if A°= ®;for
al AeS.
The proof of thelemmais clear. But in the case of Pre-fuzzy ideals the above lemma is not true.
Example 2.8:

Let R be the real line with the usual fuzzy topology and let P be the set of al bounded fuzzy closed
subsets of R.i.e.dl compact fuzzy subsets of R.Let A [0,1] e Pand A°z ®;but Pri={®}.

Examples for pre fuzzy ideas P for which A°= ®; for all AcP

(Let X=R, thereal line and 1 be the usual fuzzy topology on R. Let P be the collection of all Lebesque measure
sets with measure zero.

(i)Let (X,t) be any topological space and 3, be the fuzzy ideal of nowhere
dense sets. If Pisafuzzy pre-ideal such that PS,, then A° = @; for all AeP
Now we generalize atheorem using this.

Theorem 2.9:

Suppose A° = @; for all Ac P, where P is afuzzy pre-ideal .Let W be t* open set and F be its t*- closure, then
thereist-openset Gsuchtha W c Gcc GcF

cl G denotes the 1- closure of G.
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Proof:
As B (Pt)={V-I:Vet ,|eP}is a basis for t*and let W={Ga-Zo}and X-F = u{ GB-Zf3} where {Go} and
{GB}areint.And {Zo} and {ZB}are members of P.
Foreachoaen; and Ben, wehave{Go-Za} N{GB-Zp}=>.
Thus Go "GP < ZowwZP.But ZowwZPBe P And Go. n G ist open
S0 Go. NGB < ( ZawwZPB)°’=d.Hence Go. N GB =@.1f G=uU G, it follows that
G N (U Gg)=®.Hencecl Gc X -u Ggc Fand Hence Wc G c ¢l Gc F.
Under the assumption A°= @; for all AcP
We have the following corollaries.
Coroallary 2.10:
If (X,7t*) is hausdroff ,then (X,t)is hausdroff .

Proof:

Since (X, t*) is hausdroff ,for x=y, there exists t open setsV,; and V, and
A ,Be P,such that

(i) xe Vi-A and ye V,-B

@iy (Vi-A) n(VB)=®
From (ii) we have V: NV, c AUB,
So by our assumption V; NV, = ®;
Thisimpliesthat (X,t) is hausdroff .
Corollary2.11:

Let (X, 1*) beafuzzy topologica space.Any continuous function mapping (X, t*) into regular spaceis also
continuous if recorded as function from (X,t) into that space.

Pr oof:

Let f: (X,t*) —(X, 1)) be continuous.

Fix xe X, f(x) eUcY, whereU isopeninY.

Find a neighbourhood V of f(x) such that f(x) e V< ¢l Vc U,Using regular property of Y .
Since f: (X, 1) —(X, 1,) iscontinuous ,And f™* (U), f* (V) are t* -open

Then(cl V) ist* -closedAnd also we have

f1(V)c o f1(V) c 1 (cV)c F1(U).Then there exists Ge 1 ,such that

f1(V)c Ge cl Ge d (V) cf(cV)c (V).

So f(G) cU i.e given neighbourhood U of f(x),thereis at neighbourhood G of X,

Such that f(G) cU .Hence f: (X, t*) —(X, t,) iscontinuous.

Corollary 2.12:
If (X,t*) isregular ,thent and t* coincide.
Proof:

Weknow that iq : (X, %) —(X, t*) iscontinuous and hence iy : (X, 1) —(X, t*) isaso continuous and
hence t=t*
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