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Abstract: In this paper, we introduce the notions of I,4-continuous maps and Ig-irresolute maps in ideal
topological spaces. We investigate some of their properties.
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I.  Introduction
In 1990, T.R.Hamlett and D.Jankovic[1], introduced the concept of ideals in topological spaces and after that
[2,3, 4, 5, 6] several authors turned their attention towards generalizations of various concepts of topology by
considering ideal topological spaces.
A non-empty collection | of subsets on a topological space (X, 1) is called a topological ideal if it
satisfies the following two conditions:

(i) If A= 1 and BE A implies Bel (heredity)

(ii) If A€ | and B €1, then AUB E£I (finite additivity)

By a space (X, 1), we always mean a topological space (X, t). If AcX, cl(A) and int(A) will, respectively,
denote the closure and interior of A in (X, t). Let (X,t.I) be an ideal topological space and AcX . A'(L, 1) = {x
€ X/ Un Aé | for every U € t(x)}, where t(x) = {U € t: x € U}, is called the local function of A with respect
to | [7] . For every topological space (X, t,1) there exists a topology t finer than t defined as © = {UCSX :
cl"(X-U)= X-U}. A Kuratowski closure operator cl (.) for topology t (I, 7),cl (A) = A UA”. Clearly, if | = {@},
then cl'(A) = cl(A) for every subset A of X. In this paper, we define I continuous mappings, lyg -
irresoluteness in ideal spaces and discuss their properties and characterizations.

Il.  Preliminaries
Definition 2.1:[8]A function f: (X,7 ) = (Y, o) is g -continuous if (V) is g — closed in (X, 1) for every closed
set V of (Y, o).
Definition 2.2: A function f: (X,7,1) = (Y, o) is I-rg -continuous if (V) is I-rg — open in (X, 1, I) for every
opensetVin (Y, o).
Definition 2.3: A function f: (X,z, 1) = (Y,Q,J)) is said to be weakly I — continuous if for each xe X and each
open set V in Y containing f(x), there exists an open set U containing x such that f(U) ccl’(V).
Definition 2.4[10]:A functionf: (X,7) - (Y, o) is said to be Iy continuous if for every U €a, F'(U) is lgq-
open in (X,z, I).
Definition 2.5: A functionf: (X,7, 1) — (Y, o) is * -continuous if f*(A) is * — closed in X forevery closed set A
inYy.
Lemma 2.6[9]: Let (X,t, 1) be an ideal topological space and Ac X. If Ac A", thenA™=cl(A") = cl(A) = cI"(A).
Lemma 2.7: If U is open and A is lryg- open, then U N A is Iryg- Open.

I11.  Regular Weakly Generalized Continuous Mappings In Ideal Topological Spaces
Definition 3.1: A function f: (X,z, 1) = (Y, o) is said to be Ig-continuous if (V) is ly,-Closed in (X,z, 1) for
every closed set V in (Y, o).

Theorem 3.2:A function f: (X,z, I) = (Y, ) is Ig-continuous if and only if V) is Iwg-open in (X,, 1) for
every open set Vin (Y, g) .

Proof: Let V be an open set in (Y, o) and f: (X,z, 1) = (Y, o) be l,ug-continuous. Then Vs closed in (Y, ¢) and
F1(VO) is I closed in (X7, I). But £1(V°) = (F(V))° and so (V) is lg-0pen in (X,z, 1).

Conversely, suppose that f*(V) is Iwg-open in (X,z, 1) for each open set V in (Y, o). Let F be a closed set in (Y,
o) . Then F®is open in (Y,o) and by hypothesis f*(F°) is lng- 0pen in (X,z, 1). Since f'(F%) = (f'(F))°, we have
f1(F%) is Iwg-closed in (X,z, I) and so f is Ing-continuous.

Theorem 3.3: Every *- continuous function is I4-continuous.

Proof: Let V be a closed set in (Y, &). Then f(V) is *-closed in (X,, I) because f is * - continuous in X. Since
every * - closed set is I, — Closed, (V) is Irwg — Closed in (X,z, I). Therefore f is I,4-continuous.

The converse of the above theorem need not be true as seen from the following example.
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Example 3.4: X ={1,2,3},t={ 0, X, {1},{2,3}},1={0,{3}}and 6 = {0, X, {1,3}}.

The identity map f: (X,z, I) = (Y, 0) is lyg-continuous but not *- continuous.

Theorem 3.5: Every continuous function is I,¢-continuous.

Proof: Let f be a continuous function and V be a closed set in (Y, ¢) .Then f'(V) is closed in (X,z, 1).Since
every closed set is * -closed and hence I — closed, 1 (V) is lwg — closed in (X,z, I).Therefore,f is lnyg-
continuous.

The converse of the above theorem need not be true as seen from the following example.

Example 3.6: Let X ={1,2,3} ,7={ 0, X, {1}.{2,3}}.1={ 0, {3}}and a = { @, X, {1}}.

Define f: (X,7, 1) = (Y, o) as f(1) = 2, f(2) = 1, f(3) = 3. Then f is I ,g-continuous but not continuous.

Remark 3.7: The above relationships are shown in the following diagram:

Continuity = *- Continuity =I,4-continuity

Definition 3.8:[10] An ideal topological space (X,z, 1) is said to be T-dense if every subset of X is *-dense in
itself.

Theorem 3.9: Let (X,t, 1) be T-dense. Then for a function f: (X,z, I) - (Y, o) the following statements are
equivalent;

(1) fis lwg-continuous.

(2) For each x € X and each open set V in Y with f(x) € V, there exists an I, -open set U containing x

such that f(U) c V.

(3) For each x € X and each open set V in Y with f(x) € V, f*(V) is an Irwg -0pen neighborhood of x.
Proof: (1) = (2) Let x € X and let V be an open set in Y such that f(x) € V. Since f is I,,g-continuous, (V) is
an l,ug -open in X. By taking U = £1(V), we have x € U and f(U) c V.

(2) = (3) Let V be an open set in Y and let f(x) € V.Then by (2), there exists an 4 - open set U containing x
such that f(U) < V. So x € U < f*(V).Hence f*(V) is an I, -open neighborhood of x.

(3) = (1) Let V be an open set in Y and let f(x) € V. Then by (3) (V) is an I, -open neighborhood of x. Thus
for each x € f'(V), there exists an l,,, -open set U, containing x such that x eU,c (V) . Hence f'(V) =

UU y andso (V) isan Iy, -openin X.

xef (V)

Theorem 3.10: Let f: (X,7, I) = (Y, 0, J) be a function and {U, : « €V } be an open cover of a T-dense space

X. If the restriction f | U, is |yg-continuous for each a €V, fis I4-continuous.

Proof: Suppose V is an arbitrary open set in (Y, , J). Then for each a €V,we have (f | U,)™ (V) = (V) N U,.

Because f| U, is Iyg-continuous, therefore V)N U, is Irwg - open set in X for each a €V.Since for each o €V,

U, is open in x, by [9 Theorem 5] fX(V) N U, is lwg -open set in X. Now since X is T-dense, |_) f\vynu, =
aeV

(V) is |- Open in X. This implies f is 1,4-continuous.

Theorem 3.11: If (X7, I) is T-dense space and f: (X,z, 1) = (Y, o) is Iyg-continuous, then graph function

g: X = X x Y, defined by g(x) = (x ,f(x)) for each x € X, is l,yg-continuous.

Proof: Letx € X and W be any open set in X x Y containing g(x) = (x ,f(x)). Then there exists a basic open set

U x V such that g(x) € U x V cW. Since f is l,yg-continuous, there exists an I~ open set U; in X containing x

such that f(U,;) € V. By Lemma 2.7 U; N U is I,,- open in X and we have x e Uy N Uc Uand g(U; N U) c U

x V c W. Since X is T-dense, therefore Theorem 3.9, g is l,,,g-continuous.

Definition 3.12: For a function f: (X,z, I) = (Y, a), the subset { (x,f(x)) : x € X} € X xY is called the graph

of f and is denoted by G(f).

Theorem 3.13: Let f: (X,7, I) = (Y, o)be a function and g: X - X x Y be the graph function of f. If g is I,,¢-

continuous, then f is I,,g-continuous.

Proof: Suppose that g is Ig-continuous. Let x € X and V be any open set of Y containing f(x). Then X X V is

open in X X Y and lg-continuity of g, then exists U € I, open of X containing x such that g(U) c X xV.

Therefore we obtain f(U) c V. Hence f is I,4-continuous.

Remark 3.14: The composition of two I-continuous maps need not be Ig-continuous as seen from the

following example.

Example 3.15: Let X =Y =2={1,23,4} ,t={ 0, X, {1},{1.23}}anda ={ D, Y, {3}}

Q=1{0,Z2,{24}},1={0,{1}.{2}.{1,2}},3={ 0, {3}}. f: (X,7, 1) > (Y, ¢,J) and

g: (Y, 0,J) — (Z, Q) be identity maps. Then the maps f and g are I,g-continuous but g o £ is not I,,g-continuous.
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IV.  Regular Weakly Generalized Irresoluteness In Ideal Topological Spaces
Definition 4.1 : A function f: (X, 7, I) = (Y, o, J) is said to be l,g-irresolute if (V) is lwg-closed in (X, 7, 1)
for every l,g-closed set Vin (Y, g, J).

Theorem4.2: Every lng-irresolute function is I..g-continuous.

Proof: Suppose f: (X, 7, I) = (Y, 0,J) is lwg-irresolute. Let V be a closed in Y which is I.yg-closed then (V)
is lrwg-closed in X. Hence f is Inyg-continuous.

Converse of the theorem is not true as seen from the following example.

Example 4.3: Let X = Y= {ab,c}, t = {0, X, {a}, {b}.{ab}} | ={ 8,{c}}, o= {0.{ab}}J = {0,{b}}. The
identity function is I,g-continuous but not I4-irresolute. Since the I,,4-closed sets in Y are the power set of Y
and I,,-closed sets of X are {@, X,{c}{a,b}.{a,b}{b,c}}.

Theorem 4.4: A function f: (X, 7, I) = (Y, g, J) is lugirresolute if and only if the inverse mage of every Iy
openin (Y, ag,J)is lug-openin (X, z, ).

Theorem 4.5: If function f: (X, 7, I) = (Y, 0, J) is |- irresolute and g: (Y, o, J) — (Z, n) is *-continuous then
geof: (X, 7, 1) = (Z, 1) is lwg-continuous.

Proof: Let V be any closed set of (Z, 7). Then g™(V) is * - closed in (Y, o, J) .Therefore f*(g™(V) = (g o £)1(V)
is Iwg- closed in (X, 7, 1), since every *- closed set is g~ closed.

Hence g o fis I,q-continuous.
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