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ABSTRACT: In this paper, some relationships of a-1-open sets, pre-l-open sets, semi-l-open
sets, strongly B-1-open sets and b-1-open sets in ideal topological spaces are
discussed.  Furthermore, decompositions of ideal topological sets are
established.
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1. Introduction

An ideal I on a topological space (X, t) is a nonempty collection of subsets of X which satisfies

1. AelandB<cA=>Beland

2. A€landBel=>AUBEI[8]

Given a topological space (X, T ) with an ideal [ on X and if g (X) is the set of all subsets of X, a set operator
()*:  (X) — @ (X), called a local function of A with respect to T and I, is defined as follows: for A € X,
A*(I,1)={x € X|UN A ¢1), called the x-topology, finer than 7 is defined by cl*(A)=A U A* (I, 1) [7]. When
there is no chance for confusion, we will simply write A* for A* (1, 1) and t* for t(l, 7). int*(A) will denote
the interior of A in (X, t*) and (X, T, I) is called an ideal topological space or an ideal space. A subset A of an
ideal topological space (X, 1, I) is called *-closed if A* € A. In this paper, we introduce new classes of sets by

using A-I-closed sets in ideal topological spaces and study their basic properties; and their connections with other types

ofideal topological sets. Moreover, some new decompositions of ideal topological sets are obtained.

2. Preliminaries

Definition 2.1 A subset A of a space (X, 1) is called

1. a-open [12] if A C int(cl(int(A)));
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2. preopen [11] if A < int(cl(A));

3. semi-open [9] if A € cl(int(A));
4. B-open [1] if A < cl(int(cl(A)));
5. b-open [2] if A < int(cl(A)) u cl(int(A)).
The family of all a-open (resp. preopen, semi-open, p-open, b-open) sets of X is denoted by aO(X) (resp.
PO(X), SO(X), B O(X), BO(X)).
Definition 2.2 A subset A of a space (X, 1) is called
1. a A-setif A= A* where A» =N {G: A € G,G € t}[10].
2. a Ag-setif A= Aq(A) where A.(A)= N{G: A € G, G € aO(X)}[5].

3. a As-setif A= As(A) where As(A) = N{G: A € G, G € SO(X)}[4].

s

a Ap-setif A= Ap (A) where Ap(A)=N{G: A € G,G € PO(X)}[4].

&

a Apg-setif A= Ag(A) where Ag(A)= N{G: A € G, G € BO(X)}[13].
6. a Ap-setif A= Ap(A) where Ap(A) = N{G: A € G, G € BO(X)}[6].

Definition 2.3 A subset A of a topological space (X, 1) is called A-closed [3] if A=L N F, where L isa A -set
and F is closed.

3. Characterizations of generalized I-closed sets

Definition 3.1 A subset A of an ideal topological space (X, t, 1) is called

1. A-l-ag*-closed if A=L N F, where L isa Aq-set and F is *-closed.
2. A-l-sg*-closed if A=L N F, where L isa As-setand F is *-closed.
3. A-l-pg*-closed if A=L N F,where Lisa Ap-setand F is *-closed.
4. A-1-pg*-closed if A=L N F, where L isa Ag-setand F is *-closed.

5. A-l-bg*-closed if A=L N F,where Lisa Ap-setand F is *-closed.

Definition 3.2 A subset A of an ideal topological space (X, t, I) is called

1. an l-alc-setif A=L N Fwhere Lis a-openand F is *-closed.

2. an I-slc-set if A=L N F where L is semi-open and F is *-closed.
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Definition 3.3 A subset A of an ideal topological space (X, t, I) is called
1. Tig=-closed if A* € U whenever A € U and U is a-open.
2. Isg=-closed if A* € U whenever A € U and U is semi-open.

Lemma 3.4 Every A, -set (resp. As -Set, Ap -Set, Ap -Set, Ap -set) is A -1- o g*- closed (resp. A-I-sg*-closed,

A-1-pg*-closed, A-1-Bg*-closed, A-1-bg*-closed)but not conversely.

Example 3.5 Let X ={a, b, ¢}, T ={6, X, {c}, {a c}, {b, c}}and | ={6}. Then {a}is A-l-ag*-closed but

not a A,-set.

Example 3.6 In Example 3.5, {a} is A-l-sg*-closed but not a As-set.
Example 3.7 In Example 3.5, {a} is A -I-pg*-closed but not a Ap-set.

Example 3.8 In Example 3.5, {a} is A-1- pg*-closed but not a Agp-set.
Example 3.9 In Example 3.5, {a} is A-l-bg*-closed but nota Ay -set.
Lemma 3.10 1. Asubset A € (X, 1, I) is lag*-closed if and only if cI*(A) € Aa (A).

2. Asubset A € (X, 1, I) is | sg* -closed if and only if cI*(A) € As (A).

Lemma 3.11 For a subset A of an ideal topological space (X, t, 1), the following conditions are equivalent.

1. Ais\-I- a g*-closed.
2. A=LNcl*(A) where L isa Aa -Set.
3. A=Aa (A) N cl*(A).
Theorem 3.12 For a subset A of an ideal topological space (X, t, I), the followingconditions are equivalent.
1. (i) Ais *-closed.
(i1) A'is lag*-closed and an I-alc-set.

(iii) A'is lag*-closed and A -1-ag*-closed.

2. (i) Ais *-closed.
(11) AisIsg*-closed and an I-slc-set.

(iii) Ais Isg*-closed and A -1-sg*-closed.
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Remark 3.13 The following examples show that the concepts of

1. Tug*-closed sets and I-alc-sets are independent of each other.
2. lug*-closed sets and A-1- o g*-closed sets are independent of each other.
3. lsg*-closed sets and I-slc-sets are independent of each other.
4. lsg*-closed sets and A -1-sg*-closed sets are independent of each other.
Example 3.14 Let X ={a,b,c,d},t={ 60, X, {a}, {b,c}, {a, b,c}}and 1 ={ 6 }. Then
1. {b, d} is Iog* -closed but not an IT-alc-set.
2. {a} isan I-a lc-set but not Iag*-closed.
Example 3.15 1. In Example 3.14, {b, d} is l.,g*-closed but not A-l-ag*- closed.
2. In Example 3.14, {a} is A-1- ag*-closed but not l.g*-closed.
Example 3.16 1. In Example 3.14, {b, d} is Ig*-closed but not an I-slc-set.
2. In Example 3.14, {a} is an I-slc-set but not Ig*-closed.
Example 3.17 1. In Example 3.14, {b, d} is k*-closed but not A-I-sg*-closed.

2. In Example 3.14, {a} is A-1-sg*-closed but not ly*-closed.
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