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Introduction

In 1991 Chattopadhyay and Bandyopadhyay [ 1 ] introduced § set . A subset A of a topological space X is
called § closed if int (¢l (A)) ccl (int(A)).

G.L.Garg , D.Sivaraj introduced SC - compact space in 1984 .Levine introduced the notion of semi open
sets in topological spaces .

The main focus of this paper is to introduce the properties of some special types of compact spaces .
1. Preliminaries
Throughout this paper X and Y always represent nonempty topological spaces ( X , tr) and (Y, o) ..The
interior and the closure of a subset A of a topological space ( X , 1) are denoted by int (A ) and cl ( A)
respectively.Now we shall require the following known definitions are prerequisites
Definition 1.1 - A subset of A a topological space ( X, t) is called

(1) aregular open set if A = int [cl(A)]

(2) aregular closed set if A =cl [int(A)]
Definition 1.2 - A subset A of a topological space ( X, 1) is called

(1) asemi - open set if A < cl [int(A)]

(2) asemi - closed set if int [cl(A)] c A.
Definition 1.3 - A topological space ( X, ) is called compact , if every open covering A of X contains a finite

sub collection that also covers X .
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Definition 1.4 :
Letf:(X,t)—> (Y, o)beafunction. Then fis said to be § - continuous if for each x € X and each open
neighbourhood of f ( x ) there is an open neighbourhood U of x such that f (o) ca 'V .
2. Nearly Compact
In this section we introduce the properties of nearly compact spaces .
Definition 2.1 - ( X, 1) is said to be nearly compact if ( X, ts) is compact , where ts = { all regular open sets
}.
Definition 2.2 - Letf: (X, 1) > (Y, o) be afunction . Then f is said to be § - continuous if f: (X, ts) — (
Y, os ) is continuous .
If fis
1) d - continuous
i)  f'isg- continuous
iii)  fis bijective
then f is called a § - homeomorphism .
Note 2.1 :
1. f 1 isg- continuous « fisa § - open map .
2. fis § - open if image of every regular open set is regular open .
Theorem 2.2 : Let X be a nearly compact and Y be a Almost Hausdorff . Let f : X — Y be a § - continuous
bijection . Then fis a § - homeomorphism .
Proof : Let A — X be regularly closed .
= f(A)isregularly closed , because f is § - continuous .
= f(A)isregularly closed in the almost Hausdorff space .
= f(A)isregularly closed .
Thus , f amps regularly closed sets .
— T maps regularly open sets into regularly open sets .
— fisag§-openmap.
— fis a§ - homeomorphism .
Theorem 2.3 :Suppose that ( X, 1 ) is nearly compact . Let A be a regularly closed subset of X . Then A is
nearly compact .
Proof : Let & Dbe any regularly open over of A .
Put=CuU({X—A4) .
Then D is aregularly open cover of X ..

But X is nearly compact .
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Hence there exists a finite sub cover D" of D of X.

This implies that D" - ( X — A) is a finite sub cover of ¢ .

Hence A is nearly compact .
Theorem 2.4 :A nearly compact subset of an almost Hausdorff space is regularly closed .
Proof :Suppose that X is an almost Hausdorff space .

Let A be a nearly compact subset of X .

Takex e X—A.

Then there exist disjoint open sets Uy and Vx containing x and A respectively .

We have X € Uyc X—Uyc X-A.

Therefore , X — A is regularly open .

Thus , A is regularly closed .
Theorem 2.5 : Suppose that ( X , ¢ ) is nearly compact . Letf: (X ,t) > (Y, o) beag - continuous

surjection . Then (Y, &) is nearly compact .

Proof : Let be a regularly open cover of Y .
C=4G,, a € /\

cover of X.
But X is nearly compact .
Hence D has a finite sub cover D'={f~(G, ): i=1,2,..,n} for X.
=>X=u{f(6y): =12}

=Y = flf Ga,) U HCay)V U F{Cay )}

=ffF Y Ga)u... ... ... uffGg,)
=G @) (e e (Gylayn)
—{Ga, ( o (G, } is afinite regularly open sub cover of ¢ for Y

— Y is nearly compact .

Corollary 2.1 : Nearly compactness is a topological property .
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Theorem 2.6 : Let X and Y be nonempty topological spaces . The product space X x Y is nearly compact <X
and Y are nearly compact .
Proof :
Step 1 : Suppose that X x Y is nearly compact .

The projectionp;: (X xY)— Xandp2: (X xY)— Y are§ - continuous .

Hence X’=p1 (X x Y )and Y *=p, ( X x Y ) are nearly compact .
Step 2 : Suppose that X and Y are nearly compact .

Let & be a cover consisting of basic regularly open sets of the form U x V', where U is a regularly open set
in X and V is a regularly open setin'Y .

Letx e X.

Then for each y €Y , there exists a set Uyx Vy in € containing (x,y) .

The collection { Vy:y €Y }is aregularly open cover of Y .

But Y is nearly compact .

Consequently , this collection has a finite sub cover {Vy,, , ...V} } .

Letu, =Up, ... ... ... AUy, .

Then{x}xY=U,xY

=U,dVy, U U}

=(U, (Vy )u (U (Vy,)u -0 (U (V) e (Uy, (VU 0Ty, (V)

Hence for each x € X, thereisaset{ X} x Y cU,x (v and such that U,x (¥ is contained in the union of a
finite member of setsin & .

But this collection { U, : x ¢ X } covers X.

Since X is nearly compact , y this collection had a finite sub cover {U,, ,.......Uy,_} then

XXY:(DUXE)X}’ .

i=1
= T
(U Uy, X 1!)
=1
Since for each i with 1 <i <m, Uz, xY s contained in the union of a finite number of sets in ¢ . It
follows that X x Y is equal to union of a finite number of sets in .
Hence X x Y is nearly compact .

3.S5C - Compact Spaces
In this section we discuss the SC compactness of subsets .

Definition 3.1 [ 3] -A topological space ( X, t) is said to be SC - Compact if for each closed subset A of X

and - semi open over u of A 3 a finite subfamily of elements of u, say Vi1, V2, ..., V,such that
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A"

Uc.t v

i=1
Theorem 3.1 : Every SC - Compact subset of a Hausdorff space is closed .
Proof : Suppose that A is an SC - Compact subset of a Hausdorff space X .

Since X is Hausdorff , A is Hausdorff .

Thus , A is Hausdorff SC - Compact subset of X .

Foreach a e A and x e X — A there exists disjoint open neighborhoods U, of aand v, of x respectively .

The collection{U, :a € A} isan open cover of A .

But A is SC - Compact .

Consequently there exists a finite sub over {Ug, , ... ... yUg ,} for A

PutU= {Ug, U- ..U Ug }

Then A = U and U is open .

Take the corresponding sets Va, » - - Vap, andputV=Va, ~ ... ... ... ~Vay .

Then V is an open subsetand x e V .

Also Ug, (Va, =¢fori=1,2,...,n.

Accordingly , UV =4¢.

=XeUcX-VcX-A.
— X —Aisan open set .
— Asaclosed setin X.

4.Anti Compact spaces

In this section we prove some results for anti compact spaces .
Definition 4.1:( X, ¢ ) is said to be anti compact if every compact subset K of X is finite .Theorem 4.1 :Let f :
X —Y be a homeomorphism . If X is anti compact then Y is anti compact . Consequently , anti compactness is
a topological property .
Proof : Suppose that X is anti compact .

Let K be any compact subset of Y .

— f }(K) is compact in X because f ! is continuous .
— f }(K) is a finite set , because f is anti compact .
— f(f *(K))is afinite set .
= KisafinitesetinY .
= Y is anti compact .

Theorem 4.2 : Every closed subset F of an anti compact space X is anti compact .

Proof : Suppose that X is anti compact .
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Let F be a closed subspace of X .
Let K be a compact subset of F .
— K is a compact subset of F .
= Kiis finite .
— F is anti compact .

Definition 4.3 : X is relatively anti compact if for every compact set K in X its closure X is finite Theorem 4.3
: If X'is anti compact and Hausdorff , X is relatively anti compact .
Proof : Suppose that X be anti compact and Hausdorff .

Let K is compact subset of X .

But X is Hausdorff .

— Kis closed
K=K (1)
Also K is a finite set , because X is anti compact (2)
—K is finite [by(1)&(2)]
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