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Introduction

Let X be a non empty set. Let T1 and T2 be two Definition [2], [3]
topolgies on X then the triple (X,T1,T2) is called a Let (X ,T) be atoplogical - space we say that X is
bitopological space, this concept was first introduced by C- compact if : for each closed set A C x

Kelly [1]
In this work, introduce new concepts namely H-C- Semi
compact and H* -C semi compact in bitopological space.

And each open cover
F={WZ | & € Q}of A, there exists

2-1 Remarks W a > U W o n
i) If T1 is a topology on X and T2 is also a topology on ( that is, there exist a finite sub family whose closures

Xthen T1 U T2 is not necessarily a topology on X covers A)

3-H-C-Semi- compact- space

In this section, we introduce the concept of H-C- Semi-
T1 U T2 compact space several properties of this concept are
Definition : [2] proved

Let (X, T1, T2) be a bitopological- space let A Sx, Elg;‘_thyt\{grl]ntroduce the following  definition
we say that A is N-open if and only if is open in the it

. . (-
_ U . Let (X, T1, T2) be a bitopological-space let A =X,
space (X , T3) where T3 = (T1 ' T2) is the supremum we say that A is H- semi open in X iff it is semi - open in

i) (T1 U T2 ) means the topology on X generated by

topology on X containing T1 and T2 . A & X is called U

S- open if and only if it is T1—open or T2 - open the space (X, (T1~ T2))

2-3 Remarks and Example [2] Remarks and examples _ _ _
i ) The complement of N- open (S- open ) is called N - i) The complement of H-semi- open is called H- semi-
closed (S- closed) closed. _ _ _
ii ) Each S-open in (X, T1 ,T2) is N- open but the ii) Every N-_ open is H- semi- open but the converse is
converse is not necessarily true not necessarily true.

i) X={a b, c} iii) Let X={a ,b,c}

T1={@, X , {a}} T1={@, X, {a} }

T2={@, X, {b}} TZ:EJ @, X}

@ Ut2)=(2,x, (&}, {0}, {ab13. U T2) ={o x fap=T1 |

{a,b} is N- open but not S - open {a}is N—open, Hence it will be H-semi — open

{a} is S- open , hence it's also N- open {a}c={b, c} is H- semi — closed

{a,b}c ={c} N-closed Consider A={a,c},Ais

{a}c ={b, c} S-closed H-semi — open but A is not N-open

Definition [2], [3] Definition

A bitopological - space (X, T1, T2) is called N —compact Let (X,T1, T2) be abitopological — space

(S- compact) if every N- open cover (S- open cover) of X C
L LetA = X
has a finite subcover. )
F={W&| & € Q }iscalled
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2-A S v wa

Definition

i ) A bitopological space ( X, T1, T2) is called H-semi
compact iff every

H-semi open cover of X has a finite sub cover

i) let AS X, We say that A is H- semi compact iff
every

H-semi open cover of A has a finite sub cover

Definition

Let ( X, T) be a topological-space, X is called C-semi
compact if :

Given a semi—closed subset A X and given a semi —
open cover

F={W& | X € Q}of A
Then there exist

Definition
let (X, T1, T2) be abitopological space we say that X
is H-C-semi compac if given H — semi closed set A & X
and given

F={WQ&| @€ } where Fisan H — semi open
cover of A
then there exit @1, &2, ..., & n such that

AS (H-sclW@1) U(H—scIWaZ) u.u (H
—scl W& n) (where H- scl W& = the smallest H-semi
closed Set containing W & 1)

Proposition

Every H- semi closed sub set of H-semi compact space is
H-semi compact

Proof

Let ( X ,T1,T2) be H-semi compact and let A & X be
H-semi closed subset of X let F={W& | & € Q}

be an H-semi open cover of A.
Now A is H-semi closed, so AC =X-A is H - semi open

Now F* = F U { Ac} is an H-semi open cover of X , but
X is H-semi compactso 3 @1, @2 .. Op
such that

x=wa1UwaU Uwan U ac Hence AS

waiUwar, U Uway, , which means that A
is H- semi compact.

The proof of the following proposition is clear .

3.8 Proposition :

i) Every compact space is C-compact

ii) Every semi compact space is C-semi compact

iii) Every H-semi compact space is H-C- semi compact .
iv) the converse of (iii ) is not necessarily true .

as show by the following example.

Let (N ,T1, T2) be a bitopological space where N= the
set of natural numbers

T1= the indiscrete topology on N T2=F U {N .2 }
where F={Wn |Wn ={1,2,...,n},n € N}
Now ( N, T1, T2) is H- C- semi compact but not H-

semi compact

3.9 Proposition

Let ( X, T1, T2) be H-C-semi compact then ( X , T1)
and (X ,T2) are C- semi compact space.

Proof

Let A c ( X, T1 ) be semi closed and let F={

W | € Q }peaT1 semi open cover of A .Now A is
H-semi closed subset of ( X, T1, T2 ) and F is an H-
semi open cover of A

But ( X, T1, T2 ) is H — C- semi compactso 3 @1
@2 ..., %n such that

AS(H-sclwW@1) U(HfscIW Q) u.u (H-
sclwn). NowH—scIWalng—scIWal

H-sclwa@1 C T1-sclW&n
SOA S (Tl-sclw@1 )U---U
(TL-sclW&n)
So ( X ,T1) is C-semi compact
Similarly we prove that ( X, T2) is C- semi compact .
3-10 Remark
The converse of proposition (3-9) is not necessarily true
as shown in the following

Example
Let ( N, T1,T2) be a bitoplogical space, let T1=P( O+)

Urng

and T2=P(E+) U { N}

where P ( O +) is the power set of O+ = set of all odd
natural numbers and P(E+) is the power set of

E+ = set of all even natural numbers then (N, T1) and (
N, T2) are C- semi compact but (N, T1, T2 ) is not H-
semi compact space

3-11 Definition

Let f: (X, T1,T2) — (Y, T'1,T'2)

Be afunction, we say that if is H- semi continuous if
the inverse image of H- semi open set in Y is H-
semi open in X

3-12 Proposition:

The H- semi continuous image of an H-C-semi
compact space is also H-C- semi compact

Proof :

Let (X, T1, T2) be H- C- semi compact we have to
prove that (Y, T'1, T'2) is also H-C- semi compact

Let A S Y be H- semi closed Now B= f-1(A) is H-
semi closed in X

Let F={WQ| @ € }pe an H- semi open cover
of A

Hence F*={f-1 (W& | @ € Q 1} s an H-semi open
cover of

B=f1(A)
But X is H — C- semi of compact
sod ay,ay ... ,qn 3

Bg (H-sclf-1w&1)

u.u (H-scl f-1W&n)
Hence
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A=f(B) C (H-sclw&1)

u.u (H-sclW&n)

Hance Y is H-C-semi compact

4- H*- C- compact space

In this section we introduce the concept of H*- C-
compact space

Definition

A sub set A of bitopological space ( X, T1, T2 ) is said
to be H*- sime open if it is T1 — semi open or T2 semi
open

The complement of H*- sime open set is called H*- semi
closed

Definition

Let (X, T1, T2) be abitopological space , let A < X.

A sub collection of the family T1 UTZ is called H* -
semi open cover of A if the union of members of this
sub collection contains A.

Definition

A Dbitopological space(X, T1, T2) is said to be H*-
semi compact if every H*- semi open cover of X
has finite sub cover .

4-4 Definition

A bitopological space (X, T1,T2) is said to be H*-C-

semi compact if give H*- semi closed set A < X and
givenF={wa| @€ Q1

Which is H*- semi open cover of A then 1 aq,
a3 ..., %n suchthat

A - (H*-sclw & 1) U---U (H*-scl W& n)
The proof of the following propositions is similar to the
previous one.

Proposition

Every H*- semi closed subset of H*-semi compact
space is H*-semi compact.

Proposition

Every H*- semi compact space is H*- C - semi
compact.

Proposition

Let ( X,T1,T2) be an H*- C- semi compact space, then
(X, T1) and (X, T2) are both C- semi Compact
Example
Let(X,T1,T2) be a bitopological space where X= [0,1]
and

1

T1= {X, Q,{O}}U{[O,H)Iﬂe N} T2=(x. 6. 0113
1

Ugm, 17n€N 3 Then (x,T1) and (X,T2) are C-
semi compact but (X ,T1,T2) is not H*- C- semi
compact

Remark

Let (X, T1,T2) be a bitopological space and let A C X
then

i) H-scl A C H*-scl A
ii) H- Scl A C T1-scl A

iii) H- scl A c T2-scl A

The proof of the following proposition is clear

4-10 proposition

Every H-C-semi compact space is H*-C-semi compact
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