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1. Introduction

Compactness is an important and basic concept in general topology as well as other
sophisticated mathematical disciplines.Several researchers[1,3,4,5,12] have investigated the essential p
roperties of compact spaces in order to expand and study the concept of compact spaces . The ideas of
[arps - closed and arps - open sets were first displayed by Dunya .M.H [6,7]. Article aims to present
the notion of arps - compact spaces and submit some of it is characteristics.

2. Preliminaries

This section proffers some definitions and outcomes that necessity in this research and in following
(T. S) refers to a topological space throughout this article

Definition (2.1) :- Let K be a subset in T.S (X, £) known as:
1. Semi - pre closed [2] if int(cl(int(K)) € K
2. o closed [9] ifcl (int(cl(K))) cK.
3. r-open [8]if K= (int (cl(K)) .

Definition (2-2), [2],[9]: In T.S (X, ¢)
1. spc(K)=N{Q:KcQ:VvQissemi_preclosedin (X,#)}
2. acl(K)=N{Q:KITQ:VQisa-closedin (X,l)}

Definition (2-3): In T.S (X, ¢) if Kc X, then K is termed as
1l.rg-closed [10]ifcl (K) € R,s.t K< R 3 Risr- open put within X.
2. rps - closed [11] if spcl(K) € R, s.t K< R 3 Ris rg- open put within X.
3. arps - closed [6] if acl(K)S R, s.t K< R 3 Ris rps - open put within X.
The complement of above sets is knowns as open .

Remark (2-4),[6]: Each open set is arps - open.
Definition (2- 5), [6],[7]: A function J: (X,€) = (Y, w) is:

1- arps - continu. if J71(K) is arps - open set put within X for vV open K in Y.
2- Strongly arps - continu. if ]71(K) is open set put within X for V arps- open Kin Y.
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3- arps -irresolute if ]71(K) is arps - open set put within X for V arps - open K in Y.

3. Some Outcomes of arps — Compact Space

Following, we will begin define arps - open the envelope

Definition ( 3.1) : A collection {W, : h € A}of arps - open sets in T.S (X, #) is known as arps -
open the envelope for KEX , if K< {W, : h € A} satisfy.

Now , we use this this cover to present of arps - compact space

Definition (3.2) : A space (X, #) is termed as arps - compact space if each arps - open the envelope
of X has finite sub cover .

Remark (3.3):

It is elucidative that each arps - compact space is compact , since if a space X is arps - compact
and {W,, : h € A } be an open the envelope for X . By Remark(2.4), V open set is arps - open , implies
that{W, : h € A} be arps -open the envelope for X . from the postulate X is arps - compact space
.So we conclude {W,, : h € A} has finite sub cover. Hence , X is compact space . But, the opposite of
the prior this Remark is incorrect. Example (3-4) elucidates it.

Example (3.4):

Assume a set M be an infinite positive integer set and £ is indiscrete topology on M, hence
elucidative that M is compact space but is not arps - compact ,since {{n} : n € M} is arps - open the
envelope of M with a no finite sub cover.

Definition (3.5): Let (X,#) bea T.S and K = X, then K is termed as arps - compact relative to X , if
V{W,, : h € A} of arps -open subsets for X, s.t KcU{ W, : h € A}, 3 finite subset A, of A s.t K
cU{W,:he}

Definition (3.6) :
A sub set K of a space (X, #) is termed as arps - compact if T is arps - compact as a subspace of X.

Theorem (3.7): Each arps - closed subset of arps - compact space (X, £) is arps - compact relative
to X.

Proof:

Assume K € X is arps - closed and {W,, : h € A} be arps - open the envelope of K this leads to
KS Upea Wy, Yh € A, also since K€ is arps - open , implies X S U{ W, : h € Ay } U K, so we
deduced U { W, : h € Ay } UK is arps - open the envelope of X. From the presumption a space X is
arps - compact ,then3 h; , h,, hs, -+ , he such that X=(Uj-, Whj) U K€ is a finite sub cover of
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X .ButKc (u;;lwhj) U K¢, where KN K¢ = @ Implies that KS u;;lwhj , therefore {W,, , Wy, ,
------ : Whj} is a finite sub cover of K , hence K is arps - compact.

Theorem(3.8):Each Finite subset K in T.S (X, £) is arps - compact.

Proof:
Assume K= { k; , ky , ==+ , ks }be a finite subset of (X,#) and {W, : h € A} be arps - open the
envelope of K, thus K € Upep Wy , this implies k; € Wy, k, € Wy, e , ks € Wy, Hence,

K< U9%.; W}, which is finite sub cover of K , It is a result that K is arps - compact.
J=1 j

Theorem(3.9): In T.S (X, ) the intersection of arps - compact subset with arps - closed subset is
arps - compact.

Proof:

If postulate that K and P are subsets in T.S (X, £), where K is arps - compact and P is arps - closed
put within X, let {W, : h € A} be arps - open the envelope of KN P, this leads to KN P S Upe p W,
, since P€ is arps - open put within X, so we conclude that K € Upe o Wy, U P€, thus {{W,}, P} is
arps - open the envelope of K, by assumption K is arps - compact , this implies K has finite sub
cover for K, this lead K € W, UE W, U - UeW, UP®.So KNP S Wy, UWy, U - U
€ Wy, . Hence KN P is arps - compact.

Theorem(3.10): If K and P are arps - compact put within X then the union of KU P is also arps -
compact in (X, £).

Proof:

If assuming {W, : h € A} is arps - open the envelope of KU P, this implies KU P € Upecpo Wy, So,
KS Upea Wy, P S Upea Wy, . From postulate K and P are arps - compact , hence 3 finite sub cover
say KE W, UEW,, U - UEW, , PS Wy, UEW, U U € Wy, , this implies
KU P € USIPW,, . Hence, KU P is arps - compact.

Theorem(3.11):Let a space (X, ) be arps - compact  and if a function J: (X,#) - (Y, u) is onto and

(1) arps - continu.  thenY is also compact .
(2) arps - irresolute then Y is arps - compact .
(3) strongly arps - continu.  then Y is arps - compact.

Proof

(1): Consider open the envelope {W,; : h € A} for Y. From the assumption a function ] is arps -
continu.  this leads to {]J~1((Wy)) : h € A} is arps - open the envelope of X , from presumption X is
arps - compact so X has finite sub cover .This means 3 h; , hy, =+ -+ e, st X=U{ ]_1(Wha) co=1,
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2, ser e ,k},but | is onto this implies Y =](X)= u{ ](]_1((Wha)) 10=1,2, 0 .k} hence Y =u{W,_
c0=1,2, 0 ,k} , therefore Y is compact.

(2): Consider arps - open the envelope {W;, : h € A} for Y. Since ] is arps - irresolute ,we conclude
{J7Y(W,) : h € A} is arps - open the envelope of X , from presumption X is arps - compact  so X
has finite sub cover This means 3 h, , hy, ++- - , hy , st X= u{]-l(whd) co=1,2, e k},but ] is
onto this implies Y =J(X)= U{](]_l((Wha)) c0=1,2, Kk} hence Y =Uu{W, :0=1,2, - K}
, therefore Y is arps - compact.

Likewise, point (3) proves.

Corollary (3.12): Let a space (X,#) be arps - compact  and if a function J: (X,#) = (Y, u) is onto
and

(1) arps - irresolute  then Y is compact.
(2) strongly arps - continu. , then Y is compact.

Proof:
It is intelligibly that by Th.(3.11) point(2) and (3) and Remark(3.3) .

Theorem(3.13): If a function J: (X,#€) - (Y, u) isarps - irresolute and a subset K is arps - compact
relative to X , then J(K) is arps - compact relative to Y.

Proof:

Consider {W,, : h € A} be a collection of arps - open subset for Y , s.t J(K)S u{W, :heA},
hence K€ U{J 1 (Wy): h€ A} .So, V h € A . From presumption K is arps - compact relative to X.
Then 3 finite subset A, of A s.t K€ U{J"1(Wy,) : h € Ay} this leads to J(K) € U {(W,): h € Ay} . So
we infer that J(K) is arps - compact relative to Y.

4. Conclusions

This research led to the identification of novel type of compact space termed as arps - compact also
we presentation of several findings to discussed characteristics of these spaces-
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