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Abstract :
In this paper we introduce the concept of A, -space ( which is a strong type of

Alxandroff space) and investigate some of its properties. And also introduce concept
of g- A, -closed sets and investigate some of its consequences.

1-Introduction:

In 1937 (P. Alexandroff)[2 ] introduced Alxandroff space ( a topological space
such that every point has minimal neighborhood). Recently, Pratvlanapa [6 ] has
introduced the concept of generalized closed sets of Alxandroff space. In this paper
we obtain new concept of strong type of Alxandroff space ( A,-space ). We

investigate various properties of this
concept and obtain g-close sets in this space.

2-Preliminaries

Definition 1: An Alxandroff space ( A -space )[5] is a set X together with system

7 of subsets of X satisfying the following:-

i) the union of any countable number of sets from 7 isasetin 7

il) The intersection of a finite number of a sets 7 isalso in 7

iii) X and ® arein 7

the pair ( X, 7) is called A-space, the members of 7 are called A-open set

Definition 2 [1]: A topological space (X,z) is said to be compact if every open
cover of it, has a finite subset

Definition 3 [1]: A topological space (X,r) is said to be T space if for any distinct
points x,y in X then there exists an open set U which contain one of them but not
the other.
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Definition 4 [1]: A topological space (X,z) is said to be T, space if for any two
distant point y in X ,there exists open sets U,V such that xeU and yeV,y¢U and
XxeV.

Definition 5 [3]: A topological space (X,7) is regular if for any x e X and any
closed set F such that x ¢ F there exist open set U,V ez such that xeU,F <V and
UnV=0o.

Definition 6 [5]: A subset M of x is called generalized closed ifcI(M)gU
whenever M cU and U is open.

3- A\, -space
Definition 7: An A -space is aset X together with system 7 of subsets satisfying the

following

i) the union of any number of sets from 7 isasetin 7

il) The intersection of any set from 7 isalsoin 7

iii) X and @ arein 7

aset uc X iscalled A, -openif ez and its complementing is called A, -closed

or members of 7 are called A, -closed sets their complementary sets are called open

proposition 1: in general 7 is a topology but the converse is not as can be easily see
by the following example

Example 1: let X = (_—1% c R ,ne N with the ratio topology (natural topology)

nn
its clear that (X,r) is topological space but not A -space  since the
m(_—llj = {0} which is not open.

nn

Note 1: Every A -spaceis A -space but the converse is not true always.

Definition 8: with every M < X we associate its A -closure (Az—ﬁ)the
intersection of all closed sets containing M .

Proposition 2: M is A,-closed ;M =M if M is A, -closed

Definition 9: A space (X,r) is said to be A, - compact if every A, -open cover of it
has finite subset
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Definition 10: (X,7) is said to be T, A,space if for any distinct points X,y in X
then there exists an A -open set U which contain one of the but not the other.

Definition 11: (X, ) is said to be T.— A, - space if for any two distant point y in X
there exists A, -open sets U and V such that xeU and yeV,y¢U and xgV .

Definition 12: (X,r) is regular if for any x e X and any A, -closed set F such that
x ¢ F there exist A -openset U,V ez suchthat xeU,FcV andU NV =®.
Definition 13: let M be a sub set of (X,z). A point pe M is called A, -interior
point of M of peG < Mwhere G is A -open, the set of A_-interior points of M
denoted by A, -int(M).

Propositions 3: i)
1) The A, -interiors of a set M is the union of all A_-open subset of M

2) A,-int(M)is A, -open
3)if G isan A,-opensubsetof M then G < A,—int(M)c M
i) M is A,-openif M = A —int

Theorem 1: (X,7) is T ,— A,space if x =y inimpels {}};& {f/}

Definition 14 : A subset M of X is called g— A, closed if A,—cl(M)cU
whenever M cU and U is A, -open.

proposition 4: Every A_-closed is g — A, closed the converse is not true as shown
by the following example.

Example 2: Let X =R-Qand r:{x,¢,uGi} where (3, runs over all countable
subset of R—Q then (X,7) isan A,-space

let B be the set of all irrational numbers in (0,o0) then B is not A, -closed but B
is g — A, closed since x istheonly A, -openand A, -closed set contain B.

Theorem 2: Aset M is g — A closed if A,—cl(M)—M contain no non empty A, -
closed set.
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Proof : let M be a g— A,closed and let F be an A, -closed set such that
Fc A,—cl(M)-M and hence F = A,—cl(M)...(1)

since F is A, -closed then " is A, -openand M c F°(since F< ") since
M isa g— A,closed (by Def of g— A closed ) A,—cl(M)c F =

and this show that F < (AZ—Cl(M )) .(2)

then by (1) and (2) we get F gAz—cI(M)m(AZ—Cl(I\/l ))C:gzﬁ and hence
F=¢,

Conversely :- supposed that M cU when every U is A -open in X if
A,-cl(M)zU then A,—cl(M)nJ°=¢

since Mand |J “are both A, -closed then A, —cl(M)nJ® is A,-closed (non
empty) of (A,—cl(M)-M) but (A,—cl(M)-M) has no non-empty on A, -
closed and this contradiction and hence Az—Cl(l\/l)gU and then M s

g - A,closed.

Corollary 1: A g— A closed set M is A, -closed if (A,—cl(M)—M) is

A, -closed.

proof : = if M is A, -closed then M is g— A, closed and by theorem (2 )
A,—cl(M)—M =¢ and hence (A,—cl(M)-M) is A, -closed

conversely,

<suppose that (A,—cl(M)-M) is A, -closed, M is g- A, closed and

(A,—cl(M)-M) is A, -closed sub set of itself by the theorem ()
A,—-cl(M)-M =¢ and hence A,—cl(M)=M andso M is A,-closed.

Theorem 3:if M and N are g - A, closed then M UNis g — A_closed

proof : suppose that M UN cU when Uis A -open then M cUand NcU
since both of M and N are g— A closed then A, —cl(M)cU

A, —cl(N)cU we have A,—cl(M)U A, —cl(N)< U since
A,—cl(M)UA,-cl(N)= A,—cl(MUN) then A,—(cI(MUN))cUand hence
MUN is g- A, closed.
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Theorem 4: suppose that N =M < X,Nis g— A, closed so relation to M and that
M is g — A,closed subsetas xthen Nis g— A, closed relation to x.

Proof : let N —U and suppose that U is A, -open in x then N < M MU
NAMcMAUbut MU is A -open and N is g- A closed and by

hypothesis A,—cl(N)NM =M NU cU

MNA,-c(N)cU =M g(AZ—CI(N ))CUU and since M is g— A, closed in
X and U U(Az—C|(N ))c is A, -open then
A—cl(M)c(A—Cl(N)fuu,

A= (A= (Az-cI(N)JUU.
A, —cl(N)c (A, —cl(M))N(A,—cl(N))cU and hence A, —cl(N)cU .

Corollary 2: let M be a g— A, closed set and suppose that Fisa A, —closed set
then MNF is g— A, closed set.

Proof : since Mis g— A,closed in x and F is A —closed in x then MNF is
A, —closed in M and hence MNF is g— A closed in M

since MNF is g— A,closedin M andMNFcMand M is g- A, closed in X
by theorem (4) then M N F is g — A, closed in X.

Theorem 5: Let (X,z) be a A,—space and M = X if M is g— A closed and
McF gm then Fis g - A, -closed

proof : since Fis g- A,-closed, F —F has no contain non empty g — A, closed
set

since McFcM

F <M since M is A, -closed —~M=M

FcM,McF F'cM® then F-FcM-M and hence F —F cannot has any
A, -closed (since M is g — A closed).

Theorem 6: Let (X,z) bea A,—space if NcM < X and N is g— A, closed in
X then N is g— A, closed in M

Proof : N —U when U is A, -openin M
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we most prove that (N)M cUu

since U is A, -open in M then there is A -open G in X such that U =GM
and NcU=G(IMcG=NcG
since G is A,-openinX and N is g— A closed in X thenN = G and hence

NcMcGNM =U but
(N)M:NﬂMthen (N)Mgu

and hence N is g— A closed inM .
Note 2: Every A,-openand g-— A closedis A, -closed .

Corollary 3: Let NcM where Mis A, -open and g-— A, closed then N is
g - A,closed relativetoM if N is g— A closed inX.

Theorem 7: In - A,—space (X,z) then z=F (where F the set of all A, - closed) if
every subset of X isa g— A, closed set
Proof : suppose that z = F and that M — F where U is A, —open and M subset of

X
then M cU =U since U is A, —closed M cU and hence M is g- A,closed

conversely suppose that every subset of xis g — A closed let U ez

then since M cU
andU is g-closed we have U cU =U =U and hence U € Fthus z c Fsince
every A, —closed is g— A, closed and hence F c

Definition 15 :- Let (X,z) be a A, —space a subset M of Xis called compact if
every A,-—open cover of its has a finite sub cover ( A,—open cover if there

exist A\,—open setsuch that[ M <= JU, 1.
i=1

Theorem 8: Let (X,7) be a A, —space such that X is A,—compact and M is
g — A,closed sub set of X then M is A, —compact .

Proof : Let {'be an A,—open cover of Mthen M cUJ and hence Mcug

since M is g— A,closed and since M is A, —closed since any closed of
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A, —compact is A, —compact then M is A, —compact and hence there is

A, -opensatessay |J,.U,.-.|J, €& suchthat M cM cU, Ul ..U,
so M cU,Ul,.-UU, and hence M is A, —compact.

Definition 16 : (X,7) is called A, —regular space if for any x e X and any closed
set F such that x ¢ F there is U,V e 7 suchthat xeU,F cVand U NV =¢.

Theorem 9: let (X,r) is a and X is regular space then if M is compact set then M is

g - A,closed
Proof : suppose that M —U e 7, since M compact then there is an finite cover

Ver such that McVcVcUand hence McVcU we have M is
g - A,closed.
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