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Abstract
In this paper we introduce a definition ofa new space is called a-4i2 r, a new concept of generalized closed

sers ofthe typ"o, *" studied the relationship b€trv€en this spac€ and th. 
"p"".ro-ro 

*d o-l 
and note that

spacld-Tttz is located between 
d - ?'o 

-6 
c - rt 

.
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Introduction
The concept of g-closed ssts in topological spaces
was introducrd in 1970 by N. Levine [] , a subset,4
of (x,r) to be g- closed s€t cl(B) c U, whenever B q U
and U is open set . After the work ofN. Levine on g-
closed sets, various rnathematicians tumed their
attention to the generalizations ofvarious concepts in
topologr .

Later, in 1994, H.Maki, R.Devi and K.Balachandran

.[2] , generalized the conc€pt of g-closed sets to d -
generalized closed sets By definition a subset of,4 of
(x,r) is said to be o- generalized closed set

i[ cla(B')e U :BeU and U isopen s.t.
By using this concept we study and discuss a new
topological spaces which is called a-4l2 spac€ . A
space(x,?) isd-4/2 space ifevery a- generalized

closed subset of (x,r) it is a-ctoseds€t.

And we haye clariff the relation between @-zil2

spac€ and d-Io space [3] , anda I spac€ [3] .

Objective of the research
By using the conc€pt d -generalized clos€d set we
study and discuss a new topological spaces which is
called a-1l2 sPac€.

Research methods
The search is located in the area of mathematical
analysis and it serves the public topolos/, depending
on the conc€pt of o -generalized closed sels to obtain
new results related to a -Tt/2 space .

Delinitions and concepts
Dclinition 4.1
l,€t x be a topological spac€. A subset B of x is
called:
l- a - open set l4l d B e in( cl(int( A)))

2- q - closcd se, l4l tf cl (int( cl(Erre B

3 - The intersection of all a-closed rer,r containing a
subset a of x is called a - closute of a and denoted

by cla@l -

4 - The a - interior of a subset a of x is the larg€st
d -ope, s€t contained in a, and denoted by into1a1.

We denote the family of a-open s€ts of (x,r)
byo"(x), and donote the family of all a -ctosed of
6,.) by ca6r.

Delinition 4,2
A space (x,r) is said to be :

l- a - rsl3) if, for x,yeX.txy,lhereexists d-op.zset
containing ( r6arory ) or ( y bur not x ) .

2- a -\[3] if, for 4ye x,x* y, there existsUr,U2 are

d - op?n sets such that :

(, eutond ycur\ ot
(yeU2ond x eU 2\.
Results and discussions
Propositiotr 5.1
Every closed subs€t ofa topological space 1x,r; is g
--{losed . (the converse is not true)
Proof
Let A eX be closed s€t, a let A eU, where U is
open set, sinc€,{ is closed set then cl(A) = A , hene
cl(APU , i.e. A is g- closed .

Exsmple 5.1

r;:tX= {a,b,c},t = lx,g,la},{c\,la,cll, so, t" = {0,
x,lb,c\,{a,b\,{b\\,
ta ,t = lal, (/ = {a,6,c} open set ,
Now, since cl(A) ={ a,b\ s U , i.e. A = ldl is g -
closed set , but it is not closed set .

Proposition 5.2
Every g - closed subset of a topological spac€ (x,r) is
og --closed . (the convers€ is not true) .

Pmof
kt ,{ g X be g -closed set, and let ,{ gU, where U is
op€n set since I is g - closed set, then, cl(A) c U ,
and hence int(c(,4)) g int (t, , but Uisopenset
so,int(c(,{))cU.
Since cla(,{) is the smallest o - closed s€t containing

A, so, ctd(A\ =A U cl(int (cl(A))) c A U cKA c U,

i.e. ,.{ is cg -rclosed .

Example 5.2

t*t X = l a,b,c\,r = lx,$,lal,,lc),{a,cl }, so, r" = {0,
x,lb,cl,lo,bl,{bll,
ta ,l = lcl, U=X openset.
Now, since cl(A) = lb,clc U , ud int(cl(A)) = lc];,
cl(int(cl(A))) = lb,clc U i.e .

,4 = {c) is crg -closed set, but it is not g -closed
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se! Since ifwe take U = la , c| , cl(A) =Ib , clq U.
Proposition 5.3
Every closed subset ofa topological space (x,r) is c -
closed . (the converse is not true) .

Proof
I'et A eX be closed set, then c(,4) =,4, hence

in(c(,4)) = int(l), bltr in(l) c I, so

intlcl(A|S c. A , and c(in(c(,4))) s cl@). Ttrcn cl(
int( cl A ))) e A, i.e.,4 is o -closed.
Erample 53
bt X = {a,b,c d},r = lX,$, lal, lcl,la,cl, l a,b dl },

so,r': = l6.{,lb,cdl,la,b, d\,{bd},\c}\,t*t A

= lb,c\.
Now, since, cl(,l) = {D,cd}qU, and int (cl(A)) = {cl,
cl(i lcl(A))) = {c\sA , i.". I = lb,cl is o -closed
set , but it is not closed set .

Theorem 5,1
(x,r) , the following are equivalent : For a space

l - (x,t\ is a-Tl2 .

2 - For each singleton (r) of x , {r} is a - opn set or
a - closed *t .

Theortm 5.2
(x,r) , the following are equivslent : For a spac€

| - (x,t\ is a-Ttlz .

2- Every subset of x is the intersection of all
c - opea sets and all d - crored sets containing it .

Proof
(l)=(2) , if (x,?) is d-rtnt'.tth Bsx ,therefore

by Theorem 5.1 then for each singleton {r) of x,
{r} is a - qp, set ot d - closed get .

- a=n{x\{r};'e B} is the intersection of all
., - orEn , - d - cloted" -''- sets and all " '--- sets containing it.
(2) =r (l), for each ,e X,rhen X\l,l is the intersection

of all c - opan sets and all c - crored sets containing it ,
henc€ x\{r} is either c-opezset or c-clotad sel .

Therefore by Theorem 5.1 , (x.r) 
is 

a -Ttrz

I.emma 5.1
(x,?) , the following are equivalent : For a spac€

I - Every subset of x is a - generalized closed set .

2-o"1x1 : C,(X).
Proof
l)> (2) , L€t isu eooq), Then by hypothesis , U is
a -generalized closed sA) Which implies that
cla(U)cU, so, ctag)=U, &erefore U€Ca(,f)
) oa(xl ecd(xl ......... (l)
L1lt v ecaq) - x\Yeoa(xl, Then by hypothesis
x \ r is d -generalized closed set , and then a/{r(D
- v eod6\ - ca6)e oE6) ..... (2)

From (1) and (2) > o@(x) = cd(X)'
(2) = (l ) , If B is subset of x such that B _c U
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where u € oa(x)
Then uecd(x) > cld(tr=u
Now,BsU - cla@\ccla{U\=U > cla(DrCU
+ B is a -generalized closed set .

Proposition 5.4
The property ofbeinga d -\t2 space is hereditary.

Proof
lf risasubspaceofaa-472 space X ,utdrey c
x , then {r) is d - open sel ot d - closed sea in x 

1by
Theorem 5.1). Therefore {/} is either a-qPt's€t or
a-closed sfjaia / . Hence / is a a-IV: space.
Theorem 5.3
A space x is -T1 space ifand only if{ r } is -closed,
x X.
Proof
lJt x be -Tr space .

[,et p x, to prove {p} is -closed set.

'p)" x\{p} t pin x,
Henc€ there exists an -open set G such that I G, p G
orlc,pc.
If , c, pc , C 1p1" 1p1" is an-open set{p} is -closed
set ,

t,el {p} be an -closed set, p x, to prove x is -Tr
spac€ .

lrt.ryinx,
Hence {r}, {.y} are -closed sets {r)c, {.y}"are-
open sets and y {x}", r {x}", ' {y}", r {r)"
Therefore X is -T1 space.
Theorem 5.4

Eyery d-Tt space is a-tlz space. ( the converse is
not true) .

Proof
Since x is a-4by using theorem 5.3 , then {r} is
-closed , x x . And by using theorem 5.1 ure will get
X is c - 2"y2 space.
Exomple 5.4
Lf,la x = lo,b,cl ,1= \o,x,lall
ts(x) = lo,X,lal,ld,bl,ld,cll ,

tcaq \ = to, x ,lb,cl ,tc\ ,lbll
(X,rl is a -\12 space But rlot a-Irspace.
Theorrm 5.5
Every a-Tn2 space is d-TO sryce . (the converse is
not true) .

Proof
Lat t,yeX;x* y

Sincex is o-4l2 space by using theorem 5.1,
TherefOre {t} is eithq d-opensel or d - closed sea,
r x.(1) If lrl is d-openset,, x.
Srrce t+ y , Tlcrclte xelxl arrd yettl
+ X tt d-To wce ,
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(2) lllxl is a - closed set,Yr e x,
Then X\lxl isq-openset - X is d-To qnce

Therehte re X\{rl aad yeX\lxl
Exemple 5.5
Izt x = {1,2,3\, i(Xr= la,X,ltl,l1,2l\
tcq\=t(x) tA6, = lo, x ,l2,3l, {3ll
(X J) is d - To , Bul is nol a - Tvz ,becqwe ,

l2l is not a - open and is not q - closed set

Conclusions and recommendations

1 - development ofnew concepts in general topolog)r.
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