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Abstract

The aim of the poper (s 1o infroduce (1.2)n(fS spuce o Ditopologieal
space and lo dertve d necessory and aufficient condition for e (1,20r 1 repace.
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1. Intraduction

In 1982, Mashhour et al [8] defined pre-open seis an & topolagical epace and
Andrijevic [1] used the pre open sets to intrudues j-open sets in 1987 and showed
that the set of all y-open sets of a topulopical space = a topology i the same |
space Tn 2004, Navalagi [9] investigated y separation axioms. I 2005, ke 1)
introduced 1-078 spaces. The convepl of bitopulogical space was introduced by
Kelly [4) in 1963 Soon after the ntroductinn of bitopolagical spaces mathemalicans
concentrated on the extention of many tapological concepls Lo bitopulogicsl
spaces Weak forms of npen sets wore introdueed 1 bitopoelogical spaces. A New s
class of scis called {1, 2)a-upen sels was defined by Lellis Thivagar et al. f6s] snd
Lellis Thivagar and Athisaya Ponmari [7] mtroduced (1.2} pre-open set Lo defing
separation axioms and continuous functions in a bitepalogical apare. Ruecently, the
notinn of (1.2y-upen sot was introduced by Karpugam and Athisaya Ponmani|Hl
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2. Pelimminarias
Nefmition %0

A rubiset A of 0 sgeace X o callisd pre-opan (A i LCantal{A)

The fnmmiby of all prcopen sela of X s donsoted by FYA N The complomont
of A precopsen et as delined 1 e s a0 lesasg o

DeNnition 2.2

A subsst A is called y-open [1]L il A 1\ S s pre open. for all § & I'OCK)
The family of all y-open sets un X iz denoted by ¥R X). The unwon of all y-open wots
of X rontained 10 4 12 called y-interior of A [1] and is denoted by y-antlA).

The comp lement of T-oipan sat = called y-eloaomd mpnd 1= denotad by yC(A)
The interscoction of all r~<losard wats of X containink A 15 called v-<leaure of All]
mud i= denotad by v.of(A4).

Definition 2.3
A topalogical space X is callud v 7% [9) if for any distinct pair of points ia
X there eXisle & F=DpOn eul 'E(llll‘.iL'ih;ng ona ol the pulnls but ot Lthe other

. Definition 2.4
A space X is calied y- T 9], if for each pair of distinct points © and v of X,
there exists yupen sets Vand Veuch that x = U, vy T and x =V, vV,

Definition 2.5
A space X i1z called y=T% [9] if for cach puir of distinet pmnis r and vy of X,
} there exists yopen sets Dand Veuch that x « Uy e U, ye Vand U~ V=g,

Definstion Z.6
A space X is called y—-R) [38] if and only if for x, y = X with
y <I({x})=vy -<l{{>]), there exiat disjoint yopen sets U and V such that

*r—c-l({x}}t:rf and ]I'—I'J({_v}}r V.
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Definttion 2.9

1 ' witd
A X e g Wpulngira) maes ind & ¢ X1 Toap kel oF S et

\81nd (2 dofined 1 v the ot p-heer (8] 5 It : |

Deflinition 2.4

m il
1k, i VA VTR L i ]'“'”I
Lie 1|_||+|1|.|:,"'i.”|_| A ponce X, n saguerce L T | buil o.a ' i
- g i ’ ; T o i 1= ELE LI R A nblmiTiire @
X .]n“ul_-d by {-". | == 213 i.ill '[{_L_]l‘-lt":"“h--'- [y 1o e ¥BEY -
Definition 2.9 B——
i - . % % - CRNYers
A topalopgical apans X LA called ¢ O'5 apach 9] b BYETH
adquence (e X v.eouvergra to @ nrague prriml.
Defimition 210 : 410 wechmeed §5)
Lt X D @ III[!ﬁLJ“iFHI W A siihewl Fia el pedqiiomin Ly e
. = | L
' "~ L] ¥ » > i } & -
every rmguusics il & p-ronvurging in X -epnverpes o o pant i
Delinition 2,11 allod

X, A subsct ¢ of w @pows X

[ ]
M :.'n'lr-m;ql-u.--..cn wiitrnm

Lel & be & luyaiﬂglr;.«l. =pace
goquontially e omip et IE[ if wvery Anguence i ¢ bas

FCURVCrges lu W paint in I 1

Definition 2,12
If o and =2 ure twa topologiex en a non-amply

(X.v,,x,) ia enlled & batopolagical space [4].

set N them the tripie

Definition 2,13
A subset 4 of X is called
i, ure-open (6] fA c nwTe

1. Trre-closed [G] o A% © 10t T
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1.4 1y
||I||_I-P...|:|-|,I pagEr, X ) iy HEN RGL L |
" rl-'-:"l' 'q":l'pllll |11ii|“ .‘,._i.l."il
1" ||'l|"| _ RN T | i LR TR LT STREGAT L LU
IIH""“'"' LEIrY il W on e e ity il il BRI

4
"-."’||I||‘1|1'| N |

L bilpobogion) panee X | i (1. 20% T (F and anly of e &

hl'l'l i

i i i
et n (1, 2)popen mel contalning only one of x and ¥ bol Bot 1h I

MURnIple 5.2

L2y O(X) = 4 fa) do bl XY, Than X b (1,20 Th

Weflnivion 3.9

|1 Il'l.ll"".-L’h -.1' |,i |'!:|III|!I || _:rr_ _,I'| I'. |||]"l ¥ Tlr"- II'- |I-_II. .t._"l 1'- ' - 1] |1|- i i 8 i

'tr-]' i '-'5]‘_-'”1.."- } guch that x o ' vwolUl and Y&V, x § \f

Exnmple 1.4

v—;’u,-!':,ri, [ --q-_!rl‘,-.-lrn'.':_-;rr..'r,‘.."..'lr-. "I"a 1 I“.ii.-.'*':

L2)yO(X) - 3'!"““:.' B el da.b) a.c|

| i.'I,LT ,f'li': . Then X 15 (1.27y-T;

flomark 3.5
e alirions that overy (1,2 T Apace iE rrL-,.!',--:I- Th. hut the converse 18 mail
1 E N TR 1 't:t"lll:'?l'l.il
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Definition 4.6
A gpace X ,
ERac X 1% ral led 'I'E.FI'-'['- WGy i s i@ otttk POLITAK & |

nd y ol 5,

there exast (1,0 : :
VL opes wets 85 and Waueh bl v (1 p 0 Viand L2 Y =4

Example 8.7
X ={a.be d],
v=lbdal.(b],lai d) Jan),a.c) fu d) e i ad. fe ! o b

o= {4yt (b e} bl ] et fn e X]

j:n-:u].ib}_h-: fd] Jab| [a ] o d ) el
I 'Iﬂ,-f'.i {.:H.I-‘,Ji_{u_a'-r.'r.H-,l'.:j‘." :';‘ )

Lot} func edf it A 8 |

(1.2110(X). R

Then Xia (1, 2)¥- 7s.

Ly

Remark 3.8

Ifa mpaca X iR (120 Ty, thup it bt Llis cofly A 1 T

(1,2 T

Theorem 3.9
i Jused SCOLE.

A space X e (1.2¥-11, ila

Prool

Assume X 1% (1,2=1%
ich is (), Z)y-0pen and s
gat s (1, 2)7 clomed.
.cloged n X. Letx,J*= X w
d doss not contain X and X 4y} 188
Therefore. X 15 &

pinglotons o re(l.21

pnd anly if the

af |‘I.1I Liae I'I,:-’._'q-u‘u‘j:. o N

{hie unaen
t 1= a) X {x} 18

complemen

LinceE

not coptaining X wh
(1. 2)y-clused. Hence eact
onyeracly, assumoe (o is (LZ)Y

X which contains y an
aes not contaln Jy.

y mngleton
ith ¥ = v. T heni

X-{x] is a (1,2)-open 0
(1.2pp-open in X which contain x and d

(1,2)y-1) apace,

Definition 3.10
Lot 5 be a subset of X. The (1,2)r-kernel of S, denoted by (1,2)7 ker (5), 18

defined to be the set (1,2)y-ker (5] =,.—-.J_|_'; = !:ILE}:';_J{‘_YJ — r;}_
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Dealinition 4,11

A snnce X e callad (1.2} Ky il G v. Nwilh v F (L2)y ~elldxl), thes

o=t digjoint (1,2)y-open sets (Fand Vosooh thad o (5 nmdd :

Theorem 3,12
A spaoe X 1= (1.2Y-K 1f and only of (1.2)y Kir ” * ::l . I:i 211 - ker r‘l} 'II Al
I

v.¥<AX, there exizta digjoint (1,2)y-open  sef and ¥ such that

(1,2)y .-F[{_r.!j = [ and (1 :.'I‘.'—-i'-;li':."i.] V.
Proaf

Lt Xbe (1,2)y RiIf(1,2)r-ker ({x]) = (L2)7 =ker ({5]]. we have to prov
that, there exist disjoint (1 2)-apen sete UV and V such that (L2)y i ({=] =L

nnd (1, L-*r]'.r rJ“| | c V.

.- ; ' 1,2)y0)(X |
(1.2)y-ker I:*f] .'\"if-"fh[ '|.r$[ ].:[.":. We have, (1.2)1 ker [lx})=(1,2)y ke
'.J.'i' | j
] : : 1,2)v( (X - .
“H] “.3}]'*t'f{{.t._{-:!-—."-{l' i—( ']L#‘-—}-: Vi, Since A = (1.2ly-open if and
Il‘l-_l I

anly if AC is (L2y-closed. I (L2)-ker ([x]) 21, 2)r-ker (1>}) then
['E.Lf_ll',r—r-f(-',:r}_]# (1.2)y cl({#}). Since X is (1,20y Ry, there exist dizjoint open
sets (Fand Vsuch that (1.2)y —cl{fx}) U and (L2)y—el{{3}) = V.

Conversely, assume for x.ye X  with I_I,H}'f-k{!t‘{r-:,l}]-iH.i:"{-li.t‘l‘ “'LH

there exists digjoint (L,2)y-open sets [7 and V such that (1,2)y —cl(] xi)c I and

(r2)y—ci{fxf)cV.

(1, 2)y-ker({x;) —'r‘h! Ue E%'{Y] < I7 |[ (L2)y —-;*E{-"a}] - m{l" = “ll{f}(il < lf'}.

Since A ds (1.2)y-open if and only if A€ is (1,2)r-closed. (1,2)y ker(ig"j) £{1.2-ker

- — m - m—
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(I51) o (2)y -t ({x]) # (1 2y «t{{y]] Fhwdure we have for xye X WiB
(1'2’* f"‘;.t'!}yt]_:c}?. "i{l"i} then thire: expd dlaspannt (1 AT EL L e

much that (1,2)y - c/({x]) = 12 and {1,2)7 of(l+]): V' Hence Xis (12 0

Thoeorem 8.13

A space X is (1.2)y Ty ifand only ifa (1.2 J6 and (1,2n-T
Prool

Let X be a (1,2)7-7% space. Then X is (] 2yy-Th Binge A 18 (1. 2y~ Ta, by
Theorem 3.9, x| =(12)y -ei((x)) 7 (L2) - et(|x]) = (ix}). for ve X. Lthere exvst

mueh thmi l:]'},

1 k] £ gyl
digiint  (1.2w-openn schbs Iy and WV ' "'I:-' i)

e C 2yry - I
(L8)y -ct{fy})=V. Thua X is a (1.2)y - R space. Henoe X is (1€ '

U.E}?- T, space.
AL s 1 4 r ANy L(wa
Conversely. let X ba {1.2)y - R, and (1.2)y-T;. let x, be n
- - ’ L o . B -y cir i 1.2yy-opecn  set
distinct points of X Since X 18 (1,2)y = 7,. then thert cxint @ | kY ST
I' and yeg ! or there evxist a (1.2)r-open sel V auch that

» & (7. Then » &(1 2yp-ker ({x}) and

¥ such that x =
then

yeV and 2 V. Lel x = ) and

{1.2]y-ker{’.1}]-ril.z}:r-kur{:{_\'”- Since X is [L'-.’-]'_u‘-ﬂ.. there axizt disgoint

{(1.2y.oprn  sets i/ and VvV asurch that x=[(1.2)7 n'l;{.l.."l =7 and

¥« {_I _‘A}‘r .-_*!{Lw:} g
Therefore, X 1= [1.2}1‘ - ’r,

4. (1,2)y —US Space
DeeFimition 4.1

A sequence (x_ ) is ealled (1.2)y-converges ta a paint » nf X denoted by

(x,)—2E s x, if (x,) is eventually in every (1,2)y-open set containing x.
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