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Abstract

We define the concept of center bi-topological space to study the center bi-open set.
Also, we study bi-separation axioms. A few of these concepts’ properties are also being
studied.
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Introduction

Mathematicians have developed many methods to deal with uncertainty in
mathematics, such as "fuzzy sets," "intuitionist fuzzy sets," "vague sets," "soft
sets," and "fuzzy soft sets" [8].

Efremovic was the one who first proposed the concept of proximity space.
Kandil et al. [9] used clearer proverbs than those found in the nearby
region of Efremovic to present a subjective topology on the concealed set.
Furthermore, proximity is an important consideration when dealing with
problems that need human observation, like as image analysis [5] and facial
recognition [7]. Two for a most crucial notion in a fixed point hypothesis are
cyclic compression and the optimal closeness point, from which several
conclusions have been drawn, including [6]. As of late, the ideal and soft set
notions are the basis for a new approach to proximity structures [4] described

* E-mail: iman.habeeb@uokufa.edu.iq (Corresponding Author)
" E-mail: noord.alkhafajiQuokufa.edu.iq
$ E-mail: dhuhaa.ebada@uokufa.edu.iq

© @ Taru PuBLicaTIONS


http://www.tarupublications.com
http://dx.doi.org/10.47974/JIM-2008

992 E. Y. HABEEB, N. D. ABBAS AND D. A. KADHIM

most recently by El-Monsef, Abu—Donia, and Abd—Rabou [1]. The center set
was introduced in [2] by exploiting proximity space.

This article introduces a notion for Cbi-topological space. Also, the
relation between center bi-separation axioms of CBTS and center separation
axioms of center topology be studied. Many authors were studied class of sets,
see [14] and [15].

1. Basic Definitions and Notations

We start by recall some fundamental notions which are used throughout the
course of our study.

Definition 1.1: [9, 10-13] If § € P(D) X P(D) is a binary relation and D is
a nonempty set, then (D,§)is a proximity space if and only if for
all 2,2",7" <D,

1. Z'87Z7"iffZ7"67',

7'85(Z"VZ'")iffZ' 87" orZ'8 7"

D5o;

{w}6{w} for each )y € D;

7'857" implies there exists E € X where Z'6E and (D —E) § 7"

It is false that Z'8Z", where Z'67"".

RESESS

Definition 1.2: [2] If (D, §) is a proximity space such that Z € D. We can
define a center set as C;= {(Z,Z'): 26 Z'}.

Definition 1.3: [2] If (; and (¢ is canter set over aproximity space
(D, ). Then

1. Cp={(D,Z): 0 # Z < D} is called universe center set
Cp= @ is called null center set.

Cz=c Coiff Z <€ ¢, and (Z,C) € (z= (G, C) € Cc.
Cz= C¢ iff Cz<¢ Cc and Ce<c (7.

Cop. (= {{D,€) € Cp: {ZC) & ()= (™

Cz Ve Cc={{ZU G, C):(Z,C) € (7 0r (G C)€Cc}.

Cz Ac Cc={{Z U, C):(Z,C) € (;and (G, C) € Cc}.
Ve G, ={((U Z;, C): (Z;, C) € (7, for some i €1 }.

Ac C,={({U Z;, C): (Z;,C) € C, foreach i € 1 }.

C; — Cc=HZ,C):(Z,C) € (7 and (C,C) & Cc}.
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Definition 1.4: [2] Let (D,8) be a proximity space and {®w},¢ S D such
that {w}6C.
Then ®¢ = {{{w}, €)} is called acenter point in D.

Definition 1.5: [7] if ®¢ is center point in (D, §) & C; center set in (D, §), then
W EC iffyeZ&(ZQEeC,.

Proposition 1.6: [2] If C;,Cc, Cc , {Cz; : i € 1} are center set, then
Cz<c Cp & Cee (= Gz Cee

(7S¢ Ce Vi € 1= v (7= Ce.

Cese g Vi€ I= Cese Acly,

Cop. (Y¢ Cz)= Ac(Cop. Cz).

Cop. (A¢ Cz,)= Y(Cop. Cz)).

CZ Y CZ:CA, CZ Ac CZ= Cz, CZ Ye C@:CZ-

Cz Y Cop. (z=Cp, Cz A¢ Cop. (z=Cy.

Nk W=

Definition 1.7: [3] if (D, §) is proximity space & J¢ € cent (D), then J is
a center topology (C-topology) if:
1. Cp CpE I
2. {CrieB eI =V {CieJEJC
3. (7, Cz,€ 3¢ = (g, Ac (7, € I

The triplet (D, ,3¢) is called a center topological space (C-topological
space) and the members of 3 are said to be center open (C-open).

Definition 1.8: [4] A (C-topological space (D,d,Jc) called Jco-space iff
Vwc,, V¢,, center points s.t w¢, #¢ V¢,, there is at least one center open set
CZ1 or CZz stwg, € CZ1’ v, € CZ1 orvg, € CZz’ ¥, & CZz'

Definition 1.9: [4] A C-topological space (D, d,3¢) is named J;-space iff
Vwc,, V¢, are center points with w¢, #¢ v¢, there are center open set C7, &
Cz, such that w¢,, € Cz,, v, € C7, & v, € Cz,, 0, € Cy,.

Definition 1.10: [4] A C-topological space (D, 8, J¢) is named Jc,-space iff
V wc,,Ve,, center points with w¢, #¢ V¢,, there is center open sets (7, &
Cz, such that ¢, € Cz,, Vi, € Cz, & Cz, Ac Cz,= Co.

Definition 1.11: [4] The C-topological space (D, §,J) is named C-regular
space if and only if C(DF) a center closed set in (D,65,3c) & wc € Cp such

that oy € Cg), then there is a center open sets C;, & Cz, such that w¢ €

(F) —
Cz,, Cp "< Gz, & Cz, Ac Gz, = (g



994 E. Y. HABEEB, N. D. ABBAS AND D. A. KADHIM

Definition 1.12: [4] A C-topological space is said to be Jc3-space, if and
only if C-regular space and an J;-space.

2. Center Bi-Topological Space:

Our focus here is on the center bi-topological space (CBTS). We also prove
a few theorems and examples.

Definition 2.1: Let (D, 51,Tlcem(D)) and (D, 62,12“”(@)) be two center
topological spaces. Then the ordered triple (D, T1cent(p)> T2cent(p)) 1S Named
a center bi-topological space. ( briefly C BTS ).

Definition 2.2: Let (D, Tlcent(D)rT2cent(D)) be a CBTS. A center subset Cy
is said to be center bi-open provided Cy is the center empty set, or there is
center a open set Cyy in Tycene(py and a center open set Cy, N Tyeene(p) Such
that Cy; and Cyy, are not the center empty set. Cy<¢ Cy and Cyy<¢ Cy-

Definition 2.3: Let (D, T1cene(p), Tzcene(py) be @ CBTS. A center subset (; is

@)
D

said to be center bi-closed provided its complement C,,” is center bi-open.

Theorem 2.4: A center union for any family of center bi-open set is a center
bi-open set.

Proof: Let (D, Tlcent(D),TZCent(D)) be a CBTS. Let S be a collection of
center bi-open subsets. Then B = {Cy;/ i € I and Cy; is center bi-open }. Let
Cy=Yc{Cy;/ i €1}. Suppose that for all i € I, Cy; is the center empty set.
Then Cy is the center empty set, and thus Cy is center bi-open. So, suppose
there is Cy is not the center empty set. Cy4 is center bi-open. Thus, there is a
center set Cy in Tycene(py and a center set Cyy in Tycene(py such that €, and
Cw are not the center empty set. Cy<¢ Cy, and Cy<¢ Cy1. Thus Cyp<¢ Cyq
<C CH and CW<C Cyl <C CH.
Therefore, Cy is center bi-open.

Remark 2.5: The following example shown that a center intersection of two
center bi-open sets is not necessary be center bi-open set.

Example 2.6: If D ={p,b,5j} & &, =38, =38 be the discrete proximity
relation (Z 8¢ if and only if
b} b,
2N G # 0),T1cent(v) = {Co, Cp, Crgp o, Cio3> Cio,03 Cioy» clo, ¢, ¢,
Cioy Ac Crops Croy Ac Crop Cromy Ac Cops Chom Ac Croys Croy Ac Conye
Ciory Ac Cippy b and
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Tacent) = {Co» Cos Ciepr €5 Cipy € Ciop O™ oy Ac Cip Ciy Ac Coo
Coy Ac Copy -

Let C;= Cgppy and C¢= Cyp 5 then Cz and Cc be center bi-open sets because
CromySc Cropy and Cpy<c Cropy and Cioy<c Co,py and Ciyy<c Cropy DUt Gz Ac Co=
{(D,{0}),(D, D)} which is not center bi-open.

Definition 2.7: An CBTS (7_), Tlcent(D)'TZCent(D)) is said to be center bi-
discrete provided, if ;< Cp then (; is center bi-open.

Theorem 2.8: An CBTS (D, T1cent(D)'Tzcent(D)) is center bi-discrete if and
only if each of (D, 61, Tlcent(D)) and (D, 62, TZcent(D)) are center bi-discrete.

Proof: = Let (D, Tlcent(D),TZCent(D)) is center bi-discrete. Let ¢ €
Cp. Since (D, Tlcent(D):TZCent(‘D)) is center bi-discrete, ®¢ is center bi-open.
Thus, there is a center set Cy in Tycene(py and center set Cyy in Tycent(py Such
that Cy# Cy and Cy# Cp , Cy<X¢ W¢ and Cy <¢ W¢ therefore, ;= W¢ and
Cw= ®¢. Then, B¢ € Ticene(py and V¢ € Tocene(p), thus (D' 51'Tlcent(‘D))
and (D, 65, T2cent(m) are center discrete spaces.

& Suppose that (D, 61,Tlcent@)) and (D, 7y TzCem(D)) are center discrete
spaces. Let C;<¢ Cp, since (D, 8y, T1cenepy) and (D, 8, Tocent () are center
discrete spaces, (7€ Tycent(p) and Cz € Tacent()> Cz<¢ (7 . So (7 is center
bi-open. Therefore (D, Ticent (D) TZCem(D)) is a center bi-discrete CBT'S.

3. Center Bi-Separation Axioms

Center bi-separation axioms are presented. In addition, this concept is
demonstrated with examples and theorems.

Definition 3.1: A center bi-7( -space is a CBTS (D, T1cent(73),T2cent(D))
such that, if W¢ € Cpand V¢ € Cp, then there is a center bi-open set Cy
which contains one center point and does not contain the other.

Definition 3.2: A center bi-t¢ -space is a CBTS(D, T1icent(D) TzCent(D)) such
that, if ®W¢ € Cp, v € Cp and W¢ # v, there are a center bi-open Cy with
W¢ € Cy &ve € Cy -

Definition 3.3: A center bi-t¢,-space is a CBTS(D:Tlcent(D)vT2cent(D))s if
W¢ € Cp, ve € Cp & W # v, there is disjoint center bi-open Cy; & €, with
(J)CECU&VC ECV

Definition 3.4: A center bi-7(, -space is a CBTS(D,‘rlcentw),‘ruem(m)
where (7_), Tlcent(D),TZCent(D)) is a center bi-7¢ -space if W¢ € Cp & Cp is
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center bi-closed subset of Cp with ®W¢ € Cp , there is disjoint center bi-open
CU ,CV With 09(; € CU & CD<C CV .

Definition 3.5: A center bi-7(,-space is a CBTS(D, rlcent@),rzgent(@))
where (D, Tlcent(I)):TZCéznt(D)) is a center bi-7¢ -space , if Cp and Cp are
disjoint bi-closed subsets of Cyp, there is disjoint center bi-open Cy; , Cy of Cp
such that Cp<¢ Cy & Ce<¢ Gy .

Theorem 3.6: If (DJTlcent(‘D)JT2cent(‘D)) is a center bi-tc -space and
W € Cp , then W is center bi-closed.

Proof: Let (Dﬂrlcent(D):T2cent(D)) be a center bi-t¢ -space. Let ®¢ € Cp.
Let v¢ € Cp — W¢ then v is not W¢. Since (D, T1cent(D)»T2cent(D)) is a
center bi-7¢, -space, there is a center bi-open Cy s.t v € Cy & W¢ € Cy . So,
ve € Cy <¢ Cp — w¢. Thus, for each center point v of Cp there is a center
bi-open Cy which include v, and is contained in the center complement of
®W¢.

It remains to show that Cp — ®¢ =Y, {CUVC/VC €Cp—wc} Let zp €
Cp — ¢, Then there is a center bi-open set Cy, such that z, € Cy,, which is
contained in Cp — ®W¢. Thus zp € Y {CUVC/VC €Cp—Wc}.

Therefore Cp — W¢ <¢ V¢ {CUvC/ ve € Cp — O¢ } Letzp € Y {CUVC/
ve € Cp — W¢}. Thus, there is a Cy such that zp € Cy < Cp — W¢. So zp €
Cp — ®¢. Therefore Y, {CU"C/ ve € Cp — qu} <c Cp — ®W¢. Hence Cp — W¢ =
Ve {CUVC/ Ve € Cp — ¢ }

Since each CU"C is center bi-open set, Y {CUVC /ve €Cp— u)q} is center
bi-open. (By Theorem 2.4). Thus, Cp — W is center bi-open. Thus, ®¢ is center
bi-closed.

Theorem 3.7: If (D,Tlcem@),rnent@)) is a center bi-T,-space, then

(‘D, Ticent (D) T2cent(D)) is a center bi-T¢,-space.

Proof: Let (D'T1cent(D)’72cent(D)) be a center bi-tc, -space. Let W¢ € Cp.
Let Cy, be a center bi-closed subset of Cp and W¢ & Cy. Since

(D' Tlcent('D)' TZcent('D)) be a center bi'TC4' Space, (D: Tlcent(D)t TZcent(D)) be
a center bi-T¢_ -space, and W is center bi-closed (by Theorem 3.6).
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Also, there are disjoint center bi-open Cy, Cy, 5.t W¢ <¢ Cy with Gy <¢ Cy.
But ("9(“ 4(: CU implies 09(; € CU. SO, (1)(; € CU ) CV <C CW & CU AC CW= C@,
hence, (7_), Ticent (D) TzCent(D)) is a center bi-7(,-space.

Theorem 3.8: If (D'Tuent(@)"fzcent(@)) is a center bi-T,-space, then
(D, T1cent(D)» Tzcent(D)) is a center bi-t,-space.

Proof: Let (D, T1icent (D) TZCent(D)) be a center bi-7¢_-space. Let ®¢ € Cp and
v € Cp such that ®W¢ # v¢. Since, (D, Tlcent(D),TZCent(D)) is center bi-7¢,-
space, (D, T1icent (D) TzCent(D)) is center bi-7¢ -space. Then (by Theorem 3.6)
W¢ is center bi closed. Thus, there are disjoint center bi-open sets Cy and
Cw, such that v € Cy and ®W¢ <¢ Cy. Since, W¢ <¢ Cy, ®c € Cyy. So
ve € Cy, W¢ € Cw and Cu Ac Cw= CQ) . Thus, (D' Tlcent(D))Tant(D)) is a
center bi-7,-space.

Theorem 3.9: If (D,Tlcent(m,TZCent(D)) is a center bi-Tc,-space, then
(D, Ticent(D)» Tzcent(D)) is a center bi-t¢ -space.

Proof: Let (D, T1icent (D) TZcent('D)) be a center bi-7¢,-space. Let ®¢ € Cp and
v € Cp such that ®Wc¢ # v¢. Since (D, Tlcent@),‘r2cem@)) is center bi-¢,-
space. hence, there are disjoint center bi-open Cy; & Cy,, st v € Cy ,
W¢ € Cy. But Cy Ac Cy= Cy implies that v & Cy,. Thus, there is a center bi
open Cy s.t W¢ € Gy & v € Cyy- So, (D, Tlcent(fD),Tzcent('D)) is a center bi-
Tc,-Space.

Theorem 3.10: If (D, Tlcem(m,Tant@)) is a center bi-T -space, then
(D, T1cent(D)» TZcent(D)) is a center bi-T( -space.

Proof: Let (D, T1cent (D) TzCent(D)) be a center bi-7¢ -space. Let W¢ € (p &
ve € Cp s.t ®W¢ # v¢. Since, (D, T1cent(D):72cent(D)) is center bi-7, -space.
Thus, there is a center bi-open set Cy, st Wc € Cy & v & Cy. So,
(D, T1cent(D)» T2cent(7))) is center bi-7¢_-space.

Remark 3.11: The converse is not generally true, as the following example
demonstrates.

Example 3.12: Let D = {o,b,} and §; = §, = § be the discrete proximity

relation (Z6C <= ZNC# D), Ticened) = {Cs,Cps Cro3s C%’}, Cio5p Coy

{ob} ~{b
CDQ , C%}, C{b} Ac C{g}, C{g,b} Ac C{Q}, C{Q_b} Ac C{b}} and Tacent(D) = {Cq) ,Cp,

Ciop C%J}}. Then, (D, Ticent(D) TZCent(D)) is a center bi-T¢_-space and is not a

center bi-7¢ -space. Because the collection of all center bi open sets is
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b
{Co» Co, Ciopy O, Ciomyr Cropy C ™ G}, Thus, (D, Trcene(oys Tacene(ny) s
a center bi-t¢ -space. But there is no center bi-open sets containing by, and
not containing Q). Hence, (TD, Ticent(D), TzCent(D)) is not a center bi-¢, -
space.

Remark 3.13: The converse of (Theorem 3.11.) is not true in general as the
following example show.

Example 3.14: Let D = {p,b, 5} and §; = §, = § be the discrete proximity

relation  (Z6C =S ZNC# D), Ticencn) = {Co,Co, Coys C{DQ}» Ciop Coyo

b b Croy AcC Croy AcC
C{DQ }’ C{} {e} ~C{o,b} C {e} {6} C{b} Ac

{0,773
p Lo Cp s Coy Ac Copp Cp Cioy»

o) AcCion) G }*cC{b )
Cioms Ac Ciop Cinp Ac Cromr G ", Cigy Ac G Cp® 7, Comy Ac iy}
b {1} {01}
and  Tycenep) = {Co, Cp, Cipy, C{D}, Copr G Cop Co™) Coy Ac gy
Cipy AcCiny Cinpy AcCiny Cizo} AcC
G, Gy Ac Cop &7 Ciy Ac G G777
Then, (D, Tlcent(g),TZCent(D)) is a center bi-T¢ -space and is not a center
bi-7, -space Because the collection of all center bi open sets is {Cy,Cp,
b . .
Csp €, Clopr Cionp €2, B, Clop €27, Thus, (D, Thcent(py Tacent(y) is @
center bi-t -space. But (D, Tlcent(D),TZCent(D)) is not a center bi-t(,-space.
Hence, there are not disjoint center bi-open Cy , Cy 8.t 0(py € Cy & g3 € Cy-

Theorem 3.15: [f (D, 51,Tlcem(D)) and (D, 62,TZCent(D)) are center Tc,-
spaces, then (D, T1cent(D) Tzcent(D)) is a center bi-T -space.

Proof: Let (.‘D, 51»T1cent(D)) and (D, 52»'[2cent(D)) be center bi-7( -spaces.
Let W¢ € Cp and v € Cp such that W¢ # v¢. Since (D, 61,Tlcem@)) is
center bi-7 -space, there is a center open set Cy in Tycenep)y Such that
W¢ € Cy and v¢ € Cy, also there is a center open set Cy in Tycent(p) Such that
W¢ € Cy and v¢ & Cy. Since Cy=<¢c Cy Y Cy and Cy<¢ Cy Yc Gy, Cy Y Gy
is center bi-open such that ®W¢ € Cy V¢ Cy and v € Cy Y Cy. Thus,
(D, T1cent(D)s rnent@)) is a center bi-7¢ -space.

Remark 3.16: The converse of (Theorem 3.15) is not true in general as the
following example show.

Example 3.17: Let D = {o,b,55,d} and &, =8, =6 be the discrete

proximity relation (Z6C <= ZNC# D), Ticener) = {Co,Cos Ciops C%)},

Coy AcCiony ~Cioy Aclin}
CD ’ CD , C{b} Ac

{00} (0
Cioop Cp s Cop Cp s Cioy Ac Cromys Cioy»
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b {1}
Cto, b} Ac Coy Cpo, b} Ac Ci} and Taceney = {Co » Cor Cops € Cips € Chonps
6.5 Cg Mcc{} Coy AcCio,m)
o™, Clomar C™, Cey Ac Cps G, iy Ac Coe G, Ciy Ac

Cop Ao, Coy A, d} G }Acc(b 4
Com- G 7 Cwy Ac Comays Cp " g AcCoaa G

Co,3 AcCio,n.a
Coop Ac Cpays Cp ™ 7 7

Then, (D, Tlcent(D)'TZCent('D)) is a center bi-T -space and neither center
topological space is a center TC -space. Because the family for every center bi

open sets is {C(z) »Cop, C{b}: CD » Copy Co oy C{Q o C{b " C{Q d

{o.n} CD C{gad}'
{ob.1} Th D

C{b.JJ.d}’ CD > C{Q,b.d}' CD C{Q b} C } us, ( » T1cent(D) TZcent(‘D)) Isa

center bi-7¢ -space. But (D, 51,T1cent(z>)) is not a center 7¢, -space. Since, there

is no center open set containing Jg; and not contining dg.

Also, (D, 62,1'266,”@)) is not a center 7 -space. Since, there is no center open

set containing 4y and not contining Jj,;.

Theorem 3.18: If (D, 61'Tlcent(D)) and (2), 52'T206nt(17)) are center Tc,-
spaces, then (D, T1icent(D) TZCent(D)) is a center bi-t,-space.

Proof: 1t is evident.

Remark 3.19: The following example demonstrates that the opposite of
Theorem 3.18. is not true in general.

Example 3.20: Let D ={o,b,55,d} and &, =68, =38 be the discrete

proximity relation (Z §C < Z NG # @), Tycenep) = {Co , Cp, Ciopr C{Dg}, Cion}r
{0,b} (1,4} b Clor AcCioy (o.d}

™, Clpay G5, Cop &5 Cioy Ac Ciarr G ™, Clogar: G Clamy Ac

Copy AcCipmal Copy AcCigay
Ciopap Cp ; Ciomy Ac Cipap Cp ' Cgay Ac Copap
Copay AcCip, a3 Ceoy AcCpa} Cioy AcCio)
Gy’ " Coy AcCyay G " Gy Ac Clomp Gy Gy Ac C{,a.d}'

Cloy AcCiyay Cioy AcCiopy
Y ,C{Q} Ac Copp Cp¥ 47} and, Tacene(n) = {Cq) CDvC{b}' CD 'C{g}'

{0} Cioy AcC ) Co
(5, Cion G Cioy Ac Crgy G Ciomay Cp " Coy Ac Cpoaty
Cioy AcCip,m.a) C }Acc{b 4} Ciopy AcCip,na)
Cp " Coy A Coopars &7 Clomy Ac Clopay G "

Then, (D, Tlcent(‘D)'T2cent(‘D)) is a center bi-7¢,-space and neither center

topological space is a center 7¢,-space. Because the collection of all center
. . b {b,7}

bl open sets 1s {C@ ] CD; C{b}; C‘{D}l C{Q}’ C{Dg}; C{Q,b}’ C{b,jj}) C C § C{Q.J]}’
{o.1} {014} {b,5,d} {o,b.d}

7 Clomay B Connar 7 Cronar &, Clonmy O, Croay

A . .

C{Q } » Cioaps CD }}. Thus, (D,Tlcent@),‘[zCent@)) is a center bi-7¢,-space.

But (D,Sl,‘rlcem@)) is not a center 7(,-space. Since, there are not disjoint

center open sets Cy and Cysuch that J; €Cyand dyyy €Gy.



1000 E. Y. HABEEB, N. D. ABBAS AND D. A. KADHIM

Also, (D, 65, TZCent(D)) is not a center 7¢,-space. Since, there are not disjoint
center open sets Cg and Cg such that Jjy € Cs and dyyy € Cq.

Theorem 3.21: If D is finite set, and if each of (D,é‘l,‘rlcent(m) and

(D, 52,‘[2Centw)) are center Tc,-spaces, then (D, Tlcent(D)'TZCent('D)) is a
center bi-T¢,-space.

Proof: Let D be finite set, (D, 61'Tlcent(D)) and (D:62:T202nt(D)) be center
bi-7¢, -spaces. Since (D, 51,Tlcent(D)) and (7_), 82,’[2Cent@)) are center finite
center T¢ -spaces. Then (D, 51»T1cent(D)) and (D, 62,’[2Cent(D)) are center
discrete spaces. Thus (by Theorem 2.8), (D,Tlcent(D),TZCent(D)) is a center
bi-discrete space. Let C; and Cc be disjoint center bi-closed center sub sets of
Cp. Since, (D, T1icent (D) TZCent(D)) is a center bi-discrete space, C; and (¢ are
also center bi-open sub sets. But (;<¢ (; and Cc<¢ C¢c and  C; A¢ Ce= Cy.
Hence, (D, T1icent (D) TZCent(D)) is a center bi-7, -space.

Collaray 3.22: If D is finite set, and if each of (D, 61'T1cent(1))) and
(D, 62,Tzcent@)) are center Tc-spaces, then (D, Tlcent(D)'TZCent(D)) is a
center bi-t¢;-space. Fori=1,2,34.
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