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Abstract:
In this paper we introduce a new definition is called bi- intuitionistic topological space and from this concept we
pres€nt some kinds of closed set (semi <losed , pre-closed ,pclosed ,o-closed )setes in bi- intuitionislic
topological spacg define generalized closed set (sg-closed ,gs-closed ,gp-closed , go-closed , og- closed , gp-
closed) sets in bi - intuitionistic topological spac€ and give relarionship among them , we introduc€ the definition
of T*-space in bi- intuitionistic topological space and tom this consept we get new results.
1- Itrtroduction and terminologies:

Atriple( X,T,,I lt i/j ) where XIO and T; ,! and any lS in Tis known asan intuitionislic open set

are topologies on i is called a bi - topological space (lOS. for short) in X, the complement oflOS is called

in 1963 ,Kelly[3] , The concept of fuzzy set intuitionistic closed set (lCS, for short) in X.
introduc.ed for first lime inl965 by Zadeh , 1996 (l-5) definition l2l.l7l:
Coker [4] introduced the conc€pt of intuitionistic set Let (X, IT) be ITS , ard Iet A = (x, Ar, Ar) be IS in X.
and intuitionistic topology as a special case of then the intuitionistic interior ofISA ( int A,for shon
intuitionistic fuzzy topological spaces. Now we ) and intuitionistic closure of ISA (cl A , for short )
define the bi- intuitionistic topological space ifX I O are defined by

, Ti,Ti are tow intuitionistic topologies on X then ( int A=U {GE T:GcA}
X,Tt,! ) are bi- intuitionistic topological space(bi- clA=n (F:AcF, F€ Ti
ITS for short ). (1{) delinition: lll
Now we recall the definition of an intuitionistic set a) Let P- be an IP in X and A = (x,A.,Ar) be an IS

and intuitiooistic topology and some basic properties in X. P- is said to be contained in A ( for short P- €
which are needed . A, if peAl).
0-l) definition:lsl.t6l b) Let P. be VIP in X and A = (>(,Ar,A.) beanlS

Let X be a non-empty set. An intuitionistic set A (lS,
for short) is an object having the form A = (X,Ar,Az)
where A, and A2 are subsets of X satisf,ing A, n
Az = 0- 'I\e set A, is called set of memb€rs of A,
while A, is called set ofnonmernber ofA.
(l-2) delinition:161,[71
Let A and B be two IS having the form A =
(xAr,Az) 4143 = (x,Br,Br) respectively, then,
a) AgB (+41 q81 &A2 

= 
Bz

b) A=B eAcB&BcA
c) A = (a Ar, A,)
d) AnB=()r41 n B1,A' u Br)
e) AUB=(&A1 u B1,A2 n 82)
g I = (rx,o)
il 6 = lxo,xl.
(l-3) delinitionl4l:

Let X and Y be two nonrmpty sets and f:X , Y
be a function.
a) If B=(y,B1,Br) is an IS in Y , then the
preimage (inverse image) of B under f is denoted by
f-1(B) is an IS in X and defined by f-1(B) =
(r f-1(8,), f-1(Br)).
b) lfA = (rAr,Az) is an IS in X, then the image of
A under f is denoted by f(A)is IS in Y defined by
f(A) = (y, f(A,)f(A,)) where f(A2) = (f(A'z)') , A
any sub set ofx.
t-4 definition: 6

An intuitionistic topology (lT for short) on a
nonempty s€t X is a family T oflS's in X containing

6,A, and closed under finite interseclion and
arbitary union. ln dris case the pair (L IT)is called
an intuitionistic topological spaces ,(lTS for shod),

in X. P. is said to b€ contained in A, (P* e A, for
short i[ p e A, ).
Now we introduc€ a new definitions which is needed
in our work .

(2-l) delinition:
We say that ( X IT, ,ITr) bi- intuitionistic topological
space if for each of (X,IT) and (X,Il)is intuitionistic
topological space on X.
(2-2) delinition I
L€t ( X, ITi ,lT) bi-lTs and G be a sub set ofx then
G is said to be (i,i)- intuitionistic open sa((i, j)IOS
for short ) if G = AU B where A e IT, and B E ITr
the complemest of (i,j)-open set is (i,j)-
intuitionistic closed set ((i,j)lcsfor short ).
(2-3)Exrmole:
Letx={1,2,3}and rr, = {@,X,e,B,C} where
A = (x, {3}, {r,21), B = 0C {1}, t3}), c =
(X {1,3}, 0).and
I!={A,X,D,E } where D = ({{1},{2}),E=

(x, {1}, (2,3})
(ij)- open set = [A,X,A,B,c,D,E,F,G] where
F=(x, {1,3}, {2}) ,c=(x, {1}, 0) .

(i,j)- closed set:[6,I, A, B,e D,E,F,O
(2{) definition
Let ( X, IT, ,ll) bi-ITS and A = (x,Ar,Ar) is IS in
X. then the intuitionistic interior and intuitionistic
closure of A arc denoted by
(i,i)int(A) and(i,j) cl(A) respectively and defined
as a union of all (i,i)- IOS of X $at contained in A
and the intersection ofall (i,.i) -ICS in X that contain
A respactively .

(2-5)Remark
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Let ( )4, lTi ,II) bi-lTs, sn{ 4 = (;rAr,Ar) b€ IS in

x. rhen(i, j)clfi{) = G,t)ir(A) & (i, j) int(e) =
(i,rc(A).
Now we give the definition of semi, pre ,semi pre (p)

, pre semi (o) in bi ITS,s .

(2{) definitions
Let b{ x, ITi ,lTr) bi-lTS,andA=(rAr,Ar)be IS
in X. Then A is called:
l) (i,j) intuitionistic semi-open set ((i,j)ISOS, for

short) ifA e IT, cl(lT'int(A) )
2(i, i) intuitionistic{-ope set ((i, j)0cOS, for sho.t) if
A c rriint( rrjcr( rriint(A))).
3Xi,i) intuitionistic pre-open set ((i,i)(IPOS, for

short)ifA q Ilint( rlcrte))
4) (i,l)intuitionistic ftopen set (i,iXIooS, for

shon)i f ,4 s n, a ( n,int ( tr, ct61)).
The complement of (i,l)ISOS (resp. (i,j) lcOS,
(r,l)IPos, and(,,D IpOS) is called(i,7) intuitionistic
semi- closed set (resp. (i,, intuitionisric o-alosed,
(i,j)intuitionistic pre-closed,, and (i,r) intuitionistic
p-closed) set in X. ((i,l ISCS, (d,/) IoCS, (i,l)
IPCS, and (t,l) I9CS, for short ).
(2-7)Theorem ;
Let ( X, IT, ,l!) bi-lTS, and / = (r,,4,,,42) IS in X.
then
i.,4 is (i, j)lCS th€n A i(i, j) IcCS , (i, j)lSCS, (i, )
rPcs AND(i, j) rpcs.
ii..A is (i,j) IooS then l{ is (i,j)lSoS,( (i,j) IPos, (i,
j) rpos.)
iii.e is (i,j) ISOS then / is(i.j) lpOS.
iv./ is (i, j) lPOs thur ,a is (i, j)Ipos.
fgqgf_ [clear liom definition]
(2-E)Examole:

L€t x = {1,2,3} and tTt = [6,X, A, B,cl where
A = lx, {3), {t,z)'t, s = (x, Ir), [3)), c =
(x, {1,3},0).and
tr!=[6,N,D,8 ] where D = (x,{1},t2}),8 =
lx,ltJ,{2,3}),
rscx={a,.r,A,B,E,Kr,ri,Kr,I(1,K: }.
rPcx=16,X,^,
E,Kr,Kr,K{,K5,K6,Kz,Ke,Kq,Kro,Kr r,Krr,K,r,KU,Krs,
Krr,K:r)
Iacx={6,.f,A,E,K,,Kr,te}
rpcx={6,.r,A,8,c,E,K,,K,
,K3,K4,K5,&,K7,Ks,Ke,K1q,K I 1,K12,K13,K13,K1a,K1 5

,Kro,Krz)
Where K'=(X, {3}, {1}),
rG=0r, t1,2], ( 3]), Kr=t'x, g, { ll't, k=tvY, 0, U,z}1,
K5=<x,0,(1,3)1, rw=G, {2}, t 1}), Kr(x,{2},{311,
K8=(x, {2}, [ 1,3]),
K,=lx,12),ol, K,o=(x, [3], { 2l), Krr=
(x, B\,AL Kt2=<x,{2,3},{1} )K,r=<x,{2,3},0t,
Ku=$,b,[z]|, Ks=Q{,6,{2)1,
Krc=$,b, (z,3ll
Kn=<X,g,A)
(2-9)Remark

Let ( X, IT, ,IT,) bi-lTs, and / = (r,Ar,A.) be lS in
X .thsn
(r,l)ISOS and (i,l)IPOS is indepented) fiom

example (2-3 ) Kr=(X, {1,2), [ 3]) is (r,i)lsos but

not (i,i)rPos ail Kts{X,A,lz)'t is (i,j)lPoS but
not (i,j)lsos .

(2-10) delinition
Let ( X lTi ,I!) bi-lTs,4d d = (x,/r,dr) be IS in
X. Then the inters€ction of aU (i,j) ISCS (resp
(,,1)locs, (,,j)IPcS and(i,j) IpCS) in X that
containing .4 is called the semi-closure Gesp. (i,j)o-
closure , (d,r) pre-closure, and (i,j) Fclosure) of A
and denoted by
(i, j) sct(A) (resp.(i,j) acl(A),(i,j) pcl(A),
and(i,j) ?ct(A)).
Note lt is well-known that:

(t 
, 
j)scL(A) =

Au lTjint(tT.ct(A)), (resp. (i,j)act(A) = Au
Ir {l I rj int(tr ic t(A)),

(i,i)pct(A) = Au tricl ITjint(A), (i, i) qct(A)

= Autrli (tr&tff1int@))
(2-l l) definition
Let ( X, IT,,lTr) be bi- lTS, and / = lx,Ar,A)be
IS in X. Then the union of all(i,l) ISOS
(resp. (i,l)laOs, (i,l) IPOS and(i,j) I0OS) in x that
contained / is called the(i,7) semi-interior
(resp. (i,l) o-interior, (i,j)pre-interior and(i,j) F
intoior) of A and denoted by
(i, j)sint(A) (resp. (i, j) qint(A ), (t, j)pint(A)
and(i,j) ptnt(A)).
Note It is well-known $at

(i,rsrnt(,q) =
A o lTjcl lTLint(A), (resA. G, j)dcl(A) = A o
lTint l\cl tTiint(A),

(i, i)pint(A) = A a lTitnt ITrcL(A), (i, i)sint(A)
= A n lTjct lTiintl\cl(A) .

(2-13)P roDqsition
Let ( X, IT; ,ll) be bi- ITS, andl =\x,A1,A2lL:f,
IS in X. Then A is(i,7) IaOS in X if and only if it is
both (,,j)ISOS and(i,7) IPOS in X.
Proof: [clear liom definition].
3-Generalized closed set in bi- intuitionistic
topolmical soaces
(3-l) definitions
Let ( X, IT;,1!) be bi- ITS, an tS A in X is called:
1) (i,7) Genaalized closed (briefly, (i,l) g-closed),
if lTjcL(A) E U, whenever A e U and U is lT,-
ISOS.
2) (i,j) Semi-generalized closed (briefly, (d,7) sg-
closed), if It- scl(A) E U, whorever / C U and U is
IT,. ISOS,
3) (i,7)Generalized semi-closed (briefly, (i,j) gs-

closed), if lTr- Scl(A ) c U, whenever ,4 s U and U
is ITr IOS,
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4) (i,j)Generalized a-closed (briefly, (i,j) go-
closed), if l!-acl(/) C U, whenever 4 c U and U
is lT,- laOS,
5) (i,7)a-genaalized closed (briefly, (i,j) og-
closed), if t!-acl(,4) q U, whenever ./4 E U and U
is ITi IOS,
6) (i,j)Generalized p-closed (briefly, (,,j) g0-
closed), if ll-fcl(,A) C U, whenever ,4 g U and U
is lT; lOS,
7) (i,l)Generalized pre-closed (brieily, (i,j) gp-
closed), ifl!- pcl(A) g U, whenever A q U and U is
tT, -ros.
An tS A in X is(i,j) g-opcn (resp. (i,j) sg-open, (i,.,)
gsopen, (i,l) go-open, (i,.,) og-open, (i,l) gp-open,

and (i,l)gp-open), ifthe iis(i,j) g-closed (resp. (i,l)
sg-closed, (i,l) esclosed, (i,l) gc-closed, (i,j)og-
closed, (i,7) gp-closed and(i,j) gp-closed).
(3-2)Theorem:
Let ( X, ITi ,lTj) bi- ITS. An inluitionistic subset A of
X is (i,j)g-open ifand only if, for each (i,l)ICS F in
X such that F c (r, j)int(/) whenever F C ,4

ISSN: ]?813 - 1662

Proof
+ Suppose that A is(d,l) g-open set in X, and let F

be any closed s€t such that Fg /4. so by definitionA- is
(i,j)g-closed set in X. Therefore, for each(i,j) IOS U

say_u =F in x ,a- e F . then(i,l) cl(7)sF .

soF = F c (i, j)cl6) = Q, Dint(A) by Remark (2-
s).
e suppose that for each(i,j) ICS F q.A then
F I (i, j)int(A), we have to prove that / is (i,7)g-
open, i.e. we have to prove that 7 is(i,j) g-closed, let

U be any IOS in X such that 7 g U, we have to prove

rhat(i,l) cl(D q U. For if, since U is(i,-l) IOS, then

7 is 1i,;ltcs ud d ,q , so by hyporhesis 7 e
(,,i)int (A). rhe.efore(i, j),liII7J = Q, D ct (D c
i = U. By Remark (2-5) we get thar 7 is(i,l) e-
closed-
(3-3)Theorem
Let ( X,lTi, Il,)bi- ITS. Then the following
implications in the diagram are true but not
reversible.

Ii
.'Pa-...ir.l

Proof
The method of prove this theorem is to take one
implication and prove truth one and give a count€r
example for the other at the eod ofthe proof.
I )(i j)Closed=)(i,D g-closed, but the converse is not
true.
We have to prove thal, if/ is(ij)- closed set then A
is(ij) g-closed. For if, since A is(ij)- closed,
then(,,, cl(A) = l4. Now, for each (ij! IOS U ,
.e q U. we haYe(i,j) cl(A) = e c u.
2) (i,l) IClosed+ (i,j)/o-closed, but the converse is
not truo.
We have to prove that, if/ is (ij)- closed, then / is
(i,l)Ic-clmed. For i{, since ,4 is (i,l)closed, then
lTicl(A) = A, so ITj int lT$l(A) c ITFI (A),
therefore IT$l l\intlTi cl(A) e ITlclA = A.
But acl(A) = Au ITi cl(l\ int(lTi cL(A)) cAu
IT{I(A) = ITicl(A) = A , Th*efore(i , j) acl(A) c
/, and we have from definition ofA c (i,1)acl(A),
so we get $at(i, j) acl(A) = A. i.e. A is(,,j)I a-
closed..

3) (i,l)lg-closed + (i,l)log-closed and the converse
is not true.
We have to proye thal, if a is(i ,j)Ig-closed, then A
is (i ,j) Iog-closed. For if, since A is Ig-closed, so for
each Ue II1,/ cU, thenlTrcl(A) EU. SinceII;
cl(A)cU , ther l\intlTicl(A) c A cU ,

solT lintlTlcl(A) s ITFIIT tintlTicl(A) e
ITicl(A) c U, so (t,j)acl(A) c lTicl(A) s U. That
is,(ij)acl(/) E U. Therefore A Iog-closed.
4) (i,7) Iog-closed+ (i,flgp-closed and the
converse is not true
W€ have to prove tha! if A is(i,.r)cg-closed, then A
is (i,j) gp-closed. For if, since A is lag-closed, so for
each UE ,4 , / 9 U, then (i,j)acl(A) c U.
(i,j)act(A) =
Au lTplt\inttTicl(A), (i,j)pcl(A) = tv
lTiclt\int(A) c Au lTicll\intlT{l(A) =
(i, j'lqcl(A) Since ITGI(A) c U , then
lTlintlTicl(A) c A cU , f/l,lTj intlT$l(A) c
lTicttTjintlTicl(A) c lTicl(A) c u, so (ij)pcl(.4) c
(i, j)act(A) e U. That is, (i, j)pcl(A) c u.
Therefore A (i,.r)Igpclosed.
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6) (i,l)Igs-closed+ (i,l)IgSclmed and the converse
is not fiue.
We have to prove thar, ifA is (i,j)/ gs-closed, then A
is(i,l)Igftclosed. For if, since A is(i,.,)lgs-closed,
so for each UE ITi , A g U, then (i, Dscl(A) c U .

Since (i,7)scl(/) = Au l\intlTicl(A) e U

, and since ITJintlTicl(A) c lTjintlTicl ITJint(A)
cU (i,i)RcL(A) c u.
Therefore A is (t,l) lgpclosed.
7)- (,,r) Ipclosed- (i,l)Igfrclosed and the converse
is not tue.
We have to prove that, if A is(i,l)lficlosed, thvr A
is(i,j) Igp-closed. For iI
since A is (ij)lfrclosed, lT jintlTicllTjint(A) c A.
Let U be any IOS in IT1 such that / E U
Sinc.e (i,l)pcl(I) = A u lTlintlTLcllTjint(A) = A c
U.
Thaefore A(i, l)IgPclosed.

E) (i,j)Iog-closed+ (i,j)lgs-closed and the converse
is not true in general.
We have to prove that, if A is (i,f Icg-closed, then
A is(i,j)I gs-closed. For if,
since A is(ij) Icg-closed, so for each U E I4
A c U, then(ii) acl(A) c U.
(t, j)sct(A) = Au l\inttr{t(A) c Au
tri cuTinttT$l(A) = (i,j)acl(A) c U

Since (ij) sct(A) c (i,j)acl(A) s U , That is,
(i,j)scl(A) c U.
Therefore, A is (ij) Igs-closed.
9) (ijlgpclosed+ (i,D/gFclosed and the converse
is not true in gen6al.
We have to prove thal, if A is (i,flgp-closed, then
A is (i,j)Igftclosed. For if,
since A is+ (i,l)Igp-closed, so for each U e /l
,A c U, then(ii) pcl(,4) c U

sine U € lfi, lTj intAc A, ther, Pcl(A)= Au
ITJintlTicllTjint(A) c Au lTicllTjint(A) c Au
ITicltTjint(A) = / q U,so(ij)Ifcl(,a) s U.
That is, A is (ij)lgp-closed.
loxij)Io-Clo6ed+ (i,)/s-closed, but the converse is
not true

the result follows
I l(ij)l p-Closed+ (i,.t)/Fclosed, but the converse is
nol tlue

so the result follows.
l2{ij)Ic-closed+ (r,i)Iga-closed and the mnverse
is not true in general.
We have to prove that, ifA is (ij)lo-closed, th€n A is
(ij)tgo-closed. For ii
since A is (ij)Ic-closed, the Ti cllTjintlTiclA c A.

Lel AeU, where U is any ,fi o-open , Since
(i, j')acl(A) = A U lTicllTjintlTicl(A) c A e U.

Thoefore A is( ij)Igc-closed.
13) (ij)Is-closed+ (i,r)Isg-clos€d and the converse
is not tlue in general.
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We have to prove that, ifA is (ij)ts-closed, then A is
(ij)lsg-closed. For il
since A is (ij)ls-closed , thf,l. ITjintlTicA 9 A. Let
.A C U, where U is any ll,s-open , Sincc
(i,j)scl(A) = Av lTtintlTicl(A) c A c U.
Therefore A is (ij)Isg-closed.
14)(ij)Iga-closed+ (ij)Ipre-closed and the converse
is not true.
We have to prove that, ifA is (ij)lga-closed, then A
i( ij)lpre-closed. For il
since A is (ij)Igo-closed , then , if for

each U r:s /4oOS , AgU then (i,j)laclA c U.
(i,j)ucl(A) = A u lTiclTjltntlTicl(A) c U and

sirce lTicll\int(A) c lTicllTjintlTicl(A) . U .lTi
cllTJtnt (A) c A.
Therefore A is (ijlpre-closed
l5) (ijlsg-closed=(ij)I p-closed, and the converse is
not true in general
We haye to prove tha! if A is( ij)lsg-closed, then A
is (ij)Iftclosed. For if, since A is (ij)Isg-closed then

, if for each Ue /4SOS , A q U thfl (i,j)scw c
U. (i,j)scl(A) = Au lTjintlTicl(A) e U and since
ITjintlTicllTjtnt(A) c lTiintlTicl(A) c U
(ITjintA c A) the.,i lTinttT$ll\int (A) c A.
Therefore A (ij)lPclosed.
l6) (ij)Igo-closed+ (ij)Iag-closed, and the converse
is not true in general.
We have to prove that, ifA is(ij)l gc-closed, then A
is(ij)I og-closed. For il
since A is (ij)lgc-closed , th€n , if for each U E
/4aOS , AeU thert (i,j)acA C U. Since
(i,j)acl(A) e ITFA e U for each lOS G , AC G(c
is(ij)loOS)
Thaefore, (ij)acl(,a) c lT$Uc G, A(ij)I cg-

closed
l7{ij)I sg-closed+ (ij)Igs-closed, an the mnverse is
not true in general.
We have to prove that if A is (ij)Isg-closed, than A
is (ij)lgs-closed. For if,
sinc€ A is (ij)Isg-closed , then , if for each U€ ISOS
, A e U then(ij)scrr4 q U. Since (i,j)scl(,a) e
ITicUc-Ufor each(ij)IOs G,,4q6( G is
(ij)rsos)
Therefore, (i,7)scl(I) e IT(U a 6, A is ( i j)lsg-

closed.
The following example shows that;

I ) (i,f I og-closed *) (d,7) I go-closed
2) (i,)1gp-closed,(i,l)Ip-closed, (i, j)Igs-closed

,(i,.1)1gp-closed

and (i,fl pclosed -# 1i,;; gc-ctosed
3) (i,l)/ gs-closed , (i,j) I F.closed and (i,f Igp
closed #,(i,7)Isg-closed.
a),(i,l) Ig-closed -l+ (i,j)I closed

Let X ={a,b,c)nd tt; ={6,fr,e,8,C} where
A = lx,{a'1,{b,c}'), s = lx,(c),{a,b)l,c =
(x,{a,cl,{b}) and
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rcj={6,X,D,E } *here o=(x,Ia),[b]|, E =
(x,{a,c),bl
Ico(x) = {
6, i,e,n,c,o,e,c,,cr,Gr,Gr,Gr,Go,G.r,Ga,Gq,Gro,Gr r

,Grr,Grr ) =ISO(X). where Cr=G, {c }, {C }),
cz=(x,(a\A\ Gr=(x, {D }, {a}), G+=(x, {b }, [c]),
cs=(x, [b ], {a, c}), c6=<x,{bl,gt, G=(x, (c }, {a}),
cs=U, {c }, {D }), Ge- t"Y,{c},A\,
c1r=(x, {a, D }, { c}), Grr=$,la,b},61,
c12-(x, (b, cJ, (a]), c'r=(x,[b, cl, O) .

t) Let L=(X,tbl,,g) c U=x . then L is (i,_,)log-
closed set because

(i,i) acl(L) = Au tTi - cl(tTi - int(tTi - cl(L))
=(i,i) act(L) = A u ITt - ct(tTi - int(x))

= LU X=XcU-
But is not (i,j)Igc-closed set because the only(i,i )

IoOX in X containing LisG11,G13 But (i,j)Igo-cl
=XGGrr,Cn
2) L is (i, j)l e;p-closed ((i,j)lp-closed, (,,j)/gs-
closed, (i,l)rgFclo6ed
and (i,j)lpclosed ) because :

(i,j)pcl(L)=L c U, (d,l)lp-closed = ITi c l(ll-
int(L))c L = IT-cl(O) =Oc L.
, (d,f gscl(L) =x s U and ,(r,j)s0cl(L)=L c U.
but are not (i,.r)ga-ctosed set because by (l).
3)L is (i,j) gs-closed set since (i,j) gscl(Lfl- U

Irj int(tri ct(L))
(i,j) gscl(L)=L U x=x s U.and L is (i,j)I p-

closed,,(i, j)lglclosed
Because (i,j)l P-closed :

ITj int(tTt cltTj int(L)) c 7 so : ITj int(tTi cl g')

=o cL , (i,i)tckl(L) =L c U .But not (i,l) Iss -
closed because the only ISOX in X containing L is
Gu ,Gl] But (i,7) gscl(L) = X ( G11 ,G13

4) since L =(x,{b},gl E U=X then cl(LlX s U
therefore L is (i,l)Ig-closed set but not closed set
L E lT,-closed sa.

The following examples show that;

l) (i,rrgFclosed -*' fr,il lsg --closed, (i,f I
gs --closed ,and (i,j) Igc -+losed .

2) (i,j)rFclosed ---b t , il lsg --closed

3) (,, j) Ip -closed -4> (i, j) Iga --closed

a) (i,j) Igp -closed 4t tr,il lgc -closed
(3-5)Example:

Ya Y = {a,b,c} and lT; = {d,X,e,A) where
A = (x,ta,bl,b), B(x, {c}, {c}) and Irj-
={6,1,c,o } where c=<x,O,{b}), D=
(x,{ a),(a}) .

Let H = lx,O,lcl') cU=(x,{a},{cJ)
l) H is (d,j)Igpclosed sel because (i,/)/90-cl(HF
H su.But H is not (i,flsg -closed, (i,j) I gs -
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closed because (r,l) I gscl(fD= X G U, and not
(i,j)lgc -closed because_(i,j) I gocl(t!= X G U
2) H is (i,j)I0-closedi l\int(tTql ITjint(H)) c H
then
lTjint ( lTt cl(g)) =O e H since (i,l) I

Cacl(H)= X G U then H is not (i,l) lsg --closed.

3) since (i,.,) Ip -closed set (tf, ct n,int1n1) 
= 

n
the Tic lg =O E H so H is (i,.r) Ip -clos€d set but
H is not (i,l) Igo -<losed because (i,i) I gocl(tD: X
gU
4) H is (i,f) lgp -closed because (i,i) Ipcl(r0=Hu
/4cl (tr, int G))
=HU lTiclo =H q U but is not (i,i) Iga --closed

because_(i, j) I acl(Hf X G U
(3-6)Exrmple:
From example (2-3) let M = (X,U),{z)) c U =v
then
l) M is (i,j) Igp -rclosed set because (i,i) I pcl(MF

M u lTicl (lT,int (M))

-MulTlcl(D)=MuX=XcU,But M e lrcX.
And (i, j) r &l(M)- M u lTjint(rT,cl (rTlint (M))

= M U X = X g U so M is (i,j) Igp--closed set but M
e rpcx..
2) Let F= (X,{1},0) s U= x rhen (i,j) r Scl(FF
Fu llin(lTicl (F)) =F u x =x s u so F is (i,i) lgs
-rlosed set but F e ISCX ITlcl( ITi And (i,i) I
ocl(FF F u lTiint(tt,cl (r)) = F u x =x soF is

(i,i) lgo --closed But F e toCX..
Now we introduce the definition of T*-space in bi-
ITS.
(3-Tldefinition:
(X, lTt, ITj) bi-ITS is said to be Tgs-space, ifevery
(ij)Igs-closed set in X is (ij)lsg-closed set in X.
(3-E)proposition;
A subset A of(X, ITi , lT) bi-ITS is (ij)lgc- closed
ifand only if Xr n (i,i)qcl(A) s A, where
X1 = {P- = (e{p},{p)") -X: P-is no where dense in i}
@f The same method of proof in ITS see I I ]
(3-g)theorem:
For (X , lTi , ITj) bi-ITS , the foltowing stalem€nts
are equivalant.
l. (X,IT,,ITj) is Tgs-space,
2. P-is either (ij)lpre-open or (ij)I closed for each

P-EX.
3. Evedij)I ag-closed in X is (ij)lgc-closed.
4. Every gp-closed set in X is pre-closed.
5. Every gg-closed set in X is ft.closed in X.
6. Every gFclosed in X is [closed.
Proof: by similar way on the Tgs space in ITS see

tll.
Now we get tow equavilaot relation and one new
implication in theorem (3-9) .
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gp - closeddg - closed Pre-closed

ga - closed- gp - closed P - closed
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