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1. Introduction
The notion of irreducible open set was first introed by Gierz et al. in [3]. A lot of
research work has been executed using the contépeducible open sets. Irreducible
open set becomes useful tools in various domdiagiames and locales, lattice theory etc
[5,6,8]. The concept of generalised closed setsimiigted by Levine in [7]. A setA is
called generalised closed if whenevAr is contained in an open set its closure is also
contained in that open set. In [15] we studied prapen set in a topological space inspired
by the definition of G.Gierz and we introdugeneralised p-closed sets shortly called
g-p.closed sets. Also we studied some separation axioms ysingen sets and g-p.open
sets and proved that all this separation axiom&aquévalent in a prime symmetric space
[15]. Again in [14] we use p-open sets to study sobasic topological notions like
continuity, compactness etc and thus introducerpiaity, p-compactness etc.

In section 2 of present work we recall some oftthsic definitions and results we
obtained using the concept of p-open sets. In @e@i our main aim is to study the

behaviour of generalised p-closed sets and,p- spaces. We obtained equivalent

condition for a set to be g-p.closed and also weodluce generalised p-continuous
functions. We studied the behaviour of g-p.closets sinder p-continuous, p-closed

functions. Then in section 4 we proved equivalemdition for a space to be f;, and
we obtain that all pF,,, spaces ardl,,,. Moreover we proved that corresponding to any
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topological space there exist a fineifflp; topological space.

2. Preliminaries
Definition 2.1.[15] Let (X,T) be any arbitrary topological space. The openisei®

forms a complete lattice with smallest element @ langest element 1 ; whel@= ¢ and

1=X . We define an open set @ 1 in T to be prime open set if
HNnKOG=HUOG or KOG ; where H,K are open sets ifl such that

HnK#g¢g. Clearly O and 1 are prime inT . Prime open sets are denoted by
p-opensets. Complements of p-open sets are caleldsed sets.

Definition 2.2.[15] Let (X,T) be a topological space and I&[ X , then the

p-closure of A with respect toT is defined as the minimal p-closed super sefofin
X and is denoted as @{A).

Proposition 2.3.[15] Let (X,T) be a topological space, then for every p-open set
Al X there always exists a unique p-closed set comir .

Definition 2.4.[15] Let (X,T) be a topological space and I&[] X , then the

p-interior of A with respect toT is defined as the maximal p-open subsetfofin X
and is denoted as p-int(A).

Proposition 2.5.[15] Let (X,T) be a topological space, then for every p-closed se
Al X there always exists a unigue p-open set contamed.

Theorem 2.6.[15] Let (X,T) be a topological space and[] X. U p-open in X
impliesU nY p-openinY .

Proposition 2.7.[15] Let (X,T) be a topological spaceA[] X and x[OX . Then
xOp-cl(A) if and only if every p-open set containing ‘x’ énsects A.

Definition 2.8.[15] Let (X,T) be a topological space an®[] X then A is said to
be generalised p-closed shortly g-p.closed if p- cl(A) 0O whenever ADO ; O
p-openin X .

Theorem 29.[15] Let (X,T) be a topological space an&lJ X then A is
generalised p-closed if and only ifg{ A) — A contains no non-empty p-closed set.

Theorem 2.10.[15] Let (X,T) be a topological space a1 X be such thatA is
generalised p-closed theA is g-closed.
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Theorem 2.11.[15] Let (X,T) be a topological space. IA is g-p.closed and
A B Op-cl(A) then B is g-p.closed

Definition 2.12.[15] Let (X,T) be any topological space theX is p-T,, if every
g-p.closed set is p-closed.

Theorem 2.13.[15] Let (X,T) be a pT; topological space then it is alwaysIps .
Theorem 2.14. [15] Any topological space id; if and only if it is p-T, .

Definition 2.14. [14] Let (X,T),(Y,T) be two topological spaces and let
f:(X,T) = (Y,T) be a mapping between this two topological spadesis called
p-continuous if the inverse image of p-open setsTh are p-open irT .

Definition 2.16. [14] Let (X,T),(Y,T) be two topological spaces and
f:(X,T) - (Y,T) be a mapping.f is said to be g-homeomorphism if f is
one-one, onto and botli , f™ are p-continuous.

3.Characterisations of generalised p -closed sets, genaralised p -open setsand
generalised p -continuous functions
Theorem 3.1. Let (X,T) be a topological space, then the following coodii are

equivalent for any subsefA 1 X
1. A isg-p.closed.
2. Foreachx belongs to pel (A), p-cl ({X}) nAZg.
3. BOp-cl(A)—A , BO X implies B=¢.

Proof: We proceed through the following steps :
Step 1: Proof of(1)= (2)
Supposex[1p-cl(A) and A is g-p.closed. To prove that d({x}) NnAZg@. On
contradiction we assume that (;t({x}) n A=¢ which implies AO(p - cl ({X}))C .
Since A is g-p.closed and (|n:1f({x}))C is p-open we obtain @t(A) O (p-cl ({X}))C
implies xO p-cl(A) which is not possible. Henceq:l({x}) n A# @ always for x[0 p
-cl(A).
Step 2: To prove(2) = (3)
Assume that pel (A) — A contains a non-empty p-closed $gt and let x[(OC ; that is

xdcd p—c(A-A@1)
(1) implies x[O p-cl(A) = p-c ({x}) nAZg@.
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Thus ¢ # p-cl ({x}) nA

OCnA

O(p-cl(A—-A)n A by(1)

= ¢ . Hence we obtain a contradiction and thereforethy possibility is C = ¢
Thus pcl(A) — A contains no non-empty p-closed set.

Step 3:(3)= (1) holds by Theorem 2.9.

Hence by steps 1, 2 and 3 ; equivalent conditionsafset to be g-p.closed are
verified.

Theorem 3.2. Let (X,T) be atopological space and I&[] X , then A is g-p.closed

if and only if A=P -G where P is a p-closed subset ok and G is such thatG
contains no non-empty p-closed subsepof

Proof: Assume thatA is g-p.closed to prove thah=P -G where P is p-closed and
G is such thatG contains no non-empty p-closed subsetXf Now take P = p-

cl(A) and G= p-cl(A)—A then P is a p-closed set and sina® is g-p.closed ;G
contains no non-empty p-closed set by last theordimus P and G are the required
sets. Now consideP -G = p-cl(A)—(p-cl(A)— A)=A; thatis A is of the required
form and hence the necessary part is proved.

For sufficiency part letA] X and A be of the formA=P -G where P is
p-closed andG contains no non empty p-closed set. We have teeptbat A is
g-p.closed. LetA0 O where ‘O’ is a p-open subset of to prove that pel (A) 0 O.
P and O° are p-closed subsets f hence P n O° is a closed subset oK and

moreover Pn QO° is a closed subset o, then two cases arise eith&n O° is
p-closed or it is not p-closed but closed. If teeand case occurs, since the existence of

atoms which are p-closed is inevitable for a togal space ;P n O° contains at least
atoms inT. Thus in both case® n O° contains a non-empty p-closed subset but as
PnO°0G ; G contains a non-empty p-closed setRfn O° contains. Hence the
only possibility is that PnO°=¢ which implies POO . But AOP=p -
cl(A)OP= p-cl(A) OO and henceA is g-p.closed.

Definition 3.3. A set A1 X in a topological spac€X,T) is said to begeneralised
p-open shortlyg-p.open if and only if A® is g-p.closed.

Theorem 3.4. Let (X,T) be atopological space andl[1 X be a g-p.open set then it is
g-open.

Proof: Given that A is g-p.open= A° is g-p.closed , but theA° is g-closed by
Theorem 2.10. ThusA is g-open.

Remark 3.5. Converse of above theorem is not true. Consi¥er {X, Y, Z} with discrete
topology. A= X —{x, y} is g-open but not g-p.open.
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Theorem 3.6. Let (X,T) be atopological space and I&[1 X . Then A is g-p.open if
and only if F [0 p-int(A) wheneverF is p-closed andF [ A.

Proof: Assume thatA is g-p.open which impliesA® is g-p.closed
= p-cl(A°) OO wheneverA® 0O and O is p-open.

=0°O[p-cl(A°)]° wheneverA° 1O and O is p-open.

= O° 0 p-int(A) whenever A° 1O and O is p-open. By takingF = O°
as the p-closed set , the necessary part is proved.

Conversely we assume th&t is p-closed and

F O p-int(A) wheneverF [0 A

=[p-int(A)]° O F° whenever A° (J F°¢
= A° is g-p.closed. ThusA is g-p.open.

Theorem 3.7. Let (X,T) be a topological space and Iét[] X , then A is g-p.open if
and only if O = X wheneverO is p-open and pat(A) 0 A° 0 O.
Proof: SupposeA is g-p.open and pat(A) 0 A° 0O wheneverO is p-open
= O d[p-int(A) O A°]°
=(p-int(A)° n A= p-cl(A°) - A"
Hence pel (A°) - A° contains a non-empty p-closed set Aft is g-p.closed
and thusO° =g=0= X
For sufficiency part assume th&t is a p-closed set anéf [1 A. It is enough to
prove that F [0 p-int(A) for showing A is g-p.open. Consider mt(A) 0 A° O p-
int(A) J F°. Clearly pint(A) 0 F° is open , then there arise two cases :
1. Ifpint(A)OF°¢ is prime then by assumptionipt(A) O F° = X and
hence F O p-int(A) which implies A is g-p.open.
2. If pint(A)OF° is not prime then there exists two open s8tsand

G, containing pint(A) JF°. Now if at least one ofG, or G, is prime then by
assumption the corresponding set becomes equél tvhich is not possible by definition
of prime. If both G, and G, are not prime then again there exisy and G,

containing the corresponding non-prime open setgath by the same reasoning as above
that is not possible. Continuing this argument gach the conclusion that whenever there

exists open set containing imt(A) 0 F° which is not prime, that will lead to a

contradiction. Hence the only possibility is thaini(A) (0 F° is prime and hence the
result follows from case 1.

Theorem 3.8. Let (X,T) be a topological space and[d X . If A is g-p.closed then
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p-cl(A)— A is g-p.open.
Proof: Assume thatA is g-p.closed to prove that @{A)— A is g-p.open. That is to
prove thatF O p-cl(A)—A=F O p-int(p-cl(A)— A) wheneverF is p-closed.
But FO p-cl(A)— A implies F =¢, since A is g-p.closed and~ is p-closed .
Hence result is trivial.

Remark 3.9. Converse of above theorem not true. For exam)éls{xl,xz,x3} and let

the topology on it be the discrete topology. LAt {x1 x2} , Clearly A is not g-p.closed
but p-cl(A) — A is g-p.open.

Proposition 3.10. Let (X,T) be a topological space andA, B[ X . If p-
int(A) JBO A and A is g-p.open therB is g-p.open.

Proof:Given that p-int(A)OBOA=A"OB°O(p-int(A))°=A0B0Op -
cl(A°). A® is g-p.closed=> B° is g-p.closed by Theorem 2.11. HenBe is g-p.open.

Definition 3.11. Let (X,T), (Y,T') be a mapping between two topological spades
and Y. Then f is said to be p-closed if every p-closed setX¥nis mapped on to
p-closed set inY .

Theorem 3.12. Let (X,T),(Y,T') be two topological spaces. I is a g-p.closed
subset of X and f: X - Y be a p-continuous and p-closed function, thiefA) is
g-p.closed inY .
Proof: Assume thatf (A) 0 O' where O' p-openinY whichimplies AO f ™*(O") .
Since f is p-continuous and’ is p-open inY, f*(Q') is p-open inX and again
since A is g-p.closed,p—cl(A) O f (O') implies
f(p—cl(A) DO (2)

but f(p-cl(A) is a p-closed set and for any sAtl1 X, Al p-cl(A) which
implies pcl(f(A) O p-cl(f(p-cl(A))=f(p-cl(A) DO by(2)

= f(A) is g-p.closed.

Theorem 3.13. Let (X,T), (Y,T') be any two topological spaces and
f:(X,T) - (Y,T") be a p-continuous, p-closed mappingBf is a g-p.closed subset

of Y then f (B) is a g-p.closed subset oOf .

Proof: Given B is a g-p.closed subset &f we have to prove thaf ~(B) is g-p.closed
in X, that is wheneverf (B) 0 O where O is a p-open set inX we have to prove
that p-cl(f *(B)) 0 O. For that it is enough to prove thaight f ™ (B)) n O° = @.
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But f(p-cl(f™(B))n0O°) O p-cl(B)-B. Since B is g-p.closed the only
possibility is that f(p - cl(f *(B))n O°) =¢ which implies p-cl(f *(B))JO
whenever f *(B) 0 O. Hence f (B) is g-p.closed.

Definition 3.14. Amap f : X — Y from a topological spaceX to another topological

spaceY is calledgeneralised p-continuous shortly gp-continuous if inverse image of
every p-closed set iY is g-p.closed inX .
Remark 3.15. Let f:X - Y from a topological spaceX to another topological

spaceY be a p-continuous function then it is also gp-oomus.

Example 3.16. Let R be the real line and let be the identity mapping from the
topological spaceR with co finite topology to the topological spad® with usual
topology. Thenl is gp-continuous but not g-continuous.

Example 3.17. Let X :{a,b,c,d} and let | be the identity mapping frontX,D) to
(X,T) where D is the discrete topology oiX and

T ={X,p{a}.{b}.{a b}.{a,b,c}.{a b,d}}.

Then | is g-continuous but not gp-continuous.

Remark 3.18. The concepts of g-continuity and gp-continuity ardependent of each
other as the above two examples illustrates.

Remark 3.19. When the domain space is |, , the concepts of p-continuity and
gp-continuity coincides.

Theorem 3.20. Let (X,T), (Y,T") be any two topological spaces and
f:(X,T) - (Y,T') be a mapping between the two topological spacén Tthe
following conditions are equivalent :

1. f is gp-continuous.

2. Inverse image of every p-open sebinis g-p.open inX .
Proof: Assume thatf : X — Y is gp-continuous and lé& be a p-open set i, then

Y -G is p-closed set ir¥. Since f is gp-continuous ,f (Y —-G) is g-p.closed in
X . Trivially f(Y-G)=X-f(G). Y-G is p-closed inY which implies
f (Y-G) is g-p.closed inX . Hence X — f (G) is g-p.closed inX and thus
f (G) is g-p.open inX . Conversely we assume that inverse image of qveren set
in Y is g-p.open inX . To prove thatf is gp-continuous. LetH be a p-closed set in
Y, thenY-H is p-open inY which implies f (Y —H) is g-p.open inX . But
f(Y-H)=X-f"(H) ; which implies f *(H) is g-p.closed inX . Thus f is
g-p.continuous.
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Definition 3.21. Let (X,T) be a topological space and Iét[] X then generalised
p-closure of A is defined as the intersection of all g-p.closegessets of A and is
denoted ag- p.cl(A).

Remark 3.22. Since all p-closed sets are g-p.closed p.gHA) O p-cl(A) for any
subset ALl X .

Example 3.23. Let X :{a,b,c,d} and T :{X,@{a}, b},{a, b},{a, b, c},{a, b, d}} be
the topology onX . Consider A={c,d} then pcl(A)={d,b,c} and{a,d,c}and g-
p.cl(A) = A itself.

Theorem 324. If f:(X,T) - (Y,T) is a gp-continuous function between the
topological spaceg¢X,T) and (Y,T') then f(g- p.cl(A) O p-cl(f(A)) for every
subset ALl X .

Proof: Given f is gp-continuous. LetA] X to prove that f(g- p.cl(A) 0O p-
cl(f(A)). Consider pel(A) it is a p-closed set inX and also pel(f(A)) is a
p-closed set inY. Since f is gp-continuousf *(p-cl(f (A))) is a gp-closed set in
X . Clearly AO f™(p-c(f(A)) which implies g-p.cl(A) O f *(p-d(f(A))
which in turn implies f (g - p.cl(A)) O p-cl(f (A)).

Remark 3.25. Converse of above proposition need not be truer;ef@mmple let
X=Y={1,2,3 also letT ={X,@{1}} , T'={Y,»{1,3} be topologies onX and
Y respectively. Definef :(X,T) - (Y,T") by f(1)=2,f(2)=1 and f(3)=3.

Condition of above theorem is satisfied here bafftimction is not gp-continuous.

Theorem 3.26. Let (X,T) , (Y,T') be any two topological spaces and
f:(X,T) - (Y,T') be a mapping between the two topological spacén Tthe

following conditions are equivalent :
1. Corresponding to each poirt] X and each p-open s& containing
f(X) there exists a g-p.open dét containing ‘x’ such thatf (U) OV

2. ForeveryAO X ; f(g-pcl(A)DT p-c(f(A) holds.

Proof: First we will prove (1) implies (2). Lety (] f (g- p.cl(A)) . We have to prove that
yOp-cl(f(A)). Let V be a p-open set containing ‘y’ then there exigteiat X[ X
and a g-p.open set) containing X’ such thatf(x)=y and f(U)OV by
assumption.

yd f(g- pcl(A)

= f*(y)Og- pcl(A)

= x[g- pcl(A).
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Since U is a p-open set containing ‘X Y nAz¢g= fU)n f(A) Z¢
which in turn impliesV n f (A) Z¢ since f(U) OV . ThusV n f(A) # ¢ for every
p-open set containing ‘'y’. Hencg [ p-cl(f(A)) by Proposition 2.7 and thu$ (g -
p.cl(A) O p-cl(f(A).

Next to prove (2)=(1). Assume thatOAO X ; f(g- pc(A)0Op -
cl(f(A)) . Also let xOX and V be a p-open set containind (x) . Take
A= fV®) thenif xOA , f(X)Of(A) =V° which is not possible sinc¥ is a
p-open set containing (X) . Hence the only possibility is that[] A.

Now consider

g-pcl(A) T F7(f(g- pcl(A)

O f*(p-cl(f(A)

= f7(p-cl(vVF))

=fH (V)= A
and then the only possibility is thatgel (A) = A. Since xO A, xg- p.cl(A) which
implies there exists a g-p.open dét containing ‘X’ such thalJ n A=¢ which implies
U O A° and hencef (U) O f(A°) OV thatis f(U) OV . Hence (1) is proved.

Theorem 3.27. Let X,Y,Z be any three topological spaces, moreoYebe a pd,,

space. Also letf : X - Y and g:Y - Z be gp-continuous. Thegof : X - Z is

also gp-continuous.
Proof: We have to prove thagof : X — Z is gp-continuous ; that is to prove that

inverse image of p-closed set i is g-p.closed inX . Let H be a p-closed set i@
then g™*(H) is g-p.closed inY and sinceY is p-T,,, g~'(H) is p-closed inY
which implies f (g™ (H)) is g-p.closed inX provided H is p-closed inZ . Hence
gof is gp-continuous.

Example 3.28. Let X =Y =2 ={1,2,3 also T={X,0{1,3}, T'={v,0{1.{2,3}
and T"={Z,9{1,3}. Define f:(X,T) - (Y,T) by f(1)=3,f(2)=2,f(3)=3.
Clearly both f and g are gp-continuous bugof is not gp-continuous.

4Moreon p-T,, spaces

Theorem 4.1. A topological spacg(X,T) is p-T,,, if and only if each singleton subset is
either p-open or p-closed .
Proof: SupposeX is p-T,,, and let xUJX . To prove that{x} is p-open or p-closed.

Assume that{x} is not p-closed , therX —{X} is not p-open and the only p-open set
containing it is X which implies X—{x} is g-p.closed and sinceX is p-T,, ,
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X —{x} is p-closed which implies{x} is p-open. Hence{x} is either p-open or
p-closed. For sufficiency we assume tlﬁa} is either p-open or p-closed. To prove that
X isp-T,,.Let A beanyg-p.closed subset ® we have to show thaA is p-closed
that is to prove that @l (A) = A itself. Let xJ p-cl(A). Given that{x} is p-open or
p-closed. If{x} is p-open{x} n A% @ since xU p-cl(A). Hence xJA and since
‘X’ is arbitrary p-cl (A) O A. Now assume{x} is p-closed. Sincex[] p-cl(A) and A
is g-p.closed ; el ({x}) N A% @ by Theorem 3.1 which implieéx} n A# @ which in
turn implies X[ A. Thus p<l(A) O A. Hence in both cases@{A) U A implies A is
p-closed. ThusX is p-T,, since A is arbitrary.

Cocoallary 4.2. Any p-T,,, topological space is als®, , .
Proof: Since p-closed sets are always closed, the prao¥ial by last theorem.

Theorem4.3.1f (X,T) isapT,, topological space and U X ,then (Y,T,) isalso
p-Ty, -

Proof: Let yOY [ X. Consider{y}, itis p-open or p-closed irXX since X is p-T;,,
then {y} is p-open or p-closed itY by Theorem 4.1 .

Theorem 4.4. Let (X,T) be a p-T,, topological space andf:X -Y is
p-continuous, p-closed and onto. Th¥nis p-T,, .

Proof: Let BOY be a g-p.closed set then by Theorem : 3f13(B) is g-p.closed and
since X is p-T,,, f*(B) is p-closed. HenceB = f (f (B)) is p-closed inY and
thus Y is p-T,.

Corallary 4.5. p-homeomorphic image of p;, space is pf,,.
Proof: Proof is trivial by last theorem.

Definition 4.6. [16] Let {(Xi,Ti)/i []I} be a collection of topological spaces and let
(X = |_|Xi ,T) be their product space. Then the p-open setsaneTsets of the form

|_|Ui ; whereU; = X, for infinitely many i's and othetJ, 's are all prime open ir;.

Theorem 4.7. Let {(Xa,Ta):aDI} be a collection of topological spaces and let
X = |_|Xa be their product topological space. X is p-T,, then X, is p-T,, for
every gl .

Proof: X contains a subspace p-homeomorphicXg and by using Theorem 4.4 and
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Corollary 4.5 X, is p-T,;, .

Theorem 4.8. Let {(Xa,Ta):aDI} be a collection of topological spaces and let
X = |_|Xa be their product topological space. Thé&h is p-T,, if and only ifX is p-T.
Proof: Sufficiency part is trivial since pi < T, = p-T,, by Theorem 2.13 and
Theorem 2.15. For necessary part, cons{de}r, it is not open in product space and hence
not p-open in product topology and sineé is p-T,,,, {x} is p-closed always for every
‘X" which implies X is p-T;.

Corollary 4.9. Let X = |_|Xa. Then X is p-T,,, ifand only if X, is p-T, for every

all.
Proof: Proof is trivial by last result and by - = T,.

Remark 4.10. p-T,, is not an expansive property as the following eplenilustrates :
Let X ={a,b,c} and T ={X,@{a,b}}, U ={X,@{a}.{a,b}.{a.c}}
be two topologies onX . Clearly T JU and (X,T) is p-T;, but (X,U) is not.

Remark 4.11. p-T,, is not a contractive property for example Ixt:{a, b} and
T :{X,m{a}}, U ={X,¢,{b}} be topologies onX . Then bothT,U is p-T,, but
TnU isnotpT,,.

Theorem 4.12. Let (X,,T,) be a collection of pT,, topological spaces and if
{Ta/aD I} forms a chain with inclusion as the order, tt'(@n,m{Ta/aD I}) is p-Ty,.
Proof: We have to prove tha@X,m{Ta/aD I}) is p-T,,,. Let xOX it is enough to
prove that{x} is either p-open or p-closed in{T /a1}. Assume that{x} not
p-open in N {Ta/aD I}. Then two cases arise :

1. {x} notopeninn{T, /a01}.

2. {x} openinn{T /a 01} butnot prime inn {T,/a01}.

If case 1 occurs, then there exighd]1 such that{x}DTﬂ. Since T is p-Ty,

, X —{X}DTﬂ and is always prime. Now i, (1T, then X —{X}DTa and is always
prime in T,. And if T, OJT,, then if X —{x} not p-open inT,, then {X}DTH OT,
which implies{x} 0T, which is a contradiction. Hence in both casest ighif T, U T,
and T, 0T, ; X —{x} is p-open inT, forall gl . Thus {x} becomes p-closed in
n {Ta/aD I} and that impliesn {Ta/aD I} is p-T,,.
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If case 2 occurs, that is ifx} open in m{Ta/aDI} but not prime in
n{T,/a01}. Then there existt) , VOn{T,/ad1} such thatU nV O{x} and
{X}DU , {x} OV which implies {x} U,V openinT, for every a0l implies
{x} not prime inT, for every a Il . But since eachl, is p-T,,, by Theorem 4.1
X—{x} p-openinT, forevery a Il and thus{x} p-closed inn{Ta/aDI}. Hence
(X,n{T,/aO1}) is pT,,.

Therefore in both caseb(} is either p-open or p-closed in {Ta/aD I} for
each x[1 X and that implies the result.

Theorem 4.13. Let (X,7) be any topology onX , then there exists a topolody on

X such that
1. U

2. (X,U) isp-T,,.

3. If (X,y) isp-T,, where (X,y) issuchthatr Oy OU ,then y=U
Proof: Let G :{ra/aD I} be the indexed family of d;,, topologies onX finer than
7. G#¢ since G contains atleast the discrete topology. Considérain of subsets of
G say{r,/a0Jd} then n{r,/a0J} is p-T,, and 70 n{r,/a0J}. But then
n {ra/a 0 J} belongs toG and by applying dual statement of Zorn’s lemnwittains

aminimal elementJ suchthatr JU andU is p-T;,, and by minimality condition 3
is also satisfied. Hence the theorem is proved.

5. Conclusion
We have studied the behavior of p-open, g-p.openclpsed sets etc under various
mappings involving p-open , p-closed and g-p.closetd. Also proved some equivalent

conditions for pd,,, spaces, gp-continuous functions, g-p.closed seisoatained that

being p-T,,, is preserved under p-homeomorphisms. Some mordeweseparation
axioms are yet to be analysed using p-open seti endur proposed future work.

Acknowledgement. The first author wishes to thank University GraBtsmmission, India
for the award of teacher fellowship under XlI plp@ariod and sincerely grateful to the
referee for valuable suggestions which improvedgmeation of the work.

REFERENCES

G.Birkhoff, On combination of topologieBund. Math., 26 (1936) 156-166.
George Gratzet,attice Theory, University of Manitoba, 1971.

G.Gierz, K.H.Hofmann, K.Keimel, J.D.Lawson, M.Mis® and D.S.ScottA
compendium of continuous lattices, Springer-Verlag, Berlin, 1980.

4. J.Cao, M.Ganster and |.Reilly, On Generalised dosetsTopology and its
Applications, 123(1) (2002) 37-46.

wnN e

102



10.
11.

12.

13.
14.

15.

16.

Results on Generalisgeclosed Sets

Jorge Picardo and Ales Pultr, Frames and Localegoldgy without points,
Birkhauser, 2011.

M.M.Kovar, A note on the topology generated by Sopen filters. The 3rd
International Mathematical Workshop. Brno, Czeclpitsic:, 2004. pp. 1.
N.Levine, Generalised closed sets in topologicatepRend. Circ. Mat. Palermo, 19
(1970) 89-96.

P.T.Johnstonestone Spaces, Cambridge University Press, 1986.

R.E.Larson and S.J.Andima, The lattice of topolsgiesurvey, Rocky Mountain
Journal of Mathematics, 5(2) (1975) 177-198.

Stephen WillardGeneral Topology, 1970.

W.Dunham and N.Levine, Further results on genemdlislosed setsKkyungpook
Math. Journal, 20(2) (1980) 169-175.

W.Dunham, A new closure operator for nop topologies, Kyungpook Math.
Journal, 22(1) (1982) 55-60.

W.Dunham, T,,, spacesKyungpook Math. Journal, 17(2) (1977) 161-169.

Vinitha.T and T.P.Johnson, p-compactness and Q¥paotness@lobal Journal of
Pure and Applied Mathematics, 13(9) (2017)5539-5550.

Vinitha.T and T.P.Johnson, On Generalised p-clestsl Accepted for publication in
International Journal of Pure and Applied Mathematics.

Vinitha.T and T.P.Johnson, Non-prime isolated, rpducible, p-door and sub
p-maximal spaces, Accepted for publicationBalletin of Kerala Mathematical
Association.

103



