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Abstract T. D. Rayanagoudar and P. G. Patil [8] introduced two new classes of spaces, called g*-pre regular

and g°-pre normal spaces.

In this paper we studied the concept of cleavability over these spaces: (g"-Pre Regular and g°-Pre Normal) as

following:

1- If P is a class of topological spaces with certain properties and if X is cleavable over # , then X € P.
2- If P is a class of topological spaces with certain properties and if ¥ is cleavable over # , then ¥ € P,
Keywords:, g s( pre)-irresolute M-pre-open (M-pre-closed) absolutely cleavability , g"p(pre)-irresolute, M-pre-

open(M-pre-closed) absolutely double cleavability.
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1- Introduction

In 1985 Arhangl' Skii [1] introduced different
types of cleavability (originally named splitability )
as following :

A topological space X is said to be cleavable over a

class of spaces Pif for 4 X there exists a
continuous mapping f: ¥ = ¥ € P such that

FYf (&) =4, f(X) =Y. Throughout this paper, X
and ¥ denote the topological spaces (X¥.1) and
(¥.o) respectively , Let 4 be a subset of the space
¥X. The interior and closure of a set 4 in X are
denoted by int{djand cl{drespectively. The
complement of 4 is denoted by (X — 4] or A%
2-Preliminaries:
Definition 2.1.[8]

A subset 4 of a topological space (X.1) is called
pre-open set ifA © mtlim'[.d:ljl.

The complement of pre-open set is called. pre-
closed set
Definition 2.2. [7, 2]

Let A 2 X. The intersection of all pre-closed sets
containing A is called pre-closure of A and is
denoted by prlid].

Definition 2.3.
A subset 4 of a topological space (¥,T) is called

1) g -closed [6] if ci{4) € & whenever 4 € Gand G is
open in (X,7). The complement of g -closed set is
called g -open.

2) g™p -closed [5] if pclfd) £ & whenever 4 © G and
& is g -open in  (X.7). The complement of g™p -
closed set is called g™p -open.

Definition 2.4.
A map f: ¥ — ¥ is called :

1 ) M-pre-open (resp. M-pre-closed) [3] if fi¥}is
pre-open (resp. pre-closed) set in ¥ for every pre-
open (resp. pre-closed) set ¥ of X.

2) g*p -irresolute [5] if f~*(F) is g"p -closed in ¥
for every g"p -closed set Fin ¥ .
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3) pre-irresolute [4] if f ~{F) is pre-open in X for
every pre-open set Fin ¥ .
Definition 3.5.[8]

A space (X.1) is said to be g™-pre regular (briefly
g'p -regular) if for every g™p -closed set F and a
point x € F, there exist disjoint pre-open sets Uf
and Vsuch that Fc Iy and x e V.
Definition 3.6[8]
. A topological space (X,t) is said to be g™ pre-
normal
(#™p -normal) if for any pair of disjoint g"p -closed
sets 4 and B, there exist disjoint pre-open sets If
and ¥V suchthatAcUand B CV.
3- g"-Pre Regular - cleavability
Definition 3.1
A topological space X is said to be absolutely g™ -
irresolute, M-pre-open (resp-pre-closed) cleavable
over a class of spaces F , if
4 = X and there exists an injective g°p -irresolute,
M-preopen(resp-pre closed) continuous mapping
fiX¥ =Y eEP ,suchthat f71f(4)=4.
Definition 3.2
A topological space X is said to be absolutely pre-
irresolute, M-preopen(resp-pre closed) cleavable
over a class of spaces P , if
4 c ¥ and there exists an injective pre-irresolute,
M-preopen(resp-pre closed) continuous mapping
fiX¥ =¥ e® ,such that f71f{4)= 4.
Remark3.1
By g% -irresolute, M-preopen(resp-pre closed)
cleavable ,we
mean that g°p -irresolute, M-preopen (resp-M-pre
closed) - continuous function f:¥ =¥ EP is an
injective g"p -irresolute, pre-open(pre-closed)
respectively.
Remark3.2

By pre-irresolute, M-preopen(resp-pre closed)
absolutely cleavable ,we

mean that pre-irresolute, M-preopen (resp-M-pre
closed) function

fiX¥ — ¥ € P is an injective and pre-irresolute, M-
preopen (M-pre-closed) respectively
Theorem 3.1.[8]
Let (¥,7) be a topological space. Then the following

statements are equivalent:
(@) (X.1)is g°p -regular.

Proposition 3.1.
Let space X be a pre-irresolute, M-pre-closed

absolutely cleavable space over a class P of g™y -
regular spaces ¥, then X is g"p -regular spaces

Proof:
Let x be any point in X and a g™p -closed subset

Fof X with
xgF,since X is pre-irresolute M-pre-closed,

absolutely cleavable , so there exists an injective
pre-irresolute M-pre-closed mapping f:X — ¥V € P

such that f7}f(F) = F, and for every yEY there
exists x¥EX such that y=f(xl=Sf =z,
since f is M-pre-closed map
so f(Fjis a g™p closed subset of ¥, such that
v =f(x) & f(F).

SinceY is g"p - regular, so there exist two pre-
open sets G and H of Y withy=f(x]eG ,
fIFIcH,GNH=0,then f i=xef 4G
fYF)c f~YH)this implies that xe&f~YG) ,
Fcf “NH)
, since f is a pre-irresolute , then f~H&), f~ (H)
are pre- open sets of X,
FU6) nfiE) = FHG N
H=fYo)=0

Therefore ¥ is g"p -regular space. Hence ¥ € P

Proposition 3.2
Let X be a g"p -regular space is a g"p -irresolute

and M-pre-open cleavable over a class P , then Y
is g"p -regular , hence Ve
Proof.:
suppose ¥ be any point in ¥ and E be any g'p -
closed subset of ¥ with y € E, there exists x €X
with y=f(x) = f Yy)=x ,and g'p -irresolute
and M- pre-open Injective continuous mapping
f:X — ¥ such that

f'j'flif_l[Efl = f'l[E'j:I, since [ is a g"p -irresolute
, then f~*(E)is g°p - closed set in ¥ this implies
thatf ~*(y) & f ~Y(E), thenx & f ~YE)in ¥,

since ¥ is a gap -regular space , so there exist
pre-open sets U'-Vsuch that *€VY and f_ll::E:' c¥
,this  implies  that fx=yef ':'Lr:', and
ffHEef (") this implies that £ =) since f

(i) For each point x EX and for each g"p -open is M-pre-open and bijective , so FUDFV) are pre-
neighbourhood W of x, there exists a pre- open set open sets of ¥ond

U of x such that pcl(l) = W. FlUInfV)=FfUnV) =

(iii) For each point ¥ and for each g“p -closed set F flo)=0

not containing x, Then Y is  ? -regular space .Hence ¥ £ F.

there exists a pre-open set ¥ of x such that

peliVInF =0. .

Theorem 3. 2.[8] 4- 9 Pre Normal - Cleavability

A topological space (X.1)is g"p -regular if and only Definition 4.1

if for each g™ -closed set F of (¥.7) and each

x € F°, there exist pre-open sets I/ and ¥ of (X.T)

such that x € U and F 2 ¥ and

peliln npclill) = 0.
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A topological space X is said to be double pre-

irresolute, M-pre -open (pre-closed) cleavable over
a class of spaces F, if for any subsets 4 — X and

B cX , there exists a pre-irresolute, M-preopen
(pre-closed) mapping fi1X—¥ such that
f_if[Aj =4 and f_LfI:EE:I =B

Definition 3.2
A topological space X is said to be double g"p -

irresolute, M-pre -open (pre-closed) cleavable over
a class of spaces F, if for any subsets 4 — X and

B c X, there exists a g'p -irresolute, M-preopen
(pre-closed) mapping fi:X—¥ such that
Ffif(A)=A and f7Yf(B)=B.

Theorem 4.3

Let (¥.7)be a topological space. Then the following
statements

are equivalent.

(i) {X.1) is g"p -normal.

(ii) For each g"p -closed F and for each g™p -open
set U containing F, there exists a pre-open set ¥
containing F such that pcl(V)  U.

(iii) For each pair of disjoint g"p -closed sets 4 and
B in (X.1],

there exists a pre-open set I/ containing 4 such
that pel(lf) nE = 0.

(iv) For each pair of disjoint g"p -closed sets 4 and
E in (X,7), there exist a pre-open sets I/ and V
such thatd c U,B €V andpclid) npcliE) = 0.
Proposition 4.1

Let X be a pre-irresolute, M-pre-closed,
absolutely double cleavable space over a class P
of g"p normal spaces , then X is normal .Hence
XeP.

Proof:

Suppose F, .Fbe two disjoint closed P _closed
sets of X, then there exists an injection pre-
irresolute, M-pre-closed, mapping f:X —=VEF
such that f~*f(F) =F.f"f(R)=F .Since f is
M-pre-closed , then , f(F}.f(F] , are two disjoint
¥ is 9P normal
u,v

gp closed sets of Y , since

space , so there exist two pre- open sets such

that f = fH(U) ./ = fH(V)

,Since f is pre- irresolute then f~(U).fYV)
are pre- open sets of X and

fFFran n fin=f"*un

Vi=f Y=o

Then Xisa g'p normal space .Hence X P

Proposition 4.2

Let X be g"p - normal space is a g°p -irresolute, ,
M-preopen absolutely double cleavable over a
class of spaces ¥, then ¥ is g"p - normal space.

Proof:

Let E,.E;, be disjoint g"p - closed subset of V¥,
then there exists an injective g”p -irresolute

, M-preopen mapping f:X¥ — ¥ such that

U ED = FHED U EDY = FH(ED

Since f is g*p -irresolute ,so f~YE,).f"YE,) are

disjoint g*p - closed sets of ¥ , since X is g'p -

normal , so there exist pre- open sets &.H such

that f YE)cG.f YEj J)cH.GNH=0 and
FFYED c f(G).ff~YE,) c f(H) this implies that
Eycf(G). E;c f(H) , since f is pre-open ,then

f(&).f(H), are pre- open sets of ¥ and

F6) N fH) = F(GNH) =

fo)=0

Therefore ¥ is g"p - normal space . Hence

YVeEP.

5-conclusion:

In this paper we have studied and proved these

cases:

1) If 7 is a class of g'p -regular spaces with

certain properties and if ¥ is pre-irresolute, M-

pre-closed absolutely cleavable over® , then

X e P ,also if P is a class of g'p -regular spaces

with certain properties and if ¥ is pre-irresolute,

M-pre-closed spaces with certain properties and

if ¥ is a g'p —irresolute, M-pre-open absolutely

cleavable over F , then ¥ & F.

2) If P is aclass of g'p - normal spaces with

certain properties and if X is a pre-irresolute, M-

pre-closed, absolutely double cleavable over P ,

then X € P, also If P is a class of g"p - normal

spaces with certain properties and if ¥ isa g'p -

irresolute, M-pre-open absolutely double cleavable
over P, then X e F.
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