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Abstract- The purpose of this paper is to introduce a new
class of sets called P -open M-sets in multiset topological

spaces and also we introduce a P-continuous M-set functions
in multi-set topology. Also some of its interesting properties
are discussed.

1. INTRODUCTION

The concept of generalized closed sets in a
topological space was introduced by Levine
N Ganambal Y™ |introduced by On Generalized Pre regular-
closed sets in Topological Spaces. Girish K P ,Sunil Jacob
John®! introduced the concept of On Multi-set.. Jafari S,
Noiri T, Rajesh N and Thivagarn MLP!, introduced the
Another Generalization of closed sets.James MunkersRE,
introduced the notation on Topology. LevineN[™., introduced
the Semi open sets, Semi-continuity in Topological spaces.
Mashour A.S, Abd El-Monsef M E and El-deep S N[,
discussed the On pre-continuous and weak pre-continuous
mapping . Noiri T, Maki H and UmeharaJ®™, introduced the
Generalized pre-closed functions. Sundaram P and Sheik John

M discussed  the  On
Topology.Devamanoharan ~ C,Pious

@W_closed sets in
Missier S and

JafariS™.introduced the notions of 2 -closed sets and P-open
sets in topological spaces.Devamanoharan C, Pious Missier

S introduced the notions of P-continuous functions.In this

paper we introduce new class of M-sets called £-closed M-
sets in multi-set topological spaces.
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I1. PRELIMINARIES

Definition : 2.1
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Let X be any non-empty set.A family T of subsets of X

is said to be a topology on X if and only if T satisfies the
following axioms:

0) D and X are in

(ii) The union of the elements of any sub-collection of T
isin T

(iii) The finite intersection of the elements of any sub

collection of T is in T. Then 7 is a topology on X.The
ordered pair (x,7)is called a topological space.

Definition: 2.2

Let (x, 1) be a topological space.A subset A of x is said

to be a preopen set if A S inf(cl(A))ang pre-closed set if
cl(inf(4)) < A.

Definition: 2.3

Let (x, t) be a topological space. A subset A of X is
said to be Semi Open set if 4 & cl(inf(4)) and semi
closed set if nf(cl(4)) < A.

Definition: 2.4

Let ( x,Tj be a topological space. A Subset A of X is
said to be regular open set if 4 = inf(cl(A)) and regular
closed setif 4 = cl(inf(A)),

Thought-out this paper ( X, Tj, (v, &) and(zn)
will always denote topological spaces and ( M, Tj, (N, d) and
( P, TF) denote Multiset topological spaces. Then

inf(A), €l(4) genote the interior and closure of the set A,
respectively.
Definition: 2.5
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Let (x, t) be a topological space. A subset set if ASX
is said to begeneralised pre-closed (briefly gp-closed) if
whenever ACU and U is open in X.

Definition: 2.6

Let (%, 7) be a topological space. A subset set if ASX
is said to be generalised pre-regular closed (briefly gpr-closed)
if whenever ACU and U is regular open in X.

Definition: 2.7

Let(x, 1) be a topological space. A subset ASX is
said to be g -closed set if cl(A)=U whenever AcU and U is a
9 —closed set if cl(A)SU whenever AcU and U is aﬁ—open
set in(x, 7).The complement of ad —closed set is said to be a

o~

& ~ open set.
Definition: 2.8

Let (x, 1) be a topological space. A subset ASX is
said to be * & -closed set if cl(A)SU whenever AcU and U is

semi open set in (x, T) .The complement of a &-closed set is
said to be a g” open set.

Definition: 2.9

Let (X, 7) be a topological space. A subset AcX
is said to be a igs—closed set if 5‘31[1‘1] £ U \whenever
ASUgduisa *g-open set in (X, Tj. The complement of
a ""—'gs-closed set is said to be igs-closed set is said to be

#gs-open set.

Definition: 2.10

Let (X, 7) be a topological space. A subset AcX
is said to be a 9-closed set if l(A) S U whenever 4 S U
and Uis a ¢gs—open set in (X, Tj. The complement of a g.

closed set is said to be a 9- open set.

Definition: 2.11

Let (X,7) be a topological space. A subset A of X is
said to be P-closed set if PCl(A) S int(U) whenever
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AcU and U is (X, 1),

Definition: 2.12

ﬁ—open in

Let (X, 7) and (N, 8) be any two topological

spaces. A function S (X,7) = (Y.6) is said to be P-
-1

continuous if £ (V) is Peclosed in (%) for every P-

closed set V of [Y, 5).

Definition: 2.13

Let (X:7) and (N.6) pe any two topological
spaces. A function f:(%.7) = (Y.8) is said to be P-
irresolute it (V) is Pclosed in (%:T) for every P-
closed set V of (¥ 6),

Definition: 2.14

A M-set M drawn from the set % is represented by a

function count M or Car defined as Cai X = W yhere W
represents the set of whole numbers.

Example: 2.14.1

Let X = 1% 3. Z)pe any set and W = 3. Then
3 2 3

w=13 2. coty
x"y =) is an M-set drawn from <*. Clearly, a set is a

special case of a M-set.
Definition: 2.15

A sub M-set N of M is a whole sub M-set of M with
each element in N having full multiplicity as in M.

ie., Cu () = Cog (2] for every Xin N,
Definition: 2.16

A sub M-set N of M is a partial whole sub M-set of
M with atleast one element in N having full multiplicity as in
M.

e, () = Coe (%) for some X in N.

Definition: 2.17

A sub M-set N of M is a full sub M-set of M if each
element in M is an element in N with the same or lesser
multiplicity as in M.

ie, M" =N yith O = Cor () for every x in N.

www.ijsart.com



IJSART - Volume 4 Issue 5 - MAY 2018

Example: 2.17.1

M_Fa%
Let =" »"=) be an M-set. Following are the
some of the sub M-set of M which are whole sub M-sets,

partial whole sub M-sets and full sub M-sets.

2 3}
a) A Sub M-set {x’:»' is a whole sub M-set a partial
whole sub M-set of M but it is not full sub M-set of

M.
13 2

b) A sub M-set {f’}"z} is a partial whole sub M-set
and full sub M-set of M but it is not a whole sub M-
set of M.
&)
¢) A sub M-set Lx"»J is partial whole sub M-set of M
which neither whole sub M-set nor full sub M-set of
M.

Definition: 2.18

A sub M-set R of M x M is said to be an M-set

™m n

relation on M if for every member (I ! :f) of R has a count,
m

product of ©1 (2, ¥)and €2(%¥). We denote = related to
7] m (1]

;by? ¥,
Definition: 2.19

A M-set relation f is called an M-set function if for
m

every element x in Dom F, there is exactly one Ran f such
m n

that (?’;) is in f with the pair occurig as the product of

¢1(%,¥) and €2(%, ¥,
Example: 2.19.1

Ml—{ﬁﬁ} AL — {5,5}
Let x yland ~ a k) be two M-sets.

Then an M-set function from M1 to Mz may be defined as
g 2} g E}
f — {-.:"’E. "}Jh'}

16 a0

Definition: 2.20
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Let M € [x]ang TS 27 (M) Then T is called
Multiset topology of M if T satisfies the following properties

a) A M-set M and the empty M-set # arein T.
b) The M-set union of the elements of any sub

collection of T isin T.
c) The M-set intersection of the elements of any

finite subcollection of Tisin T,

Definition: 2.21

. . W
A sub M-set N of an M-topological space M in [x]
is said to be closed if the M-set M SN is open. i.e.,

N°=MG@©N
Example: 2.21.1

Let X = {03z W =25 ="v"z) pe
a M-set

= 1) fzpfr 1) fz 2
T = {M_pfp;{x};{x};{xr}_}r{xr}_

topology and (M, T)is an M-topological space.
Then the complement of any sub M-set N is a M-

drawn from X. Let

}} Clearly, T is an M-

topological space (M, ) is shown as:
N =53 en ¥ = B gy oV =1
a). If & ¥J, then z)and b). If xJ then

111
Nc ={_!__!_}
x'y'=

Definition: 2.22

Given a sub M-set A of an M-topological space M in

W
[x] , the interior of A is defined as the M-set union of all
open M-sets contained in A and is denoted by Int (A).

ie, Int (A)=U{G S M:G g open M-set and
G S H} and
Cineray (x) = max{C;(x):G S A,G €1}

Definition: 2.23

Given a sub M-set A of a M-topological space M in
W
[3‘-’] , the closure of A is defined as the M-set intersection of

all closed M-sets containing A and is denoted by cl(A),
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ie.
cl(A) =n{K S M:K isa closed M —

set and A S K}

and Cortay (%) = min{Cp(x):AS K, K €17}

Example: 2.23.1

M= {E i}
Let X ={a.b,c}, W =3 5 a'b’c

the M-set on X. Let {M fp’{ }’{2} {2 2}} Clearly,

T is a M-topology and the ordered pair (Mrﬂis an M-
2 1 2 1 1
{qJ’M’{b c} {E’:}’{;}}_

of M. Then

:r|r-.'|

topological space. Then

_{c 1)
a={22
Let v'c) be the sub M-set

Int (4) = {—} cl(4) = {: i}

Definition: 2.24
Let M and N be two M-topological spaces. The M-set

function f:M —N is said to be continuous if for each open

-1
sub M-set V of N, the M-set /) is an open sub M-set of
M

_1 —_—
M, where f (Vj is the M-set of all points = in M for which

(2

Jerv
x for some n.

Example: 2.24.1

mM={2223  N= (222
Let a b ¢ d) and %'y’ 2w

two M-sets, then

7 5 7 5 5 6 4
= {N;fp;{}};{;};{;J_}r{_r;r:}}
and o o be two M-

topologies on M and N respectively.
Consider two M-set function fiM =N and

{55} {45‘} 44 B8

F= {m’y- Bz E*'}
g:M =N g given by = and

{F"} Gz G2 G

B

35 "2 " o2¢ 7 o1z -
} The M-set function / is

continuous since the inverse of each member of the M-

topology & on N is a member of the M-topology T on M.
The M-set function g is not continuous. Since

5 6 4
{_!_!_} E6
¥y oz w

. i.e., an open M-se of N, but its inverse image
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({ Ew }) { ﬁ'} f
y'z'w € is not an open sub M-set of M,
{_! 1}

Definition: 2.25

Let M and N be two M-sets drawn from a set X.
Then, the following are defined

a) M=Nif Cy(x) =Cy(X) gora x€X

by MEN;Cy () = Cy(x) goranx € X

) P=MUN j Cpl(x) = Max {Cy(x),Cy(x)}
forall X € X

d P=Mn0N j Cpl(x) = Min {Cy; (x),Cy(x)}
forall X € X

e) P=M@N j Cplx) = Cpylx)+ Cylx) for
al* €X

ff P=MGN if
Cp(x) = Max{Cy (x) — Cy(x), 0} all
xEX

where$ and &) represents M-set addition and M-set
subtraction respectively.

Definition: 2.26

A domain X is defined as a set of elements from

W
which M-sets are constructed. The M-set space [x] is the
set of all M-sets whose elements are in X such that no
elements in the M-set occurs more than W times.

The set [x] is the set of all M-sets over a domain X
such that there is no limit on the number of occurrences of an
element in an M-set.

I11. BASIC PROPERTIES OF P-CLOSED M-SETS

Throughout this paper X denote a non — empty set,

W
M € [x]™ and CarzX = W \yhere W is the set of all whole
numbers.

Definition: 3.1

Let (M, ije an M-topological space. A sub M-set
A of M is said to be a pre open M-set if
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AESint (_Cl (Aj )With CA [xj = Cinrlic!':zﬂ) (xl for all
XEX The complement of the pre open M-set is said to be a

A2 cl(int(4))

pre closed M-set if with

CA(xj = Cc: I:z'nr':A}Il [xj forall = X_
Definition: 3.2

Let (M, ije a M-topological space. Then the
preclosure of a M-set is denoted by Pel(Adang defined as

pel(a) =
({B:B 2 A,each B € M is a preclosed M — set}
forall X E X

Example: 3.2.1

Let X={xy} W= 2y

= Gihem o (.6)-63))
w2 NS M) Clearly, Tis

M-topology and the ordered pair (Mrﬂis a M-topological

1 1 11
me ()G 53
space. Now, the preopen M-sets are: ) yd Wy

pel(4) =2}

xf,

-
=

a={)
Let =) be asub M-set of M. Then
Definition: 2.3

Let (x, 7) be a topological space. A subset A of X is
said to be Semi Open set if A S cl(inf(A4)) and semi
closed set if inf(cl(4)) < A.

Definition: 3.4

Let (M, ) be M-topological space. A sub M-set A

A< el(int(A)) i

of M is said to be semi open M-set if
< C oafir

Ca(x) = Corfme ) () for all * € £ The complement of

the semi-open M-set is said to be a semi closed M-set if

A2 Lﬂt(_cj'(}lj) with CA(x:] = Cinrlzc!':fﬂ'j (.’XZj for all

xeEX

Example: 3.4.1

Let X={x,y}L W = 2y

m- - e . 8.0.£3.2.3)
S x . » x W £ W
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Clearly, T is a M-topology and the ordered pair (M, 1) js 4
M-topological space. Now, the semi open M-sets are:

A e I e
PGS GG G5 75 and the semi closed M-

o (2260220
sets are x ¥ x x ¥ x x'y

Definition: 3.5

Let (M, 7) be a M-topological space. A sub M-set A
of M is said to be a regular open M-set if A=int [d [;1])
with CA (xj = Cintlzcl':ﬂ}) (xj for all
complement of the regular open M-set is said to be a regular
it A = cl(int(4))

xEX  The

closed M-set with

CA(xj = Cc:lzinr':A}:I Exl forall X = X_
Example: 3.5.1

Let X={xyz}, W= 249

i g e .0 6]
s RS MY Clearly, T

is a M-topology and the ordered pair (M, 7) be a M-
topological space. Now, the closed M-sets are:

wo {2 GG e ={]

¥y &l \w &g 2t Let %) be a sub M-set of
int(c1(4)) = {1} 4 = int (c1(4))

M Then x with

Cylx) = C:’nrlzc:':ﬂ,})(xl for all *€X Hence A is a

regular open M-set. Its

A‘=M$H={

complement
1 E}

v'z) is a regular closed M-set, since
A= ci[i’nt(ﬂ])with Calx) = Cenr[c:(@](xj_

Definition: 3.6

Let (M, 7) be a M-topological space. A sub M-set
AESM s said to be a generalized pre closed (briefly gp-
closed) if pcl(A) S U whenever A S U ang U s open M-
setin (M, Dyith Coerta) (1) € Cy(X) g o x € X e
complement of gp-closed M-set is said to be a gp-open M-set.

Example: 3.6.1
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Let X={xyLW= 2y

w= ()= (e (.66
oy ONEMY) Clearly, Tis

a M-topological space. Here, the pre closed M-sets are:
1 2 11

Mo (3G 6)
vl ol ) and the gp-closed M-sets are:

o ) GG

Definition: 3.7

Let (M, 7) be a M-topological space. A sub M-set
A S M s said to be a generalized pre regular closed M-set
(briefly gpr-closed) it Pcl(A) S U \whenever A S U gng U

is regular open M st in (M. T). Then complement of gpr-
closed M-set is said to be a gpr-open M-set.

Example: 3.7.1
Let X={xyLW = 24y

M= {iri}’r = {M’ . {i}’{f}’{irf}} Clearly, T is

a M-topology and the ordered pair (M, 7) is a M-topological
space. Here, the pre closed M-sets are:

o ).

e
[
[

x’}'} and the regular open M-sets are:

Hence

]

the gpr-closed M-sets are:

;’;} and the gpr-open M-sets are:

Definition: 3.8

a) Let (M, 1) be an M-topological space. A sub M-set
ASM s said to be a 9 closed M-set if
cl(A) S U whenever A S U and U is semi
open M-set in (M, 7) with
Coray < Cul)yhenever €alx) < Cy (x),
for all * € X The complement of a 9_closed
M-set is said to be a ﬁ-open M-set.

b) Let (M, 1) be an M-topological space. A sub M-set
AEM js said to be a *I-closed M-set if
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cd(A) U whenever A S U and U is a 4.

open M-set in (M, 1) with
Couta (x) = Cy(x) whenever
Calx) S Cy(x) for an X¥EX  The

complement of a *g-closed M-set is said to be a
*g-open M-set.

c) Let (M, 1) be an M-topological space. A sub M-set
AEM js said to be a ¢gs—closed M-set if
Sel(A) S U whenever A S U and U is *g-
open M-set in (M. T) with Csera) = Cy(x)
whenever €a(x) = Cy(x) for al * € Xo7ne
complement of a ¢gs-closed M-set is said to be
a ¢gs—open M-set.

d) Let (Mr T) be an M-topological space. A sub M-set
AESM js said to be a I-closed M-set if
cl(A) S U whenever A S U and U is a #gs-

open M-set in (M, T) with
Corta) (%) = Cy(X)yyhenever
Cax) =Cy(x)  for al XEX  The

complement of a ﬁ-closed M-set is said to be a
ﬁ—open M-set.

e) Let (M, ije an M-topological space. A sub M-set
ACM js said 1o be a p-closed M-set if
pel(4) S int (U) whenever 4 S U and U is
a g -open M-set in (M, T)\yith
Cocrta) () = Coe (1) (\whenever

Calx) = Cy(x) for an X*E€EX  The
complement of a p-closed M-set is said to be a p-

open M-set.
Example: 3.8.1
Let X = (o, y5L, W =2 and
M= {E,E},T =
x ¥

o (3.0).863.6.3)

ClearlyT is an M-topology and the ordered pair (M, Tis a M-
topological space. Here, the pre closed M-sets are:

woLELE LY
GG Y GRS and the semi open
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w006 ves
Mo 3 G s B )
M, o, {i}{i}{ii}{iﬂ and

the #gs-open M-sets are:

M"p’{i} {1} { } {3} {; ;T} and thegopenMsets
are: M. { } { } {,%} {i} {x ;,} Hence the P-
closed M-sets are: M. 9. {i}’ E’:%} ’ E}’ {i’i}’ {:_n’:%}

Preposition: 3.9

M-sets are:
open M-sets are:

the *g-open M-sets are:

Let (M, ) be a M-topological space. If a sub M-set

A of M is open and pre closed, then A is a P-closed M-set.
Proof
Let A be an open and pre closed sub M-set of

(M, 7) et A S Uandu beﬁ-open M-set in (M T) Then
pel(A) = A = Int (4),pcl(4) € int(U) with

Coctta) = Cane(U) gor all ¥ € X Hence A is P-closed M-

set.
The converse of Proposition 3.9 need not be true as
shown from the Example 3.8.1

Example: 3.9.1

Let and

w=2)e=mo 00630

Clearly, T is a M-topology and the ordered pairs (M, 1) s an
M-topological space. Here, the open M-sets are

we (GGG B
GGGy G and the pre closed
wo 3L ALELE R

M w7 v) =) W&y W v)and the
P_closed M-sets are

R R e R R
PG EH S EYESYS Here, the P-closed

M-set xJ is pre closed M-set but it is not an open M-
set.

M-sets are

Preposition: 3.10
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Let (Mr"‘jbe an M-topological space. Every P-
closed M-set is gpr-closed M-set.

Proof:

Let A be any P-closed M-set. Let ASUgng Upe
regular open M-set. Observe that every regular open M-set is

open M-set and every open M-set is ﬁ—open M-set and
therefore A is FP-closed M-set. It
pel(4) € int(U) = U it Cocrta) = Cu(X) gor g

follows that

X € X Hence A is gpr-closed M-set.

The converse of Proposition 3.10 need not be true as
shown from the Example 3.9.1

Example: 3.10.1

Let x={a,b}, W =1ayq

MZ{EpE}JT:{Mrﬂ?{E}} .

a b 2t} Clearly, T is an M-topology
and the ordered pairs (Mr"‘jis an M-topological. Here, the
Mo {24
gpr-closed M-sets are @S S and the P-closed M-

1 1
M.} v={
sets are: ¢ Here gpr-closed M-set a) is not P-

closed M-set.

Remark:

The union of two © -closed M-sets need not be -
closed M-set.

Example: 3.10.2

n= i {me (. £
sy RS Clearly, T

is an M-topological space. Here, the P-closed M-set are:

i 21 2 1 11 21 1 i 21 i 11
M:‘P TR I D N TR A ) B r{_r__r_
= y'= x ' E x = x ¥y E x ¥ E x ¥ E

71 12 1

U={ } V= T

. Let and X ¥ =
Uuv = {i,i,i}_

x ¥ =) js not P-closed M-set.

be P-closed M-sets.
But

Proposition: 3.11

www.ijsart.com

}



IJSART - Volume 4 Issue 5 - MAY 2018

Let (M, T)be an M-topological space. If a sub M-set
A of (M, 7) is ﬁ-open and P-closed M-set, then A is pre-
closed M-set in (M, 7).

Proof:

If a sub M-set A of (M, 1) is ﬁ-open M-set and p-closed M-
set. Then pel(A) € Int(A4) € Ay
Cocrta) (XD < Gy () for all * € X Hence A is pre-closed

M-set in (M, 7).
The Converseof proposition 3.11 need not be true as shown
from the example 3.10.2.

Example: 3.11.1
Let X = {xr}’},w =29 M= {Exx’zfz}’},

o= (M0, {3/ (b B} (e 21

is an M-topology and the ordered pair (M, 1) is an M-
M

Clearly ,T

topological ~ space.Here, the preclosed -sets  are

ISSN [ONLINE]: 2395-1052
Let X = {xr}’},w =249 M= {zfzx’zfz}’},

(M, 0.0 (1} @lyd (e 2y (e 1))
Clearly ,T is an M -topology and the ordered pair (M, 1) js

an M-topological space.Here, the regular closed M _sets are
M, o, {1/} zf}r]‘r ey 1f}r]‘ and the P-

cIosedM -sets are

M, (23 (M Gl (U b Bl Wb M e 2 )

—_[2 1
Here,the P-closed ™M -set V= { fx’ f}’} is not open™ -set

and is not regular closed™ -sets.

Definition:3.13

Let (M, ije an M-topological space.Then the semi-

closure of an M-set A is denoted by ¥ cl(A) and defined as
scl(4) =

Nn{B:B 2 A,each B S M is a semiclosed M —
set}

M, e, {zxx}’ {1/{":;}! {zfz}i’}{lfz}i’}’ { 1/’::;! 12’}&* {zfzx , 1/’}’}{%;;33/@:}] = min {E: B2 A4 each BE

and the g -open M _gets are

M, @, {zfx}r{lfx}r {zf{}r}r{lfzxrzf}’} and the P-closed

M-sets are

M is a semiclosed M — set}
for all ¥EX

Example : 3.13.1

M, 0, (2 Lch (b LY A e Y Bl o e 2 )

—Ji; 1
.Here, the preclosed M _get V= { ,fx’ /z}’} is P-closed M-

sets but it is not ﬁ-open M sets.

Proposition: 3.12

Let (M, T)be an M-topological space. If a sub M-set

Aof (M,T) j open and regular closed then A is P-closed M-
set.

Proof:

Let A be open M-set and regular closed M-set.Since
regular closed M-set is pre-closed M-set.Then A is open and

pre-closed M-set.By proposition 2.1, A is P-closed M-set.

The Converseof proposition 3.12 need not be true as shown
from the example 3.11.1.

Example: 3.12.1
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Let X = {x,}r}7W = 25nd

M= 3,2y} =

(.0, (1) () Bhd M b (M U0}

Clearly ;T is an M -topology and the ordered pair (M, 1) is an

M-topological space.Now the semi open M-set are:

M,qp, {zf{x}r {1/{1}” {1/{1 , 1,6;}’ {zfzxr 12’}&* {1/{1 , zfy}

. Let A= {zfzx’lfz}’} be a sub M-set of (MJTJ.Then
scl(4) = {2/, Yy)ony Sint(A) = (/. 1))

Proposition: 3.14

Let (Mrﬂbe an M-topological space.If A is P-

A € B < pel(A)yith

closed M-set and

www.ijsart.com
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Ca(x) = Cg(x) = Coeyay (x] for all *€X then B is P-
closed M -sets.
Proof:

Let U be a ﬁ-open M sets of (M, 7) such that
BEU then AU and since A is P-closed, we have
pel(A) € int(U) Now
pcl(B) € pel(pcl(A)) = pel(A) € int(U) yim
Cocrtey (%) = Coneiuny (%) . for all *€X Hence B is P-

closed M -sets.
IV.. P-CONTINUOUS M-SET FUNCTIONS:

Throughout this paper X denote a non - empty set,

W
M € [x]" and Cart X = W \yhere W is the set of all whole
numbers.

Definition: 4.1

Let (M. T) ang (V. 0) pe any two M-topological
spaces. Any M-set function f:(M,7) = (N,8) is called P-
continuous M-set function of f_lﬂ‘j is a P-closed M-set in
(M, Tfor every closed M-set V in (N, &),

Example: 4.1.1
Lot X={xyL W, = 1
Y={a,bl,W, =2 | & M= {;’;} and ¥
o= {1
two M-sets. Let *
d = {m, @, {5

E}} be two M-topologies on M and N

Lr .
[ —
e e
Qo
>
o

respectively. Then (M, 7); (N.8) the two topological
o). ()
spaces. Now, P-closed M-sets of (M T) are; O G

1
Mr » {_}
and the closed M-sets of (N’ ‘Fjare ¢ BJ,
Let the M-set function J: (M, T) = (N,8) pe

f={3

ool
AL
=

r

=

I’-.'||

defined as } Hence, f is p-continuous M-set
function, as the inverse image of every closed M-set in

(N.G) is P-closed M-set in (M. T),
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Definition : 4.2

Let (M,T) and (N, &) pe any two M-topological
space.Any M-set function f:(M,7) = (N,8) is called an
irresolute M-set function ifJ‘F_lﬂ'xj is open M-set in (M,T)
for every open M-set V in (N.G),

Example: 4.2.1
Let X={xyL,W =2 and

—_jz1 11
¥= {fl, b},Wz = 11Let M = {x’}'} and N = {a’b} be
two M-sets.

Let © M. . {i}’{f} and = {N"P’{i}} be two M-

topologies on M and N respectively. Then (M, 7). (N, 6) the

two M-topological spaces. Now, the open M-sets of (M . Tj
1

M.} 3)
are v ¥4 and the open M-sets of (Nrgjare

1
v}

Let the M-set function f: (M, T) = (N,8) pe

2

function, as the inverse image of every open M-set in (N, &)

=3l

i1

r

b | b
a |p|“
et | 1

} Here, f is irresolute M-set

defined as

is open M-set in (M, 1),

Definition: 4.3

Let (M. T) ang (V. 5) pe any two M-topological
space. Any M-set function f(M, 1) = (N,6) is called a
P-irresolute M-set function if £~ (V) is P-closed M-set in
(M, ijorevery P-closed M-set V in (N 8),

Example: 4.3.1
Let X ={x,yL W, = 254
[z =11
Y={a,b},wz = 1_ LetM_{x’}'}andN {a’b}be
any two M-sets. Let

o={e .88 £33

5=F@H}
" a be two M-topologies on M and N

and
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respectively. Then (M,7), (N, 5) the two M-topological
the P-closed M-sets

of (M,rj are
2 1 1 2

LA 1 e B o B b
o8 ¥ R ISEb B (o) £ o and the P-closed M-sets of

1
(N, &)are N, @ {;}.
Let the M-set function /:(M,T) = (N.&) e

spaces. Now,

defined as {2 “ } Here, f is P-irresolute M-set

function, as the inverse image of every P-closed M-set in
(N, 8) s £_closed M-set in (M, T).

Proposition: 4.4

Let (M.T),(N.8) ang (P.71) e any three M-
topological spaces. if £z (M, 7) = (N, &) is 3 P-continuous
M-set function and 9 (N> &) = (P.mis 4 continuous M-

set function, then gof:(M,t) = (P,m)is P-continuous M-
set function

Proof:

Let V be any closed M-set in (P, Tﬂ. Since g is a
continuous M-set function, H_l (V) is closed M-set in
(N.8) since f is P-continuous M-set function,
f_l[g_ltvj) - (gﬂﬁ_ltvj is closed M-set in (M- T),

Therefore @2 is a 2-continuous M-set function.

Proposition: 4.5

Let (M. T),(N.8) ang (P.71) e any three M-
topological spaces. if £ (M, 7) = (N, 8) is Peirresolute M-
set function and 9: (V. 8) = (P.7) is 4 Plirresolute M-set

function, then gof:(M,7) = (P,n) is P-irresolute M-set
function.
Proof:

Let VV be P-closed M-set in (P:71). Since g is P-
irresolute M-set function, g (V) is P-closed M-set in
(N.6)  As f is Peirresolute M-set function,
f_l(g_ltvj) = (gof)™*(V) is P-closed M-set in

(M, 1), Therefore 291 is P-irresolute M-set function.
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Preposition: 4.6

Let (M, T),(N,6) ang (P.1) pe any three M-
topological spaces. Iff: (M,7) —» (N, 8) is p-irresolute M-
set function and & (N,8) = (Prﬂjis continuous M-set

function, then gof:(M,t) = (P.1) js P_continuous M-set
function.

Proof:

Let V be closed M-set in (P:1). Since & is P-
continuous M-set function, 971 (¥) is P-closed M-set in
(N.8), as f is Plirresolute  M-set function,
Fa7 (W) = (gof) (V) is P-closed M-set in (M, T).

Therefore 997 is Pirresolute M-set function.
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