ON nls, g — SUBMAXIAMAL SPACES

ABSTRACT

The intenstion of this paper is to instigate nls,g — submaximal space and study their
characteristics and properties. Further, we have introduced nls,g — locally — *x — closed set
and its equivalent condition is discussed.

Keywords: M™* — dense, M'* — codense, nls,g — locally — x — closed set, nlg —
submaximal space, nls,g —submaximal space.

1. Introduction: Definition 2.5 A subset H of a nJ Sp.

(I, ™M, J) is labeled as M* — Dn.S.[7] if

M.Lellis Thivagar[4] proposed the
garl4] prop n—cl*(H) =T.

notion of N.T.Sp. Parimala et.al[6] brought

up the idea of ideals in N.T.Sp. and
investigated certain properties. In this
paper, we present the notion of nl/s,g —
locally — » — closed set (briefly, nls,g —
L*C.S.) and discussed their characteristics.
Further, we have introduce the notion of
nls,g — submaximal space (briefly,
nls,g — Sub.Max. Sp.) and investigated
certain characteristics.

2.Preliminaries

Definition 2.1 A subset C of a

N.T.Sp.(T', M) is labeled as nano semi o —

open sets (briefly, ns, — Op.S.)[9] if there

existsana — Op.S. P in T" such that P <

C S n—cl(®P) orequivalently if c € n —

cl(na - int(?)).

Definition 2.2 Let (T, M, J) be a nJ Sp.

and (.)y be a set operator from Q(I') -
Q(T), (Q()) is the powerset of T'). For

asubsetA T, A, (I, M) ={x €

r:9,NnAe¢7Jforevery 9, €9, (x)}is

termed as n- local function[6] of 2 with

respect to 7 and V. We will simply write

A, for 2, (7, V).

Definition 2.3 A subset H of a nJ Sp.

(T, M, J) is labeled as nano ideal semi «a

generalized CI.S. (briefly, nis,g — CI.S.

)[10] if H;, € & whenever H € & and &

is ns, — Op.S.

Definition 2.4 A subset H of a 7 Sp.

(T, T, J) is labeled as * — dense set

(briefly, * — Dn.S.) [5] if cl*(H) =T.
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ON nls, g — SUBMAXIAMAL SPACES

Definition 2.6 A subset H of a nJ Sp.
(T, M, J) is labeled as pre — nl — open
[11] if H € n — int(n — cI*(H)).

Definition 2.7 An ideal 7 in anJ Sp.

(T, M, ) is called v — condense ideal [8]
ifNvN N7 =0.

Definition 2.8 A subset H of an 7 Sp.
(T',7) is labeled as 7- L*C. S.S.[5] if there
exists an Op.S. " and a * — CL.S. { such
that H =T N7

Definition 2.9 A T.Sp. (I, T) is labeled as
a g — Sub.Max. Sp. [2] if every Dn.S. is

g — Op.S.

Definition 2.10 An 7 Sp. (T, L,7) is
labeled as an 7 — Sub.Max. Sp. [1] if every
* — Dn.S. is Op.S.

3.nls,g — Locally — x — Closed Sets

Definition 3.1 A subset H of a nJ Sp. is
nls,g — L*C.S. if there exists an nls,g —
Op.S.Qandan* — CI.S. f such that H =
anft.
Example 3.2 Let ' = {7, 7, 73, 74 };
/R = {r1},{rora} {13} X =
{ror} J=1{0,{r}} M ={0,T,
{ry,1r4}}. nlsqeg —ClLS.sare @, T, {r,},
{rursh{ry vy, rad {1, 74} n' —
Cl.S.sare @,T, {1y}, {71, 73}, {71, 72, 73}
Here, the nls,g — L*C.S.sare §,T,
{ro} {rad {3} o, i} {72, 7733,
{r1, 73,74}
Theorem 3.3 Let (I', M, J) be anJ Sp.
and H be a subset of I". Then the
underneath affirmations are analogous.
(a) H is nls,g — L*C.S.
(b) H =9 n (n—cl*(H)) for
some nls,g — Op.S. Q.
(c) (n—cl*(H)) —H = H; —H
isnls,g — CI.S.
(d HU T -®m-cl'({H)) =
HU (T —H;,)isnls,g —
Op.S.
Proof: (a) = (b): If Hisnls,g —
L*C.S., then there exists a nls,g — Op.S.

Qandan* — CLS.fsuchthat HH = Q N .
Clearly, H ¢ Q nn — cl*(H). Since f is
n*—ClS, n—cl'(H) cn—cl*(f) =1
andsoQ@ N (n—cl*(H)) c@nj=H.
Therefore, H = Q@ N (n — cl*(H)).

(b) = (c¢): Now, (n - cl*(]HI)) —H=
HY —H=H;n({-H)=H,n

(F - (Q n(n- cl*(]HI)))). Let & be a
n — Op.S. such that (n — cl*(H)) — H c
K. Then H;, n (' — Q) c H and so
IT'-Q)c(I'—H;)URK.SinceT' —Q is
nls,g —Cl.S.and (' —H},) UK isn —
OpS,n—cl*T-Q)c (T'—-H;)UK
and H;, n (n — cl*(T — Q)) c K. Since
H;, n(T—Q) c M, (H, n(-

). < (H;);. Also, Hy, n (T - Q) ©

I — Q implies that (H;, n (T — Q));k1 c
(I'= Q) € n—cl*(T — Q). Therefore,
(H;, n (T — Q)); cH,nm-—cl*(—
Q)) c K. Hence, ((n — cl*(H)) — H);, ©
Kandso(n —cl*(H)) —Hisnls,g —
CLS.

(c) = (d): SinceT' — (n — cl*(H)) —
H)=HU [ —(n—cl*(H))), HU

(I' = (n—cl*(H))) isnls,g — Op.S.

(d) = (a): Since H = (H u(r-

(n — cl*(IHI)))) N (n — cl*(]HI)) andn —
cl*(H) is n* — CL.S., by hypothesis, H is
nls,g — L*C.S.

Remark 3.4 If f isan — Op. subset of a
nJ Sp. (I, M, J), then clearly f isnls,g —
L*C.S. The reverse implication is
irrational.

For instance, consider (I', M, J) as in
Example 3.2. If @ = {7, 75,74} ;T =
{ry, 73} then{;, = {#q,73}. Clearly, f is
n* — CL.S. Here, 9 N | = {rq, 3} is
nls,g — L*C.S. but {74, 73} is not

nls,g — Op.S.

Theorem 3.5 Let (I', M, J) be anJ Sp.
and H be a subset of I". If H is nls,g —
L*C.S.and nl — Dn.S., then H isnls,g —
Op.S.
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Proof: If H isnls,g — L*C.S., by
Theorem 3.3(d), HU (T' — (n — cl*(H)))
isnls,g — Op.S. Since H is nl — Dn.S,,
then H;, = 'sothatn — cl*(H) =T
which implies that H is nls,g — Op.S.
Corollary 3.6 Let (T, M, J) be a nJ Sp.
and H be nl — dense subset of I'. Then H
isnlsqg — L*C.S. if and only if H is
nls,g — Op.S.
Proof: The proof is trivial.
Corollary 3.7 Let (T, M, J) be a nJ Sp.
Then the underneath affirmations are
analogous.

(@) Everysubsetof I'isnls,g —

L*C.S.
(b) Every M* —Dn.S.isnls,g —
Op.S.

Proof: (a) = (b): The argument emerges
from Theorem 3.3(d).
(b) = (a): For any subset H of T,
consider Q = HU (T — (n — cl*(H))).

Thenn —cl*(Q) =n—cl*(H) U (F —
(n— cl*([HI))) =Tsothat Q is M* —

Dn.S. By hypothesis, Q isnls,g — Op.S.
By Theorem 3.3, H isnls,g — L*C.S.

4. nls,g — Submaximal Spaces

Definition 4.1 A nJ Sp. (I, M, J) is
labeled as:
Q) nl — Sub.Max. Sp. if every
N*—Dn.S.isn— Op.S.
(i) nls,g — Sub.Max. Sp. if every
N*Dn.S.isnls,g — Op.S.
Example 4.2 LetT' = {7, 75, 73,74} ;
/R ={r}{ry,ra}h{r}}; X =
{ru7rs} s M= {0, {r1},{r1, 72,73},
{r1, 723}
(i) Let J = {@, {71}, {rs}, {ra}, {r1, 73},
{rura} {rs, ra} {r, 73,743} M7 —
Dn.S.sare T, {7y, 73}, {71, 72, 73}. In this
case, every N* —Dn.S.isn — Op.S.
Therefore, (T, M, J) is nl — Sub.Max. Sp.
(i) Let J = {@,{r2}, {73}, {7}, {72, 73},
{rora} s, vu} (7o, 13, 74}} nlsqeg —
Cl.S.sare @,T, {1y}, {73}, {71}, {72, 73},
{ro, ra Ars, rah Ara, 3,74} M™ —

Dn.Sssare T, {7}, {71, 72}, {71, 73}, {71,
ra} vy, 1o, 73} (i, o, b {1, 3, 7
In this case, every M'* — Dn.S. isnls,g —
Op.S. Therefore, (I', M, J) isnls,g —
Sub.Max. Sp.
Proposition 4.3 Every nl — Sub.Max. Sp.
is nls,g — Sub.Max. Sp.
Proof: Let (T, M, J) be nI — Sub.Max.
Sp. That is, every N* — Dn.S.isn —
Op.S. Since every n — Op.S. isnls,g —
Op.S., (M, J) be nls,g — Sub.Max.
Sp.
Reamrk 4.4 A nls,g — Sub.Max. Sp.
need not be a nI — Sub.Max. Sp. For
instance, in the Example 4.2 (ii),
(I, ™m, J) is nls,g — Sub.Max. Sp. but
not nl — Sub.Max. Sp.
Definition 4.5 A subset H of a nJ Sp.
(T, M, J) is labeled as M* — codense if
its complement I' — H is M* — Dn.S.
Example 4.6 In the Example 4.2 (i),
U, {ry, 75}, {71, 75,73} are M* — Dn.S.
Therefore, their complements
@, {ry}, {rs, 74} are M'* — codense.
Theorem 4.7 Let (T', M, J) be anJ Sp.
Then the underneath affirmations are
analogous.

Q) (I, ™, J) isnls,g —

Sub.Max. Sp.
(i) Every M'* — codense subset H
of I'xisnls,g — CI.S.

Proof: (i) = (ii): Assume that (I', M, J)
isnls,g — Sub.Max. Sp. Let H be a
M — codense subset of I". Then its
complement H¢ is M* — Dn.S. Since
(I, ™, J) isnls,g — Sub.Max. Sp., H€ is
nls,g — Op.S. Therefore, H is nls,g —
CL.S.
(it) = (i): Assume that every M* —
subset of " is nl/s,g — CI.S. Let H be a
M — dense subset of I". Therefore, its
complement H¢ is M'* — codense so that it
isnls,g — CLS. which implies H is
nls,g — Op.S. Hence, (I, M, J) is
nls,g — Sub.Max. Sp.
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Theorem 4.8 Let (I', M, J) be anJ Sp.
Then the underneath affirmations are

analogous.
Q) (r,Mm,J) isnls,g —
Sub.Max. Sp.
(i) Every pre — nl — open setis
nls,g — Op.S.

Proof: (i) = (ii): Assume that the nJ Sp.
(r,m,J) isnls,g — Sub.Max. Sp. and
H < T be pre — nl — open. Then H =
ONK, Qe MandKisM*—Dn.S.
Since I'is nls,g — Sub.Max. Sp., K& is
nls,g — Op.S. Since the intersection of
two nls,g — Op.S.isanls,g — Op.S., H
isnls,g — Op.S.

(ii) = (i): Let Hbe M* — Dn.S.in

(T, M, J). By hupothesis, H is pre — nl —
open which implies that H is nls,g —
Op.S. Hence, (I', M, J) isnls,g —
Sub.Max. Sp.

Theorem 4.9 Let (I', M, J) be anJ Sp.
Then the underneath affirmations are
analogous.

Q) (r,m,J)isanls,g —
Sub.Max. Sp.

(i) For every subset H c T, if H
isnotanls,g — Op.S., then
H=n-— int(n — cl*(]HI)) *
@.

@) ¢(={Q—-—MH:Qisnls,g —
Op.Sand n — int*(H) = @}
where ¢ is the family of all
nls,g — Op.S.

Proof: (i) = (ii): Suppose that H —

(n — int(n — cl*(]H]))) =@. Then H c
n — int(n — cl*(H)) which implies H is
pre —nl — open. Since ' is nls,g —
Sub.Max. Sp., H is nls,g — Op.S. which

is a contradiction. Hence, H — (n -

int(n — cl*(]HI))) * Q.

(ii) = (i): Let H be pre — nI — open.
Suppose that H is not nl/s,g — Op.S. Then
by hypothesis, H = n — int(n —

cl*(H)) # @ which implies that H &

(n — int(n — cl*(]l-]l))) which is a
contradiction. Hence, H is nls,g — Op.S.
which implies that (I', M, J) isanls,g —
Sub.Max. Sp.
(i) = (iii): Assume thatn = {Q — H: Q
isnls,g — Op.Sand n — int*(H) = @}.
LetR €. SinceK=K—@andn —
int*(@) = @ then { c n. Let ® € n. Then
K = Q — H, where Q is nls,g — Op.S.
andn —int*(H) = @. ThenK =9 n
(I' — H). Since n — int*(H) = @,T —
(n—int*(H)) =n—cl*(IT — H) =T.
Since I'isnls,g — Sub.Max. Sp., I' — H
is nls,g — Sub.Max. Sp. Therefore, & is
nls,g — Op.S. Hence, n c ¢.
(iii) = (i): Let H be a pre — nl — open
set. Then H = &K N Q, where K isn —
Op.S.and Q@ is M* — Dn.S. Hence, n —
cl*(Q) =Tandson —int*(I' — Q) = @.
ThisimpliessH =8 — (I'- Q) and n —
int*(I' — Q) = @. Since every n — Op.S.
isnls,g — Op.S., K isnls,g — Op.S.
Hence, H is nls,g — Op.S.
Theorem 4.10 Let (T, M, J) be a nJ Sp.
Then the underneath affirmations are
analogous.

Q) (r,Mm,J)isanls,g —

Sub.Max. Sp.
(i) n—cl*(H)—-Hisnls,g —
ClLS. forevery H c T.

Proof: (i) = (ii): Let (T, M,J) be a
nls,g — Sub.Max. Sp.and H c T.
ConsiderT' — ((n — cl*(H)) — H) =
(I'=(m—cl*(H))) UH. Thenn —
cl*(F —(n—cl*(H) — I[-I[)) =n-—
cl” ((F —-n-— cl*(]]-]])) U I[-I[) c (F -
(n — cl*(IHI))) Un—cl*(H) =T. Thus,
n— cl*(F —(n—cl*(H) — I[-I[)) =T.
Hence, I' — ((n — cl*(H)) — H) is
nls,g — Op.S. which implies that n —
cl*(H) — H is nls,g — CI.S. for every
HcT.
(ii) = (i): Suppose that (ii) holds. Let H
be M* — Dn.S.in (I',M, J). Since (n —
cl*(H)) — H is nls,g — CL.S. for every
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H c IT—MHisnls,g — CLS. which
implies that H is a nls,g — Op.S. for
every H c T. Hence, (T,M,J) isa
nls,g — Sub.Max. Sp.
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