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Abstract.: In this paper, we discuss some more properties of quasi topo-
logical loops when multiplication mapping is separately irresolute, sep-
arately semi-continuous and separatghgemi-continuous with their in-
verse mappings are irresolute, semi-continuoug&asdmi-continuous re-
spectively. Moreover, we provide a comparative overview of these topo-
logical loops respecting three different forms of continuity based on Levine’s
semi-open set.
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1. INTRODUCTION

It is always captivating to go through the properties of topological spaces over various
algebraic structures. Mostly, it requires continuity of algebraic operations. By and large,
to generalize these structures, enfeeble form of continuity is used. Many mathematicians
are interested to use the forms of continuity based on Levine’s semi-open set [1, 9, 11].
Here, we utilize three forms of continuity to study the properties of topological spaces over
a more stimulating algebraic structure; loop.
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A subsetM of X is semi-open, if there is an open $éin X such that
UCMCClU)

or
M C Cl(Int(M)).

The class consisting of all the semi-open sets containéd imdeclared asO(Y"). Ar-

bitrary union of semi-open sets is semi-open, but their finite intersection may not be semi-
open [14]. Intersection of a semi-open set and an open set is semi-open. Semi-closed set
is the compliment of semi-open set. Each closed (open) set is semi-closed (semi-open).
My x M, is semi-open inX x Y, if M; C X andM, C Y are semi-open setd/, C X

is a semi-open nbhd ofe X, if there exists\; € SO(X) satiating

te My C M.
A pointt € X is a semi-interior point of\/, if there exists a semi-open sk’ satisfying
te M C M.

sInt(M) consists of all semi-interior points @f/. For any subsed of X, ¢t € sCI(M)
if and only if M; N M # ¢ for any semi-open nbhd; of ¢.

A subsetM of a topological spacX is semi-compact (semi-Lindelof), if there exists
a finite (countable) subcover for any semi-open coveibfn X [6, 10]. M C X isa
semi-open nbhd of a subsgtC X, if M is a semi-open nbhd dfin X for eacht € Q;
i.e.,Q C sInt(M). Aspace(L, ) is s-regular, if for alt € L and each closed s& C L
with ¢ ¢ @, there exist semi-open nbhdd and N of ¢t and ), respectively, such that
MNN = é.

Let X be a setan@ C P(X). G is said to be generalized topology (denoteddy
topology), if¢ € G andg is closed under arbitrary union [2]. Membersére said to be
generalized open sets denotedbppen sets and their compliments are generalized closed
sets (j-closed sets). A subséf of X is generalized semi-opeg{semi-open), if there is
ag-open selU in X satiating

UCMCCIU).

The class consisting of @ll-semi-open sets of a spa&eis declared a§ SO(X ). The class
of all generalized semi-open sets comprisiigdenoted by SO(X, t). Finite intersection
of G-semi-open sets need not Gesemi-open but any union @f-semi-open sets remain
G-semi-open. The compliment oftasemi-open set is@-semi-closed set. Evey-closed
(G-open) set is &-semi-closed@-semi-open)Ms; C X is aG-semi-open nbhd of € X,

if there existsM; € GSO(X) satiating

te M; C Ms.

If there is aG-semi-open sef!’ satisfyingt € M’ C M, thent € X is aG-semi-
interior point of M. Class of allG-semi-interior points of\/ is declared a§jsInt(M).
For any subsed! of X, ¢t € GsCI(M) if and only if M; N M # ¢ for any G-semi-open
nbhd M, of ¢ [3]. A G-topological spacéL, G) is G-s-regular, if for each € L and every
G-closed set) C L with ¢t ¢ Q, there existG-semi-open nbhdd/ and N of ¢ and @,
respectively, such that/ N N = ¢.
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G-topological spac€L,G) is G-s regular, if for eacht € L and everyG-closed set
Q C L, there exists &-semi-open nbhdd/, N containingt and () respectively with
t ¢ Q satiatingM NN = ¢.
Amapf : A — Bissaid to be:
o Irresolute, if f~1(M-) is semi-open iM, for each semi-open sét, C B [7];
¢ Semi-continuous if the setf —1(M,) is semi-open i, for every open setl; C
B [14];
e G-semi-continuous if the setf~1(M,) is aG-semi-open inA for all G-open set
M, C B [2];
Pre semi-openif f(M) is semi-open i3, for every semi-open sét in A;
Semi-open if f(M) is semi-open inB, for every open sel/ in A [4];
G-semi-openif f(M) is ag-semi-open inB, for everyG-open setM in A [2];
Semi-homeomorphismif f is pre semi-open, bijective, and irresolute;
s-homeomorphism if f is pre semi-open, semi-continuous and bijective [8];
Quasi s-homeomorphismif it is bijective, semi-open and semi-continuous [8];
Quasig-s-homeomorphism if f is aG-semi-openg-semi-continuous and bijec-
tive.
A groupoid(L, x) is a loop if the following conditions are fulfilled:

e [ contain an identity element.
o for everyt, € L, the mapd,, : L — L andr,, : L — L are bijective, where
ltl (tg) =11 xto and’f‘tl (t2) =19 xt for all to € L [5]
An inverse property loop (IP-loop) is a loop having two sided inverge ! such that
(rxt)xt~t =r=1t"1x(t«r)forallrt e L. Left(right) translations and left (right)
inverse maps are defined on a lodp ) as follows:

Left translation ;, : L — Lis given byl;, (t2) = t1 x ta;
Right translation r;, : L — L is given as, (t2) = to * t1;
Leftinverse mapiy, : L — L is defined byi (t) = (t);';
Right inverse mapiy : L — L is defined asr(t) = (t) 3"
wheret, t1,ts € L.

We used the standard notions and terminologies as in [15].

This paper is aimed to characterize the properties of quasi topological loops with dif-
ferent forms of continuity. Irsection Il we discuss quasi topological loops with respect to
irresoluteness. Thsection Il of this paper is based on the properties of quasi topological
loop with respect to semi-continuity. Quasi topological loop with respect to generalized
semi-continuity is conferred ieection 1V It is to be noted that, a quasi topological loop
with respect to irresoluteness is a quasi topological loop with respect to semi-continuity
which is a quasi topological loop with respect to generalized semi-continuity. Moreover,
some examples are given to elaborate the concept.

2. Quasi Topological Loops with respect to Irresoluteness

Definition 2.1. A triplet (L, *,7) is called a quasi irresolute topological loop, if the fol-
lowing conditions are fulfilled:

(1) (L, ) is aloop.
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(2) (L,7) is atopological space.
(3) Multiplication map is separately irresolute {iL, , 7).
(4) Left and right inverse maps are irresolute(if, x, 7).

Example 2.2. Consider aloofy(5) of order10 with the topology = {¢, {2,4}, {3, 6,9},
{e,5},{e,2,4,5},{2,3,4,6,9},{e,3,5,6,9}, Ly(5)}. The inverse mappings are irres-
olute in (Ly(5), *,7) but multiplication mapping is not separately irresolute. Therefore,
(Lo(5), *,7) is not a quasi irresolute topological loofLg(5), *, 7’) is a quasi irresolute
topological loop with the topology’ = {¢, Lo(5)} which is also a quasi s-topological
loop and quas{-s-topological loop.

Lemma 2.3. In a quasi irresolute topological loop, left and right inverses of a semi-open
set are also semi-open.

Proof. Suppose thatL, x, 7) is a quasi irresolute topological loop. F&f € SO(L),
sinceiy, : L — L is semi-homeomorphism ifL, *, 7), so for everyM € SO(L) we have
ir(M) = (M);' € SO(L). Consequently,M)y" € SO(L). O

Corollary 2.4. Let (L,*,7) be a quasi irresolute topological loop an/ C L. Then
sInt(M; ') = (sInt(M));', and sInt(Mp') = (sInt(M))z'. AlsosCli(M;') =
(sCU(M)) ', andsCl(Mz') = (sCl(M)) 5"

Proof. Sinceiy, is semi-homeomorphism and for a sub&&of L, we havesInt(M, ') =
(sInt(M));*, andsCl(M; 1) = (sCI(M)); " [4]. Accordingly,sInt(Mz') = (sInt(M)) 5",
andsCIl(My") = (sCl(M)) 5" O

Theorem 2.5. Every semi-open sub-loop in a quasi irresolute topological loop with pre
semi-open left translation is semi-closed.

Proof. Suppose thaL is a quasi irresolute topological loop ad is its semi-open sub-
loop. By the definition of semi-closure, each semi-open nbhdragetsL’ if and only if
s € sCIl(L"). As, s x L' is a semi-open nbhd af it meetsL’. Thereforedm,t € L’ such
thatt = s+ m. But, thens = ¢t/m € L'. So,sCI(L') = L’. Hence,L' is semi-closed. O

Lemma 2.6. Let X be a topological space and_, x, 7) be a quasi irresolute topological
loop. If f : X — L is an irresolute map, then the ma¢§1 : X — Lgiven bny_l(:z;) =
(f(x);' andfr' : X — Lgivenbyfy'(z) = (f(x))5" areirresolute.

Proof. As, f; ' =iz o f, wheref andiy, are irresolute, thereforg ' is irresolute. Con-
sequently,f]g1 is irresolute. O

The theorems given below are about semi-compactness and semi-Lindelof.

Theorem 2.7.tx N~ is semi-compact in a quasi irresolute topological Iqdp *, 7) with
inverse property, ifV is semi-compact.

Proof. Consider a semi-open covéif; : i € I} of t * N7t Sot x N~! C U;er M;,
N7' Ct7 % Ujer M; = Uiert ' * M;. Hence N C U;er M; ' + . By semi-compactness
of N, there is a finitdly C I such thatN C U;ez, M; ' #t, N x t=1 C U;er, M; ', Thus
t* N~ C U;er, M;. Thereforet x N—1 has semi-open finite subcoverin O
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Theorem 2.8. Let 3. be a class of semi-open nbhdsgfin a quasi irresolute topological
loop (L, *, 7). Then,
(1) For any elemeni/; of 3., there exists an elemenf; in 3, such that\/; contains
both left and right inverses af/,.
(2) For eachM; € (., there existdVly € 3. such thatt « My, My xt C My, wheret
is an arbitrary element ofi{;.

Proof.

(1) Asgivenistha{ L, %, 7) is a quasi irresolute topological loop, so for &} € £,
there isMy € 3, such thatiz (M) = (M) ' € My, andig(Ms) = (Ms)z' C
M.

(2) Forall M, € (. containingt, there existd\f; € (. such thaf,(Ms) =t « My C
M. Accordingly,r;(Ms) = My xt C My Vt € M.

O

Theorem 2.9. Let 5. be a class of semi-open nbhdsegfin a quasi irresolute topological
loop (L, *, 7). Then,
(1) For every elemeni/; of 5, and fort € L, if [, is pre semi-open, then there exists
M, € B, such that(t x My) = ()5 C M.
(2) For all My, € 3. andt € L, if the right translation is pre semi-open then there
existsMy, € 3, such that(t); !  (My * t) C M.
Proof.

(1) It follows that!, is pre semi-open; is irresolute inL, andi;(e) = t. Then, there
existsMy € SO(L, e) such that; (M) =t * M, t * Mo is a semi-open nbhd of
t, andr(t);(t « Ms) = (t x Ma) * (1?);1 C M.

(2) If r; is pre semi-openi; is irresolute inL, andri(e) = ¢. Then there exists
My € SO(L, e) such thatr; (M) = My ¢, Ms * ¢ is a semi-open nbhd afand
Z(t)gl(M2 xt) = ()" * (Ma x t) € M.

O

Theorem 2.10. Let (L, x) be an IP loop and L, 7) be a topological space. If for each
M € SO(L,e), there existN € SO(L,e) satisfyingN—! C M, also left and right
translations are irresolute il then the inverse map is also irresolutelin

Proof. Suppose € L and S is a semi-open nbhd of !. Thus, there is a semi-open
nbhd M of e satiatingl,—: (M) = t~' « M C S. Then(l;)~"'(N~1) = 1 (N~}) =
t=1x N1 = (N xt)~! is a semi-open nbhd df *, whereN x ¢ is a semi-open nbhd of
andi(N*t) = (Nxt)~t =t"1x N~1 Ct~t« M C S. Thus, the inverse map is irresolute
in L. O

Theorem 2.11. A quasi irresolute topological l0ofL, %, ) with inverse property is s-
regular ate, if u. is a base ak and everyM € p. there exists a symmetric semi-open
nbhdV of e satiating N * N C M1,

Proof. Lett € sCI(N) andt « N is a semi-open nbhd af Clearly,t * N N N # ¢. So,
there existsn,n € Nsuchthahh =t+«m,t=n«xm 1 e Nx N1 =N« N C ML
ThussCI(N) C M 1. It givesL is s-regular at. O
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3. Quasi Topological Loops with respect to Semi-continuity

Definition 3.1. [13] A triplet (L, %, 7) is called a quasi s-topological loop, if the following
conditions are fulfilled:

(1) (L,«)is aloop.

(2) (L, 7) is atopological space.

(3) Multiplication map is separately semi-continuoug i *, 7).

(4) Leftand right inverse maps,, iz defined or( L, *, 7) are semi-continuous.

Example 3.2. Loop L7(4) of order 8 with the topologiesr, = P(L7(4)) and 7 =
{¢, L7(4)} form a quasi s-topological loop.

Theorem 3.3. A quasi irresolute topological loop is a quasi s-topological loop.

Proof. Suppose thatL, , 7) is a quasi irresolute topological loop, thereforeir, I, and
ry, are irresolute in.. As every irresolute map is semi-continuous. Herigejg, r, and
l,, are semi-continuous ih. So,(L, x, 7) is a quasi s-topological loop. O

The subsequent corollary is the consequence of above result.

Corollary 3.4. In a loop with topology, if left (right) inverse map is semi-open, then right
(left) inverse map is semi-continuous.

Proof. Suppose, left inverse map is semi-open. Then for gdche O(L), (M);' €

SO(L). Thereforejr((M);') = M. This implies right inverse map is semi-continuous.
O

Next we will show that left and right inverses of an open set are semi-open in a quasi
s-topological loop.

Lemma 3.5. In a quasi s-topological loop, left and right inverses of an open set are semi-
open.

Proof. Suppose thatL, x,7) is a quasi s-topological loop. Fd/ € O(L), sinceiy, :
L — L is quasi s-homeomorphism {&L, , 7), so for everyM € O(L) we haveir, (M) =
(M) € SO(L). Consequently,M) " € SO(L). O

The next theorem is about the property of a semi-open sub-loop of a quasi s-topological
loop.

Theorem 3.6. Each open sub-loop in a quasi s-topological loop with semi-open left trans-
lation is semi-closed.

Proof. Suppose/.’ is an open sub-loop in a quasi s-topological IdapBy the definition
of semi-closure, each semi-open nbhdsafieetsL’ if and only if s € sCI(L’). As, s * L'
is @ semi-open nbhd af it meetsL’. Thereforedm, ¢ € L’ such that = s*m. But, then
s=t/m e L. So,sCl(L') = L'. Hence,L’ is semi-closed. O

Lemma 3.7. Let (L, *, 7) be a quasi s-topological loop anl be a topological space. If

f : X — Lis an open and semi-continuous map, then the nf{ﬁs: X — L given

by f;'(z) = (f(x));', and fp' : X — L given byf;'(z) = (f(z))5" are semi-
continuous.
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Proof. As, fL‘1 =10 f, whereiy, is semi-continuous anflis semi-continuous and open,
thereforef; ! is semi-continuous. Consequentfi ' is semi-continuous. O

Theorem 3.8. Let 3. be a class of semi-open nbhdsegfin a quasi s-topological loop
(L,*,7). Then,
(1) For any M; € O(L,e), there exists an elemeits in 5. such thatM; contains
both left and right inverses df/s.
(2) For eachM; € O(L,e), there exists\s € S, such thatt « My, My xt C My,
wheret is an arbitrary element oi/; .

Proof.

(1) As given is that(L, *, 7) is a quasi s-topological loop, so for @f; € O(L,e),
there existsM, € (. such thatip(My) = (My);' C M, andig(Msy) =
(M)z' C M;.

(2) For all M; € O(L,e) containingt, there existsM, € (. such thatl;(Ms) =
t «+ My C M. Accordingly,r; (M) = Mo xt C My YVt € M.

O

Theorem 3.9. Let 5, be a class of open nbhds«f in a quasi s-topological loopL, x, 7).
Then,

(1) For every elemend/; of 5. and fort € L, if left translation is semi-open, then
there exists\l, € (3. such that(t  My) = (t) 5" C M;.

(2) Forall My € 3. andt € L, if the right translation is semi-open then there exists
M, € B, such that(t); ' + (M xt) C M;.

Proof.

(1) Asr; is semi-continuous angl is semi-open irL, andl;(e) = ¢. Then there exists
My € O(L,e) such that, (M) = t * Ms, t * M is a semi-open nbhd d@f and
P (Ex M) = (tx My) * (t)p" C M;.

(2) If r¢(e) = t, l; is semi-continuous ang; is semi-open inL. Then there exists
My € SO(L,e) such thatry (M) = My x t, M, x t is a semi-open nbhd af and
L1 (Myxt) = ()7 % (M2 +t) C M.

O

Theorem 3.10. Suppose thaf : (L, x,71,) — (M, */,TM) is a homomorphism between a
quasi s-topological loogl/ and a quasi irresolute topological loop with pre semi-open
left translation inL. f is semi-continuous i, if f is irresolute ate; .

Proof. Suppose that fog € L, W is an open nbhd of (s) = ¢ in M. Therefore, there
is a semi-open nbh& of e, satiatingl;(V) = ¢t «V C W. Thus, f(U) C V for
UeSO(L,er). AssxU € SO(L, s). Therefore f(s«U) = f(s)* f(U) =t* f(U) C
txV CW. So,f isirresolute for any € L. O

Corollary 3.11. Suppose thaf : (L, *, 1) — (M, ,75) is @ homomorphism between
a quasi s-topological loog/ and a quasi irresolute topological loap with pre semi-open
left translation inL. If f is semi-continuous at;, then f is continuous inL.
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Theorem 3.12. Let (L, ) be an IP loop and L, 7) be a space. If foralM € SO(L,e),
there existsV € O(L, e) satiating N~ C M, also right and left translations are semi-
continuous inL then inverse map is also semi-continuouglin ThereforeL is a quasi
s-topological loop.

Proof. Suppose € L andS is an open nbhd of !. So, there exists a semi-open nbhd
M of e satiatingl,-1 (M) =t~ « M C S. Then(l;) " Y(N7!) = [,«(N7Y) =t «
N1 = (N xt)~!is a semi-open nbhd df !, whereN x ¢ is a semi-open nbhd dgfand
i(Nxt)=(Nx*t)"l =t"1x N~1 Ct=1« M C S. Thus inverse map is semi-continuous
in L. O

Theorem 3.13. A quasi s-topological loopL, , 7) with inverse property is s-regular at
if ue is a base at and everyM € p. there exists a symmetric open nbNdof e satisfying
Ns«NCM™L

Proof. Lett € sCI(N) andt = N is a semi-open nbhd &f Clearly,t « N N N # ¢. So,
there existn,n € N suchthath =tsm,t =nsm ' € Nx N ' =N« N C M1
ThussCI(N) C M1, It givesL is s-regular at. a

4. Quasi Topological Loops with respect to Generalized Semi-continuity

Definition 4.1. [12] A triplet (L, x,G) is said to be a quasi-s-topological loop, if the
following conditions are fulfilled:

(1) (L,«)is aloop.

(2) (L,G) is ag-topological space.

(3) Multiplication map is separatelg-semi-continuous ifiL, x, G).

(4) Left and right inverse maps af@-semi-continuous iQL, *, G).

Example 4.2.Loop L~ (3) of order8 with the generalized topology = {¢, {1,5, 7}, {e, 6},
{e,1,5,6,7}} is not a quasiy-s-topological loop. Moreover, with the topology = {¢},
(L7(3),*,G’) is a quasiG-s-topological loop which is neither a quasi irresolute topologi-
cal loop nor a quasi s-topological loop.

Corollary 4.3. In a loop withG-topology, if left (right) inverse map i§-semi-open, then
right (left) inverse map i§g/-semi-continuous.

Proof. Suppose, left inverse map @semi-open. Then for eadl € GO(L), (M);* €
GSO(L). Thereforejr((M); ') = M. This implies right inverse map &semi-continuous.
U

Remark 4.4. It is to be noted that, unlike topology, #+topology the intersection @j-
open andj-semi-open sets is not necessaghgsemi-open.

Next we show that left and right inverses of e@tlopen set arg-semi-open in a quasi
G-s-topological loop.

Lemma 4.5. Left and right inverses of g-open set in a quasy-s-topological loop are
G-semi-open.
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Proof. Let (L, %, G) be a quasj-s-topological loop. FoM € GO(L), sinceiy, : L — Lis
a quasig-s-homeomorphism ifL, , G), soi, (M) = (M), ' € GSO(L). Consequently,
(M)g' € GSO(L). O

The next theorem is about the property ofjesemi-open sub-loop of a quais-
topological loop.

Theorem 4.6. EveryG-open sub-loop in a quasi-s-topological loop with &-semi-open
left translation is aG-semi-closed.

Proof. Suppose/.’ is aG-open sub-loop in a quasgi-s-topological loopL.. By the defini-
tion of aG-semi-closure, eadfi-semi-open nbhd of meetsl’ ifand only if s € GsCI(L').
As, s x L' is ag-semi-open nbhd of, it meetsL’. Thus,3m,t € L’ such that = s x m.
But, thens = t/m € L'. S0,GsCI(L’") = L'. Hence,L' is aG-semi-closed. O

Lemma4.7. Let(L, %, G) be a quasi-s-topological loop and{ be aG-topological space.
If f: X — LisagG-open andj-semi-continuous map, then the m{;fgsl : X — L given

by f;*(z) = (f(z));', and fz' : X — L given byfz'(z) = (f(x));" are G-semi-
continuous.

Proof. As, fL_1 =1ir o f, wheref is ag-open andj-semi-continuous ang}, is G-semi-
open, thereforth‘l is G-semi-continuous. Thereupoﬁlg1 is G-semi-continuous. d

Theorem 4.8. Let 3. be a class ofj-semi-open nbhds ef;, in a quasiG-s-topological
loop (L, *,G). Then,
(1) ForanyM; € GO(L,e), there exists an element in . such thatl/; contains
both left and right inverses d¥/,.
(2) ForeachM; € GO(L,e), there exists\ly € (. such thatt « My, My xt C My,
wheret is an arbitrary element oi/; .

Proof.

(1) AsgivenisthafL,x, G)is a quasi-s-topological loop, so for alif; € GO(L, e),
there existsM, € f. such thatif, (M) = (Mz);' C M, andig(My) =
(Ma)R' C M.

(2) For all My € GO(L,e) containingt, there existsMy € [, such thatl; (M) =
t « My C M. Accordingly,r;(Ms) = Ms xt C M, Vt € M.

O

Theorem 4.9. Let 3. be a class ofj-open nbhds o, in a quasiG-s-topological loop
(L,*,G). Then,
(1) For every elemend/; of 3. and fort € L, if left translation isG-semi-open, then
there exists\l, € (3, such that(t x My)  (t) 5" C M;.
(2) Forall M; € 5. andt € L, if the right translation igj-semi-open then there exists
M, € 3. such that(t);* « (My xt) C M;.
Proof.
(1) Asl; is G-semi-open and; is G-semi-continuous i, andl;(e) = ¢t. Then there
existsM, € (. such that;(Ms) = ¢ x Ms, t * M is aG-semi-open nbhd of, and
P (Ex Ma) = (tx My) * (t)p" C M;.
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(2) If r; is G-semi-open/, is G-semi-continuous irL, andr;(e) = t. Then there
existsMy € . such thatr, (M) = My x t, Ms x t is aG-semi-open nbhd of,
andl(t)zl(MQ xt) = (t) ' % (Mg xt) C M.

O

Theorem 4.10. Let (L, ) be an IP loop and L, G) is a G-topological space. If for each
M € GSO(L,e), there existsN € GO(L,e) satisfyingN~—! C M, alsor, andl, are
G-semi-continuous it then inverse map is alg@g-semi-continuous it.. Thereforel is a
guasig-s-topological loop.

Proof. Supposé € L andS is aG-open nbhd ot 1. So, there is &-semi-open nbhd/
of e satiatingl,—+ (M) =t~ '« M C S. Then(l,) {(N 1) =, «(N ) =t"1x N1 =
(N xt)~1, whereN xt is aG-semi-open nbhd ofandi(N «t) = (N*t)~! =t 1« N1 C
t~'« M C S. Thus inverse map i§-semi-continuous itL. O

Theorem 4.11. A quasiG-s-topological loop( L, *, G) with inverse property i§-s regular
ate, if u. is aG-base at and everyM € p. there exists a symmetrig-open nbhdV of e
satisfyingN « N C M.

Proof. Lett € GsCI(N) andt x N is aG-semi-open nbhd of. Clearly,t « N NN # ¢.
So, there existn,n € N suchthatr =t*m,t =nxm e Nx N1 = Nx N C M.
ThusGsCI(N) C M. It givesL is G-s regular at. O
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