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Abstract

The purpose of this research was to introduce a generalized of quasi generalized
weak space called quasi generalized weak sum space (as Known briefly as,{s-space), and to
study the intrinsic qualitative fundamental properties in term of (- interior,{s-closure and
{s-kernel. The results found that these sets are working on {g-space and gives various
fundamental properties under defined by the definition of them and basic operations on
sets on (s-space. Furthermore, it was found that only the {s-interior set is contained in the

arbitrary union of intersection of ¢;-interior for any set 4 and X; on the space(Xi,qi),

Vi€, but contrary for (s-closure, and {g-kernel. They demonstrates the union of
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intersection of ¢;-closure and ¢;-kernel for any set 4 and X: respectively, on the space

(X.q,),Vier.
Keywords: {g-space, {g-open, {g-closed, (s-interior, {g- closure, ¢s-kernel

1. Introduction

The extension of the space was very important way to generalized concept for
researcher to study and investigate especially topological space. Zvina (Zvina, 2011)
introduced the notion of generalized topological space (gt-space). Generalized topology of
gt-space has the structure of frame and is closed under arbitrary union and finite intersection
modulo subsets. The family of small subsets of a gt-space forms an ideal that is compatible
with the generalized topology. Csaszar (Csaszar, 2012) was the first who introduced the
notion of generalized topological space called the weak structure. After that, Avila (Avila,
2012) extended the weak structure to generalized weak structure briefly, GWS. Recently,
Janrongkam (Janrongkam, 2019) extend GWS to quasi generalized weak structure briefly.
QGWS and Thongpan (Thongpan, 2019) extend the last space to bi-quasi generalized weak
space.

In this paper, we introduced the concepts of generalized of quasi generalized weak
structure namely quasi generalized weak sum space briefly, {s-space and to study some

fundamental of qualitative intrinsic properties on this space.
2. Preliminaries

In this section, we presented some basic concepts of quasi generalized weak space.
All results were presented by Janrongkam (2019).

Definition 2.1 A quasi generalized weak structure (briefly QGWS) on the nonempty
set X, is a nonempty collection ¢ of subsets of X satisfying the property: Un V€4 for any
U,V eq. A quasi generalized weak space consists of two objects: a nonempty set X and a
quasi-generalized weak structure ¢ on X and is denoted by (X ,q ). Each member of ¢ is
called a ¢ -open set in X (briefly ¢ -open set) and the complement of ¢ -open set is said
to be ¢ -closed set in X (briefly, ¢ - closed set).

It is important to note that each topology is a QGWS, and each QGWS is a GWS as
shown in the diagram below: topology = QGWS = GWS .

Definition 2.2 Let ¢ be a QGWS on Xand 4dc X .

1. The ¢ -interior of A . denoted by iq(A) and is defined by

ii(4) = U{v:U €qand Uc 4},
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2. The ¢ -closure of A , denoted by ¢q (A), and is defined by
Cq (A): ﬂ{F:FEqis ¢ -closed and ACF}‘ Each element of iq(A)

is said to be a ¢ -interior (respectively, ¢ -adherent) point of 4 .
3. Main Results

In this section, we shall be present about a generalized of quasi generalized weak
spaces, called quasi generalized weak sum space and study to its qualitative intrinsic
properties.

3.1 Quasi Generalized Weak Sum Space

First of all, we shall give an important theorem as its useful for our work.

Theorem 3.1.3 Let {(X,.,qs):iel} be any collection of pairwise disjoint quasi

generalized weak spaces. Let @X,— =UX: and {5 be a collection of subset of (‘BX,-
i€l icr i€l

defined as follow:

s :{U:Ug @ X;and U~ X; e q,;}. Then (g is a quasi-generalized weak structure for Dx,
iel

i€l
Proof Let U.V € (g, we shall show that ¢y is a quasi-generalized weak structure for

DX, since UV €(qy,we have UNXi €Fi and VN Xi €¢i for all iel. Hence, so we have
=7

UMV E€(s. Therefore {¢yis a quasi-generalized weak structure for Dx, .
(=)

Definition 3.1.4 By Theorem3.1.1, the pair (_(-B]X,.,qs)is called the quasi generalized
weak sum space of the space {(X,,qs):iel} and briefly {g-space. Each element of (s is
said to be {gs-open and the complement of {s-open is called (5-closed sets.

Example 3.1.5 Let [ = {1,2} , X, ={a,b}, q, z{{a},{a,b}}.

X, ={c,d,e} , qzz{{c},{c,d},{c,d,e}}.

We obtained @ X, = {a,b,c,d,e} and

iel
6 ={{a.c}.{a.b,c} {a,c.d} {a,c,d e} {a,bcd},{ab,cde}}.
The ¢;- closed are: @,{e},{b},{b,e},{d,e},{b,d,e}.
Throughout this paper, there are the symbols for use as follow:

1. ((—BIX,,qS) denoted by a {y-space of the space {(Xi,qs):iel},

2. gy -O((—BIXi)denoted by the collection of all {s- open sets on (JBIXI,

ie
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3. qs-C(le(-BIXl)denoted by the collection of all ;- closed sets on ,EGBIX'

Theorem 3.1.6 Let (gX,,qs)be a {y-space, and AggX, be a ¢s-open set if
A:ikeJI(AmXi).

Proof Let 4 € qs-o(ie@IXl )vve want to show that 4 :Z(AmX")'

Since AnX; c 4, so that U(dnX,)c 4. - (1)

SinceAeqs-O(gX,) ,we have AnX;€q, Viel.

Thatis, xed=>xedrxeX; Viel.
—>xeAdAnxeX;diel.
So Acu(4nX,). (2
iel

By (1), (2) we obtained 4 = u{(A nX,).
Conversely, let 4 = _uI(AmX,) we want to show that A is §s- open set.
By Definition 3.1.4, An X, €q, Viel & A€q, . Therefore U(AnX,)= Aegq,.

Note 3.1.7 From Definition 3.1.4 and Theorem 3.1.6. We have :
If G eqs-o(@IX,.) then G=u(G,) when G, € q,.-O(X,.) iel.
iel

ie

iel

If Feqs-(,‘(@Xi) then F = uI(E) when [ eq,-C(Xi), iel.
Theorem 3.1.8 Let (_GDIXI,qS) be afs-space, and 4, B are {s-open sets. Then

1. AUB is a {g-open set,
2. AMB is a {s-open set.
Proof : 1.Since 4, B are {s-open sets.

We have, Ag@lXi and AnX;€q; Viel,

Bc®X,and BnX,€q, Viel.

iel

Then 4UBc® X;and (AmXi)U(BmXi )Eqi-

i€l
= [(AuB)mXe qi} .
Therefore AU B is a {s-open set.

2. similarly 1.
Remark 3.1.9 The converse of Theorem 3.1.8 1. not be true, see Example 3.1.5.

Let Az{a}, BZ{C}, we have AUB:{a,c} is qg- open, but 4, B are not {s-open

sets.
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Theorem 3.1.10 Let (@IX,.,qs)be a 4y~ space, and A, B are (- closed sets.

Then 1. AUB is {s-closed set,

2. AMBis {-closed set.
Proof Since 4, B are {g-closed sets, so we have 4¢, B¢ are {s-open sets. Since
(4UB) =4~ Band(4NB)°=4°U B and by Theorem 3.1.8, we obtained the results.

Remark 3.1.11 For a ¢y~ space(_®1 Xi,qs), then @,_G?X, be not necessary {s-open or

{-closed sets.

3.2 {g-Interior

Definition 3.2.12 Let (@Xi,qs)be a (y-space and Ac @ X,. The set of allfs-

iel

interior of 4 denoted by i, (4)defined by
iy, (4) =U{Ueg,0(@x,):Uc 4.

In other word, a point x € 4 s said to befs-interior point of A if there exist are {g-open

set U on @ X, such that xe U c 4.
Example 3.2.13 Let 1 ={1,23} , xi={a,b}, Xo={c.d}, Xs={e},

a={{a}{ab}}, p={{a} {ca}} , g={{e}}. e have ®X, ={ab.cde} and
qs :{{a,d,e},{a,c,d,e},{a,b,d,e},{a,b,c,d,e}}.

—4,-0(® X, ). Then q,c(@X,) are {e,b}.{8}.{c}.@ . Let 4 = {a.b}, then

iel
i, (4)=u{ }=2.

Note 3.2.14 By Definition 3.2.12, let Ae X,-, iel. Then
1. iq,.(A) =u{V€q,--O(X[):V§A},
2. iqs (A) c g;iq,. (A),
3. 4€4¢-0(X) then i, (4)=4.

Example 3.2.15 From Example 3.2.13, let 4 ={a,b} c X,, we have

i, (4) =u{req-o(x:):vcaj.

~Offab={a)

But i, (4) =2 so we have i, (A)=ui, (4).

Since A:{a,b} €q-0(X1) jthen by (1) 1, (A) = {a,b} =A.
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In this following, we discuss to some properties of {g-interior of any set on {s- space.
Theorem 3.2.16 Let (G—;Xl,qs) be a {y- space and 4, B < @1Xi . Then
1. i (2)=2,
i (@X.)g DX,
95 \jer ' iel !
3.4, (4)=4,
4.If A< Bthen iqs (A)ci (B),

- 95

N

(6,1

. iqs (A)is a {s-open set,
6. 1, (A)is the largest gs-open set contained in A .
Proof 1. Llet xei, (F)=IVe qs-o((-B]Xi) such that xeU c @ ... ()
Right side (*) is true, when U= , so we have i, (@):Q.

2. and 3., holds from Definition 3.2.12.
4. Let ACB, we have
u{UeqS-()(gXl):Ug A} gu{UeqS-()(ie(-BIX,):UgB}
Therefore i, (4)c i, (B). #.
5. By Definition 3.2.12. #.
6. From 5, we have i, (A4) be g5- open sets, and i, (A)cd.letUc 4

be {s-open set, we want to show that U < iqs (A) From Definition 3.2.12, we result desired.

Remark 3.2.17 From Theorem 3.2.16 2., be not necessary to equal of two side. See

Example 3.2.18.
Example 3.2.18 Let I={1.2}, Xi={ab} , Xo ={c.d}, q,={{da}} , ¢, ={{c}.{c.d}}.
We have @ X,=={a,b,c,d},
q, ={{a,c},{a,c,d}}:qs.o(lE(-BIXl),
i (®x) :u{UeqS-O(ie@IX,.):Ug@Xi}.

iel iel
:u{{a,c},{a,c,d}}.
= {a,c,d} * ,.EBX,- .

Theorem 3.2.19 Let (@IXl,qs) be a {s- space, and 4 g(&%Xi). Then
1. 4 eqs-O(G-)IXi) if and only if A =1, (4),

2.4, (i, (4)) =i, (4).
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Proof 1.By Theorem 3.2.16, we have iqs (A)QA ,since AeqS-O(_(-BIXl.), and

Ac A By Definition 3.2.12, let xe A= x €i,_ (4), hence 4 ci, (4).
Therefore A=1i, (4).
Conversely, let 4 =1, (4).

= U{Ueqs-o(@Xi):UgA}.

So, we have 4=’ is {s-open set. #.
2. Since i, (A)eqs-o(_(-B]Xi)and by (1) we get as desired. #

Theorem 3.2.20 Let (QXi,qs) be a {s-space, A< (—BIX,.Then
i, (A)gg;iqi(AmX,).

Proof Let Ag(—D{X{., and let x €1, (A)=>xeUc A4 where Ueqs-O(G-JIXi).
—=xeUNX,CcANX, UNKX, eq,icl
=xei,(AnX,).iel
:>xeik€J1iql(Ale).

Hence, i, (A)gigujiq,(AmXi). #.

Example 3.2.21 Let 1={1,2}, Xi={a,b}, X,={c.d}, ® X,={a,b,c.d)

g={{a} {ab}}, :={{d} {cd}},
qS = {{aad}a{a7c>d}7{a>b5d}>{a>bacad}}
=qs-0((-DIXi).
Let A={C,d} , we have 1, (4)=9 and _Uliqf(AﬁX,-) ={C,d}.
Remark 3.2.22 From Theorem 3.2.20, if A€ ‘I.;'O(@I Xl),
then i, (4) =ui, (4nX,). Since for iel,
AmXigA:ig(AmXi)gA:iqs (4).
So, we have 1, (4) :_uliqi(AmXi).
Theorem 3.2.23 Let (_EI-)IXf,qS)be a (s-space, and A,Bg_(—B]X,..Then
1 i, (4)ui, (B)ci, (4UB),
2.1, (4nB)=i, (4)ni, (B).
Proof: 1. SinceACAUB,BCAUB by Theorem 3.2.16 4., we have
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iqs (A)giqs (AUB) and iqs (B)giqs (AUB).
Hence, iqs (A)uiqs (B)giqs (AuB). #.
2. Since AUBC Aand AUBCB.
We havel, (AmB)c;iqS (A)miqs (B) e (®
By Theorem 3.2.16 6. and iqx (A),iqs (B) are {s-open sets, we have
i, (4)ni, (B)ci, (4nB). - ()
By (*), (**), we have i, (AﬁB):iqS (A)miqs (B) #.
Remark 3.2.24 On Theorem 3.2.23 1. not necessary equal to two side, see Example
3.2.13, Let A={a,d},B={e} We have igs (4)=0=igs (B) =igs (4)Uigs (B)=2, but
iqs (AuB) =iqs {a,d,e} = {a,d,e}.

3.3 {;- closure

Definition 3.3.25 Let (_(-BIXi,qs) be a {s-space, and A< Q—D}Xi . The ¢y closure of 4,

denoted byc, (A), is defined by ¢, (A) = m{F € qS-C(GB Xi):A c F}.

iel

Note 3.3.26 By Definition3.3.25, we see that
cq,.(A) = r‘\{Feq,.-C(X,.),ie]:AgF}gch (A) By Note 3.1.7,

we have F e qi-C(gXi) F=UF, where Feg-c(X,),iel sothat i\EJICq,.(A) cc,(4).
Example 3.3.27 See Example 3.2.13, let A:{a,b} C Xi. We have
Cu (A) = m{ } = {a,b} and Cy (A) = m{ } = {a,b,c,d,e} )
hence ¢, (A)g Cys (A) In this following, we discuss to some properties of (-

closure of any set on ;- space.

Theorem 3.3.28 Let (@IX,.,qS) be a {s-space, and 4, B < @Xi Then
1. ¢ | X |JcDX,,
q iel ! iel !
2. ¢, (4)=4,
3.1f A< Bthen ¢, (4)cc,(B),
4. Cy (A) is a gs- closed set

5. Cy (A) is the smallest ;- closed set containing 4, and

6. Aeqs-C(@Xf) if and only if € (A):A.
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Proof 1. By Definition 3.3.25,

we have Cy (_(-BIX,.)Q {F eqs-C(QXi): _G-%X,. c F},

this statement is true when F G?Xl

Hence €, (@Xl.):m{@)(i}:@xi. "
iel

iel iel

2. let x €4, we want to show that X € Cgs (A) By definition of {g- closure of 4

if XxeAd thenx e F, therefore xEm{F:FGqs—C(®Xi)} = Cy (4). Hence AQCqs(A). #

i€l
3.1f A < B, by Definition 3.3.25 , we have
r\{Feqs-C(G—%X,):AgF}g{Feqs-C(G-aXi):BgF}.
Therefore Cqs(A)(_:cq_Y (B) #

4. Since {F IS qS-C(@IX,):A c F} be a {¢s- closed set, by
Theorem 3.1.10 we have m{F € qS-C(_(JBIXZ.):A c F} =c, (A4) is closed. #.
5. From 2., 4., we haveAngs(A), Let Fe qS-C(@X,)such thatAC F. We shall
iel

show thatc,, (4) S F. Let x € Cys (4) by Definition 3.3.25, we have x €& F Hence
Cos (A) C F, therefore ¢, (A) is the smallest {s- closed set containing 4. : #.
6. Let A4 be {s-closed set, we want to prove that 4 =Cys (A) By Definition 3.3.25,
we let give 4 = F, 50 Cy (A) cA.. (@), and
from 2., we set ACc,,(4) oo (i)
Hence Acc,, (A) by @), Gi). #
Theorem 3.3.29 Let (,-e@zX"’qS) be a {s- space, and 4,B g,e@zX"' Then
1@, (A)ucqs (B) =Cy (A4uB),
2. ¢, (AnB) e, (A) e, (B).
Proof 1. Since Ac AuwBand Bc AUB , by Theorem 3.3.28 3., we have
(A)ucqs (B)gcqs(AuB) N0
Since € (A)chs (B)is a 4y~ closed set containing AW B and also Cys (AUB)isa
qs- closed set containing AU B .
Hence by Theorem 3.3.28 5. ¢, (AUB)c Cys (A)ucqs (B) ... (ii).
Therefore ¢, (A) Uy (B)c Cys (AUB) Dby ), (. #.
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2.S5ince AnBc Aand AnB < B, by Theorem 3.3.28 2., we have
Cys (AmB)gcqs (A)ucqs (B). #.

The quality of Theorem 3.3.29 2. need not be true, see that following Example 3.3.30
Example 3.3.30 Let I={1,2} , X1={a,b} , Xo ={C,d}, q1={{a},{a,b}} ,

q:={{d},{ }} We have ’(291)(, :I:;X,. ={a,b,c,d}, qs={{a,d},{a,b,d},{a},{a,b}},
qS-C<’_€3XI)=_ {c.a} {c}{b.c.a} {c.d}.
Let A:{a,b,c}y B :{C} ,we have ANB = {c}:cqx(AﬁB)={c},

¢, (A)=D ¢, (B)={c}.

We have ¢, (A)mc (B)=@.
Theorem 3.3.31 Let (@X qs) be a {-space, and A < ®1X"' Then
1 [, ( )] o (4),
2. ¢, (4) =i, ( T

Proof 1. By definition of i, (4) we have

6]

i, (4)= u{V:VeqS-O(iE(EIXI) and V C A4}

So, [iqS (A)]c :{U{V:Veq -o(eaX.) andv c4}},

oV vegq 0 @X) andV <4},

Ulre v eq c(®x,) andd VY,

{
u{VC Vegq,-0 (JBX) andV C A},
{

%

F:Fegq, C@X)andACCF}

¢, (4). #.

2. By definition of ¢ (A we have

),
{Feq -C @X AgF}.

so, [i,, (A)]c - [u{F € qS-C(gX,) Ac F}T,

FC e qs-C(@ X,):FCc A},
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Theorem 3.3.32 Let (_Q?Xl.,qs) be a (- space, and A< _G?X,. .Then
ikEJIqu(AmXi)gch (4).
Proof For A< (431Xi, sinceANX, Cc Ajiel
We have ,Cuchi(Ame) c ¢,;(A4) By Note 3.3.26,
we have Ikejlcq,,(AmXi)gchi(A)gcqs (4). #.
Example 3.3.33 Let 1:{1,2}, X1:{a,b} ¢ Z{c,d} , q1:{{a},{a,b}},
(]2:{{0}},qS:{{a,c},{a,b,c}}. Let 4={a,b} we have e, (dnX,)={a,b,d}
gcqs(A)z{a,b,c,d}.
Remark 3.3.34 From Theorem 3.3.32, if A is {s-closed set in @Xl. , we have
o (A)= _Lj(AﬁXi).
Theorem 3.3.35 Let (_G?Xl.,qs) be a ¢s- space, and Y < (-BIX, Then the collection
dgy ={GNY:Geq,} is a gy space on Y.
Proof Let G eqS-O(®]X,.)be arbitrary and Y < @Xl,. Since GNY=GNX, C X, =Y,
by Definition 3.1.4, we have GNX; C ¢, V; € I thatis GNY =g, . Therefore ¢y, be a

quasi-generalized weak structure for ¥ generated by {; #.

Definition 3.3.36 Let (@X,.,qs) be a (- space, ¥ < ®1X, and the collection Yy
from Theorem 3.3.35 we called (Y,qsy)be a {4 subspace of the space (@Xi,qs). The

element of {ggybe called {gy-open sets and complement of {gy - open sets, it called
Gy - closed sets.
Example 3.3.37 Let I={a.b.c}, Xa={12}, Xp={34} , Xc={56},
qa={{1}.{1.23}, @p={{3}} ,q.={{5} {56} } . We have ®X,={1,2,3,4,56} and
g, ={{136}.{356}.{1236}.{1.2356}}.
Let 1. Y={1,35} we have
sy = {{1.3}.{1,3,5}} and
gy closed sets are: I . {5}.
2. Z ={1,3,6} we have 9¢z ={{1,3,6}} and {gz- closed set is .
Note 3.3.38 Let A Y < gX"’
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1.If A is ggy-openin Y and Y is {s- open in G—%X,.,then A is g-open in G—;Xi.
2. The qgy did not necessary a subset of {;.

Corollary 3.3.39 Let (@1)(1.,%) be a {s-space and X < @ X, then
ie iel

{(X.q,):iel} :{(qusx, ):ie]} be a collection of {y-subspace of (QX,.,qs).
Proof Obvious by Theorem 3.3.35.
Theorem 3.3.40 Let (Xi,qi) be {s-subspace of ((—BIXi,qs)andAQX is 4- closed set

1

if and only if there exist a set F e qS-C(@Xi)such that A=FNX,.

Proof 4 is {¢-closed set in X;

< X; —Ais {g-open setin X;,

SX,—4 =GN X; HGeqs—C(@Xi),

i€l
o 4=xi—(cnxi)=(xi—¢)u(xi—x),
SA=Xi—G,
< A= Xi MG where G € ¢-C (@IX’)
< A= X, NF,where F=G°. #.

Theorem 3.3.41 Let (X,.,q,)be a {s-subspace of (@IX,-%) and AC X,—
then Cyoy. (A) =Cp (A)r\Xl-.
Proof By Definition 3.3.25,
Cosx, (A) :m{Feqs-C(®Xi):AgF},

iel

=m{FmXi Feq,-Cc(DX,

3.4 (- kernel
Definition 3.4.42 Let (@X,.,qs) be a {¢-space and A< _(JBIX,.. The (- kernel of A4

denoted asK, is defined by K (4) = ﬁ{V:Ag V' and VG‘IS-O(ng)}~
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Example 3.4.43 Let I={a,b}, X.={1,3}, x,={24} ¢, -{{3}.{13}},
q,=1{2}.{24}}. We have ® X, ={1,23,4}, q,={{233.{23,4} {123} {1.234}}.
Then 1. Ky ({23}) = m{V:{Z,S}gV and Veqs-o(gXi)}

=~{{23}.{23,4}.{1.23}.{1.234}}.

={23}.

2. Ko (@)={23}.

3. Kgs ({1,2.3.4})={1.2,3.4}.

Note 3.4.44 et (@1Xl,qs) be a {s- space and 4 @IX,.. Then

1. Kgs (A)Eqs-O(@Xi),

i€l

2. Kys (@X,- )—@X,-‘

iel icl
Theorem 3.4.45 Let (,@]Xi:%) be a {s-space and 4, B are nonempty subset of

@ X,. Then

iel

1. AC Kqs (4),

2. AEqS—O((‘BXi)theh A= Kys (A)

ier
3. Kgs (Kos (4))=Kys (4)),
a.ACB then Ky (4) =Ky (B),
5.Kgs (AUB) =Kqs (4) UKy, (B),
6. Kos (AN B) = Kys (4) Ky (B).
Proof 1. Obviously by Definition 3.4.42 and we can say, Kgs (A) is the smallest ¢y-
open set containing 4. #.
2. Suppose 4 is - open set. We want to prove A= Kgs (A)
By 1., we have 4 C Kgys (A) Q).
We shall show that Kgs (A) cA.

Let x e Ky (A)DxemV,AgV,Veqs—O((—BX,—)

i€l
Since A4 is {s- open, we have xeNlV=4.
Hence Kgs (A)EA. (i,
From (). , (ii). we have 4= Kys (A)
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Conversely, suppose A= Kgs (A) we have 4 is {s- open set, since Kgs (A) is §s-open.  #
3. Since, Kgs (A) be {s-open set by 2. We have Ky (qu (A)) kg (4). #
4. By 1. we have AC Kys (A) and BC Kys (B)
Since, AC B=> AC Kys (B) and by 1.
We obtained Kgs (A)Qqu (B) #.
5. By Definition 3.4.42, we have

xeky (4UB)=>x€ m{V:AuBgV,VGqS -0(@)& )} .

i€1

i€l i€l

oxe m{V:AgV,Ve g -0(@)(,- )} Vxe m{V:BgV,Ve s —0( D x; )} .

< X ENKys (A)qus (B)
Hence Ky (4)=Kys (4) UKy (B). #.

6. We can prove it by Definition 3.4.42 as same as 5.

Theorem 3.4.46 Let (G—)IXi,qS) be a ;- space and 4 = _(-DIX,.. Then
UK, (AnX) S K, (4)
Proof Since AN X, €q, and ANX,CAVier, sothat AEqs
let xe K (d)=>xe m{V:AgV,Ve q, -O(G—%Xi)}

=>xe m{V:AmX,. clVJVeq —O(_@IXi )},

jxein(AmX,.).
Hence ILG;'qu(Ame)Qqu(A)- #.
Example 3.4.47 By Example 3.3.30, let 4 ={a,c} we have
UK, (AnX,)={a,c,d} c K (A4)={a,b,cd}.

iel

Note 3.4.48 By Theorem 3.4.46, let A< ,-0(@ X,) then UK, (4nX,)=K,, (4) #

Conclusion

The purpose of this research was to introduce a generalization of quasi generalized

weak structure namely quasi generalized weak sum space (briefly, {s- space), and to study
some fundamental of qualitative intrinsic properties in term of {s-interior, {s-closure and {s-
kernel. We found that these sets were working on {s-space and gives some fundamental

properties under basic operations on sets. Furthermore, it can be show that the {s-closure
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and {g-kernel sets were containing the arbitrary union of intersection of ¢;-closure and {;-

kernel for any set 4 and I on the space(@IX,,qi), Vi € [ respectively, but not for (-

interior, it is contained in the arbitrary union of intersection of ¢;- interior for any set 4 and

I on the space(@l)(i,q,),‘v’iel In the future, we shall investigate {;-derived, {;-exterior

and {s-boundary sets, and study to fundamental properties of them.

Acknowledgements

Express thanks to Assoc. Prof. Ardoon Jongrak from Department of Mathematics
Phetchabun Rajabhat University and Asst. Prof.Dr.Gumpol Sritanratana from Department of
Mathematics Mahasarakham Rajabhat University, for their kind comments which resulted in
an improved presentation of this paper. Thanks to Department of Mathematics, Faculty of

Education of Chaiyaphum Rajabhat University for equipment support.
References

Avila, J., and Molina F. (2012). Generalized Weak Structures. International Mathematical
Forum. 7(52) : 2589-2595.
Csészar, A. (2012). Genaralized open sets. Acta Mathematica. Hungarica. 137(3): 224-229.
Janrongkam, P. (2019). Quasi g¢eneralized weak structure. B. Sc.
Mahasarakham: Rajabhat Mahasarakham University.
Thongpan, J. (2019). Bi-quasi generalize weak structures. B. Sc.
Mahasarakham: Rajabhat Mahasarakham University.
Zvina. 1. (2011). Introduction to generalized topological spaces. Applied General
Topology. 12(1): 49-66.



Msa1sansAalransuazInemans aninenaesaagdend
el o o o
ﬂ'ﬂ 8 FUUN 2 NINHIAN-GWINAN 2564

217

FACULTY OF ARTS AND SCIENCE

@ AOLRRURI AT ITAT

ad = = o as Y a S A
nadsnsseueussUsslvantunlnedmiugiseuyidulailide
TagldArnuianArdnsiFaensiaunig
Teaching strategies for making Thai sentences to Indonesian learners

Using travel vocabulary

a a 1* Y a &2
ANoYT WINMNRTEY  LLaZIBUVILY FNOUUN

Suttiya Mahajaroer\l’ andJomkwan Sudhinont”

anrfaumans inninerduasanuaiuns Sminasan 90110
1&'ZFacuLty of Liberal Arts, Prince of Songklauniversity,
Songkhla 90110, Thailand
1*Corresponding Author , E-mail: dah_suttiya@hotmail.com

Received: 12 July 2020, Revised: 28 November 2020, Accepted: 2 December 2020

UNANYa

unAEArInsEiingUsrasdiitedauenaisnisaouiieuissussloanwilvedmiu
f3surndulaiidelagldanuianddmidldiToun annsfinvmuingiSeululasinissou
13 au I¥iounsfeuisssdssloanwilnglaglimnuiainfenssunmsdsunisaeuminsiiios
NSLFAUNIIANITSEUNTAaRUANLUIARLUUITLU TEaUNTalNUINAUIB NS sun s deulaeldaues
WugiulagSuasuisuissaussloanivilneainaiiuiifudedidniisosnisidiuna
warasulaseairaszlondaegnslasldmdmiidoanisiiunie wetdunumslunisussuselond
asalUlgldesdutinuszaniu dnsiauarUsziliunaanianssuaiy Asfanssuiudosdn
TuunaununlvignaesdiSeudugnsnaniuingUszasAnisaou nadfagiseuaInIsaInT1AIANY
fagihlldiZeuFosseloalduazannsnandlassaiessloaioululdasduiinussd fuld

AdAeY : NnaTENTERY, N1SSEUReIlsElea, NsERuLUUTuUTEAUNISA]
Abstract

The purposes of this research article was to present teaching strategies for making
Thai sentences to Indonesian learners using travel vocabulary they had learned. Thirteen
students under the project PSU International Block Course in semester 1 of academic year
2018were taught how to make Thai sentences with travel vocabulary they had learned. The
teaching was based on the experiential learning (EL) and brain-based leamning (BBL)
approaches and the teaching began from how to make sentences using travel vocabulary
that the students had learned, followed by making sentences, which could be used in real



