unil 1

UNUn
1. aAnuduanveanisivg

nawealad (topology) (1A MNATNTA: topos Fauladn dn1ufi uaz logos Ao NT13eL)

HuanvmdniddBnanvmilmndinaans Adnwuierivasifnissuseilivusudeuneld
5o B mia T Teglifinnsan msang vie madeuinlml FaSenaudRmaniinniuliulsiu
meenalad neneladilegifounnuuusesadnmans uazdiludssendldluanviasugeans
msenans 1l warildnd warldfinsannuegeedios el .. 2002 A. Csaszar [4]
ifeuaziausifeiuligiidmensladnedeily dana1nit & X Wueslas Alsileien
119 uaz g Dupanaveaandosres X aziden g 31 veneladneleialu ww X 61 G, € g
dwiviel#0 ud Ui G, €g Gon (X, g) ’jw%gﬁL%wawaiaﬁawﬁfaﬁl’ﬂﬂ AUNTNUD
g \38n19n g — open uazdiudufiuresan g — open 13eninan g — closed saunlud
A.A. 2010 C. Boonpok [7] 1ﬁ’1ﬁﬁmmam%gﬁL%aiumawaiaﬁmqﬁaﬁ"ﬂﬂ W X Duaelan 7

a a

laildwning wag gk uaz g% Wuveneladadedily vu X az8en (X, gL g2) wigd
FalunewalaBraeiily (bigeneralized topological space) war@nwienies glgs — open
way gtg% — closed Tudl a.A. 2012 S. Sompong Wag B. Rodjanadid [8] ladlenuiemuiiuiiy
lulinfaedlassainadnan uasfnuaudfnnequoneni uarlu a.a. 2013 S. Sompong uaz S.
Muangchan [9, 10] lsflenmwnvouuazisnaeuenluuigiidmoneladnadorly uasfnm
autRfiugruresntisansdl wardmiumsGeumsaeuludnunisfigatinaadnmans madila
feundlenw uaznguiun wagaudirienieites Tanuddyiduegnds amadensiune
wolad AwylvinTsuIum gl LaznIzuIUNSANIAINNABIAUVANATINAIENS AUVIAHLNE
fvdnnsfigatiuutlvg uazifnaramannvanslunsfigat weisyuassliuatndnuls

winlaldegregnees

v = A

Aatiugdeadinnuaulanavdnvifeaiugemuuivluiialidsunenslagnaieimly e
Jumsiuniinvenisiigatiuasnisfnfiaumsauna Nazdudseleviogrwnndonsiamiiu

nssguMsAR LAY UM TgatuntnAnvkazaulasialy


http://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%81%E0%B8%A3%E0%B8%B5%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%93%E0%B8%B4%E0%B8%95%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%84%E0%B8%A1%E0%B9%88%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%9C%E0%B8%B1%E0%B8%99%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%97%E0%B8%AD%E0%B8%9E%E0%B8%AD%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5&action=edit&redlink=1
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%84%E0%B8%A1%E0%B9%88%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%9C%E0%B8%B1%E0%B8%99%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%97%E0%B8%AD%E0%B8%9E%E0%B8%AD%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5&action=edit&redlink=1
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= Y a = a 9 I o aa N )
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nuitelarAnviisduganuuiuluuigliddunenslagnaieily leedunisiew
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UNN 2

ANSNUNIUITTUNTSUNLNEIVD

Tuanddelasfinvifertuwauuduluisgllslunenelaganedenily lnedunis

a = P Y 1 a aa = Y o &
Uyl LLQSWWWQUQ‘UWWLﬂEJ'JGUE]\‘]'SU'ENL"'Umﬂuql,l,uue[,u‘ljii“]ﬂLEZIQIUV]E)W@IEWEJ’J']QUEJW'JIU @QW@VLUU

2.1 UsgainawalagnaieniliuazUsgiigelunanalagnadenaly

W X Jueslagildlowning way g, JWunaavesengosves X wilen gy 1me
weladnaifeialu (generalized topology, GT) Uu X firewile @ € g way &1 G; € gx dmsu
i€l+® ua) G = Ui G; € gx 590 (X, gx) ’jw%gﬁL%W@W@Iﬁ@’ﬂﬁ&ﬁ"ﬂﬂ (generalized
topological space, GTS) UU X Lazl3onaiTnues gy 196 gy — open WaAIULALLAL
(complement) 10496 gy — open 381w gy — closed

gx — closer vou%% A lay gy — interior vaiwn A

untienu 2.1.1 [41 1% (X, gx) Lﬂuﬂ%gﬁL%wawaiaﬁawﬁaﬁ"ﬂﬂ waz A € X uan

gx — closer 90390 A Uay gy — interior w949 A dsulae
gCl(A) =n{F |A S F,X\F € gx}

gInt(A) =U{U|U < A UE gy}

nguun 2.1.2 [4] 91 (X, gx) Lﬁuﬂ%gﬁL%wawaia@’mﬁaﬁﬂﬂ uaz A € X ui
1. gCl(A) = X\gInt(X\A)
2. gInt(A) = X\gCl(X\A)

nauun 2.1.3 [111 W (X, gx) Lﬁuﬂ%qzﬁL%awawaiagmaﬁfaﬂ"ﬂﬂ waz A, B € X ua
1. gCl(X\A) = X\gInt(A4) way gint(X\A) = X\gCl(A)
2. 01 X\A € gy ua? gCL(A) = A uaztn A € gy ud1 gint(A) = A
3. 1 ASB ua1 gCl(A) € gCl(B) uway gint(A) € gint(B)
4. A< gCIl(A) waz gInt(A) S A

5. gCl(gClL(A)) = gCl(A) waz gInt(gCl(A)) = gint(A)

unliew 2.1.4 [7] 1 X Juaslaqilildwndne uay gi, g3 \Dulsglidaenelaginadenily

(X, 9%, 9%) w301 ﬂ%gﬁL%aiumawaiaﬁawﬁaﬁl"ﬂﬂ (bigeneralized topological space, BGTS)



a a a

unflenu 2.1.5 [7] W (X, g%, 9%) Lﬁuﬂigmmiumawaia@rmﬁaﬁ"ﬂﬂ wag ACX

9ei3un A 11 ghgl — closed & giCl (ngl(A)) =Admiuij=12uasi+j

dnfuiin (complement) vauan gb gy — closed 9z138n3199 gk gl — open

A0819 2.1.6 [7]1 W X ={a,b,c,d} uway gy ={0,{a b}} uaz g% ={0,{a b}}

waa {c, d} \Ou gt g% — closed

nquijun 2.1.7 [7119 (X, g%, g%) Lﬂuﬂ%qﬁL%ﬂw@waia@maﬁaﬂ"’ﬂﬂ uay ACX
i A Wuan ghgl — closed fislowdle A uan gh — closed waz gl — closed

dwmsui,j =120z i #

ngefun 2.1.8 [71 1% (X, g%, 92) Lﬂuﬂ%gﬁL%aiwawaiaﬁmaﬁaﬁﬂﬂ uag A,BCX
i A uay B Juwn gkgl —closed uér AnB Juwn gkgl — closed

dwmsui,j =128 i £

vanewn 2.1.9 [711% A, B S X & A uaz B Juan ghgl — closed uwilidnduanolud

AUB Wuwn ghgl —closed dmsui,j=12udazi+j awnedrsaluil

f19819 2.1.10 [7]1 T4 X ={a,b,c,d} way gy = {®,{a,c,d}, {b,c,d}, X}
wer g% = {@,{a,c,d}, {b,c,d}, X} uar {a} uwaz {b}\Ju gtg? — closed

wst {a} U {b} = {a, b} Wity g} g% — closed

NOURUN 2.1. n (X, 9%, Husnidslunensladinaieinll was 4
fun 2.1.11 [T1 W (X, g%, g2) Dud3giaal 1 I\ AcX

i A Wuen glgl — open fidiaidle A = giint (gflnt(A)) dwsui,j=12uaz i #j

nguijun 2.1.12 [71 W (X, g}, g2) Lﬂuﬂ%qﬁL%ﬂwawaia@maﬁfaﬁ’ﬂﬂ uay A,BCX
i A uay B Juwn ghg) —open udr AuB Duwn gkg) — open

dwmsui,j =120z i #



vanewin 2.1.13 [7]1 1% A,Bc X 61 A uez B Juwn ghgl — open Wil fuanelud

AnB \Juwn gkgl —open dwSUi,j=12uazi# ) fenedselUil

fa9819 2.1.14 [7]1 T4 X ={a,b,c,d} uaz gi = {(D, {a,b}, {b,c},{a,b, c}}
wae g2 = {0,{a b}, {b,c},{a b,c}} uwdr {a b} uaz {b,c} \Uu gtg% — open

wst {a, b} N {b,c} = {b} 1Tu gtg? — open

2.2 wavauluusgiislunawalagnelienaly

unflenu 2.2.1 [9] 1% (X, g}, g%) Lﬂuﬂ%gﬁL%qlwawaia@‘mqﬁfaﬂl’ﬂﬂ ACX warx€X
awidon x fulugaueu (i,5) — gx o3 A & x € gict (g/ci(a)) n gict(g/cl(x\A))

WLTIUUNUIATDI9AOU (i, ) — gx 101 A 978 gBdr;j(A) dwiu ij=1,2uay i #j

Aaeg19 2.2.2[9] W X ={1,2,3,4} fwun gy ={0,{1,2},{3},{1,2,3}} uas
gs = {(Z),{l}, {2,3},{1,2, 3}} uwa? gBdr»({3}) = X uar gBdr,;({3}) ={2,3,4}
gBdri,({2}) = X = gBdr,({2})

ungs 2.2.2 [9] 1% (X, 9% 9%) Lﬁuﬂ%qﬁL%alwawaia@maﬁaﬁﬂﬂ way A [Wuwngosas X
wiagld gBdr;j(A) = gBdr;j(X\A) dlo ij=12uavi#j

nguijun 2.2.3 [9] i (X, g%, g%) Lﬁuﬂ%gﬁL%qlwawaiaﬁ’mﬁaﬁl’ﬂﬂ wag A, B € X uan
dwiui,j=1,2 uaz i #jawla

1. gBdr;(A) = g'Cl (ngl(A)) \g'Int (gflnt(A))

2. gBdr;(A) n g'Int (gflnt(A)) =0

3. gBdr;(A) n g'Int (gflnt(X\A)) =0

4. g'tcl (ngl(A)) = gBdr;(A) U g'Int (gflnt(A))

5 X =g'Int (gflnt(X\A)) U gBdr;;(A) U g'Int (gflnt(A)) Tnedilaifidmsau

7NA
LY

nguijun 2.2.4 [91 1 (X, g% 9%) Lﬁuﬂ%gﬁL%qlwawaiaﬁ’mﬁ’aﬂl’ﬂﬂ wag A € X uddwmsu

i,j=12uazi=+j azla

1. A Ju g}gi( — closed fdaile gBdri;(A) € A

2. A Ju g}g; — open Arewle gBdr;;(A) < (X\A)



naufiun 2.25 [91 W (X, g%, g2) Wuligiidslunewsladnedieinly uaz 4 € X udn
gBdr;j(A) =0 fdoille 4 1Wu gi gl — closed uaz gig), — open dwiu i,j=1,2

g i # j

2.3 waneuenluuigiislunawalagineienqly

unflenw 2.3.1 [10] % (X, g% 9%) Lﬂuﬂ%gﬁL%aiuwawaiaﬁaﬂﬂﬁﬂﬁaiﬂ il ACXuaz
x €X awden x 1duganieuen (i) — gx 181 A 61 x € giint (gflnt(X\A)) LT
winlgnvesgan1euen (i,j) — gx ve1 A a7e gExt;j(A) dwiu i,j=1,2uaz i #j

nnunilewarls gExt;(A) = X\g'Cl (ngl(A))

Aa0g19 2.3.2 [101 W X ={1,2,3,4} iwua gy = {0,{1},{2,3},{1,2,3}} uav
9% ={0,{2},{1,3},{1,2,3}} ud1 gExt;,({2}) = {1} way gExt,;({2}) =0

unas 233 [10] T (X, g, g%) Lﬂuﬂ'%qﬁL%ﬂwawaia@maﬁaﬁ’ﬂﬂ uag A € X uddwmsu
i,j=12uazi#j s

1. gExt;j(A)NA=0

2. gExt;(X) =0

ngefjun 2.3.4 [10] TH (X, g}, 9%) Lﬂuﬂ%qﬁL%aiuwawaiaﬁaWQﬁﬂﬁaiﬂ waz A,B € X
i ACS B umn gExt;(B) € gExt;;(A) dmi i,j=1,2uavi #j

nauiun 2.3.5 [10]1 % (X, g%, g2) Wudipiidsluneweladnelieilu uay 4 € X ui

dwiu ij=12uavi#j a¥ld A Jugigl — closed fniile gExt;(A) = X\A

ngefjun 2.3.6 [10] TH (X, g}, 9%) Lﬂuﬂ%gﬁL%aiuwawaiaﬁaﬂqﬁaﬁaiﬂ waz A S X
t 4 Ju gi gl — closed ué gExt;(X\gExt;(A)) = gExt;(A) 3y ij = 1,2
oy i # j

Aa0g19 2.3.7 [10] W X ={1,2,3,4} rwun g3 = {0,{1},{2,3},{1,2,3}} uae
g% = {0.(2},{1,3},{1,2,3}} ui gExt,({2}) = {1}, gExt;,({3}) =0
war gExt,({2}n{3)) ={1,2,3}

fudu gExty,((2) N (3)) & gExts»({2)) U gExty,({3))



a a a

ngefjun 2.3.8 [10] 1% (X, g%, g9%) Lﬂuﬂigmmiwawaia@mqﬁaﬁ"ﬂﬂ wey A,B S X
WAEMSU i, =1,2 uazi#j azle

i A wez B Uy gkg) — closed ui gExt;;(A) U gExt;;(B) = gExt;;(ANn B)

ngujun 2.3.9 [10] T (X, g%, g%) Lﬂuﬂ%qﬁL%alwawaia@maﬁaﬁﬂﬂ waz A S X

widwiu i j=1,2uazi#j awld A4 Jugkg), — open Adaiile gExt;(X\A) = A

a a a

ununsn 2.3.10 [10] % (X, g% g%) LﬂuﬂiguLmiumawaiaﬁmqﬁaﬁ"ﬂﬂ waz A, B S X
WMV i, j =1,2 way i #
& A uar B Ju gig, —open uén gExt;(X\(AUB))=AUB

faed19 2.3.11 [10] v X = {1,2,3)}

nwun gx = {0,{1},{2},{1,3},{2,3}, X} uaz g% = {0,{1},{2},{1,3},{2,3}, X}
udazla gExt,({1)) = {2,3}, gExt,({2) = {1,3} uaz gExt;,({1}Ju{2) =0
ol gExtyp ({13 U (2)) # gExty;({13) 0 gExty,({2))



UNA 3

NaN1538LazN15anUsIgNa

Tuunilagdnauenanidenernuunieuveseauiwiuludgidslunenslagnely

U wazantRdegMineatuauduiusveugnil

3.1 HAN15IVY
Han1sITeHagliinaweunienn nquuniazandaiisveaganuwiululigiidunanelad

Madeiild wiauadiagslsenauntievin i lanedfulaAsIEs19unNTu

unflenu 3.1.1 T (X, g% 9%) Lﬂuﬂ“"ﬁgﬁL%ﬂwawaia@awﬁaﬁ"ﬂﬂ uwaz A © X
Awisun A Nwenunidy (i, j) — gy WX 01 X = gicl (ngl(A))

dmsu Lj=1,2u i #j

fawd19 3.1.2 i X = {1,2,3)}
nwvun gt = {@,{1},{2},{1,2},{1,3},{2,3}, X} waz g% = {0,{1},{3},{1,3},{2,3}, X}
wiavls glcl (gZCl({l, 3})) =X uav g2Cl (glcl({1,3})) — X
g'cl (ngl({Z,B})) ={2,3} uaz g2Cl (gla({z,s})) = {2,3}
aay (1,3} Wuwwanuuiu (1,2) — gy WX way (2,1) — gy WX

w {2,3} Lliduwamunudu (i) —gx WX dwsu i,j=1,2uas i #j

ngefiun 3.1.3 T (X, g} g%) Jutiglidaluneneladnnadeill waz 4 € X udiesld

A Wusevnuiu (6,)) — gx WX fdedle gExt;j(A) = @ dmsu i,j=1,2 uay i #j
fgad aund (X, g} g%) JOuligidaluneneladnadeill uas 4 € X

(=) auud A Juwavuwdu () —gx WX dwsu i,j=1,2 uay i #j

wihadld gExty(A) = X\gicl(g/cl(A)) =9

(=) awuid gExt;(A) =@ dwsu i,j=1,2 uay i #j
wld X\g'Cl(g/cLa)) =0 uav g'cl(g/cL(a)) =X

aaty A Duwavuuidy (i) — gy WX dmsu i,j=1,2 uay i #j #



ngefun 3.1.4 W (X, g% g%) Lﬂuﬂ%gﬁL%aluwawaiaﬁaﬂﬂﬁaﬁaiﬂ uwaz A € X

i A Wumanuwiu (0, §) — gx WX widmdunn @ = F € X duen g gl — closed
AW i j=1,2uar i#j % ACF 2l§ F=X

figarl awud A dwwevuuiu () — gx X windmiu g = Fc X

du gigl, — closed d w3y i,j=1,2 woz i#j % ACF

{losn A4 Juwavunuiu (6, ) — gx W X 9ld gicl (ngl(A)) =X

Tagaundgiuil F iy gkg’, — closed 39 ACF

fulu X = gict(g/cua)) < g'ct(g/ci(p)) = F

wupe F=X #

wuean leevguiund 3.1.4 asld 61 A Juwevuuuu (6,§) — gx X udailiies X

o A e i j P
WYY MU ULEH 9,9y — closed 733y A
dadane 3.1.5 nguiund 3.1.4 Liiluass i F Lidwee ghgl — closed dssnagsialyil

Aa9819 3.1.6 1 X = {1,2,3} fwun gt = {0,{1,3},{2,3}, X}
uar g% = {0,(1},{2), {1,2},{1,3},{2,3}, X} uéald gicl(gcl((1,2)) =X
o (1,2 Dumamunudu (1,2) — gy u X

s {1,2} ldduen gtgs — closed Tu X

ngefun 3.1.7 W (X, g% g%) Lﬂuﬂ%gﬁL%aluwawaiaﬁaﬂﬂﬁaﬁaiﬂ uwaz A € X

i dwm3u @ = F € X Aiduan ghg), — closed §1 A € F udweld F = X fdello
GNA#0 dwmiumm PGS X Fuduam gj}g’,'( —open @ WsU ,j=1,2 laz i #j
figad W (X, 9%, 9%) Lﬂuﬂ%gﬁL%aiuwawaiaﬁawﬁaﬁ’ﬂﬂ uwaz A € X

(=) aud fdmu @ = F € X iwduan gigl — closed 31 ACF wiaeldl F=X
AR GNA=0 dmsuun g # G S X duen gkgl — open dwiu i,j = 1,2 uay
i#j sy ACX\G

dewn 6 Juen glgl — open uay X\G \Ju gigl — closed Auiulnpauufgiuayls
X\G = X tufie G = ¢ \Andedaudsiu G = 0

mswariuayld G NA # 0 dwdunn @ = G € X duan gkgl — open dwisu

Lj=12 uae i #j
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(=) @i GNA =@ dwmiunn @ # 6 € X Mluwn ghgl, —open uar @ # FC X
Aduwan gg) — closed dwSu i,j=1,2 uay i#j 995 ACF
a v & M A @ i j
auud F = X asnduazle @ = X\F niduwn gk gy — open
Tnvanufgiuazls (X\F) N4 # @ \Antadaudsiu A S F

fum F =X #

ununsn 3.1.8 1 (X, gk, g%) Lﬁuﬂ%gﬁL%ﬂwawaiaﬁ’mﬁ’aﬂl’ﬂﬂ uwaz A € X

i A Duwemuuiu () — gy WX W GNA =0 dwdunn 0 = 6 € X Aduian
gkgl —open dmiu i,j=1,2 uay i #j

figel aund A Duwevwdu Q) — gy WX Tnenquiunil 3.1.4 uay 3.1.7 agld

GNA#Q d&wiun @ =G S X Fiduen g9l —open dwiu i,j=12 uez i#j #

nguijun 3.1.9 W (X, g} 9%) Lﬂuﬂ%qﬁL%alumawaiaﬁawaﬁaﬁalﬂ uaz 4 € X uan
gBdr;;(A) = giCl(g/CL(X\A)) Aoiile A Juwavuuiu (i,j) — gy dmiu ij =
1,2 uay i #j

wgad W (X, g% g%) Lﬂu‘d%gﬁL%ﬂumawaiaﬁawﬁﬂﬁaiﬂ uwaz A € X

(=) auui gBdr;(A) = g'Cl(g/CI(X\A))

ety gicL(giCcl(A)) n gicl (gctx\m) = gici(g/ci(x\a))

uazals X\g'Int (g/Int(4)) = g'ct(g/cLx\A)) € g'Cl(g/CI(A))

dufieadld X\giCL(g/CLA)) € g'Int (g/Int(A)) € giCL(g/CL(A))

aau A Juwavuiiuu (i, §) — gy dwsu §,j=1,2 uay i #j

(=) @i A Juwavuudu (Q,§) — gy dwsU §,j=1,2 uwaz i #j
Foiu gBdr;(4) = g'Cl(g/CI(A) n gicL(g/cLX\A)) = g'Cl(g/CL(X\A))
#

naufun 3.1.10 W (X, gk, 93) Wuligidsluneneladnedenll uaz 4 € X uéh

A duwn gigl — open uay wavnuu (i, j) — gy 1 X fdele gBdry (A) = X\A
dwsu L,j=1,2 waz i #j

wgad W (X, g% g%) Lﬂu‘d%gﬁL%ﬂumawaiaﬁawﬁﬂﬁﬂﬂ uwaz A € X

(=) auui 4 Juln gs}gﬁ( — open oy wWwevnuwiu (i,j) — gy X

wilaenquiunil 2.2.4 uay 3.1.9 wld gicl(g/CI(X\A)) € X\4
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fuifu gBdry(A) = giCl(g/CL(X\A)) = X\A &w3U ij=1,2 uay i #j
(&) auuid gBdr;j(A) = X\Adwiu i,j=1,2 uaz i #j
wilpemquiuni 22.4 azld A Juen gig) — open Tux

uazavls gBdr;(A) = X\A = X\g'Int (g/Int(4)) = g'CL(g'CL(X\A))
ﬁqﬁuiquwﬁwﬁ 3.1.9 agle A4 Wuwavuwidy (0, ) — gy X

dmsu i,j=1,2 way i #j #

A0e19 3.1.11 Th X = {1,2,3} dwun g% = {0,{1,3},{2,3}, X}

uer g% = {0,{1},{2), {1,2},{1,3},{2,3}, X} uéneld g'cl(gcl({1,3)) =X
ez glint (gzlnt({l, 3})) = {1,3}

aadu {1,3} Juwan gig — open uay wavuwiu (1,2) — gy lu X

ufe 92ld gBdry,({1,3)) = {2}

3.2 a3U afiusunauazaauaLUL

NnramMITeazlsunion nquiumvesssvuuiiluuigiidduneneladnederly
AudNTTUSIEnIReaUn waln weveukasigneuaniu wavukduluusoigalunenelad
Matlehly wiouissegneiivilidnlaldifuiubedu Smanmsidelaunsoveneluguigisuqld

wulsgimenelagneleluuaslasiasiadnan
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Abstract

The purpose of this paper 18 to introduce the concept and some
fundamental properties of dense sets on bigeneralized topological spaces.

Kevwords: bigeneralized topological spaces, dense sets

1 Introduction

In 2010, the notion of bigeneralized topological spaces and the concepts of
weakly functions were introduced by C. Boonpok [1]. He also investigated
some of their characterizations. In 2012, 5. Sompong and B. Rodjanadid [2],
introduced a definition of dense setas in biminimal strcture spaces and study
some fundamental of their properties. In 2013, 5. Sompong and 5. Muangchan
[3, 4], introduced the definition of boundary and exterior set on bigeneralized
topological spaces and the concepts of basic properties.

In this paper, we introduce the concept of dense sets on bigeneralized topo-
logical spaces and study soane properties.

2  Preliminaries

Let X be a nonempty set and g be a collection of subsets of X, Then g 1= called
a generalized topolegy (briefly GTion X fd s gand f G e gford e T £ 0
then & = Ui-e: & € g.
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By (X, g), we denote a nonempty set X with a generalized topology g on
X and it is called a generalized topological space (briefly GTS) on X, The
elements of & are called g-open sets and the complements are called g-closed
sets,

Proposition 2.1, /5] Let (X, g) be a generalized topological space. For subsefs
A and B of X, the following propertics holds;

LSOHX Ay =X IntiA) and Inf{ X\ A) =400 ClLA),

LN\ Ae g then CIHA) = A and if A £ g, then Tni(A4) = A

L IfAC B, then CI{A) C CHEB) and Int{A) C Int( B);

L ACONA)Y and Tnt{A) C A4;

L CHOHAN = CHA) and Int( Tnt(A)) = Inf{A).

Definition 2.2, [1] Let X be a nonempty set and g, g% be generalized

topologies on X, A triple (X_.g};, g_i.]l ig called a Bigeneralized topological space
ibriefly BGTS).

Definition 2.3. [1] A subset 4 of a bigeneralized topological space [ X, gk, %)
is called g0, —closed if A = g*Cl{g!CI{A)). whered, j=1or 2 and i # j. The
complement of ghal — closed set is called ool — open.

D P Ln bm

Proposition 2.4, [if Let (X, g% .05 ) be a bigenevalized topological space.
If A and B are gy gy — closed, then AN B is g% g — closed.

Proposition 2.5. f1f Let (X, g_}‘-,g}j be a bigeneralized topological space. Then
A is gy — open subset of (X, gk, 0%) & and only if A= g'Int{g?Int(A)).

Proposition 2.6. (1] Let (X, g} 0% ) be a bigeneralized topological space.
If A and B are gk g% — open, then AU B is ghal — open.

Definition 2.7. [4] Let (X, g%, 02 ) be a bigeneralized topological space, A be
asubset of X and r & X, We called x is gj‘-g:’;‘--e_ttermr point of 4 if

x & g*Int(gilnt( X\ A)). We dencte the set of all g gl -exterior point of
Abv gEriiA) wheredi,j =1.2and i = j.

From definition we have gExt;(A) = X\ 'Ol CI{A)).

Definition 2.8, [3] Let (X, gl.9%) be a higeneralized topological space, A
be a subset of X and x = X. We called = is (4. §) — gx — boundary point of
Aifr e gdCUHPCHAN M @' Tl g T AY). We denote the s=t of all (i, —

ax—hboundary point of A by gBdry;(A) where ¢, = 1.2 and ¢ &£ 4.

From definition we have gBdr;(A) = o' Cl{g! CIA)) N @* CU @ CIXN A)).
Theorem 2.9. [3] Let (X.gl.02) be a bigeneralized topological space and A
be a subset o_fk_'. Then for any i, 7 = 1,2 and i # j, we have;

1. Ais g_',‘-g_i, —closed if and only if gBdr;;(A) C A

2 Ais gicad — open if and only if gBdrij(A) C (X\A)

15
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3 Dense Sets on Bigeneralized Topological Spaces

In this section, we introduce the concept of dense sets on bigeneralized topo-
logical spaces and study some fundamental of their properties.

Definition 3.1. Let (X, g_};_. gi-:l be a bigeneralized topl:u_lcug:in:'a:l spaces, A be
a subset of X. A is called gyoi-dense set in X if X = ¢*Cl{g/CI{A)), where
i,j=1.2andi# j

Example 3.2. Let X = {1,2,3}. Define g-structures gk and g% on X as fol-
lows: g = {0, {1}, {2}, {1.2}.41,3}.{2.3}, X} and g% = {0, {1}.{3}. 11,3}, 12,3} X},
Then g'Cl{g*CI({1,3})) = X and ¢°Clig"CI({1,3})) = X.
GO GPCH12,3Y)) = 12,3} and ¢*Cl(g'CI{{2.31)) = {2,3).
Henee {1,3} :'sg}{gir—_dﬂase and g3 g% -dense set in X.
But {2,3} is not g0 -dense set in X, where i,7 = 1.2 and { # 4.

Theorem 3.3, Let (X, g},g}j be a bigenevalized fopological space and A be
o subset of X. A is gl g}, -dense set in X if and only if gExt;(A) = 0, where
i, =1.2 and i &£ j.

Proof. Let A be a subset of X
=) Suppose that A is gl g}-dense set in X Then we have
gExt;(A)= X\ g Cl{g’CI{A)) = 0, where ¢, j = 1.2 and ¢ & j.

{#=) Assume that gExi;(A) = 0. Thus X\ o'Cl{a'CI{A)) = .
it follows that o'Cl{g?CI(A)) = X. Therefore A is g gl -dense set in X, where
i,i=1.2andi# i

O

Theorem 3.4, Lei (X, __q-_ix . gi.]l be a bigeneralized topological spaces an_fi Abea
subset of X, If A is g'_xg_-’;;; -dense set in X then for any non-empty g_'xg_-’;;; -closed
subset F' of X, where i, 7 = 1,2 and i &£ j such that A C F, we have F = X,

Pmaf, Suppose that 4 is gj} gj’;;—dﬁwe set in X and F s g g_{.—ci-;-sed auhsat
of X, where .7 = 1,2 and ¢ # 7 such that 4 C F. Since A is gi03-dense st
in X, X = gitf-'!f(gjf.'.'i(.a'ljj. EBv assumption, F is gj;g}—cio.s‘ed and A C F, it
follows that, X = ¢/C{g/ Tl AY)) C ' Tl g CI{F)) = F. Henee F = X,

a

Note: By Theorem 3.4 if A is gigl-dense set in X. Then only X is giol-
closed et in X such that containing 4.

Remark 3.5. The Theorem 5.4 és not true if F' is not g}g_‘}—dosed. We can
be seen from the following example.

16
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Example 3.6. Let X = {1,2,3}. Define g-structures gy and g% on X as fol-

lows: g = {0.11,30.12.3%, X and g2 = {0,411, 424, {1, 2}, 11,3}, {2, 31 X}

Thus g'Cl(g2CI{1.2})) = X, and we have {1,2} is gl o -dense set in X. But
1.2} is not gl o3 -closed set in X.

Theorem 3.7. Let (X, g_}‘,_.gi.]l be a bigrems_m!z’mri topological spaces and A be
a subset af X, If for any non-empty g_}g_‘};—dosed subset F' of X such that
ACEF then F =X if and only f G A Z 0 for any non-empty g'_;;g_-}—opeu
subset & of X, where i,7 =1,2 and i &£ j.

Pmof. Let (X, gy, g% ) be a bigeneralized topological spaces and 4 C X,
{==) Assume that if for any non-empty g Q_Jx-dose-i subset F of X auch that
A C F then F = X, Suppose that &4 = @ for some a non-empty g g:’;‘--apqu
subset & of X, where i, i =1.2 and ¢ # j. Thus A € X\ &, Since & is gioy-
open, X\ G is gi o5 -closed. By assumption, we have X '\ & = X. Therefore
& = 0, this is contradiction. Hence &' 4 = @ for any non-empty g5 g:’}—opeu
subset & of X, where i, 7 = 1.2 and i & j.

{+==) Assume that &' M A = @ for any non-empty gj{gj’;{—opﬂl subset & of X
and F is a non-empty g}gj’,}—dosed subset of X, where §,j = 1,2 and ¢ &+ j
such that 4 C F. Suppose that F' 2 X, Thus X, F' is a non-empty gl ﬂ—ope#a
subset of X. By assumption, we have (X % F) M A £ 0. This is contradiction
with A C F. Therefore F = X,

|

Corollary 3.8, Let (._X’, gj ,gi-j be a bigeneralized topological spaces and A be
a subset of X If A is g g3 -dense set in X. Then GA £ 0 for any non-empty
g};g_—} -open subset G oof X, wheve 4, = 1,2 and § £ 7.

FProaf. Let A be g_",‘-g_-i-—deuse set in X. By Theorem 3.4 and 3.7, we have
G AZ D for any non-empty gl gy -open subset & of X, where é.j = 1,2 and
i j. O
Theorem 3.9, Let (X, g_};,g}j be a bigeneralized topological spaces and A be
@ subset of X. Then gBdr;(A) = o'Clgd CUXA)Y) if and only if A is g g_*i,-
dense sef in X, where 4, = 1,2 and § £ 7.

FProof. Let (X.g%, %) be a bigeneralized topological spaces and A © X,
(=) Assume that gBedr;(A) = o'Cl{g’ CI[ X'\ A)).

Thus ¢'CH{g*CI{A)) N g Cl{F X\ A)) = ¢ CHFCI X, A)).

It follows that, X\ (g'Int{¢i Int(A)) = ¢ CH@CIX\A)) C giCI{giCI(A)).
Then we have, X'\ (g'CI(g?CI(A)) C g Int(d’ Int(A) C g"CI{g CI(A)).
Hence A is g0 -dense set in X, where ¢, j = 1.2 and ¢ £ j.

(¢=) Assume that A is gy ¢}-dense set in X. Thus we have,
0Bdri;(A) = g Cl{g'CI(A)) N g CL CI{X\ A)) = g CU{PICI( X\ A)).
a
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Theorem 3.10, Let (X_.g}f, _q-irj be a bigeneralized topological spaces and A be
@ subset of X. Then A is 0% oy-open and ¢ 0% -dense set in X if and only if
gBdrj(A) = XA, where i, = 1,2 and i # 4.

Frmaf. Let (X_.g};, g_i-]l be a bigeneralized topological spaces and A C X
(=) Assume that 4 is gy dh-open and gk gi,-dense set in X.

Then by Theorem 2.9 and Theorem 3.9, we have ¢*Cl g/ CT{X AN C (XA
Hence gBdry(A) = g’ CHgf CUHX\A)) = (X' A), where i,j = 1,2 and i £ j.

[+==) Assume that gBdr;;(4) = X'\A.
Then by Theorem 2.9 we have, 4 is g} g-open set in X
And aleo gBdr;(4) =X\ A= X"-\(g‘l’nﬁ_(g-"_[m(_ﬂljj = g Clg! T X A)).
Thus by Theorem 3.9 we have, 4 is g) Q‘Jx-dEﬂSE set in X, where i, 7 = 1.2 and
i
|

Example 3.11. Let X = {1.2.3}. Define g-structures gt and g% on X as fol-

lows: gt = {0.{1,3}.{2.3}, X} and g2 = {0, {1}.42}.{1. 2}, {1.3}.{2,3}.X}.

Thus ¢'C1(g*CI{11,31)) = X. and g'Int(g®Int({1,3})) = 1.3},
Henee we have {1,3} is gl o} -open and o} o} -dense set in X
Then We also have gBdriz(11,3}) = {2}
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