nlnlad laseadranvnain Cl-algebras

Usrundnagl

Ra

YIYIN

mnelasunuaivauuansvdszanatuagla Uszalsudszana w.a. 2562

Q Q

a d a Y
AnzINgMansSuaznalulag NKH1INYIANAI M) AT IFNINAWIZUAT



Topological Cl-algebras

Chanwit Prabpayak

This Research in Funded by Faculty of Science and Technology
Rajamangala University of Technology Phra Nakhon
Year 2019



Y1504 lnlad lassasreiaadln Cl-algebras

K338 HYI8AEnI12158 AT INeg Usunded

VN33 WA, 2562
UNANED

° o -1 = al' o Y a a ¢ a
ANNRIUINUTIIYU Li']‘ﬂgﬂﬂ‘ﬂ']LﬂEJ'Jﬂ‘UIﬁiQﬁﬁ'NWGUﬂﬂJW CI—aLgebras ‘Ui%EJﬂWLL‘U']ﬂﬂ

Topology UNlATIES1IAsANR d-algebra wazIILRANYIAUAIT MANTRAIINTUABITOS

Ad1Agy : Cl-algebras, Topological Cl-algebras



Title Topological Cl-algebras
Researcher Asst.Prof. Dr. Chanwit Prabpayak

Year 2019

Abstract
In this research, we will study an algebraic structure, Cl-algebra. Then we apply
the notion of topology on a Cl-algebra and investigate some related properties.
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lAsasefigatln Cl-algebra munefiy lwm X AUANNFURUS * uazA1awsa 1 lned

auvnnall
1. x*x=1
2. 1*x=x

3. x*(y*2)=y*(x*2)
dwsuyndnuau x,y,ze X 6 X Julpssassfivadn Clalgebra uaz S Wuduwnliing
Y99 X 61 x*yeS dmiunn x,yeS udawisen S dulasaaineiivale (subalgebra)
Y99 X Awdity < asgnimualeg x<y Adeile x*y=1 dmiunn x,yeX &1 F 1y

dualiddnwes X 0 F dnaaudd

1. leF
2. dwmiunn x,yeX a1 x*yeF uag xeF ua) yeF

snavsen FoAwdudinses (Filter) 909 X 13enAnuduius 6 vulassad
WyAn Cl-algebra X 31 congruence relation €1

1. 0 1Ju equivalence relation Ui X

2. 0 AAauaud® 01 (x,y),(u,v) €0 ud3 (x*u,y*v) €0

WALLS1wLSEN congruence relation © T regular 1 L x*y),Ly*X) €0 ud1 (X,y) €O

dmsuaadeilisnsinguinininlaginussendnulassasiefivadin Cl-algebra
wagAELURTLAYE19 NI Ueq
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unileny lassasaivadlen Cl-algebra Ao wa X AUANMNAUNUS * LazA1Asd 1 lanedlaudn
Fatl
1. x*x=1

2. 1*x=x
3. x*(y*z)=y*(x*z) &mSuNn x,y,ze X

[
a

fa9819 191 X ={1,2,34,5,6} Lazamuduius * muualnen1s1emeludl

* 1 2 3 4 5 6
1 1 2 3 4 5 6
2 1 1 1 4 4 4
3 1 1 1 i 4 i
4 4 5 1 1 2 3
5 4 a 4 1 1 1
6 4 i 4 1 1 1

wrannsamuauledn X 1Wulpseadeivadia Cl-algebra

unileny B X (Julaseadeiivadin Clalgebra way S \Wuduiwnlaiingwes X &1 x*yeS

dmiunn x,yeS waaeisen S Idulassasneiivadin (subalgebra) ¥8e X

unileny T X (Dulaseadeiivadin Clalgebra L513sflonuanuduiu < lag x<y f

fowlo x*y=1 dmiunn x,ye X

(%
N o [

naeun dmsunnlasaine Clralgebra X dsfinuaudinelull dwsunn x,ye X
x*1=1

x*((x*y)*y)=1

(x*y)*1=(x*D*(y*1)

AWIY XX X € X, 06 %)X (X (00 D * (D)) = 06 *(++ 0 *y)-+))*1
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unfleny 15198580 Clalgebra X 10U commutative 81 (X*y)*y=(y*x)*x @m5u

nn x,yeX



unfleny T X (ulaseadeiivaiin Clalgebra way F 1luduiwmliinwes X a1 F 4
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1. 1eF

2. dmSunn x,yeX 01 x*yeF uag xeF ua) yeF

151zi3en F Iududinges (Filter) 999 X

unfleny T X (JDulaseadeiiwadin Cl-algebra aviSen filter F 91 closed filter 1

x*1eF o xeF

ngufjun 1 X 1ulassasrsiivadin Cl-algebra udazldan Filter F woe X dnaauifdn

fnowle F 18 subalgebra 283 X

UNTIN 1919858NANNENTUS 0 vulaseas sl uAdln Cl-algebra X 71 congruence
relation a1

1. 0 1Ju equivalence relation Ui X

2. 0 TRauaudR 01 (x,y),(U,v) €0 KA (X*U,y*V) €0 UALLIIALIILN congruence

relation 0 10U regular 61 L x*y),Ly*X) €0 Wd3 (X,y)e0

aolUazAmuali Con(x) wNULEAUBY congruence relation v9vuAUY Cl-algebra X uag

Cong (X) WUAYDY regular congruence relation MauuAUY Cl-algebra X

untignn 17 F 1 filter vaslassad1efivndin Cl-algebra X way 6 1Ju congruence
relation UW X @NURALA

Fo ={x*y[(x.y) <6}
wansasaiigeilladn Fy 1Wu 91 closed filter voe X

ngufjun 41 F10u Filter uu Cl-algebra X waz 0 eCon(X) waazliin
1. B €Cong(X)
2. Fy 1Yu closed filter uu X
3. FRy={x:Lx)e6}
4. Fy \Uu closed filter mmyjﬁqﬂu F
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unilenu dusu dulwm F 989 Clalgebra X 13711874 binary relation =g 644l
x=p y neowle x*yeF uay y*xeF
uaws {y:x=g y} asunumey [x]g waztivn X /_ F ={[x]g :xe X} dw5U 0. eCon(X)

wasllenn [Xlg ={ye X :x0y} uaz X/0={F,:xeX} Mmualag Fy *F, = Fy,
nauiun o1 G uaz F1Uu Filter uu Cl-algebra X uaz G c F udavglid

1. G Jufilter vos F
2. F/G Ju filter 909 quotient X /G

ngufjun 41 F* 1 filter va9 quotient F/G ud1r F=U{x:F, e F*}
nguijun Amueli 6. Con(X) udazlddn (X716, F) Ju Clalgebra

#WsAtu f:X Y vu C-algebras 138031 homomorphism &1 f(x*y) = f(x)* f(y)

dmiunn x,yeX
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dwsulen X wag family t={U} vewndulwnvediu agi38nin topological
space fviualag (X,1) 61 X,det Wi intersection ¥ad ST IiavesaNITnves T o8
lu © uag arbitrary union Yes@NTnNved t Bglu t @NNTINTBI T LT1A¥LTLNIN open set VBN
X way complement X \U %89 open set U w5801 closed set 61 B LJuduiwnves
X wd closed set Maniigadiil B agthalu aziFendn closure vos B Awualay B e
P Juduaves X asSenn P 3uJu neishborhood wed xe X 8§18l open set U lagdi
xeU <P 151981380 subfamily {U,} 209 t 10U base 909 © 61 dmiuusaz xeU et
95dl o 9% xeU, cU st vunedis usiay U Tu © Ao union  vesaudnly U}
dwiu subfamily {Up} o9 t 158091 feliin subbase @ wiu © 61 family ¥@4 finite

intersections vesENTNUDY {Up} Netin base 109

unflenu 1% X 1Ju algebra of type 2 uaz t 1u topology Uu X uaansnagiden
x=(X,*1) 1
1. Left (right) topological algebra gmsunn a Tu X Fuilafduiidann X — X fe
Ing x>a*x (x—x*a) 1u continuous Wsenueds dmsuuray x Tu X wag
open set U 289 a*x (x*a) 9zl open set V %83 x lagfl a*V cU
(V*acU)
2. Semitopological algebra %39 faaLiiung * W separately continuous 81 X Hu
left and right topological algebra
3. Topological algebra 61 fadiunis * 1Ju continuous naMfe 61 x,ye X uag
open set (neighborhood) W @89 x*y azdl 2 open sets (neighborhood) U uag

V 989 X uag y 999 U*V ew

W X Juwalidne wag UV Duduaalaglu X < X 151ieu
UoV ={(x,y)e X xX:(x,z)eU uaz (z,y)eV &MUV ze X}

Ut ={(y,0:(x,y)eU}
A={(x,x):xe X}

UNTYIN d193U uniformity Ul X 151980884 collection M1ki119 k UesdULRTBY X x X 7
gonmassiuReulunalull

1. AcU dmiunn Uex



2. M Uex w81 U ek

3. 61U ek w8zl Vek vl VoV cU
4. o1 uVex W UV ex

5 MUek hag UcV e X xX Ual Vex

o (% v a J . A .
A113UARUAY (X,x) k38NN uniform structure %38 uniform space

‘VIi]‘leJﬁ‘UVI W A Ju arbitrary family 91 filters U84 Cl-algebra X Fadu closed neld
intersection  wazlk 0eCon(X) 61 Ug, ={(x,y)e X xX :x=g, y} uay x*={Ug :FeA}

WAy k* edinaaudiniude 1-4 Tullenudasi

wigad 1. 1fesn Fudu filter voa X dslusnaglidn x=¢ x dwmiunn xe X

NP AcUg, dwiunn U ex*

2. w3 Ug, ex* 1519glom
(N eUpR)™ & (v.,x) eV,
& Y=f, X
< X=fg Y

= (x,y)eU,:e

3. @MU Ug ex*

Weown =g daudR transitive ud9zlain Ug oUp cUp
0 0 0 0

4. dmiu UpUj ex* #oamsuansdn Ug nUj=Ug~;
W (x,y)eUg NU; Fou x=¢ y war x=, y

92l x*yeUg, y*xeUg waz x*yeU;, y*xeU;
TUAD X=p,; y 4dAT1 x*yeFNJ uag y*xeFnJ
L9glidn (xy) eUp~; aguldin Up nUj=Ugq,

193910 F,JeA ui Up NnUjex*

ngufjun Amiueli X W Cl-algebra waz 6eCon(X) Amunli
k={U c X xX:Ug, cU dmiuun Ug ex*}

W i dnaauU® uniformity uu X uwaz (X,k) wJu uniform structure
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1 U ex way UcVcecXxX
feidu 9gdl Up cUcV

TUMNNEAIUI V e x
unfleny 18 X 10 Clalgebra wag U ex 151iensian U[x]={ye X :(x,y) U}

ngufjun Amiueli X 10 Cl-algebra WL

T={GcF:vxeG,3U ex,U[X]cG}
Ju topology vu X

wgad Wiuladai geT uay XeT
wazisransansvgeulalagliennin T Jaudavanield arbitrary union
polUisnaguansin T SaudAUnnield finite intersection
HUNAA G,HeT uway xeGnH
Fatu 958l UV ex Tagit U] <G way V[x]< H
MAUAL W =U NV
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dyunan1Innaay

lAseasefigatln Cl-algebra Ao 1w, X AUANUELRUS * wazA1Awwl 1 lnedaut

&
NU

1. x*x=1
2. 1*x=x
3. x*(y*z)=y*(x*z) &mIuNn x,y,ze X

s Wudualiddnewes X 61 x*yeS dmsunn x,yeS udrwwiion S 1
Fulassassfivndin (subalgebra) vae X 1319zdenumuduiu < lag x<y Anowls
x*y=1dm3unn x,yeX 1519300 Cl-algebra X 31181 commutative &
(x*y)*y=(y*x)*x dwsunn x,yeX & F Juduealiinwes X 61 F dauaudd

1. 1eF
2. dmSunn x,yeX 01 x*yeF uag xeF ua) yeF

15zisen F o aududinses (Filter) 999 X

wqwﬁuw W A Ju arbitrary family 989 filters ¥8¢ Cl-algebra X Fadu closed neld
intersection waylk BeCon(X) d Ug ={(x,y)e X x X :x=g, v} waz x*={Ug :F €A}
WA k* edinnaudd

1. AcU dmiunn Uex

2. M1 Uex W1 Utex

3. 1 Uek wimed Ve Al VoV cU
4. o1 uVex W U NV ex
5

01 Uex way UcV e XxX wal Vex

ngufjun Amiueli X 10 Cl-algebra waz 0eCon(X) Amunli
k={Uc XxX:Ug cU GRVEATIRN Ug, ex*}

W« dAaauU® uniformity uw X uas (X,x) «Ju uniform structure

nguijun mvuelin X U Clalgebra waaiam

T={GcF:¥xeG,aU ex,U[X]cG}
Ju topology Uy X
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