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Stably 7}4F A} Frames$}
Strongly Lindelof Frames#*

Abstract

This paper is a sequel to [11]. We introduce o-coherent frames, stably countably
approximating frames and strongly Lindelof frames, and show that a stably countably
approximating frame is a strongly Lindelof frame. We also show that a complete chain
is a Lindelof frame if and only if it is a strongly Lindeléf frame by using the concept
of strong convergence of filters. Finally, using the concepts of super compact frames
and filter compact frames, we introduce an example of a strongly Lindelof frame

which i1s not a stably countably approximating frame.
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Aelslsi 7k ZA} frame L©] stably 7FAF A} frameo] ¥7] 913 ARz

O

0

_65__



Stably 7}t ZAl FramesS} Strongly Lindeléf Frames
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2.3. A9, frame Lol W3 & A= FXo|t}.
1) L& stably 7}3F @Abelt)
2) L& o-coherent frame®l retracte] th.
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(\/ ol J(a)=a=1(a))lB= \/ :# L — L& retraction®]th.
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weld L€ o-coherent frame # L9} retracteltd. ®o = [ o] gcoherent frame<]
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3. Strongly Lindel6f Frames

3.1. A1), [2)). frame LA frame TZE 7} §4 83t TAX %538 o : LT
2 filtergl 2 A ostgn). o] filter o thated &2 AYFr}
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=V {((o-)X)x eI} < o) (IkA)

a8z h<go|th & ¢+ strongly convergentelth. wetA 29 o-coherent frame
(o]

2 strongly Lindelof frame©]th.
2) oleol9] o-prime filter: prime filter®] 22, ® & strongly compact frame strongly
Lindelof frameo)tt. 28y A4 A R cocountable topologyE & open set frame

Q( Ro)x strongly Lindelof frame©) A%t strongly compact frame& o}y t}.

3) Lo] strongly Lindelsf frameolx® Mo| L2| lax retractol® f- g< 1% frame &
28 f LM%} g: M— L7t A 429 oprime filter ¢ : M— T & =H3A
¢ o f: L — TE SA o-prime filtero] 1, Lo] strongly Lindelsf frameol2Z h < ¢ - f
1 frame %8 h: L— T7F A8 WM heg: M— TE frame £F5F 0

=

hoeg< polBE ME strongly Lindeléf frameo|th. & strongly Lindelof frame®] lax

-0
l:J

retract® strongly Lindeléf frame©] .

4) 9199 stably 7}t 2A} frame L& 0-coherent frame<?| retract®] =& lax retracto]
1, 2= o-coherent framee strongly Lindelof frame°l =&, L& strongly Lindel6f frame
o] lax retractoltt. wWelA L& strongly Lindelsf framee]t}.

3.3. frame Lo| tigte] thge A2 FA ot

1) L& strongly Lindelof frameo]t}.

2) L& # L9 lax retracte]Th.

3) L& o-coherent frame®] lax retracto]th.
zw 1)=2) &4 | : L— #Lo]l o-prime filterol22 A < | frame FF¥ h: L —
kit Al V- h<s V- | =10 €tk

2)=3) # Lo] o-coherente] 22 A Y3t

3)=1) Remark 3.2¢] 1)3} Remark 3.29] 3)ol 2}8te] L2 strongly Lindelsf frameo] T},

3.4. Proposition. $Hd] A& A Lol disted gL Az FAolt.

1) L& Lindelsf frameo]tt.
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o] 5=

2) L& stably 714t @A} frameo]th.

3) L& strongly Lindelsf frameojt},

Zw 1)=2) Lo°] Lindelof frameol22 e<K .eolth Lol AE&A AFPoBRZ o< b
al .ol alb alcolAY a= (e a=c)oltHill. a< b a<lcol¥l
al{bAcolBZ aL  bAcolD a=b°1R a=bAc=5b°lE2 a<  b/Acolth

Lo] 7}k 24} frame@ & Hol7] f1gte] Le] 29 ¥4 aF #HohAh

a= \/ xlx Calold L& 71t A} frameolth.
e+ \V (xlx<a)old o< \V/ S Lol #20E ST 9a,

2= aAN(V=V {(aAs|seS}ol2z agAs=at 5= A28 So 92 s
7} 2R g < solth & a< a0l

2)=3) Remark 3.29] 4)o) ¢lsted 29 3}c),
3)=1) strongly Lindelof frame L] # L2] lax retract ©|2 & \/ o h< 1,30 frame &

%9 \/:H#L > Lo h:L—>HL7} ZA% Lol A2l cover C& #atd (O

Lindelof frame # L] cover7t 51 W(K)E 92X #H L9 cover’t 5l Co 7} & gt

kb 2a8g gad (V- E)E LY coverolz (V - W(K) <14 (K) = K7

L9 coverelB2 L% DA Lindelsf frameo]t}.

4. vt

4.1. AO(3]). 1) frame Lo] th&e] 21L& w=3 v LS super compact frame®]gtx
L},

\/{x|x< et *e

2) frame L £ €99 filter?} strongly convergent3™ L& filter compact frame©]

eha gt

Q) 2] 9] filter compact frame< strongly compact frameo] 22 Remark 3.2¢9] 2)oll 2]|&to]
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oA¥ AF¥ DL= {US L@+ U= | U} super compact framedl EAlo| filter
compact frameo|tt. 53] Lo} filter compacto]”7] 3 HRZEEZ7Ho] Lo] super
compact] A& Hol7] 3l & H]loh

4.2. Proposition. M o] filter compact frame®]3l frame L©°] M9 lax retracte]ld, L&
filter compact frame©)t}.

9. 49l filter ¢ : L= TE H3H Lol M9 lax retracto] B2 f- g< 1,0 ¥+
frame 58 f: M—Le g: L—-> M7 EA%G. A7 ¢ - f: M— TE filtero) 32
M o] filter compact frame°]Z2 ¢ - f= strongly convergent3ttl walAd 4 < ¢ - f7}
HE frame £58 A M—->T7 EFA8Y heg: L— TE frame FF5Fo] Hz

heog<opofeg<o-ol,=9¢7l ¥t} & ¢: L— T+ strongly convergent filtere]c}.

Lo} filter compactd ®, | : L > DL filtere]22 s <] 2 frame =& L —D

Lol &A)3ct, E3 \/ o h < \/ » | =1,0122 L& L9 lax retracto]ch.

4.3. Proposition frame Lol t&te] Lo} filter compacte]7] 1% WREFEZXHALS Lo

super compact”’} ¥& Rojt}
Zw (=) filter compact frame L& DL9 lax retracte]22 A< | ¢ frame %%
B L—dL7 ZAstel \/ - h<1,0 Btk Lol e cover CF #atd, (C)= DL

9 coverrt Bk wAH e=le= V HO=V (k)| ceCl= U] ceC)

=U{lclcellolnz ee |y ART e C/t BT 222 ¢g=e< Co|Th

(&) Lol super compact®]® x,= \/ {xeLlx<e}*+e ot}

frame %% h: L— Txpx P xoVx), (12,8 F F22 o|Fox HAeAd Jd)

g T Lixgm 0, e 9 sl gh@)={0 =) olme gons 100

wald Le F oz o]Foz AeA HE 1,9 lax retracte] T,
ool 7 318 FZAA (bounded meet-semi lattice) F58 ¢ : Txy— T frame &

FHol B R filter 1x,& filter compactelth. Wetx LXE filter compact©] vt.
A4. Remark. L2 zu9o] ed frameoli ee¢Lolth. L=LU{e}elm Lol Yoo
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A=t

L& frameo] o},

2) \/ L ixx < e) =e+ eolm2 [ & super compacto]t},

3) Tol filter compact frameo]Z.2 L& strongly Lindelof frameo]t}.
4) Lol 499 92 adll W3t ae£ (D) iff ae (L)oo

5) Lo} stably 7H}t ZA} frameol® g, be £(L) = a/\be £ (L)o)T}.
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45. Remark. Q€ Al 1°|7FEF &AFela, [0, Q)8 BE €A <o g deA o

b [0, 02) ¢+9 Aeel M xol Wt T=[0,2)U{ 2,25}, x <z,,2,2 AolsH
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—_—

At L= DTx 39, Remark 449 3)ol )3t T& strongly Lindelof frameo]th.
28U g=lz, b=lzy ¢c=|02=[0,2)4 W a, besL(L)o]XT aNb=ce L (L)°]
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r {

al

1. B.Banaschewski, S.S. Hong, “Filters and strict extensions of frames,” Kyungpook
Math. J. 39(1999), 215-230.

. B. Banaschewski, S.S. Hong, “Variants of compactness in pointfree topology,” preprint.

3. B. Banaschewski, A. Pultr, “Adjointness aspects of the down-set functor,” Appl Categ.
Structures 9(2001), 419-436.

4. G. Gierz, K. H. Hofmann, K. Keimel, J.D.Lawsonm, M. Mislove, D.S. Scott, A Com-
pendium of Continuous Lattices, Springer—Verlag, 1980.

\]

5. C.R. A. Gilmour, “Realcompact spaces and regular o-frames,” Math. Proc. Cambridge
Phil. Soc. 96(1984), 73-79.

. P. T. Johnstone, Stone Space, Cambridge Univ. Press, 1982.

. S. 0. Lee, “On Countably Approximating Lattices,” J. of KMS 25(1988), 11-23.

8. S. 0. Lee, “Countably Approximating Frames,” Comm. Korean Math Soc. 17(2002),
No. 2, 295-308.

. J.Madden, ] Vermeer, “Lindeldof locales and realcompactness,” Math. Proc. Cam-

~N O

w0

...71_



Stably 7} A} Frames$} Strongly Lindelof Frames

bridge Phil. Soc. 99(1986), 478-4R0.
10. D. S. Scott, “Continuous Lattices,” Lect. Notes in Math. 274(1972), Springer-Verlag,

97-136.
11. ¢}, “Continuous Frames and Countably Approximating Frames,” KJHM 13(2000),

No. 2, 95-104.

_72_



