Seminar on Continuity in Semilattices

Volume 1 | Issue 1 Article 15

8-23-1976

SCS 15: Continuous Lattices and Universal Algebra

Dana S. Scott
University of California Berkeley, Berkeley, CA USA, scott@andrew.cmu.edu

Follow this and additional works at: https://repository.lsu.edu/scs

6‘ Part of the Mathematics Commons

Recommended Citation

Scott, Dana S. (1976) "SCS 15: Continuous Lattices and Universal Algebra," Seminar on Continuity in
Semilattices: Vol. 1: Iss. 1, Article 15.

Available at: https://repository.Isu.edu/scs/vol1/iss1/15


https://repository.lsu.edu/scs
https://repository.lsu.edu/scs/vol1
https://repository.lsu.edu/scs/vol1/iss1
https://repository.lsu.edu/scs/vol1/iss1/15
https://repository.lsu.edu/scs?utm_source=repository.lsu.edu%2Fscs%2Fvol1%2Fiss1%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/174?utm_source=repository.lsu.edu%2Fscs%2Fvol1%2Fiss1%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.lsu.edu/scs/vol1/iss1/15?utm_source=repository.lsu.edu%2Fscs%2Fvol1%2Fiss1%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages

) Scott: SCS 15: Continuous'Lattices and Universal Algefafadtzan, at U}QWW%M
SEMINAR ON CONTINUITY IN SEMILATTICES (SCS)

o DATE M D Y
NAME(S) Dama S’cor*r waf." L3 14276

rortc  Cowbwmmons Lathcss omd Umweprsal Algebira

REFERENCE ( Comarsations at Cberwotfach )

1, cmemm latihces a8 an eq@ﬂciuaé class . T s
paper [11, Aaw Doy powats out that among the
complele Tablas the covkumuous ones can be defurses
‘ag tose SQZLLSW& Hie Olong O[agsofegﬂaﬁang

- which we mught call CovAvmumue_dighh '
-(i.i).'ﬂ'_U, a : T a0

(6T JeJ g _ fegl eI

(0
- provded thot Lail jeTF As (whumd) duieolicl
| ffOW’.OUX. ve 1. _

s be remarhao Ao me , 1.1 cam be Waf/e W?&;c
bropeir eguation replacung the Ll by _
5%%j@%ﬁw%ﬁfW4wﬂw

- He £lcan go- from I 1o fnily subsels of J amo|—-
jﬁjm Cam % 'L“fc(-)ad‘j — Hus @&Wcmiwﬁ

cvige . Thed® “observakion SYA VY
s“afemmto_ ; ?MW) SWS;,Z{%%_J
Combe easily amswsred bﬁ what we a/éirrfao@ Fe/mdw’

YT Darmstadt (Gierz, Keimel)

U. Tiibingen (Mislove, Visit,)

West Germany:

England: U. Oxford (Sﬁott)

- USA; - ~U. California, Riverside (Stralka)
~~ LSU Baton Rouge (Lawson)
Tulane U., New Orleans’(Hofmann, Mislove)
U. Tennessee, Xnoxville (Carruth, Crawley)

Published by LSU Scholarly Repository, 2023



eV b LV b ¥ Seminar on Continuity in Semilatticéd Vol. T, 15s. 1720237, Art. 15

(1) It ig 4ofbout loss of gem Ty im He
awhbole clags #ewmﬁﬂd%w&m
set T winoleporidont of e vanabl ¢, swco o
Sup cam alwoys be gwen, redumolamt forms .
~algebiog , 4t seOms necess o Lt te selz
auer ol cordum albis so fhat A1) Fphsads
a proher Aass ong . Asa Shical case
ogu.ﬂ% g Of@mm case

(12} an U b, = L (QﬁbJ- ). .

JeJ T Jyed

brovicec, fhat £b [je T8 duicctid,

fgrbtoj;w'vb (1.2) Says Hiot 14 cotmmous . Bl
202k Browweitom olgebvee saliefles fus (even
W o w%%), ool we Ruow-

eveiy C , adowlegs )
ﬁv%m)m wn (11) ave Cammnot
resHct T To bwj foute I shoid mot an -
vestigals the guishon , but ar -
sticclion of I' Ao coumdahly wndl not work?
Comwe not Mse Hue Jiouwn ancl e f

%ﬂ;o&m Zawsxm Boolean.

(7)) We mo{a"%wf on Hhe . -howel siole
of (1.1) fu sup over fC—JI/L"gs:Malse a direcliel

o sub, (A/O ol T say ”%Woﬁd”ﬁm Suce q

dourn-clirecld sup 45 of mo inderest . ) Thug i

|

https://repository.lsu.edu/scs/vol1/iss1/15 | 2



; bc OTT ( ! 1] /({Schtt: SCS 15: Continuous Lattides and Universal Algebra

oudol we wiite (177) ; so Hus St
He olgebraic bout of v Hhase
Qe fumdamental optrolions. We mmahe
some (obvioug) remaiks about homomorphisms
- seclion . The wswsym_offumm Sfoce 8 |
Com odso ;Dmfjtfwjm Hus appronch (Section 3)
free algebirag (Sechion #). (No, mot mews | )

- (3) The pywod of equwalomce of (1.1) To T
‘dwgcai”wm %suﬁzoouio( be Cimmoe From
Day’s paper. In the owe durechon assume
A5 Lof xbea%wm Aewmovd . Let T amolex
oM e olurechid s Auch Hiaf

| ve L oa;

| Jeg v -

| Thew/isa)tleasfoﬂe'ogf*ﬁm witlh, ald Q=X |
hemeg | the ths of (1.1) reduees To 7«%5‘#-
Now on the rls'of (11) each [T-ar ;)

i¢ woy belowr x| Becauwse ¢ wflow ol

durecticl sets over x . This x 45 He bunp of.
In the offer oduechion , assume Mot He -
lotiie 43 cobimmoug . Weav\l@ meed] to showr

Mot ths & rhs . Suppose that b << lhg |
w%mﬂ)'&&w b = s, Now fov- each

(el welhave b Lla, | s0 bz ay fo

some €T . (alling win Hhe Axtom of Chot
we Caphure a fumllion F€ T° 4l beag

Published by LSU Scholarly Repository, 2023

Ha uw&mw Encwse.' [T ounet Oﬂw\eot,d
nE 7
L

3



! S LI Sertinar on Continuity in Semilattices, Vol. 1, Iss. 1 [2023], Art. 15

'waa,u ieI,_'TkLs dm»lj %weg us whet e
- Hrmomorfphusms, waa,(ﬁj/ﬁv-a,s omd oect
;;ch,u As o [17 omo e ATLAS [2]
-/we dvav\@ o homomerklusm as o mop
'L = M befween covbvuows Tolbces

%cﬂt WSWQ 1 omel LT. Asubadgebia, | by
e some tohon | should be o swbset C‘/[Wo{
wmder [T amd, 1 (Swmce the vt , o G
elomont ) i Hee emp &j meel | hWOWlO% S
Joreserve mmnts ool wjoalgwbm condaun
Ak . We s mo/feuM obout e geo eloment,
 because Olbwgcﬂ sels cwe always /MO‘WM% ) It
4s obvious from fhe egquational cefmiion that
73 S;wfoa,ﬁ%%m a Contnuong latlice 4g ogaun,
o oS ’La/b&u The Comsﬁbmm |
k@wwurh aho out ELOWLD'WLO%MM:. mages MW

| awv?jwm[wmjf

(ZﬂLEMMA jLdeMCm//oMeZa/ww
omdd i R LS M preserves [1omol LT, Then
R(L) Ae closed wmolei~ 1 ool LT . |
Prot: Closwre wndlor 143 cloai, Sippose
— Hhon that {b Jéj}CLL(L)/iS iveclid (MQ

M?@foﬁm) DejﬁmafWJCJ |
f_l{xcL)bJEFL(x)} -

Obmcms&bf-b W/far@uwa,r—q ; Hhere fore,

{alJcJ} 4s olureckic] L SWEEFL(L)
Wt see ﬁ(a)~b becouse ﬁ}yﬁ?%m‘fs f7 %
h(L) o) = UEJ,MOR/QVUWS%Uba{m&S%G(E)

https://repository st e /scs/vol 1/is 1/14




QCOTT \ Xl $cert:SCS 15: Continuous Lattites and Universal Algebra

_mSW"'Utisofcameasﬁwwcag l
o;ﬁm wemﬁ of ATtas , but Juf‘xﬁsj"o
meocjttbo%ﬂ ﬂaﬂ_eﬁafif,bmmcito(
,L’I\,Ao v CL’!)e qoted 3L roue Ob@@«&ﬂ%
| .mm.i‘t‘f miga/tmﬁmm(z.ﬂ .
| Mt He homomorphic smage of o ovtvugug
lateg 45 agaun-such, To prove closure of
the closs amolelr direct

, One wued
Hus prokedy of mmczw I

(2.2) LEMMA . Unde- brojeclion owlo a cavméma,tg
g

image of o durectid subsek of o candent
product (of posels) 4s agoun o clechedd S‘e)to.m

The proof 15 cliaw. We Aurn now fo Hie
%wsifﬂm of guerotung sbolaskbios . 1f
1s o swhoset of oo coniplele Todlher | ot
6" be the set of all [ of elewends of S anof
Lt S"be the set of all LT . Itasobuwoug that
S™ = S" G Turns ahout o say Hee same forr
LT, btk does ot seem Ao be Hrue wnlisg S 4g
hireacly chosecl undeim fonste Jowms . Nowwer,

Hhe monctone | mmcieasim evolicin on sefs |

S A SY O{ng a Jmm%mw
we  dencte ST Moy Thus «g
e least S’dbﬂﬂj mf&.@bfggg T omed THCT .
Simce egwaﬁm (1.1) tels us commute [T ol
1 e fo’dmﬁ obsevalion has g geve]
e . SLT”,C Srﬂ_‘j\

Published by LSU Scholarly Repository, 2023

becamse we coun .Saéj '



OGN Mﬂemhé?’or(Conti_puityin Semilattices,%ol. 1, Iss."1 [2023], Art. 15
False ® , |
(.39 LEMMA, In oo codnuous W L, e
subadgebra gemeroded by oo sel SES L s v
et ST that 4z, fukl chose S ol 1T amel(

. (Paumse 5W%) But , alas, mo’%\ﬂkg SO
samale Sejmg to work . When I %Mw e
 closwre of S wnder 1T by Hamgjumite recurston
T amw ot able fo move He s 11 over He
it stoges To show fhot S 15 closeol umoler
[1. So lels forget «& for the momont. Some
remarhs about congruemce relationg will
cAose Hus section, . (But see Secion 4.) |

A Cortgrtdence relofion, 48 om eguuvodence
relation wich s a waalawéfva O?E_XL- y
h:L-M 45 a howmomorhphism 035 Confruoug
lotnces | Hew 1 (x,g)l Q(x)rﬁ@)} A8 oCe@Mj
o suwbaol . (Note,we need (2.2Yogaae )~
Th fhe v~ cureclion we have 1o mmore 4ush

o Witle CWM To oblown a-ch/tdtiam,t L Thus,
let © be a congluence relafion .be{/}w Mg
Rorned maf R L= L %%W |
Smcg O 45 o subalgebioc | R(X) 1s the lack
monsel~ of the equivalonce clags. Cleaidy

) RME 2 amd Fz(&(x)):x S

I x 2y thew - xriy = x5 soby the usual sort of

R(x)E OO RWY) because xry ORMIRY).
RH-WW'WJW\?,, }W){f: {x; el§ s+

https://repository.lsu.edu/scs/vol1/iss1/15 6



SCOTT (m' Sfog Sf515 Continuous Lattice® grrd Universal Algebra

Aurechiol TﬂWSO«Lg {FEC?CHLCi} By Hee

| R(Ux ) & LJF’e(?cL) -

€T LeT

Mmohswn w the offer direction, {oduw&
bf) Jmowo’fmtu/tﬂ lhemce |

(1) R 45 CG\«)‘WM,O'\LS C

(Thot s, R preseives L7.) A kuwel opevalion

vl 45 mot o howomorpbisie from
buﬁ;&L however, %ew%ﬁ(lx)%a

Tatin M/L A8 LS QA ﬁWOWW}Q‘Q\A/C
We szmSee T{fﬁ T /0 45 a comfpleds m
beca,u,ge Iy [:Lav% ﬂ oW to ﬁz\e Sa/bal
R PYUJEQQ\—% ;‘)9 £g rsomdplbue, 1o
(L) “so h(L;),tsoic_“mwMQM bii(m M
zmane,g He mop 1L RL) a Il /owszewm
,MCU}D By @) at also presorves LT s we
hawve o howomeplusm andl %CLB"’ I/@ o
COV\MMO‘VLS We CCM/L/VVLOJQQ Hus MLOTE Cx
an k(ﬂ% ) = Q(DIVE (X 5) .
Buk (1) ea oUows mm (Y ool (L) { 2
Even MUVLO;[LO'VLL ), omel dt wmeoms That R(L)

I CcmuMn/ta onf dofunecl wn (i) | That -

AS To 5\ ww{, o’{oém/{lm o
QU amdd the R's céwmm a

oW - To one CWS}OWWM He O5.
- These ]Ca,dtg a/(/so Cmniifxmeoe an /%TLAg

Published by LSU Scholarly Repository, 2023



” bCOTT ( YLl Sdmrithaf on Continuity in Semilattices, Vol. 1, Iss. 1 [2023], Art. 15
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