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Alridgméc ‘fh,eories In Mathemohcs
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Al c;dgméa ‘l’ﬁ,eories iIn Matemohcs
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Alc;dgméa fheories in compuler stience

T & an agebmc Kw.aa) ach A s a sk, Ton we wie TCA)
for fha sk of T-foms Wil fum vadbley fom A: Hig is e
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Alc;dgméa fheories in compuler stionce

Example: Lk T be agh. The thoy T of inpet fom e olplabed T
hao a ﬁ@le I-afu\ OFQIaHoA veadt So'o]aﬁr + no equabony.
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Al«;&’gm&, ‘lfworie_s I Comfukr scionce

Exam/lq_: The Mtlk—n;i 6;’ reversble 'mp»\‘ %Dm i) Q\P\m\;& T exlends
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Al«;dgméc fheories in compuler stionce
Defatin: A celf-similar ackon o a monoid M on T is & Fuackon
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Algebraic theories in compoler stience
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Al«;&’gm&, ‘lfwories I Comfukr scionce
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Comodels

ln mafemetics, we care doouk adoebric theses for Wi medels.
In csm?u‘rer scienez, e care more abouk oo mededs ... buk a\so comodels!
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Comodels

... bk in cowr?u\'er science, comode)s o mudr were 3n¥era1!,9_'.
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Comodels

\V\ '“ﬂis View, JM. co'msreqm\'aBon “_E]]i S—’A‘XS 4 keT(A) qssism o
ea seS ’W\IZ (‘QSulk 6" C Ilrm‘mg, '“}a compu'\‘a“an t gmm s’mk S "'o 5&12

o ctekurn value aeA and a (-‘ma\ staye. 38'eS.

EKOW\‘?\Q: \e!c .S: {o., B, c} be_ “;Q ’mn-w ooer’(ta a\r‘w'ne" |N w'd't\:
[redll: @ — F,6) b —> ,c) ¢ —> @,b)

e CQ-'cn\-erPre&a\iov\ 0E]: S— INxS f‘» t = reod (An. read (Am. nim) eT,,,(N\ iS:



E’XC{IMF)&: A F“-Rr.' comode! s a set S +fw fuachons
I lend J: 5 =T xS (Lunvend T2 §—5);
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’fhe ":i no) comode)
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’ﬂ\e —Fi no) comode)

De{'-’mh'm: let T be an a\ae,lo(‘ct}_. T‘\ea},, teT(@) and ©e T(3).
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’ﬂ\e —Fi nod comode)
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’ﬂ\e. —Fi no) comode)
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The behoviour coteqey

So wWe. now um’efs\-md J(t'\.v. -Fmol Comedd Pﬂ’-ﬂﬂ weU (W hok al';ou.{‘
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The. behaviovr ey

EXQMP\!L: for o R\{-simlor ackon ItHiM»{[} the behavionr m\_eao,é B, has:

. b\o)@’r—ch IN )‘
. B(2,7) = §(r,ms)e NemuN = 3°() = a"('r)-m}/N

whete ~ geneated Bté, (c,m s) ~(re, mlir , S+).

W .
~—— (5,m,1) ,\\'Lf_"l\
Ea <10 0) (1O el b1y

EEXcuMPlQ,: —For o Boolean O\\SQU'& B, fte Lehaviowr ca.\—ﬁona, 1B,
’ s digreke on UR=BAY®?).



Topelog iod comodels

A +O?0‘6'(¢9 comode) of aw o\\se\olaic. ’Mo% T is a medeX in ’roPo?.
Thus, ks o comodeh S 4w a \'D‘%\osg, on S rna\ain% eodn
[T : § — IGW disuele. Hopolegy

\&QO’. oYQV\ seks n S encer CQM‘M\'a\a\b ebservable. .se’rs rf— 3‘}a'}es.

Theorea (G.): Lok T be an algbmic theory. The fined Fopologiee?
: comoded is the final M -comoded F under M %rdm w/ subbasis:

[ti]= {peF: p)zit  VieTw), it



Topelog iod comodels

EEkampla,: ln the cases of T Ter and ’Wg}”fﬁe ’I'a‘po\o@cs
: on The, {inad +o?o‘03.;ca.»Q omedel T 15 Yo
prodiscrete. (= Baire) topolegy, with basic clopens
[‘:o i’h = {? ¢ Im : T'o,...m :(.'“'"’ "">}

;Emmplo,: In the case of Ty Hor & Beslean alghm B e
’ fopology on e, fined Fopological comedel UB s e
Store fopolegy, with basic clopens

b]={%:8=2|00)=7§



The +o’7o)oaicn1 behoyioue otegery

So we. now understand R —Fmal ‘l’o?o\a%{m& comedal . (Wad ckouk
an arbi\-mwl ’(‘o?o\oa,icoﬁ comed el 2

Thesceaw (G.): Lek T be an a\jebrac'c, Jmeocy. The category o{
+oPoloa?CaX comodels 15 The C°“f$3°‘3r of left 'Bf‘Sf’Qw‘,
where IB{ is the +o?o‘03im.k behavieur m&so% Wit

. O‘o')ec’t—.s?a&. fhe finad '\'o\oo\ogwo.ﬂ comoded T ;
e Acrow-spae  the *\-o?o\oa(sd"m & e oraws 4 fie
be havigur cat& w/ subbasic ofen Sets

[m, £>i] = § m: —>RMC) | ‘Wﬁi} Jor TGy, teTm), eI



The +o’7°,oaifnj behovyioue otegery

[n ouc examp\es , fhe '('ofoloafcd bohaviour Ca*rao;'% d'uue byowa
o'o')ech {vovx Yo world\ o‘gg non-commutuhve ﬁeom}né:

o n e case dg ’Wg;, we. 86‘(’{@1 Cun’rz ‘\'bVo\taim) Stwf&&)

whose  assoCiated C"-a\aczbm s W Cudtz C*~a\ae_bm and

whose.  asSociaked, R'a\ackm s We Leaulf a\ga,km.

o n te cose o‘g T o Cxlg—flxq o se\f-simlar

qoup action, we Se’f e Nehms\ae\%c\:\- Kover Gfbo?o'l&.
o .- Aus’f fie S‘raf"o’g 0 bmer 5%'3!



The D(gges~ Pictre
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