" MACQUARIE
=" University

AAAAAAAAAAAAAAAA

The topological behaviour category
of an algebraic theory

TACL 2022

Richard Garner
Centre of Australian Category Theory
Macquarie University
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Comodels
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Comodels
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Comodels
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The. behaviovr miepy

EXQMP\L: foc o RA{-simlor ackon ItHiA»{[’ the behavionr m\_eao,é B, has:

. b\o)er)r—ch IN )‘
. B(2,7) = §(r,ms)e NemuN = 8°() = a"('r).m}/N

whete ~ generated Bté, (c,m )~ (re1, mlir , S+).

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

EEXG\MP(Q,'- —For o Boolean O\\SQU'& B, fte Lehaviowr ca.\—ﬁona, 1B,
’ s digreke on UR=BA®2).



Topolog iod comodels

A +O?Ol6'(¢9 comode) of aw o\\se\olaic. ‘“\Qofg, T ks a medeX in ’roPo?.
Thus, s o comodeh S 4w a \'D‘%\osg, on S rna\ain% eodn
[s]: § — IGW disuele. Hopolegy

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

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

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



Topolog iod comodels

EEkampla,: ln the cases of T T and ’Wg}”fﬁe +°F°‘°6(3
: on The {ind +o?o‘03.;ca.»Q omedel T 15 Yo
prodiscrete. (= Baire) topolegy, with basic clopens
[‘:o i’h = {? ¢ I‘N : T'o,...m :(.'“'"’ "">}

;Emmplo,: In the cae of Ty Hor & Boslean alghm B e
: +0?D‘03‘d/ on The, {in +o‘9o‘og.;ca,Q omedel UB is The
Store fopolegy, with basic clopens

b]={%:8=2]|00)=7§



The +o’7o)oaicn1 behovyoue otegery

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

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

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

[m,t=i] = { m: B—RMC) | F(H=i} Jor  meTy, +€Tm), €T



The +o’7°,oaifnj behoyoue otegery

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

o n e case dg ’Wg;, we. 8&’{@1 Cun’rz ‘\'bVo\taim) Stwf&&)

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

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

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

qoup action, e Se’f e Nehms\aevac\:\- Kover Gfbo?o'l&.
o .- Aus’f fie S‘raf"o’g 1) \0@30( 5%'3!



The D(gges~ Pictre
An obvious c]ues}ivn: which 'fofo/?icaﬁ aa'\‘cés are. behovieur cnt.s,s?
We an in {-‘a& oler-answar '“/I;S C‘UBSKOV\. ’ﬂ\ere's an QAA\m\dfu\_

et Ry Ty

"RV SIMF,IC(h] _“Tc<__( C.

morp hisms ace

(Tor Cq+>°‘;\/ oncory

C
whee T exkends T | clgentc Wik ungry 0ps m for each M/ 4 (s ¥ oxioms.
Co

This s a  Galois (= |&empo¥€vr") ao\ oaclion  whose. s€s¥chon do fispoinks is:

CortC \o.)?o\'ﬂllj, < ] (A W‘(\‘ZTT C")">
\_ Soora vap ‘s Shle
Spac & obs 5 Stoe Space-

'ﬂ\l’.{ ex'\rernds ka V\OV\-COW\MW\ﬂ\QL S"bm. Aua[b.a,% kudtbavl'swqaz',awjon

%
wwduces @ clos \Iameh}



