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From es

v Complete lattice L with:
é ll'\\/\l.: - \/(‘**\“\ We 3@& o co&e.gor?:
¥ funcktions h:L—M: m
& \A(T\ — T o C Heyting olg.
;—'..C- Boolean alg.
\\(\k I\V\ = ‘\( u\ A\m(\/) T Measure sSpoce
< topolegies

‘f\(\llk;) = Vh(w) “ Subg (1)



Top ——— Frm” Fromes os olgebraic dual

Yo o type of space:
\ / -1 \ . — ° P
st 1) — (ot 08 L& =\ Frm

o\o\e,ct: X e Loe @) O'XeE Fem

ocrows : (X —— V) €loe &=p (OY =, OX | € Frm



| ocales

Not evecy locale comes from
a topological space!/vet:

’_E_ mop of locales :
L P:1—X

OX —F— 01 «={Fe]

|

F={ueox: =T}



| ocales

Not evecy locale comes from
a topological space!/vet:

R
D
Rl
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e
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X

e X€E F;

e LW,VEF = KAV ESF

sUWEF, WEV = VEF .
Such that :

c BES

‘\/U.ieJ- = 3Ji:\ief
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‘\%b&s\cm%\" KeQX: LOCL.TQP
8 PL(\A\""{\F : (LE'.J:} X \———»?"—(’0

x : e (L £ —— )
@ for F:X—Y:

= (f)(s) ={Ve0'\/= f"(V)ef}
£ (%) V: zef (V)






Locau.s

rIS §— pt Loc(S)
X — [ = {u.eo’s = zeu}

053 is a fixed point iff W -
D+ is To Ju=Ffp = 2=y

& e has enough points. VJ:_':\ X:F=Fx

6‘@ with basis opens (—eo.a).
“Then pL(R) = R u{-oo}.



Locau.s

= €x: Loc pt(X)— X
=

3 ex Ox —— OR(X)

S‘_:.: X is a fixed point iff:
é".P‘:(“\=?¥(V) = U=V
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Star’c with. SeTop.

g ®5={ucos : u=@} 38, Lee

If S s Hausdorff : . .
;i& R”—SG\ = { isolated points inS } u3 Rey(RC) = 6
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functions £:S—T.
sy = £y siiy)

&
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Orde\'ed S paces

coptuse £ in terms of open tegions?

'-‘JLhe. fubure n2 of AESS :
STH {xeS | JoeA: Q<x}

T +AcB = TAcTB
= *AsTA
3B.1tA=1A
sy & yel{x)



Orde\'ed Q paces

coptuse € in terms of open cegions?

the. fubure cone of ASS:
8TH=={xeS | BQeA:st},

%.-F:S——'T monotone iff :

= -1 -1
5 14'(e) = (1) a
only if : F'(B)y2xsq = Bafixysfy) = yef'(1)
if: xsyY = 4yeTl <19 {gm} 3"‘(T{3cz)}) = 9% S 9(y)



Orde\'ed S paces

coptuce € in terms of open cegions?

ﬁél{ (s,<) is o preorder:

o As!B
<] e )

L iS o preordec on @(S)

(Lee(S), Q) os probtypical
ordered locale
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Orde\'ed LQQQLQ_S

g.(l locale X with preordec Q on OK:

& Viligvi = \uig\Vi.



Ordered LOCOLQ.S

g?u== \/{WeO’X= Udwi.

LUusugtu

e WEV = fUC }V
e LTl

- ffuesfu

LEMMA

uQw, V9N = V=Wv\ SNVv\W
= WEVvwW = TV.
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g?u = \/{WeO’X : UQW

=S

¥ Mmonotong mop §: X—y:

g e (W) e £ (7).



Ordered | ocales

g?u== \/{WeO’X - UQw}
&5 I 0 Space (S, s):

o f=(uY L Jw= (LY

et = IWax: kawW = xeWe Tl
(tu¥’ s T, us (Ve LW = vg(w)’




Ad'\und’.ior\

OrdTop = "Ordloc
(S, <) ——— (Loc(S),?)
(P (x),2) — (X.Q)



Ad'\und:ion

OrdTop = "Ordloc
(S, S ) '————"(Loc.(g, Q) E«S\l;\e
(P (x),2) — (X.Q)



Ad'\um:.lzior\ OrdTop —— Ondloc

(5.€) —— (x().9)
2 (s,€) hos oc i : |
88 ‘dueO'S : T, LU €0 only if: OC = =T, ln=tW
(an

S hos OC iff: i we nad TR (U
ET_Q..S mO(\Q"'Of\Q =— ‘~1€le=9 JxeW: Xsq

= Jo<1} 228 3BT

) = q
= Loc(T) i(gv\ Loc(S) mono{-ona = loc(q) mmo+ovgw.
" = f9'(W) = 3}(?(0)
o Snooth spacef imes = 197'(w) € 97'((tuy
tz * intecuol &)(b\oa(f & dlatt. {on}

o (co)disciete spoces = 4§=9(1) e(ru)°.



Ad'\und’.ior\

OrdTop — = "Ordloc
(S, <) ——— (Loc(S), Q)
(P (x),2) — (X.Q)



Ad'\Und‘.ion Ordloc —— Ord Top
(X, Q) — (p:(X). <)

< for .G ept(X):

O £« vues : TUeg,
S F<G e e L\/G&.

xst1 = YWz : YyETU,
VWsay = xelV.

% f wmonctona = pHf) monctone o




Ad '\Unc.lzior\ Ondloc —— Ord Top
(X, Q) — (pt(x). <)
g::"?or &G ept(X):

S £g vues : TUeg,
S Fe§ e wee L\/G—é.

XSy & YUz : Yy ETW,
VWay = xelV.

% £ monctone = et(f) monctone



Ad iUnc.l'.ion Ondloc —— Ord Top
(X.Q) — (pt(X), <)
g:z'cor &G ept(X):

S £g vues : TUeg,
S P wee LVG-%.

XSy & YUz : Yy ETW,
VWay = xelV.

% £ monctona = etlf) monotone



Ad junction Ordloc —— Ord Top,
(%.Q) — (t(x). €)

S for §,Gept(X): .
O £g vuesr : TleG,
= Fe6 e Jet ey

Z$t1 = YWz : YETU,
V\/37 oee V.

o Pt(X) hos OC if :
é‘::j tet(W)=pe(tw),  We define full sulocat :

Lee(U)=rpt(bULY. Orcdloc’



Ad'\und’.ior\

Loc

OrdToP; T "Ordloc
(S, <) —— (Loc(S), Q)
(p(x),<) —— (X, Q)




Ad'\uf\d‘.ior\

= rls : § — pt Loc(S)
£ X ._—-»J:z:-_- {U,G.O’S : zeu}

£ N. is monotona ¢
5 ']ss hos OC.



Ad'\uf\d‘.ior\

g € Loc pE(X)— X

S Ex": X —— OP(X)
W — p(W)

E £, is monotona = Teell) = pL(FW)
w

(even on Ordloc)






F'\ xed Points

: § — b Loc(S)
‘-;2‘; rls X ._———vJ:z:: {U.QO’S : zebt}

: - . o ‘(‘ .
glls is iso. i rhYy =
_"‘zj . g ‘\Ss 'S\‘be;\:de.ced. JUdx : 7¢T(A

- 3V3tf : Z.% 1.\/



F'\ xed Points

g € Loc pE(X)— X
3 €x' X — O X)
W — pe( W)

:%ZE.X is iso iff X is spatial
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Geothendieck topology on KE(Y)

Abstroct Domains of Dependence



<p +1, P=xAy imeplies

P of Y

[Grexoc,\r\- Keon haimar
~Penose 22, Thm.2.1 ]
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