) je motphism
. overy conls X £Y Z,wlnls a,gfomefhc-: ofp
WSL(XM%U), Rt mrd:of funclots with ('F*’H‘;e)
info uxb.aﬁriai prvjmﬁu f L’e?oses/a,umhwc;ogn ™.
Offen, Hthings thab we thik of as rmﬁ:f&;ﬁ:ﬁw
- L be : gF &M&m ™m >

s leads & He
L.Q cowll X—>1. This |
oo migryeasy el
posstbildy of vizing properties
Exangle 1 : open maps

e louring ore equivalent :
°Fwo.amﬁm.ou.sm‘f X y,H&fo g G

o . o ‘ oly),
::) i"“.sQUTA——»NT;PO() Msa[&p:a%mk £ 0)— )

: leke ' b
B3) § O)—> OK) isa howmomorphism of comp l %o.l@a
l‘}) -F*'. Sh (Y)"" g\(x) presecves Full &rsl'.gﬂler ogic

So we define &gﬂomah-{c marr‘vﬁ»sﬂ\ }-—?-—98 L be epen
5 preserves fussh-ordor logie.

X1



Given  F:8 —> F preserving finile liniks u&'\u»eforeacc\

Ae b € o mabicol comparison map F(20) 5 P4
ouv'du.nei PR ‘FOU.OWS

2 >—— RxA

F? »—> FRxFA
—FA

FB——).Q.

WeSn.a F i Lozu.o), F Py <-an wmrplﬂi:m fordl A ie. £
F precerves fll L‘ﬂl\erm bﬁéc
Theerem For a.gpowb-w morf»‘m.cm }-——-) Q the Followu\a aje

etv-u.vnlmt
) £ s open,ie, £* preserves Rnl‘—ofo!erto&«\c

l'&) §*bs Su.\a"ogaa', v.Q, ¢A Ua-mm-m.err)l'u.cm fo-raﬂA

(3) Forony Acb& andany B>—>{*A, the image of Hhe
comprie ?/3—45‘/4‘*A AL &1A is of bhe Boom
E/J:AB for seme ‘},BHA

Ske characlerizakion : Suﬂ)ose £ is a Grothendieck 57905 and.
write S for Ue bopes of sekc, Thea

Pty 8 is open <=> £ Sl«(fd) for some sile (€,T)
such Hok e\re% coven.(g Steve IS ewaper ml\alu,ha&

C(o.sgmﬂ,&’ Hu,s resu.uf vS VOLWOUS, Bu}; v!‘: remouns L'm,e oVel On

arblrary bese topes $ !

Usira, ok, we con shew :



Theerem Given a pu['!:bade Squate

a2

of geomebrie mevphism.s,
L) § open w.fh,e; k open ;
B ¢ G'PMX«Su.rdaﬁve wf?la&t korn&maiulzvg;
(3) 4 opes implies bhe “weok Reck - Chevalley condilion’
thal the canovicol natisrel bruas formolion
L
LS monce

LU.E.: f we Sm l3) wnder Puﬂl)o-ck, &k o,tafac!knzesdrnnmargs

Exo._._wﬁle 2 (lomﬂ-}) conneched maps,

* For a Space K,dw?-llowh&me?-wdmt:

() X connecled.
) p*: Seb—> Shix) is full oad focbhfl,

(3) P Sh(X) —> Seb preserves co-Pr-oolucst
We bke condilion (2) os the definilion of commecledness for

LEm 3"—'5""8

&am-chu marrJus 1
(Tt skl eztu)vulenb 3 [ﬂ,rmvfﬂ'edu:e’nlabn‘u the lattes

properly



* Foca space X, the follswing are equirmled:
() Xis locally emnecked

(2) For every Local ’ume. higm E—X, He o E
mvug omerphigm w-m'bonen(:s

open,
(3) p*: Sebt—> Sh(X) kaxa,lo%%»t' Py
(4) F*: Sob——bg\()() Ffese,rm alrtmer\.ta,lg

We define « geomebric mn-rr‘wSm -8k Btloalﬁéweclid cf
£% has an E-indexed (eﬂ'o.n'&ohl‘ﬁ (te., foreach A,
(8/4)%: €/A —>F/1°A has o lofb adjoui, and te adgoints
£ ligabhar niesly as Avaries). This is st equirlentts
Saging thol (£/a)* presesves uroneotal: foroll A.

N.B.: locally connecked implies epen.

Site charadecizalion suppese £ is a Grotheadicck t;ro_g over S.
Then £-F>8 i (connected and) locally cmnecked &=
Ea Sh (€,T) for some sike (£, T such bk
T-Cow.ri.\g sieve is connected (os o full cub of 6/V
borsme U)  (and such thak € hos o borminal ehject).
Using Buis, we can show:
Theorem Guiven c;e Pﬂi’e}sw
k £
%—i—w
0§ CMAB’(O&I% connecheol mrlm‘ k Cﬂw\ul‘ul&f.omua eonnecked ;
(2) § ‘ou-“& eonneched wal.S Hhe 'sbmaReek-Ckwoﬂzg eomalilin’
tat %3 —> h k" is an isomerphiom.
(Again, the stabclizolion f (3) under pullbock charackerizes local
eannected nesc. )




Exmele3‘. alemic ""ﬂfs.

o Fer o conlinnous X"i‘é)’, the &Upw' ofe 'va.(enl::
(Y fisa local meomorrkism, R 3
Q) § wlbkealiaamol ¥, Xx X mLobLaPe,. mogs.

Bg def; -E..m, o local Mrrww,olu‘.cm o &,fose_q S o Mrk.:gm
of the form E/A —> & for some Aecch £ It averse
image is the fundker A* senJ-Iﬂa, R b (BXA'—E'?A),
and thic is a Loa»ul funcher,

Rub Hhis doese’ b quite ‘G with condibiom (2) obove

T'\urem For a Wrcc morpl\-lsm .5"—£—> £, the Fo“awtn&meﬂuivnh

)} -F* 'S a.’ﬂgial Mr, "
(2) f and thediagenal ¥ —+3x£§ are both open maps.
We call such mocphisms  alomic am(&,;{: $—> St is alomic,

Hen € must be Roolean | and we haxe
Proposilien For a. complale Reolean algehre. B, the follasing are

(" SR(B)'—-—-*»Sal: is alowmic.
(3).865&1\0177*&:. Reolean algebin
(2) Sh(R) = SROO For o diserek space X,

Bub there ace olher to?ose: which are abomic wer Seb . forexamrlg,

[6,Sek] f““‘%&mf’ G, avmore%ms.raﬂ? Bhe col'eaa.-é, |
Conk () of combimuous G-sek fﬁfa—b):olbgdcalm G.

Remarte : abowmic mrp'\isms ore (shl:lamdzrpuﬁlm[:,&em)
lmu%mmlzd.



Farom.a touJIa eonneched. }—iég,w{kmu.%mﬁm

whore Hhe first fackor s mnul',eal&locnua connecled.
amd. bhe secomd & o local 'S

If N m&dwm,wﬂew.;? ¥
is closed wnder u-khua Sukolge,,& s

We call connecled ma-frlusm with bhie Pruru% %ecrmn&c[‘ed:
H.ga u-e,exuﬂa the mafrh-cm foe whiel, £ Preserve.sﬂ,
orequivalently, sueh that §%: Sube () —> Sb, (')
is L\a«utve foc o]l Aecob €.

Anz Lafcrcmnec&g[ morrlusm bebiveen ﬁrroses og-‘ H!L%rm SR(X) us
me?ufva.lence. Sob‘ﬂﬂ]ammrru:ﬂ\_s bebivesn such
bvraser are local kaw\camo-rrlu‘.sms.

Usa%w “zola,mcm chew bhal °F }_f_,g i connecded.
obomic and has o secion £—2—F thea there cusk an
iternal beakc geop G in & (Lo tpalogical g
Such thel F & Conky (©), the fopes of dbjecks of £
ecvu.nozd with o coalipuows G- oclion.

However, there exist conneched alomic mofFLtsms (even when
£ = Sek) which have no sedions.



S ummary Teble of I gﬁawﬁmr
(words in green dandle. popeclies o iwverse image Runclers )
-Evulnlence

L S

* Conneched abomic *|ocal, '\ammrr'u"m
(Sll, fithfil 3 bgieal) o(uaa.:.,wag.;.bmw

SN

(‘Fhu) .,‘- ’ ' E' l a‘ -

T N\

Connecled *Open 3 suq.eﬁ\re . Louﬂam\s\eohi
(Sl 3 o) (octhfl, sib-logicl) ~ (preserves exporealials)

o T T

Surjeclive * Open
(Sithfl ) (Su[— logical)
(‘xes. Rrsh-ovoler !o%tc)

¢ - sl.‘q]:le wuler ruukmz)s



Exﬂc‘}; !oa:.’. rrmfs
* Fora space X, the followi WQWM
() X hos o focal El_\_k ,C‘-I?:CL vatwl\osem%l\%wwu'x
(2) p: Shix) —> %b has o right adjeink.
(E'.v.nmf"e X=-‘Sl>ecR fo*rmlocalﬁ“&a.)
We define o goomebeic morphiem ¥ 58 [ b loal f
salisfies the followi ec}mmlea b conditiona ;
0 §:¥3-——¢ "w:én Q-M&eoln'ﬁ‘\fw i
(2) £ is connected and £, Mm(om‘.ha.r&)n‘ald‘dd'oiut.
(3) § hasaseclim c: & —>F which is left adfoink &6 £
inae'l’cn.% -E:f' ofbro:&t u\lg,ﬂmeb\,c Mfr‘\iSﬂU
Examfks: (\) mmmumx.sﬂuf X‘fﬁy induces a locd,maf
ShiX) —> Sh¥) fF each fdre § (y) hosafocal poit, and
the mapping 3 +— (focal poiak of §7g)) &5 combinuons.
(2) o fuackse €D loehao.nsmdlml'eaam induces
o local map C&TSet] —> [ETGET of F hesa Rl and
focthful, r&al\li'a-c‘dﬂht.

Theorem Given ak Pu.uzLadt Sqpare

Jx Lt
et ¢
with £ local,

() k is beal ) and s left adjoiak is oblained. L& 'Fu[‘on'fa
cg au*m.a,l\ h (wl\yp, C Hv.eln.fbmgml:‘.f{—),
(2) the ‘dual Redc-Clvevdlad condilion’ holds, i.e.
5 — kb s an :smnrr‘uk‘m.
(Ruk (®) deesnt charackerize locol maps , even iFwe sbdile &
Mlarpwllbwk.)

-



There's olso o sde characherizafon garen o Grothendseck
bpos & & LSk is local iff € TH(E,T) where
€ hus o lerminel objeck whick is T-iveducible | c.e.
has ro coveréaa Sieves exceft the maximal one

Rgr r"i"hvézt?né’ His , we ?l‘

Theotem Let (£,7) and (D,K) besils cuds bhak
€ und f have fnite limils ond leb F.€ — P be o
full & foithful fanclor which preserves fiaile Lmiks and
both peeserves and reflecls covers e,
Re T(L) mfb.e: §Fou [ae R} qenerales o Kwovu-aa sieve

on FU, and
Se k(FU) implies {u:V>U[ Fee S} e T().
Then Hhere is o [ocal gﬂ.tm\eh'\:c marplm‘-srn
Sh(d,k) —> Sh (6, T)

whoseol‘:mb w.aac. 5.89{\&1; b& wmrosua with F.
Moreover, all local morpl\iem bebiecen Grothendceck b?eses
atige in bhis w (Miwecqnw'enoj\oose the sites in

Suol»a,woa FW&’%W).



