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bz, [SchClau] IZ YouTube DFEEY / — D BH 3.

Lecture 1-3(fBEIT A - IBETA « &H - BT ADIEY) ICRAL TIUTOXEZESEICL T
Wa.

1. [Bar22] Michael Barz Condensed Mathematics
https://www.dropbox.com/scl/fi/xm2bs6jgtvoaqir2slbt/condensed-final.pdf?rlkey=
r1x82m3al35rfeec86jrjj79k&e=1&d1=0
FEOANEBEVLLIFBIBVCSVTBALENIMNMTVS.

2. [Stum] Bernard Le Stum An introduction to condensed mathematics https://perso.
univ-rennesl.fr/bernard.le-stum/bernard.le-stum/Enseignement_files/CondensedBook.
pdf

3. [Land] Marks Land CONDENSED MATHEMATICS https://www.markus-land.de/teaching/
4. [Sta] Stacks project https://stacks.math.columbia.edu

LD 3MENBDRITRICENIMNTVWTHEAR TN SR TH S, $5IC [Stum] % [Bar22] I
KWZBE|Z LT, MICH [Asg] ® [Lep] REDER - BRHEBEICL .
HWHIACTRIREADEHICBEL TIUTOXMZEEICLTWS.

'BE D) — FTOBEF - BF - BESTEABDHNULEH OFISEE L TEEWV. £FID/— %2518
LTELEEBICAL TEHIBE—ERZEVWEEA. (HoTVBNESHRIBTESTHEL TR


https://sites.google.com/view/condmathomu/home
https://sites.google.com/view/condmathomu/home
https://www.dropbox.com/scl/fi/xm2bs6jgtv9oaqir2slbt/condensed-final.pdf?rlkey=r1x82m3a135rfeec86jrjj79k&e=1&dl=0
https://www.dropbox.com/scl/fi/xm2bs6jgtv9oaqir2slbt/condensed-final.pdf?rlkey=r1x82m3a135rfeec86jrjj79k&e=1&dl=0
https://perso.univ-rennes1.fr/bernard.le-stum/bernard.le-stum/Enseignement_files/CondensedBook.pdf
https://perso.univ-rennes1.fr/bernard.le-stum/bernard.le-stum/Enseignement_files/CondensedBook.pdf
https://perso.univ-rennes1.fr/bernard.le-stum/bernard.le-stum/Enseignement_files/CondensedBook.pdf
https://www.markus-land.de/teaching/
https://stacks.math.columbia.edu

1. [CS24] Peter Scholze and Dustin Clausen. Analytic Stacks on Youtube https://people.
mpim-bonn.mpg.de/scholze/AnalyticStacks.html

2. [Cam24] Juan Esteban Rodriguez Camargo. Note on Solid Geometry https://blogs.
cuit.columbia.edu/jr4460/files/2024/04/SeminarSolidGeometrynotes.pdf

3. [Ked25] Kiran Kedlaya. Note on Condenced Mathmatics https://kskedlaya.org/math205-fall24/
/

SEBORLL L TORXOUTICHBRHL THL 2

1. [CS22] Peter Scholze and Dustin Clausen. Condensed Mathematics and Complex Geom-
etry https://people.mpim-bonn.mpg.de/scholze/Complex.pdf

2. [Cla24] Dustin Clausen. Three Perspective on Deligne Cohomology https://www.math.

ku.dk/english/calendar/events/masterclass-continuous-k-theory

PINSIRLASANSEHZITEHS5 2D THS.


https://people.mpim-bonn.mpg.de/scholze/AnalyticStacks.html
https://people.mpim-bonn.mpg.de/scholze/AnalyticStacks.html
https://blogs.cuit.columbia.edu/jr4460/files/2024/04/SeminarSolidGeometrynotes.pdf
https://blogs.cuit.columbia.edu/jr4460/files/2024/04/SeminarSolidGeometrynotes.pdf
https://kskedlaya.org/math205-fall24//
https://kskedlaya.org/math205-fall24//
https://people.mpim-bonn.mpg.de/scholze/Complex.pdf
https://www.math.ku.dk/english/calendar/events/masterclass-continuous-k-theory
https://www.math.ku.dk/english/calendar/events/masterclass-continuous-k-theory

Chapter 1
Lecture note Section 1.

INSDORBIIBERTADEENS (BLUtELIF—TOARAR) 2FXLHT.

7~

E# 1 (Profinite set). ££H& X D profinite set TH 2 I, AAEZEME L DBERESD cofiltered
limit TEIFT3HD. DX D3H B I cofiltered category &

Xo: 1 — Top
fZ—)j — ngZXi—>Xj

NH->T, X; IFBRESTHD,

X =limX; ={z; € HX¢|f 21— BB pp(z;) = xj}
iel

I A cofiltered category THD LI I # @ HhD

L FEDi,i' cIIZDOWT, k= ihDk =i &BhDkcIhHB. (cone EHFD)

f \
2. FED i =i ICDWTHBD h:j—ihdH>T foh=goh. (cofiltered)
g

FEEE LICBVWTERESICITERNMIEZ ANS.

fiidd 2 (Profinite set OEMEDIT). [Sta, 5.22.2] X ZAHEZERE 5. XIIEETH 3.

1. X & profinite set

2. X |& compact Hausdorff totally disconnected.

X Htotally disconnected LIFERD z € X ICDWT 2 OERFHAH {2} £B@B L. HIZIF
Q % ¥ totally disconnected T3H B .

Proof. (1) = (2).



X = @ie]Xi C [Lic; X THBDT, X (& Hausdorff TH 3. FHFI/TDOEELD
[l;e; Xi 1& compact THBDT, lim,_, X; B [[;c, Xi ROBIRETHB L 2mEidFRL. £C
Tfiim BB el IiOVT

q)fi HiEIXi — X]’XXJ‘

(xi)ier > (pf(zi),25)

LHE Ax, C X; x X; ERNERES L THE

xX= ] o;'(Ax)
fe€Mor(I)
%%, BAIIHAEEDEHIDEAEETHZDT, X LEAKETHS.

reXELCZxZBUERHNDLTD. CA {2} ELTFEERT. 042 € C %3
NH2451F, HdicIDNHB>Tu £, &%8B. TBHL

C = ({l‘l} X HXJ ﬂC) U (XZ\{IEZ} X HX] QC)
J#i J#
EZDDEWIRDSBVWETRVHAEET OHWREBIND O, CNUI C DERBIEICFET 3.
(2) = (1). I &S cofiltered category %

Object:{X = H Ui I l3ZETHVHESDOERDE }

el
Morphism:f : K — J  EBD ke KIZDWTHB jec JHHB>TU, CU;

9 B & 1S cofiltered category &7 5. €T

Pr: X — I
xr eric‘Zﬁéi

ETRECNBEREREAS. €LTE: X = lim | J EBZERERERS. SO ¢ H'EE
BRTHD_czrnttidBL. X & l.&nJeI‘] & HIZ compact Hausdorff THBD T, EHE TH
3T EIRRL.

(1] 5 O(2) = (2)) BOIXERD J € [IZDODWTHB je JDRBH>Ta,2' eU; THB.

&oT

x € ﬂ U; = U = {z}

Jel,zel; 2€U,Uclopen
(REICEAL Tl [Sta, 5.12.10] BE. X H' compact Hausdorff 72 & x ZFE clopen DEHIF » D
BERDICRD. ) o T/ =2 %3,

2] 5% (jy)ser € im, JELT () = (js)yer BB x DHEEZSS. CHIFEED
5NserUj, # 9 THBDZLZEERIFRL. BEETTRY, 2FD nyeU;, = o ZRET 3.
X = UyerUs, &0, X compact FDT X = Uévleij ER3. 11X cofilterd D THB K € 1



PH->Thk=1,... NIZHL,fp : K = J, £%%. (#lRZER>TWFIFREBLW.) DEDIec KT
k=1,....,NIZDWT U, CUj, LB3HODEETS. UELD

@#UZCUijZQ

EHROTFIETS. O

AR 3. Profinite set D578 3 category Profin (& initial object Z @, final object & {x} £ 9 3.
limit, finite, disjoint union TER7=MN B 77 colimit TIFEAL THRWZ CIZERT 3.
Compact Hausdorff h* 5723 category CHaus HEIETH 3.

EZ 4 (Grothendieck Topology). Profinite set h*5 7% % category Profin IC Grothendieck

Topology % covering H
{S,\ — S})\

TIA < +oo D[Sy — S EBBHDET B,

7AE 5. Grothendieck Topology (& W T covering BNXE /T ZREL TWS. (AT Cov
T Covering 2EDEF LT 3. )

1. {S\ — S} € Cov ([FZGIZ covering)
2. {U; = U} € Covh2{V;; = U;} € CovmblE {V;; — U} € Cov (covering D base change)

3. {Ui = U}t e Covh 2V = UBRBIEU; xy VHIFELT{U; xy V — V} € Cov (covering
DETE)
AR 6. index DEGADKETE (BE) ZHBEEEE LABULE colim lim TR LA UVVERMEDH
T3 TCTIDETIRER xZ2—DEEL |S| <k EBBEE * index THEZEZXS.

EZ 7 (Condenced set(EEMM)). [Sch19, Definition 1.2] T H' Profin £ sheaf Tdh 3 &
&, T % Condenced set &\W\D. DX D functor

T: Profin®? — Set

TH-o>T
1. T(@) = {x}
2. 51,55 € Profin ICDWT T(S1 [[S2) =2 T(S1) x T(S2)

3. 8= SIC2WT

T(S) = eq(T(S') = T(S' x5 ') = {w € T(S")|piw = pia}

p2

Zil-9 & E, Tl condenced set &WS. 12T ({*}) & T D underlying set LWL\ 5.




[E#kIC C % category & LT T : Profin® — C &L 5.3.51Z L T Condensed object of C % iE
HoNS.

AE 8. Category Profin |3 Grothendieck fi#BIC & o T site IC723. &£ > T condenced set &
Profin £® Grothendieck Topos &7 3.

AR 9. [Schl19, Remark 1.3] EOFERIFIELWVWEERTIFAW! RE4AS"EGHNLHEE HDRE
FB7-0TH3. € T Lecture 2 Appendix £ TIFIENNBEREREE % 1L TER T 3.

AR 10 (BIEREL). < D IEMERMPEELL (uncountable strong limit cardinal) T#H 3
ciE

1. K uncountable
2. Kk ZO0DDEDINEFE o ICDWVWTH k # ot ( limit cardinal)

3.AN<kEBIE2) <k

UFID/—bTIdx BEREHE VZISHFNBETHE L ZRET 3.

EZFE 11 (r-Condenced set). [Sch19, Remark 1.3] k DRIBREL L 5. Profin., ZiE
B k KD Profinite set DE & L Grothendieck iiif% Af13. T H' Profin_,, £ ® sheaf
THDET, T % k-Condenced set £LVDS. DED functor

T: Profin® — Set

TH->T
1. T(@) = {x}
2. 51,55 € Profin_, IcDWT T(Sl HSQ) = T(Sl) X T(Sg)

3.8 % SICDoWVWT

T(S) = eq(T(S") : T(S' x5 8) = {x € T(S")|pix = pio)

Zimlc T E, T X k-condenced set W5,
Z L TZDE% Cond_.(Set) £7:1F Cond.,, £ KT

[B#kIC C % category £ LT T : Profin® — C £ W5 351 Cond(C) ZEDH B.
AR 12. Profin.,, OEICEAL TIERBRINT WV (NEVE CERE) O THIVEE AR LT
ZEMID. DLLIETRICKERIEFE o LIEFBD Y Z RCHKFITONIERTV, 2L >T
Profin., = {X € V,||X| <k} ELTEEZITNUSINTVEIZHRS. !

'CHUICE L TREHNL DD > TVAL, MBRROBHIMESAPKRIA, BRTAICHI TH5 o7, Vo i
DPVWTRT 3V /ARVFHZEROZ L. NEVEL» BV E Kan Ii5RCHERZ BRNA VO T ORRICERY 5.



8 13. [Schl9, proposition 1.7] x FEIBIRE & T 3.
F:Cond.; — Top<, T — T(*)op
G : Top<, — Cond., X — X := homprofin., (-, X)
9%, TITTT(%)op IFEZER T(x) ICfiiHZ
UseProfin., Urer(s) S — T(*)

HEBRICEDLIICERT .
CORF I G OEREHSIT comit ld e : FG — [ ex = idy : FG(X) = X(%)top
Xrm — X tHd. FIC

I

homTopQ_t (T(*)tom X) = homCond<H (T7 X)

AN

UseProfine, I—'feT(S) S — T(*) [cDWT S e Profin_, e fe T(S) lcDoWTS — T(*) LI
TEDS:

reESKEr:x > SEEDBIDT, T(x): T(S) = T(x) ZEHD. €T f(v) :=T(x)(f) &
LTEDHBZENTES.



Chapter 2

lecture 2 Condensed Abelian group

E# 14. [Sch19, Definition 2.4] 3>/NT b\ X RIL T ZER S HY extremally discconeted
THBE, FROAVNI ENTARLITEB S NEDEGp: 5 — SICOWVWT, 3
7:8 = S HEFEELTpor =idg &783.

FMERERLLT, TS ALL2H B> AFEICUTI NS -5 BEIFD] LHER5.

fd 15. [Sch19, Example 2.5] x @REEKE T 3.

1S0] < k ETRBDBERERICDWVT, 58Sy & So D stone cech AV /NT MLET B EE, BS 1&
extremally discconeted T |3Sy| < k £ B.

BICEEDOOY NI FNTZXRILTZER S ICEAL T, extremally discconeted 3545 D5 D
25 BSyis — SHEET S.

UTZD/ — bTIE BSyis &S ICBERRAIMEZ ATz Stone Cech AV /NT MEE T 3.

i 16. [Sch19, Example 2.5] x @MBREK T 5.
ED., ZRHh5L3E T 3.

e Object: extremally discconeted set T |S| < k ETRBHD.
e Morphism: E#HFEHR S — 5

ZLTCow(ED.,) ZBREERER fi: X; - Y TUL (X)) =Y LHB2HDLTD.
CDEFED_,, @ sheaf ®E|Z (profinite set DHIPRIC & > T)k-condenced set DE & EEIE

%FIC k-small condenced set Cond.,. DElIE
T :EDY, — Set
#3HFT

1. T(¢) = 1pt



2. T(S1USy) — T(S1) x T(S2) h' bijection

ERZ3DDOELTHEIITSNS . (ED DMEBICED 2 DEBDEHIFTCICHS. )
MFZD/— TIRAINIC Cond< . DEIFEDY, 15 Set NOBEFTLED 1.2 DFRGZHBILTHD

£9%. BHELTIFED OAMELWPTUVLHASTHS.

10



Chapter 3
Section 2.A Appendix

CNBEHDORERZEBRLLIEDDTHS.

3.1 [Sch19, Proposition 2.9] D %E{&

3.1.1 EH¥
LTI (B o8& D<.

B2 - B DES

E#&E 17. [HF, 3.3 £
o EEADMBHNTHICIFrc A DycasBEIEyc AZBIL

e EEANRIBFEIFAERD v,y c AICDWTCaxcyho=yhycahEDIIDIL

o £5 AWEFBLIZ ADHRBHND DLIEFZD L.

Bl 18. UTIIIEFETHS.
e 0=0u
e 1=0U{0}={0} ={o}

¢ 2=1U{1} = {0,1} = {o, {o}}

[ EE 19. [HP, EHE 3.3.7] o, SIEFERICOWT aCc pEFE B Ca

Proof. BIBEICED. HLEEBNEDILIZHEVDTHNIL o, 8 1d c TORBINESHRDT
e 1pcfB\a’Rd e TORINTT

e ypca\B%B3ec TORINT

11



HEETS. ro=anp %H_T*ué:, o = Yo ERDFENTRES.

teanflco2VWTte DDy fRDT, ZIBFMEDS t € xo, t = z0, 29 € t DENHD
BDir>. t = 20 B HBIE 20 € CRDFE. T € LR BIFHRMELD 20 € &7ED _NBHFE.
FoTtexr &iRd. anpf Cx

WIZt € 2o IS DWT 2 IRINEDTtE B\a—FHx € BEDWERBMUNStec B FoTtea
&b o Canp. L]

FOTZODIERH 0, BIC2VWT a<BZEaC B TERIDEIEBFHRDET VS ICHEST
EFF DIBIEHDAS.

EIE 20 (BIAJReEIR). (BIRREZRONIL) EROESIZBIAIETHS. L>TER
DEBIIEFFIRRLZIEFEEZ LS, TNEHIIEFR AR LS

EEABICDWTA~BEZ ADS BAOEEFRHNEETDIECTEERID. A~BZ AL
BlEEF WS,

E& 21. [HE, 4.1 B[EBE - B

e FRAICDVWTEDREEZ, A LRAFRIEFERDS bRNDBLDETS. DEDIEF
HaTA~aEBBZDDDRNEHDTH S

o« ERADEEE AL LTEETS. EEHLS MA|~ Al HD MEEDIEFHK B T
B~ ABRBIEL > A THB. |

o EEDEEEZERLEVS. DEDIEBFH a HEMTHZ LI, a = |A| EBIEEN
FIETRrd3%. BEHLEDI S A% Card KT

[ERIEE

( )

EFE 22. [T, & 45.1] 2IBFES (4,<) £§3. BC AVHEEDESTH S LIIE
BDacAICDOWTHBDbe BAFEELTa<bHEDIIDZ L.

IBREE (B, BICDWVWT S EHREIF A C a BBHIRBHESTIEFEE (4,¢) =
(B,e) BB L.

E& 23. [HP, & 4.5.2]
o [EFH o EHERLBR/NDIEFZHEBE VW cf (o) ERT. cf (o) ITEREES.
o cf(a) = aBRBIEFH=ZEREH VLS.

EEDNS cf(a) <aTHB.

AR 24. TEEDS MERDIEFH SICDOWVWT, A C aBBHEEDEST L2 ABSIE cf(a) < Bl
TH3.

12



KIFZH -8 TA C aBBHEERESLESIE cf () < |A| THB.1 BERSIE (A, €) IFET
EETHBDT, (B,€) = (A, €) LRBIEFR (8,c) MEFETD. o Tcef(a) < B THS. TNk
Dcf(a) > ALWSHEEDPMENDDT, |cf(a)] < |A]. cf (o) IFBEEGEDT cf(a) = |ef(a)] < |A]

fid 25. a BEARSIE, |T| < o, |Si]| < a iZDWT S = UierS; ICDWT |5 < a

Proof. p:=sup|S;| £9%. pu<aTH?. (bLu>aBBld ] - a THEEERB LS BRERH
ENTLESHDB) £oT

S| = |Uier Si| <[] - p=max{|I], u} <

CRDERL. O

878 26. [Sta, 000E 3.7 Cofinality] x Z HEREH ¢ 5.
1. k<cf(a) LBBEH a DFETS.
2. k < cf(a) 7R 2BBREEHBNFET 3.

Proof. (1). a % |a| > k EBBIEFBORT—HBNEVDDETS. o IBEHTHS. HLES
THRITNUEa=0+1DDa| = || LB >TERIMEICFET 7.

cf(a) <Kk THBLTS. COFFS CaTHELDHDT|S| <k EBRBIDBONEETS. T
BeSCall2WTB<aLDmMEDS B <k £oT S DHEMEDS

la| =|Uges Bl < |S]|1B| < kk =k

ERBN, Chida DD AICFET 3.
FlealFBHE RS, BEBRS a> ol =||a|| THEIDTaDRNMELD a = |a| B B.
(2) k<cf(B)BBEBMBZED a=03%Z%. cf(B) <cf(a) ZmERERVL. JC B3
HEREBIOWT, f:J =B JIZDVWT f(H Zje2 ERBRND vy < fEEETNIL,
JIE B OHRERICHES. Ko Tef(B) <cf(a) &RB.
O

SEIRPREEL

EFE 27. [HP, T 4.5.7)[BIEREL] « HIEMBREBREEE (uncountable strong limit
cardinal) T#H % LI

1. K uncountable
2. k20D DEDIEFE o ICDWTH k # ot ( limit cardinal)

3.AN<kBEBIE2) <k

B o ICDWT

13



e Jy=1Ny
° :a+1 = 230‘

o Do = Upea2™ o BHEIREDBS

CEHRT DD, IFBERIITH .
UFID/—bTIdx BEREHE VZISHFNBETHE L ZRET 3.

3.1.2 B
TR & WRFR

E&E 28. [NvIL—2, 3181 S:D—-CEF, cecOblC) £T3. chD SANDERHFL
I&r € 0b(D) & u:c— Sr D#EH (r,u) € Ob(D) x home(c, Sy) TH > TROE RN Z 7
fcIdHbDTHS.

MEEDdecOb(D) & f:c— SdICDWVWT, HBEIM—LBEBBR f :r — d € homp(r,d) H
H>T,Sflou=fl1 &%%.

c—2> Sr r
\
o /]
c——Sd d

DED c— SdBBFIESf ouDFUCERED, TD fIZTE—DICEE 3.

Bl 29 (RIBR). C,J 2B 93. (J ZHRFELTS.) A:C—C7 =RAEFLTS. 0D
e ccOb(C)IZDWVWT Ac: J — C Z1EED object Z ¢ ICHt%Z id. DIEBHDET B
e fic—o ICDWVWTAS: Ac— Al ERBZEREHRZERD j € Ob(J) ICDWVWT (Af),; =
fiAc(j)=c—> Ad(j) = £T3.

A:CoCIBEF FecobCI) T3 FHBEANDERBHEIEZrcOb(C) & u: F = Ard
HATH > TRDEBEBMEZFH-THDTHD.
MEEDdcOb(C) X f: F — AdIZDOWT, HEIM—REIR f' . r — d € home(r,d) B'dH >
T, Af ou=f1 £B3.
—DF DAV TVL.

eu:F > ArZz5X3CCIEFJHDE: 1 —2ICDWTu;: F(i) > r Tugo F(k) = uy :
F1)»rZ5232cTH3.

o i F 5 AdE5ZXBIXIE, JADEk:1 - 21CDWT f;: F(i) 517 T fao F(k) = f1 :
F(1) 5 d&5232cTH5.

o Affou=fridrid, Z2355HBAEIRABDT, j € Ob()) ICDWVWT flou; = f; &
WO ZCETHB.

14



UELD, FHE5 AANDEESEIEr € Ob(C) & u: F — Ar DEAHT

L (ruj) DKAHT, JAD Lk :1 = 2ICDWVWT u;: F(i) > r Tugo F(k) =uy : F(1) — r B
Dirs,

2. B Dk 1 212DWT fi: (i) — d T fyo F(k) = f : F(1) » d AHD T
(d, f;) DIEHIZDWVT,

3. B3 fr 5 dDFEELT, ERD jICDWVWT flou; = f; EHB.

LE2TIDreOb(C) & u: F— Ar DH, WAL, (r,uj: F(j) — r) DA%z F ORMER
cWo.

AT 4 ILEZ—RIBER & \-1EFR DI

E# 30. [Shal] k ZHEEEE (cardinal) £ § 3.

o B JH k-small &ld Mor(J) ={f:a = b} DNEFTHDEEN KB THB L.
C OB Ob(J) HIBE « KBEH S,

e F:J— CH k-small limit &l& J D k-small DIHZED limit £ T 3.

o B J M k-filtered &I, FED k-small B I HhSDEF F : I — J IZDWT, cocone
ceOb(J) & u:F — AcDWADFET DI LLTB.DEDRZHICT c,u BEFE
ITBHILLTD.

1. 535 c€Ob(J) & u;: F(i) 5> c D ADEFEELT
2. FBD f:i =i IZDOWTupo F(f) =u; : F(i) > cEB3HD
o F:J — Ch ksiltered limit & & J D' k-filtered category DIFED limit & § 3.

“cocone EIE FH'5 A J— J AQERHHDSEREERWVEHOD

5 31. w=|N|&F3. JHwfiltered THBI_EIF TR T IILEZ—EBTHB. DFD,
1. j.7 € OB IZDWTHSB j = k.j — kDEETS
2. a,b:j = kICDOVWTC,u:k—mbDEFEELCua=ub:j —k—m

CEMETHD. CNITHENIRWEN SN S.
w-smal limit I$BE w RHEOREH S D limit CEMETH D, CHIIBEIRIBREEETH S.

TIE 32. \ X FRIEME 95. T DB \iltered colimit & A-small limit ¥ RII2TH B.
DED I % Miltered, J & A-small ELTH : I x J — Set ZBF & L7 ¥ & canonical
map

O - colim o Tim E (5. 1) — 1 e (.
001mz€1j1€mJ (z,])—>j1€r{]1001mz€1 (i,7)

IEBEFTHS.
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Proof. 0] canonical map D#&RK ZNIFROEALSHHB.

H(i,7) lim; H (i, j) colimy limy H (i, 5)

l L i

colim;F'(p, j) <—— lim colim; H (i, j) === lim colim; H (i, j)

COEBRIFRDESICEZTTHES. a € colimjerlimjey H(i,j) £TBE, a=[(a;,i)] &%BDiel
PEN3. EMEEDEID FIF (a;,i) ~ (ap, i) i du i — ko' i - kDBH>T H(u,idj)a; =
H(u’,idj)ai/ TH5. a; € liijJ H(Z,j) 7&‘0)’C, a; = (aij>j6] € HjEJ H(Z,j) Tu:j— j/ AT P
H(id;,u)aij = a;jy EBB3HDTHD. 35L& JIZDWVWT

[((ai5)je,9)] = [(aij, 1)]

E WS map & colimyer limje s H (3, 5) — colimierH (i, j) @D well-defined & map IC%&>TW3. T
NICE-T
@ : [((aiz)jes, 1)] = ([(ai;,9)])jes

WS map 18 3.

[1]limje s colim;er H (4, 7) DInEBEICRT ¢ € limjey colimier H (i, j) DTTIE ¢ = (¢))jes D
D¢j € colime H (i, ) EBRBDT, jILKIEFT B ij € T Lcyyj € Hliy, j) PFFEL T, ¢ = (¢))jes =
([eijjo ij])jes EDNTB.

CCTHE J % Ob(J'") ;== Ob(J) & L, Morphism Z1BEEHFDAHETZ2HDE LT

K:J =1 jw—i

EHLL, JIF Asmall T K IZEF LB BDT cocone iy € I DFETD. DED ij = ipes &
DT,
¢ = (¢j)jes = (leizs45])jes = ([Cimans> imaa])jes
LIS, DEDTCICEBB i€ [DB>Te= ([, i])jes CEBL CENTES.
2] BEHEIZDWVWT (a) = ®(b) %3 a,b € colimjes limjey H(i,j) EED. "I LIEHB
io € I ¥ a=[aiy,io],b=[biy, 0] T ai, = (ai,j)jets big = (big,j)jes EBEWVTcKF

Qig,j = big J

NEjcJTHELLBZDHBODEETHS. [1ICKDHBEDicIZE>T
®(a) = ([(aij, i)])jes = ([(bij,9)])jes = 2(b)
THBDELTRW. &jeJIii2WT

[(aij, )] = [(bij, )] in colim;erH (i, )
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TH3. £oT u:i—i; BH>T,
F(u,idj)aij = F(u,z’dj)bij

TH3. 1| LEAKICLTHD ip € INBH>Tij; »ig &%HD. DFD je JICESHVHRED i
HEN3.
A:’DTEE%L\@] eJ ‘:OL\—C, [aij,i} = [aioj,io] A7) Qg5 r bioj 75\\%’3—(

@igj = bigj

EBBELTRW. a4 = (ai5)jes EBITIE 2] OFRZRS.
% [1] &D ¢ € limjey colimer H (i, j) DTTIEBH D i € IDB ST, ¢ = ([cij,1])jes EEL

ZEWTES. £oT Cj = (Cij)je] Q:BU'L;CZ € limy H(Z,]) DITTHO [Ci,i] € colim;¢y limjej H(Z,j)
THZDT O([e,4)) = c LB, 0

OV <TE

E#E 33. [WyIL—2, 2681 T:£-C, S:D—-CEAFLTIVIBE(T|S) ZXD
LOICEERT B.

e Object (e,d, f) € Ob(E) x Ob(D) x Home(Te,Sd) , 2FD f:Te — Sd & 3.

e Morphism (k,h) : (e,d, f) — (e/,d',f') € Homeg(e,e') x Homp(d,d') & k : e —
e€,h:d—d TfloTk=ShoflRdbHD

e Te—t + sa d
kl Tkl/ \LSh h\L
e Te' 7> Sd' d

Bl 34. D=1293.bcObC)IFb:1 - CEWVWSEFAIND. T:£ - CEFrLTIVY
(T 1 b) IZRDESICHB.

e Object (e,1, f) € Ob(E) x Ob(D) x Home(Te,b) , DFD f:Te -b¥ T 3.

e Morphism (h,1) : (e, 1, f) — (¢/,1, f') € Homg(e,e')x Homp(d,d') & h:e —¢€,1:1—1
Tf=idyof=foTk¥EiBdHD

e Te L> b 1
k’l \LTk idp 1\L
6, Tel ? b 1

mobLLWDT1ZHETL
e Object (e, f) € Ob(E) x Home(Te,b) , DED f:Te - b7 3.
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e Morphism h : (e, f) = (¢/, f') € Homg(e,€') X k:e e Tf=foTk &23HD
ZCTCTEFEP:(TIL) - EZRTEDS.
e Object P((e, f)) =d € Ob(€)

e Morphism P(h) = h € Homg(e,€')

& Kan #i5R

SEBBIE Appendix D 7?12 Kan IRDIGEEITE VLV TH L.

E& 35 (EKanihsk). [y L—>, 103 Hifalg, 218 K: M - C, T: M — A%ZH
Fre3. Kilno7T Ok Kan IhR 1

e BAFL:C—- A
e BAZH ¢: T — LK

D=ZD2KH (L,e : T - LK) TH>T, FEDS : C - Aja: T — SKIZDWT,
a=cKoe: T — SK CR2BREHo: L - SHHE—FEITZI_L.
CDOEZEL:=LankgT &Hh K.

CCTCoK:LK — SK 3 (0K)m = 0gm: LKm — SKm TEDH 3.
o oKoellk > TEAREES

Nat(L,S) = Nat(LangT,S) = Nat(T, SK)

EB83. o TINZh > &<V ERDMEEEZRRS.

#WE36. K: M - CZEETS. FEDT € AM (T : M — A) IZDWVWTE Kan L3R
(L,e) := (LangT € A% e7 : T — LK) h"EET 3 CIRET 3.
COBEB:AM 5 AC ZLUTTEDS.

o T ¢ AM|ZDOWT B(T) := LankT

e g: T —>TICDOWT
S=LangT' :C =+ A a=goer:T — SK

EBEL LE Kan IRERDEED S, B(g) : LangT — LangT' T a = B(g)K oep &7
ZEREHNYR—FET D

T3 B:AM 5 AC 1F

Fr: A 5 A N— NoK

18



DEREMH, 2FD
Nat(LangT,N) = hom go(LankgT, N) = hom ym (T, Fx(N)) = Nat(T, NK)

7D, n: I — Fg o Lank |& unit TH 3.

FIE 37 (mHMBRE LTOEKaniiiR). K: M - C,T: M - A%*BFr93. 2D
ce 0b(C)ICDW\WT
ToP:(Klc)—M— A

ICEAT ZRIBR colimT o P & p: TP — A(colimT o P) hFET B ERET 5.
CDEEIFL:C A%

e ccObV(C)IZDWT, Le:=colim(ToP: (K | ¢c) - M — A)

e g:c—dICDWVWT Lg: Le — Ld %2351
ETBEINFAFICHD
THICe: T — LK ICDWT €y 1= pidgy,, : ITm — LKm &9%. CZT

LKm :=colimToP:(K|{Km)—-M—A pu:TP — A(colimT o P)

THBDT, € i= flidg,, : Tm — LKm EEHERTD. §5Le: T — LK IFBRAEHIC
B3.
ZFLT(Le) I KICHADTT OEKan LR E %43

SEFEVTEVWESICEFEDHDRERDZREES.

% 38. M A C D full sub category, DX DEZEF K : M — C B fullyfaithfull £ 3.
I5IC M D small, A DRZERETS.
CDRORA R D IID.

1. F2DT M - AIXK : M — CIZB>7T-&E Kan ILE=#D.
2. £ Kan#h3E Lang : AM — AC | Fi : A - AM OERRETHS.

3. unit  : I — Lang o Fx (SEEBABBAZTERTH 3. 15 Lang |F fully-faithfull T
HB.

Proof. /£ Kan ILERDTETEIE M D' small, A BRERD 7. EHEHEHEDRL.
TeAM me MIZDWT

Fy o Lang(T)(m) = Lank(T) o K(m) = colim(T' o P: (K | Km) — M — A)
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THD. CORBRITTM ICFELW K> Toyr IIAEETHS. O

KIFRF & RIBFR

% 39. [Ny L—>, 378 Dsmall K : D — Set REBEF, D% D K c SetP” £ ¥
3. COEF K & homp(-,d) DRIBETHNTS.

Proof. JZAVRE1 | K93 DFD,1€0bSet)(1IF1REFNDL)1:1— Set &L
SEAFEAIND. K:DP - Set §Fr LT

e Object (d,z) € Ob(D?) x Homget(1,5d). (z:1— Kd &EH%.)

e Morphism h : (d,x) — (d',2') € Hompor(d,d') % h : d — d'inD? T2/ = Khox %%

HD.
1 1—E> Kd d
1l H lm hl
1 1—— Kd d

HoOID LA L
e Object (d,z) € Ob(D?) x Kd. x € Kd € Ob(Set) TH 5.

e Morphism h : (d,z) — (d',2") € Hompor(d,d') & h : d — d'inD? 72 35 T 2’ = Kh(z) Z
BT HD. (Kh: Kd — Kd ISEEDERICHES.)

TITEFEM: J? - Set? %
e Object (d,z) € Ob(D?) x Kd ICDWT M(d,x) = homp(-,d)

e Morpshim h : (d,z) = (d',2")inTPICDWTC, h: (d',2') = (d,z)inT £, h:d — dinD?P
To=Knz)B2HDHHBD, h:d— dinD THBDT,

Mh : M(d,z) = homp(-,d) = M(d',x) = homp(-,d')

CERTES.

K € Ob(SetP™) i M € Psh(D, Set)?”” DORIEIE
K = colim . 7op_,gegpor M(d, z) = colim . 7o, goepor homp (-, d)

THBe%TY. K c0bSetP”) & u: M - AK DA TEBRLDHHZ xR~ EIER
W (AK € Psh(D,Set)?” IR T 3)

Yn,f) cOb(K L Km)ldne M & f: Kn — Km QHFEH, K B fullyfaithfull KD f = Kg hF3. &£oT
(m,idkm) DRIBEZE5Z 3
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1. (K,u(dJ) :M(d,z) - K) D<K HT, JPRADh: (d,z) — (d,z') ICDWVWT U(d,z) = U(d'a') ©
M(h): M(d,z) - K) DD IL5,

2. JPARADh : (dz) = (d,2') ICDWVWT fg, : M(d,x) - L, forw : M(d,2') - LT
faw = farw o M(h): M(d,x) - LHBBEDILD (L, fq,) DIEHICDVT,

3. 53 f K - LHEELT, EED j ICDOVWT floug, = foo EBB.

ThdrzrtEIidRL.

Uy € Nat(M(z,d) = homp(-,d),K) = Kd &b u(d,z) = 2 LTHIERL. (DFD
Uz (c) : homp(c,d) — Ke%& f = (Kf)(x) £9 D) h : (d,x) = (d',2")ing? IZDWVT,
h:d — dinD? Tx = Kh(z') £7%8%. &2 T uwy) = u@eyoM(h): M(d,z) - K THBZ L
&, EED ceD, fe M(d,x)(c)=homp(c,d) ICDWT

uarwry © M(R)(f) = wawn(ho f) = K(ho f)(a') = Kf o Kh(a') K f(x) = wqq)(f)

EBRDEZRB.

(2) ICDWTIE (L, fa,) DHAICDOVWT, BAZH f: K > LZ5Z2% ki3 d € Ob(D) I
DWT fp : Kd — Ld TA#EZELTLISBEDOEENLRV. fi, € Nat(M(d,z),L) =
Nat(hom(-,d),L) 2 Ld & D, fi, & Ld Dt HHEB N ac Kd IZDWT fu, ZIREIFR
L. BRAYIZKEOREZEXIFRL O

3.1.3 LI9Fv¥—/—r1EB2E8D0RATSEDORRTHESHD.

E#& 40. [Sch19, Definition 2.4] A>/\Y b\ X RJLTZER] S B extremally disconnected
THH L FEDQAVNI ECNTZARILITZEB S hoDEF p: S - SICDOWT, H3
7:8 = SHEELTponr=ids &7053.

EMERERCLT, TS A2 B> ARBBICVUI NS - BZHFD EHEXB?

B 41. [Sch19, Example 2.5] x @BREK T 53.

’So| <K t@é%ﬁ%é‘:’)b\—t, ﬁSo -’2-‘_’ So @ stone cech 1 \//\07 l"ﬂﬁtjé e 3, BSO &
extremally disconnected T [8Sy] < k &8 5.

BICEEOOD NI BNV RRILTZER S ICBAL T, extremally disconnected 8Sy;s D5
DEH BS4ise — SHEFEET S.

UTZD/—FTIlE BSygs &S ICEEERNMIHEZ AT Stone Cech AV /N MLE T S.

B8 42. [Sch19, Example 2.5] x @IBEREKE T 3.
ED_. ZXHh 5% 2B T 5.

e Object: extremally disconnected set T |S| <k £22HD.

2N ED BSIEU T MAFEET B EDHME. 258 B » AICOWTESELTOU T~ S —» BAERNS. h
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e Morphism: #EfEHR S — S

ZLTCow(ED.,) ZBREERER fi: X; - Y TUL (X)) =Y &HB2HDLTD.
CDEFED_,, @ sheaf ®E|Z (profinite set DHIPRIC & > T)k-condenced set DE & EENE

%FIZ k-small condenced set Cond.,. DElIE
T :EDY, — Set
BBEFT
1. T(¢) = 1pt
2. T(S1 U Sy) — T(S1) x T(S2) B bijection

£53b0r LTH#MSITBSNS . (ED OMEICED 2 DEORHIETCICHS. )
WURZD/ — R TIZERINIC Cond., ODEIZEDY, /5 Set AQBET LD 1.2 DRHEHLTHD
£¥%. BY LTIZED OBAABURTVHLSTHS

o 43. [Sch19, proposition 1.7] x EIERE & T 3.
F:Cond<, — Tope,, T — T(%)iop
G : Top<, — Cond., X — X :=homgp_,(-,X)
93, TITT(*)op IFEZERE T (x) ICHIAEZ
UseED ., Urer(s) S — T(*)
MEBRICARDLSICEET 3.

"D FIE G OEREMS T comit ld e : FG — Idex = idy : FG(X) = X(*)iop
Xrm — X 1%, FEC

12

hOmTop<H (T(*)to;n X) = homCond<K (T7 X)

AR

SH:I

3.2 [Sch19, Proposition 2.9] D&

3.2.1 [Sch19, Proposition 2.9] D F3k

B8 44. [Schl9, Proposition 2.9] k < k Z@MBREH T35, DK

Fiw : Condo, — Cond 3
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E3 2 BRBEFNERETS. ChIFRTEZSNS.

o T € Ob(Cond.,) IZDWT, T; := Fr.(T) € Cond.; %, FED S € ED_; I
W<
T(S)

T% = colimg_ ¢

YLTEHTS. CZTS — S I3 k-small extremally disconnected set S A\ DE#HE
EfeTzE5%.

e morphism f: T — T/ I2DWT, § = SICDWTT(S) = T'(S) B FETBDT, £
D colim ¥ LTEET 3.

B L Ty i sheaf ICB D, F; - Condc,, — Cond_; IFRZEHICT.
1. Fe,. 14 fully-faithfull T 3.

2. F G %

G : Cond_;z — Cond T T|ED<K
TEDB L, Fip i3 GOEMBHFTH S. H5IC colim EF[HRTH B.

3. ANi=cf(k) &9 BE, EED A-small limit E3HRT 3.

AR 45. YalVDOLIFv—/—hbTIE, T e Condey ICDWVWT, T := F; 4(T) € Cond;
% fEB®D S € Profin_z ICDWT

Tk = colimg_, JT(S)

D7 sheafification” ¥ LTEETS. T T, S — 5 IF s-small profinite setS NDEHEHRL T %
Bl%1 E LTEEL TV EINZET SIS A-small limit E DRI EZBVWECRES. &
W5 D¥H sheafification DY A-small limit & DEEMIHDSBRVWHNSTHB.

TefzfEsmE LTUIIEL LY. WS DH

Sh(Profin.,, Set) = Sh(ED_,, Set)

EWSERMENHBH 5 THS.

AR 46 (Sch19. Remark 2.10). A-small #BPRD FEFRIUNZE, Set TlF7 < TH filtered colimit H
BICIFEET B BICE% FD condensed object ICHBRTE B.

A-small #RBRICE L Tld Set AD conservative SHIEAFZ H 5, limit & filtered colimit HVEJ#E
ICB2HDICDWVWTIFEDIID. T TF:C — D h conservative functor & IFEE D morsphim
FIZDOWTF(f) Disom BRI f A isom B EZES.

3.2.2 [Sch19, Proposition 2.9] D ¥R (=#nr& 44) DL

Proof of Proposition /4. IEBICRWVWHA—DF DAL TULC.
(1] Fix : Cond<,, — Cond_y DIFTE
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[1-1] % Kan §53RDFFE T € Cond., £F 3. CHIRREHBLITEFTHS.

e T c SetEDgp

o T(2) = 1HDT(S;USy) — T(S1) x (S») H bijection

€CTK:EDZ, - EDZ, ZA8BF LS. K I3 fully faithfull TH 3.
THL

o K HEZBIF T fully faithfull.
e EDZ_ (3 small.

e Set IIRTEE.
THBDT, 37T 38ICED T D K ISR o7k Kan 538 Lang T € SetFP<: BEET 3. 2L T

S € EDZ |22\ T

LangT(S) = colim(T o P : (K | §) — ED.,, — Set)

8%, §HL36ICELD2T
e Lank : Cond., — Cond_;z Z T — LangT
e Ffx:Cond_;z; > Cond., ZT+—ToK
LT, Langk |3 K DEREH, DED

Nat(Lang F,N) = homcond_, (Lank F, N) = homcond., (F; Fx(N)) = Nat(T, NK)

7D unit n: I — Fg o Lang \3EETH B.
[1-2] Fz, = Lang THB L
£ Kan #1538 Lang 2% ZEZITFLTWL. (K | S) DB IRESEN SR TEZE5NS.?
° Object (Sl, fl) H: Sl S ED,.i 7'3\9 f1 : KSlﬁg @ff\ﬂg} f1 N KSlﬁgthﬁE1% fl : § — Sl
CRMETHS.
e Morpshim h: (S1, f1) = (S2, f2) Z h : S1—S2 T foo Kh = f1: S S EBRBHD. £oT
EGBIRDEETHETY, S — S — S HERICEZ L.

HMTRYTERDEKICHES.!

Sy K$,-1~5 8
hi Khl H

52 KSQ fH § g
EDY ED? 1

S LERER L EDY OXH%ERXHT 578, EDY? TOXRH%E — TRY. £lbhDPTI0iHITEER
Kbz TEL.
REDREICED ODED oL
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ZFLTToP: (K|S —ED, — Set &I (51, f1) — T(K(S,)) THBDT

LangT(S) := colim(T o P: (K | S) — P — Set)
= COlimfl:K(Sl)ﬁg,sleED,ﬁT(Sl)

T(51)

= COhmfltgg)Sl,SleEDﬁ

[1-3] LangT ¥ sheaf IC2 K T(2)=1ICBBLTIEnr : T = LangT o K & D

nr(9) : T(F) — LangT o K(&) = LangT (D)

ERBDT—REETHB.
RIS §1, gg S Ob(ED<g) [C2DWT LanKT(§1 ] §2) = LanKT(gl) X LchT(gg) CRBZL
ZRY.
K| (S1US) DEHE J 2R TEDS.
e Object (Sl USs, f1U fg) = S1,52 € ED HOEHER fi: :S'\I — 51, fo: :Sg — S5 DHEH
£93%.
e Morphism h = g1 Ugs : (S1US2, fill fa) — (Si L Sé,f{ (W fé) EMFIBHDEdS5. T
gi:Sé—)Si—C‘giofi’:fi:g'i—)Sé—)Si £95.

CNISFEMIEBREIE B> TWS. GEas5(d S1,52 € ED_ AT S1USy € ED —CZ%D,
f1 : Sl — Sl, f2 : SQ — SQ @?ﬁﬁo@?’)‘zﬁ)hti

irof1:8 = S1USy, g0 fo: Sy — 81 USs,
HERTIZDT, REOEERELDS
f1|_|f2:§1u§2—>51|_|82

NEETEEZINSTH 3.

JDK | (S USy) DHAREMABICAEBZ e E2FRY. (HRICOVWTIE??ER.) ThidHiko
EED2ZGEF/LT L ETEIERL.

(1). FED (S, f) € K | (S1US2) IZDWT, 3 (S1USs, fillfo) H@ > T S11US9¢S)LISyS
THBI Y. CNIEGERICEVRIZ L, FEBO f: S = SICDWT, ¢: 5 — Si, hi : Si = S
Hdh > TROERZT HmIEIELR L.

f
§1u§2ms

f(SN1) cS%z /S\I — §1 L §2 l) S DfE L,, Sy = ﬁ(f(gz)dm) £9%°93& S1 € ED THB.
E75 > f(S)) IZRFHD S e EDDFedd, gy : 51 — Sy DFET B, FHEIC g0 S0 — S0 BTF

T3 £fh S — f(S) CSEeT3. BNOEEEE»ALBNEINATRICA>TNS.

58(F(S1)aise) ICDWTId 41 BER
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(2). FEED (S, f) € K | (S1US5) & (S1USs, f1 U fa), (T1 UTs, g1 U ga) € Ob(J) T
gs (S, f)=(S1US2, frll fa)  gr : (S, f)—=(T1 UT3, 91U g2)

T%’)TC&:?% %:_C W1 = ,3((51 X Tl)dist) 2:3'% W1 - Sl b‘éﬁﬁﬁ@f@: — W1 ’E’Eﬁg

L, oKX %x155.
< >S
Wi

hzi=20DBEBREKICL TRORAZES.
S1U Sy

@ug///////&u&\\\\\\xS

Wi U Wy

Sy

Si
S1

hzTRICBHBRAILCZT3L, RONHK=ZFS.

S1U S, S U Sy Wi 1 Wy Ty UTy Ty UTy

CNICEDHEDES??(2) BB LTVWB T EHDD B,
SO THRERBREDEE??H S J TORBIRICINDBEZR SN TES. 2FD
LangT (S U Ss) = colim(T o P: K | (S; USs) — P — Set)
= colim(T' o P:J — P — Set)
T(Sy L Sy)
T(S1) x T(S2)

- COhmf1:571—>517f215~2—>52

- COhmf1:§—>51,f21:9;—>52

3. HElE colim CERHMARICHRDZ ez REIFRL.
FITR:=(K1S)x(K18),2={1,2 tLBBFG: Rx2— Set %

G(Sl,fl,SQ,fg, 1) = T(Sl) G(Sl,fl,SQ,fg,Q) = T(S2)

CLTEETS. (K| 5)IE[2-2] &0 Miltered £ 2B DT, R Miltered. F7z 2 13 A-small
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TH3. EoTANIEAED 32 h 5B RIBREETIRTET
colimp hgnG(SlathQvaai) = lignCOIimRG(Shf1,S27f2,i)

Tﬁ% limz G(Sl,fl,SQ,fQ,i) = T(Sl) X T(SQ) 1255 C UC‘E%’T?‘Z’LLJ

colim

f1:§%51,f2:§;H52T(51) x T(S2) = colileiénG(Sl,fl,Sz,fz,i)

&~ lién colimprG(S1, f1, S2, f2,1)

= colimpG (S, f1, 52, f2,1) x colimrG(S1, f1, S2, f2,2)
S2)

= colim S1) x colim

f1!5~1—>31T< f2:5~2—>S2T(

= LangT(S1) x LangT(Ss)

£, Ko Tsheaf ICRB.
[1-4) BFICHRBZ L ThUF36 & [1-] LD TTICERATWS.

[2] BEDEMHICBEAL T

[2-1] fullyfaithfull & ZERERFEICD VT

[1-1] 12K D, unity : [ — Fg o Lank IFEETHS. &> T unit BNEBABD T Lank & fully
faithfull T#%.(??788.) EMHEMD T TICSITLS.

[2-2] A = cf (k)-small limit EXHRTB L. [ Z A-small RE T3, RI LI

Lang(lim T;) = lim(LankT;)
iel i€l

TH3. DD S € Oy(ED%) IZDWT

LanK(liier?Ti)(S) = colimgﬁs(liiérjl(ﬂ(S)) = liier?(colimgﬁs(ﬂ(b’)) =: liien}(LanKﬂ)(S)

EREIERV. &> TEED S € Ob(EDY) IZDWT
G:Ix (K L8~ Set (i(5.f)) = G(i, (5. f)) = Ti(5)
LBV EIC

COhm(S,f)eKﬂ(liieH]l G(i, (S, f)) = liiéI}(COlim(S,f)eKig(G(i’ (S, f))
THBETEIERUV. A = cf (k) IFEREMEDT K | S H Miltered TH B Z & 2T HIEE
32 D SMBR E RIBRZE LTI TLEARS.

FED \small B J EZOBEFEH : J —» K | SIZDWT, cocone (S, f) € K | St
w:H— A(S, f) DMMWFETBZCEERT. j€e HICDWTH(j) = (S;,f;) £€9%. S; e ED.,
hD f;:S;—+S ETB. T (S, f;) DRHAEZERE L L TDOERRE

Sp :=1lim S
0 jlerI} J
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LB ABROEEN SEFER fo: S — So BBBDT fo: S8 LB, O
T [So] <k THBCLETRT. p:i=supjc;|S;| EHL. THLB LD p < THS. £o
TSy DEEIF

so|=|y€n;sj|s{[15j| (lim DFEE)

IN

PSS T U8
@Y (u< 2

2n A (FEDER)

ko (u- A<k &k SBIER)

IN N

N

3. (BHIC p- N = max{p, \} < v ZAWE.T)
S = B(Sogist) £ 5. SEED., THOHEG g: S —» Sy B FEET S. EHREROKTE L
RDF¥KICTES.
3 fo f1

Z SO = liIDjEJ Sj Sl (31)
e, b |
f . i \
S = B(Sodist) So

EITf:S > SESOEDUNSHFESNZEHERETS. S5ICu; = fiog: S — S, &
B ZD(S ) eu={u}jes DT EEDEFH: J - K | SIZDWTD cocone(S, f) e K | S
Cu:H—AS ) DEATHZ. ZNUIUTD 2 &EIEDIONSTHS

(1) SEED ., THN f: S = STHBDT f: S-S &R0, (S, f) € Ob(K | §) £33,

(2)u:H— A(S, f)THBE, FEDL: 1 — 212DV T ugoH (k) = uy : (S1, f1)—(S, f)
THZIaETEIERL. EFEHROEETEC L 3.1) OREBEICTHE

H(k)oug = (S2 — S1)o(f209) =fiog=wm
LB BDT, Wi (op) EEZNIEER 3. O

3.3 FRMBEERICK 5% Condenced set DEZHREMHE. [Sch19, Def-
inition 2.11] DR

E# 47. [Sch19, Definition 2.11] condenced set DB Cond % "filtered colimit of Cond
along filtered poset of all k” £ J 5.
D% D Cond D Object T EIERZHI=THDTHD.

1. T: ED? — Set %4 38F

2. T(¢) =1 D T(S1 U Sy) 2 T(S1) x T(Ss)

67=12 L So I& Extremally disconnected ¥ IEBR5 %L,
T ADEBICEROEE 1\ < & IZBASH.
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3. HZEWBEE k& T, € Cond_, B'H>T, T = LangT, EMF%. CITK :
ED_.” - ED? z@8BEF 9 3.

F/-morphismZ T — T' LR 2 BAZTHRTED 3.

(3) DEHEDEMF TEERILBEEZRRT I LN TESS
AR 48. [Sch19, Remark 2.12, 2.13]
e Cond |& laege category T generator DESZHFHD LIRS %ALY

e Cond I site £E®D sheaf £ HES AL

78 49. [Sch19, Remark 2.13] Cond IFEE® small limit & small colimit D FEY 3.
DED JZNSVEELBEFF: I — Cond & LTK, $358BRE « T F(i) = LankT;
£7%4% T; € Cond., B EFETS. €L TRAHDILD.

o limic; T} ISBRTEHETES. DFED S ED.. ICDWT

(im 73)(S) = lim T3(S5)

TH3. lim;c F; & LanK(limig Ti) TEx 61’1., K< kDD § c ED_x [ICDWT

(lllel’lll F;)(S) = %ierrllcolimgﬁsﬂ(S)

AN

e Cond.,, TORMRIZ Presheaf & L TORIBR T := colim;c;T; % sheafification &
LTEzx56Nn%. EhE T8 £33 Cond TORMBRIL colim;cr F; := LangT? T
5Ezx6n%.

o I ' filtered category & 51&, sheaf & L TORMBRISERTHETES. DFEh S ¢
ED_, IcDWT

(colimeT;)(S) = colim;er (T;(5))

£33, F7c colimier F; 1F Lang (colim;e T;) THEZ BN, v < kK HD S e ED_; I
2WWT

(colim;er F)(S) = colim;ercolimg , JTi(S)

3%,

C C T sheafification E FDMHEICDWVWTHIETSWVWLTHL.

SINBSADDS T(3) OREHS (2) IFRS DTIE?) LiBfES Nz, BHICE Kan RN BHEIRIIC sheaf IZ725 D
T, (2) BFBARGHT 3.
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EIE 50. [Sha2] C small category with topology £ ¥ %. Psh(C) :=Set® & L, Sh(C) %
Set |CfEZ D sheaf £ T 3.

C D & EBABREF sheafifictaion# : PSh(C) — Sh(C) BEETD. IHICTBIEF
i: Sh(C) = Psh(C) DEMHESHTHD

homgpc)(F*,G) = hompgy(cy(F,i(G))

MDD, XA limit EAJHRICHES.

™ 51. [Sta, 00WK Lemma 10.15] C' % small category with topology & L, F € Set®
9%, £7-4: F — F' % sheafification £ § 3.
FEED U € 0b(C) & s € FHU) IZDWT covering{U; — U} & s; € F(U;) BMFIEL T

L sy, = #(Ui)(s:)
2. {f%@ ’i,j LC’DL\T%% Covering Uijk — Ui XU Uj 75“3591 Si|U¢jk = Sj|Uijk 2:73:5

2 L THED covering{U; — U} T (2) ZBLTHDICDOVT (1) BH7-T s 3EE—TH 3.

Proof of /9. [0] iBRE » DFE [ ZNEVBEELEFF:J — Cond £33, |[Mor(I)| <
cf(k) <k C1R25RMBEEE « T F(i) = LankT; €783 T, € Cond., LRDPDHEFETS. C
MU F(i) = LangT; € Condy,, £ —BNSVEHE 1, £ TBE 1 IBERRBRDTEE [[,c) ki
MFEETS. ETT260&D |[Lig kil <cf(k) <k BB rZENUE K = [],c; ki EB BB
BETEBDTh < |[Lic/kil <k THB.

[1lim (CEEL T

[1-1] Presheaf & L TDOHBRPR lim;c; T; H¥ Sheaf & L TOMBPRICR D Z &.

Presheaf & L TOMPRIK

(lm T)(X) = lim(T3(X))

THBDLICERTD. Ch sheaf OFMZH-T L EZTEIERL. X1, Xy € ED, I2DW
T, MR BRI B e h5r.
(12.1611[11})()(1 U Xo) = liigl(ﬂ(Xl UXy)) = gig(Ti(Xl) x T;(X2)) = liienll(ﬂ(Xl)) X liig(E(Xa))
[1-2]Cond TORBRICDWT T = limie; T; € Cond.,, & LT colim;e/F; := LangT £ E&
3. EKan iR E cf (k)-small limit |& 44 & D B[R D T,

LangT = Lang (im(T;)) = lim(Lang (T;)) = lim F(7)
i€T il iel

ERB. Ko T LangT X F DWERTHS. £

(lllenIaF(z))(S) = (LangT)(S) = colimg_, [T'(S) = colimg_, ¢ IZIEIIIIE(S) = liier?colimgﬁsﬂ(S)

ncatlab IC& B & lim ZEMHr LTRENZH 5.
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ERBDTERTHETES.(MEDRHIF 44 DFEFALD)

(2] RIERICDWVT

[2-1]Cond ., TDRMBE Presheaf & L TORMR T := colim;e;T; £ 5. ChUII LD
sheaf IC72 % L IZBR 52 WLD T, sheafification L7cH D% TF £ &< . Tt sheaf & L TD colim
1273 C I3, sheafification § : Psh(Set) — sh(Set) D' ABEHST A D T colim L AJETH D

(colimiyes in psh T3)* = colimyer in sn (T3)* = colimyer in sn T

E82Hh5TdhD. ("in Psh” & presheaf TDRIBIRD ZK)
[2-2]Cond TORMBE ZHdZAE Kan EERDY colim LA TH S Z D5 colimye Fy := Lang T*
TH>.
[3]1 H filtered D & F
C DY F Presheaf £ L TORMER colimT; H sheaf IC723. REE X, Xy € ED_,, ICD2WT

(colimeT3) (X1 U X2) := colim;er (T3 (X1 U X2))
= colim;er(T5(X1) x Tj(X2)) = colimer(T3(X1)) x colim;er(T3(X2))

Y 5%, BEOFEICELTIET 1 L2 —RER L SRERIEIHT 5 e h 5. SATHETE
Z2rb (12 LALTHS. O

E& 52. C ZERD filtered colimit ZFFDE & LT, Cond(C) HbEKKICEERT 3. 2FD
Cond(C) @ Object T I3 RZHI-THDTH 3.

e T:ED” - C %58F
o T(2)=1HMDT(S1US2) ZT(S1) x T(S?2)

o HBEBRER 1 & T, € Cond(C)cy BH>T, T = LankgT, EMMFSH. T T
K:ED_..,” - ED? #@8@Fr93.

CHUE Kan ENBET 310 TH 3. (REETHL TH T 1 ILEZ—RBROBFETLL
DISERAD 5.)

& 53. Cond(CO) I3 locally small

Proof. F € Cond(C) Zz &3 &, BiBREM <« & T € Cond(C)y BB >T, F = LangT E7%83.
TBLE<AICDOWVT

T = Lang.p.,»EDT = Lank.gp_,~ep(Lank.ep.,.»ED_,T)

¥h3. Thid S € ED #RATHhIZhN 3. 10
FIZEDERD F,F, € Cond(C) £ T3, BBREK « & T, € Cond(C)-, B> T,
Fy = LangT; EhMT3 e LTRW. CTTTK:ED., - ED 2858BFr93. Lang |TEREH

DEZ5<H#HRUNSTHERS.
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THD, unit n: I = Fg o Lang HEEBRD T,
homgond(c)(F1, F2) = homgond(c)(LankT1, Lank 1)
= homcond(C) -, (11, (Fik o Lang)Tz) = homcond(o)-,. (11, T2)
e t:l: D 5 homcond(c)<ﬁ(TI, Tg) (1%’%7@0)'@ homcond(c) (Fl, FQ) HES 7’3:% ]

ﬁf% 54. hom %é@lﬂ@ homcond(c)q(Tl, TQ) = homcond(c) (Tl, TQ) "5 K %Jt&)'ﬁ%ﬁ Lz
TRWI e Hh3. DD E Kan #55R Lang IC & 2 T fully-faithfull 2@ E5F Cond(C) ., C
Cond(C) 'FET 3.

3.4 Condenced Set |[C% 5720V X = homgp(-, X) Dfl. [Sch19, Warn-
ing 2.14] Of#EH.

47 £ W3 & Condenced set # CHaus L ® sheaf ¥ LTHEHFTETS. D% D Condenced set
ClImEFBLTEAFE L THRZ N TES.

e T : CHaus®” — Set % %EF
o sheaf £H%H-d. DEDUTE®ET.

1. T(@)=1
2. T(S1USy) =2 T(S1) x T(S2)
3. 8 - SZEEH LT, TOERINLEFICHD.

T(S) = {z € T(S)|piz = phr € T(S' x5 5)} =: eq(T(S) % T(S" xg55"))
o HZEBRER » £, CHaus.,, £E®D sheaf T, B'd > T, T = (LangT,)* &hF3. TITT
K : ED_,” — ED”? Z2AgMF, § Z sheafification £ 9 3.

_Mld CHaus., EIC grothendieck iitf%& AN7cH DD sheaf DE E Cond. . H'EIRMETH
D6 hB. COCERAVWBRERNERS.

& 55. [Sch19, Warning 2.14] X % Sierpinski 2R, D% 0 {0,1} (2148 {2, {0}, {0,1}}
ZANTZDHDETS.

homcHaus(+, X) : CHaus” — Set (& condenced set (785 720N,

homcHaus (+, X) IFERDEMBEESL ~ 1DV T k-condenced set ICIFR > TWS. 7o7E homcHaus(, X) =
(LangT)* £7%% k® T € Cond., BEELBWVE WS ZLICHSB. (DD 47D 3 DEDEMHF
= mn) U

11[Sch19, Warning 2.14] ICIEH&IFE LHAEVWTWAVLD T, MBS THEA% 5 7. Condensed set & CHaus @
LTERLEDIECOMETHWVD-HTHS.
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Proof. [0]Setup HIEETAEAYT 5. B L condenced set |22 378 5 & 2 @IBRELR « H’d > TE
BD (S| >k LBBEESICDOWNT,

homCHaus(g,X) o (LanKhomCHausq(-,X)ﬁ) (S)

IZEBEL 4B, sheafification DME 51 HSEED f € homcHaus(S, X) ICDWT#H 3 covering
h:Sy — SHB>T flg € LanxhomcHaus (S0, X) £%3B. 2FD foh: S —» X 355
S € CHaus., Z#H7 3.

ZITh<v LRZ2BBEERZ EDXOKRICEDS.

o S:=Tlic, 10,1} = {0, 1} 2T {0, 1} ICIFBEBRAIAR, S ICI3TEMIARE ANS.

o Z = Npcicusn Pi (0) = {0, 1} x {0}". TTTi<k+vIZ2VWTp;: S — {0,1} 5
93 BROEELD S OHEATH 3.

o f:S 5 X% ZOWBHEKET3. {1} Cc X I3 X ODBEABOT, CNPERESRTHS.

1] Z DD « ALTMEDREES D intersection TEITDZ EZRT.
EIWEDRELD, @5 h: Sy — 5, S € CHaus., B'%>T, foh=mo fg £%4%. T T
S5 sixtHs.

So T S
hl fsl
s— 1 . x

EX:-Re N N
So\h N (Z) =S\ 7 ') =7 fs ) = |J (@)

£oTS\Z= Usesio) M (z)) %3 DT

TH5. h: S — SIBHABBTHB L EAVB L, hin () ISBHERTHS. |f51(0)] < |9 <
k& D[] DEEHEX T

2] FEHEEL (1| KDEED o < s BBRIEFBICOVWTHES U, C SHHB>TZ =N,-,. Vs
%3, {0} e ZHBDT{0} M €U, TH3. K> TRUMEDEERELD, BRED j1,..., )N,
EEREE Fj, C {0,1} BH>T

Na
{0y e (v, (Fj) C Ua
k=1

et v=vERHZTISELTWL3S.
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£8%. alCBALTHET D ZWS &

Ne
() 25 (Fi) € () Ua =2 ={0,1}" x {0}" (3.2)
a<k k=1 a<k

Ei3d. F_T
AN={i<k+vi=jp LRBIEFH a1 <k N, DEFEETS}
LB (32 D5 i g ABBIE pi(Nosy Ua) = (0,1} £D pi(2) = (0,1} THB. £oTi<r k&
A
BEED k<i<rntvBBIEich THAE. By < |A BB Ll
v<I|A|<k-|IN|=k&
THBDTXE. O
3.5 Cond C{UMEZEME & OFL. [Sch19, Proposition 2.15, Theorem
2.16] Df#EH.

3.5.1 T(¥)p DERE

#R8 56. [Sch19] T € Cond IZDWT T(%)10p WS NHBERIERTEET 3.
o EZEf% T(x) € Set £ § 3.
o 8% T = LanyT, ¥ RZEMWERH x *—D D,
T UseED., Urer(s) S — T'(*)

ELTEERT 3.

CDrE, COMMEIEk DD FICEK 5AEL.

Proof. 1] fIHEDERICOVWT S€ED., & feT(S)IZDWVWT, f € T(S) = Nat(S,T) TH>
DT, f(¥):S(x) =8 = T(x) &%3

CNZRAWT 7w : UsceD., Urer(s) S — T(x) "EDHS. CD 7 l32HTHD. BERS
2 €T(*)ICDVWTz:x = TZEZNUZ, z(x) : x = T(x) DRIF {z} TH .

2] BBMOEDBICEDBRVC L. k< A\ ER2BEBREMZ LS. T = LangT,; = LankT)
EIRBDT, T\ = LangT, £7853.

Ty UseED ., Urer,(5) S — T(*)

BBar22] TE f: S = T(x) ZERTEDTWz: zcSlda:*x = SEEDHBZIDT, T(x) : T(S) — T(x) ZED,
fx)=T()(f) e LTESHSD. CNITKHOEENSERD S’ € ED ICDWT for : hom(S',S) =T g+~ T(9)(f)
ZEDHD-HEMETHS.
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EBEETNCL > TANKAIEDOBERRE O, £T3. O\ DEFICEDS. N DADKE LD
O\ C O, DOh 3. BloTAFZEZXITREL.
VeO, 9% HEDScED, t feT(S) &L,

T\(S) = LankTs(S) = colimg , (T} (S5)

THBDT, fldScED,, #BHETS (S > S = T(x). S — T(x) DV OBKIIEEABD
T, UV LR RSB, O

AR 57. T — T(x)t0p I3 functorial THRIFIUS, EEDAABRZER X ICDWVT X (x)40p 1 X E[EHE
EHRS57L. Tt condensed set ICDWT homeond (T, X) & hommop (T'(*)top, X ) D adjunction
B DILTAL (EWS D adjunction EVWSHDZZHEHERTETHRL)

[ % 58. condensed set DFY f : S — TITDWT f(*) 1 S(*)op = T'(*)1op I SEHREIRTH .

Proof. ¥k TS, T € Cond<, B2HDEED. U C T(x)p ZHEELTD. f(x) 'V I
S(*)iop CHERTHDLZTRT. DEDEEND X cED, £ heS(X) Th(x): X = SIZD
WThGx)"Hfx)"IV) D X OREETHZ L ZREIERWV. TS fohe T(X) EHRZ LD
SEHLNTHS. O

3.5.2 F5E (qc, gs, 71, WH) Df#E:R

qc, gs, Tl

EF 59 (quasi-compact, quasi-separated, T1). T % condenced set £ 9 3.

o T ' quasi-compact (qc) &I, FRD/NESHE T CEBFS: I - Cond T f;: S; =T
DD UL UierSi — T Hepi FHZR BB DICDOWT, HEERES ' C IHEELT
Ufy i Upep Sy — T h epi FIcRd L.

o T ' quasi-separated (qs) &I, FED qc condensed set 1,52 TSy = T,S, =T &
BBBHDICDOWVWT, Sy xr SobFEfqcehrdl L.

o THT LIFEED—ED S5 DHD quasi-compact £RBZ&. DEDEED qgc con-
densed set S; TS - T &, FEDH + — TICDWT, Sy xrx b Flqc i3
K

AR 60. Scholze D lecture / — b [Sch19] Tl T} D Z & & MERD—RH 5 DI quasi-compact |
CEVWTW . EREAXRTHED quasi-compact DEEBENHBN o7, (SGAICEVWTHB?) &
Z 5 < stack %8 ETDH D quasi-compact DEEN LDHDLEETH 3D T, SEIE EDEK(T
T ZE&ELLE.
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VY ERZER (CG), 88/\Y X RILT (WH), CGWH

EF, 61. [Str, Definition 1.1 ,1.2] X Z{MEZEEC L, B Z X DFAEERLTS.

1. Y € X D k-closed CIFEEDOAVNT FNTARILITZER K D5 DESER u -
K- XIZOWTu 'Y HEERERZHD.

2. X WA NT FERZERM (CG) &ld X = kX BB AEZEMTHS. T T k-closed
E8Z B ERL, kX Z (X, kB) L WO AHEZEEE T 5.

3. X h¥ weak Hausdorff(WH) CIFEBD /NI bNT X RILTZEM K H'5 DEHE
Bu: K— XIZOWTu(K)WHAEELRZHD

B 62 (WH DB, NTRARILTESIE Weak NTARILT. (NTRARIILITEREOOIVINY hE
BI3EEA&LD)
Weak NI R RILTZ% 51X, Th Z2/. CHIE—REEHSDHEEEINIFREL.

5l 63 (CG D). B—rRIBEFIL CG.
5l 64 (CGWH D). EEB#ZER], locally compact Hausdorff, CW complex 78 &2 ¥

AE 65. CC ZEREIDE CG »° CGWH DB CGWH | complete, cocomplete, cartesian closed T
HBEHHBLNTWVWS.

LB - FRICEAL TFFFEL VLEEEB%Z AppendixA.2 ICEEHTEH L.

3.5.3 [Sch19, Proposition 2.15, Theorem 2.16] D FE3k

FIE 66. [Sch19, Proposition 2.15, Theorem 2.16] X Zii#8ZEf[E, T %Z condenced set &
EE

1. X BT ZBR7%A51E X := homgp (-, X) I& condenced set IC%0D T) THB.
2. WICT W T BOIE T (x)0p B T ZERICHRD.
3. G: X - X IZ&>T CHaus 75 qcqsCond NDERMEZ S5 X 3. DX DXRHED
iD.
(a) X BAVNT ENTRRILTH5IE X 1F qeqs THB.
(b) G : CHaus — qcqsCond |3 fully faithfull Tdh %
() THqeqs BHBIFT XY &RZAVNT NI R RILITZERBHEFET B.

4. X Z#YIN7T MERRZER (CG) £T3. CDLTE X B weak Hausdorff(WH) TH 3
C Ll X B quasi-separated & [GlfE

5. T H quasi-separated 7% 5 T'(%)i0p (& > INT FERK weak Hausdorff(CGWH) &
AR
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AR 67.
F:Cond — T1Top T — T(*)top

G :T1Top - Cond X — X := hom(:,X)

EHELL, Gl F OAREHEEICHRS. T ORES T fully faithfull B HHHN SN
LhrLIhnzdBRLT:

F:qsCond - CGWHTop G : CGWHTop — gsCond

ICDWVWTED counit € : FG — [ 13AES ex : FG(X) = X(*)10p = X THBDT, G & fully
faithfull Td 3. LH'L essentially surjective EBRSRWVD T, BIRME L IZPR SR,

3.5.4 [Sch19, Proposition 2.15, Theorem 2.16](=7FE 66) DA TH L\ EMR
IR 66 DFEFRICEVWTRES EME CCTIEAMSI TR LD 5.

Cond ® monic 54, epi &t

##%8 68. [Bar22, Theorem 4.11.2, 4.11.3, 4.11.4]

1. f: Ty — Ty & r-condenced set DT § 3. Cond., TD f monic FTdHD Ll
EED S € ED_, ICDWT f(S) : T1(S) — To(S) hBEEH A3 Z & LFME.

2. f: Ty — Ty %Z k-condenced set D& F3. Cond.,, TD f epi #TH B L IFER
DS cED_, ICDWT f(S): Ty(S) - To(S) hegtr 43 C & L [EE.

3. E®D 1, 21& condenced set THAELD ILD.

4. £ Kan #i5R Lang : Cond.,, — Cond ICDWT, f: X — Y H' Cond,, TD epi §¢
WoIE Lank (f) : Lang X — LangY H epi.

5. 4(ZBL T Lank : Cond., — Cond_,» THEDIID.

Proof. [1] DEEER  f %Z monic(ZEHITIEE) £ 95. S € ED.,, &L, s,t € T1(S) T f(S)(s) =
F(S)(t) &T3. (f(S):Ti(S) = To(S) THB) $DEKHALD s,¢: S = Ty EABEHE, fos= fot
THBDT, f A monickD s =t &R3.

WICEED S € ED IZDWT f(9) : T1(S) — To(S) HMEHETS. st : T - Ty H
D,fos= fotEBIE, FRD S € ED, ICDWT s(S) =1(S) THD. &> Ts =1t THD (Sheaf
TZHFL WK Presheaf TELWEEL. ZHid Sheafification DFEHMEL D)

[2] DEEFE fZ epi £ T3. S € ED, & be Th(9)IZDWT, f(S)(c) = b3 c DEEZTTY.
sheaf D epi DEZRNS HBEIRED {h; : A; — S}, TS =Ufi(A) ERBWEE a; € T1(A)
hH->T,

Ty (hi)(b) = f(Ai)(a:)
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BB, A::A1|_|-~|_|An,h:hll_l---l_lhn,a:(al,...,an) ETl(A), Eﬁ*&g%{hA—)S} e
IHL
T (h)(b) = f(A)(a)

8%, S>oTHHEBIZNOHHNS—DDGERICRETE 3.
TBLh:A—> SIERHEHNDScEDDSg: S - AThog=1ids £8%.&2Ti=1,2T
Ti(g) o Ty(h) = idrys) THB. Lo TUTORKZRFS.

PEY(C) p——— )
T1(h) T, (h)

T(4) —mya)
T1(9) T>(9)

7i(5) — o 1y(8)

n&b
b= Ta(g)T2(h)(b) = Ta(g) f(A)(a) = f(S)Ti(g)(a)

EBD c=Ti(g9)(a) ’ARLD 27D DTHD. HICEALTIE[1] CERRTH S.

[3] DEEEA  f monic R 5 f(S) : T1(S) — To(S) HESIIE CAEANES. EH s,t: T — Ty
HEZRBDE, k%O Cond.,, TEZHBND L Cond.,, C Cond B5HH3B.

[T = ToDepid%. §258 T, =LankT;, & fr: T — Ty T f = Lank(f,) €% %
HDOWHB. Langk : Cond.,, — Cond (& fully faithfull RDT f, Hepi &BB. K> THALT
EHNE X S. Hid presheaf DEIEA Sheaf DEELUCH DD TR

[4] DFFER fu:Ti. — Th, Tepi £TBE S € ED_ ICDWT

Lang (f:)(S) : LanKTl’,{(g) = COlim§H57|S|<KT1:N(S) — LangTs . (S) = colimg%sy‘SKKTg,ﬂ(S)

THD. 5 feepic kD T1,,x(S) = T2 x(S) ITE2HTHD. £oT LanK(fK)(g) 2HTHD. 3] H
5epi THB.

[5] DEERR [4] ICEIL. O
Cond DETE
49 DBERERDBELITLIFESOTIIICTFEHTHL.

fi2 69. [Bar22, Lemma 3.6.2] f: S — W, g: T — W % condenced set D& 9 3. C

DB U € Set®™P” %

eHELC L 49 £ U lE condenced set £ 703.

38



CDCE
U(*)top — S(*) Xw(*) T(*)

CRDEHLBEEFNNEET S.
IHICf,gNepiFTHD E TERDOHT

U 1 T
P g
S f W

ICOWTWIEp: U — S,q: U — T @D pushout IC7% 3.

Proof. BIFDERICBIL T 49 ICEDEHER f(x) : S(x) = W(x) g(x) : T'(x) — W(x) IZDUL
TEDERIF

X ={(s,t) € S(+) x T(+)[f(+)(s) = g(+)(£)}
TE5EZBN3. Sp:U—S,¢:U—->TEFTBRE, p(x): U(x) = S(x),q(x) : U(x) = T(x) %0 %1E
BEHRT f(x) o p(x) = g(x) o q() THADT
h:U(*)top — X

CRBEHREFENEZS5ND. CNIFEBE LTIILZEHFTHS.
BFOERICBAL T Preshecaf ELTDp:U = S,q: U = T Dpushout & Sy T &9 3.
D WERBTHZeERYT. SUy T IF X €c EDICDWT

(SUy T)(X) =SX)UT(X)/ ~

THd. CCTRMBER ~ ES(X) xpux) T(X) TERSNBRERRTHS. HoFLLE
S&

o (2,1) ~ (y,2) Idz = p(X)(s,1) = s,y = q(X)(s,1) =t £7&B (s,t) € S(X) Xy (x) T(X)

PEETBZCL. 2FD g X)(y) = f(X)(z) &RB L.

o (z,1) ~ (2, D) I& f(X)(2) = g(X)(y) = fF(X)(2") BBy e T(X) NMFET D L.

o (y,2) ~ (¢,2) I3 g(X)(y) = f(X)(2) = g(X)(V) %D v € S(X) B EFET B L.
£93. NS f,g D epi HRD T well-defined THB. 5

r(X): SX)UT(X)/ ~m W s (@,1) 5 f(2) 7(5,2) - g(y)

93 n(X)lF well-defined TX ICDWTBATHS. SoTrn(X) WeEFTHZcZznt
IFRVLWACNIIEMERFRD DL D DD 5T <Ichh 3.

&Ko TPresheaf ELTW =2 SUy T THB. ZND sheafification L7=H DD sheaf & LTD
RWRIE 27D Tsheaf L THW XSy T THB. O
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72 70. [Bar22, Lemma 3.6.2] Condenced set @ epi §tl& pullback TR7=L 3

Proof. 49 h*5 Condenced set MEFEIL Presheaf & L THERTHSD. K> T68&D X c ED %
RKALTEHTHZ L ZRNIRS CNIZBESHNTHS. O

qc

FEIE 71. [Bar22, Proposition 4.11.11] condenced set T (C2WT T IEEME.
1. Thiqc
2. XcEDHWH>TX = T7H3epi §HEET S

3. XcCHaushH->TX = T3 epi HHEET S

Proof. (1) = (2) T T € Cond, DIFE T & homgp_, (-, X) DRERETHTS. (39 BRK). D
=)

T = colim(x z)cop1yr)hom(-, X)
T&®H > 7. colimit I coproduct D coequalizar TH D7D T Uies X; — T CHRDINCIRARFE I
PEETS.(7788) L>TTdqec THBDT
Uiz Xi —» T
HWZR3. £oTHEIF
Uiy Xi = L, X,

MHEZNIERL. CHICIX2DDRLADLH 3.
1] KEZFESFHZE CHUIERD Condenced setF I DWTBAR%GRE

homcond.... (X1 U Xa, F) = F(X; U X»)
~ (X)) x F(X,)
& homcond.,. (X1, F') X homcond., (X2, F)
= homcond.,. (X1 U X, F)

PEET B -HKEOHEDR (?78R) HhoRENEZXS.
2] HBICTRTHE. S € ED, ICDWT,

homgp., (S, X1) Uhomgp_, (S, X2) = homgp_, (S, X1 U X>)

MEET . BEEEIFEASH. £FMIS f € homep., (5, X1 UX2) ICDWT Sy := B(fHX1)aist),
SQ = 6(f71(X2)dist) (\_’__5-5 2_’. {Sz — S}Z‘:LQ 73‘\ Covering &7‘3:0 f’sl ‘Et X1 %%EET% f‘sz :t:)
X, ZiZHAT 5D TEHENE X S.
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(1) = (2) T—MDBE T = LangT, £%D T, 2D T2 X - T, BMFETS. 63(4)
& D& Kan 3R Z BN > TH epi IFRI-ND.

(2)=(1) DD T =X DIFE epift f:UT; » X £ 3. UT;, DMK presheaf & L TORIE
BR Lps,T; O sheafification(Lipg,T;)! Tdhofc. 2T

F(X) : (UT)(X) = (Upan Th)*(X) — X(X) = homgp (X, X)

IE25THD. DFD idy € homep(X, X) ICDOWTH B s € (UT)(X)DH>T, f(X)(s) &%
%. £oTH1DB5HB covering{hy, : X — X}1_; & s, € (UpspT;)(Xy) DT

8(Xk) (sk) = slx,

83, sy € (UpsnTh)(Xp) = Ust (X)) THBDT, ERDEMDEENS, B3 ip BN >T
si € Ty (Xp) £55.

i (X
T (x)— N xx
T’Lk(hk) hi
(X
T, (%) — 2 x(x)

EWSERDS hy, = fi, (Xi)(sp) THBC EHDDB.
zzT

:Llfz-:f:: Uy 75, — X

%#%2 3. Tt Presheaf &£ L TOEFM% sheafification L7=HDTH 3. N sheaf DLETH
3 ETREBIERL.

SEED ¥ ge X(S)=homgp(S,X) 235 S, % B(Xip xx S)aist) ETBE S — S %15
3. %% cp € T(Sk) T f(Sk)(ck) = gls, EBRBEDHEFETB_LETY.

SR L TUETORRICZE > TWS.

oay,

S g X X(X3) X (Sk)
bk)| hk)| fir (Xk) i (Sk)
ak Ty, (ak)
Sk Xk T, (Xk) T3, (Sk)

&2 Td, = (T, (ar))(sk) € T;, (Sk) B L
9ls, = g o bk = hi 0 ar = (0ar)(fi, (Xi))(sk) = (fir, (S))(Tiy, (ar)) (sk) = (fir, (Sk))(dr)

THB. t:Ti = Upa T = TOTBHBDT, ¢, = #(Sk)(dr) £BL L gls, = F(Sk)(er) £ B.
(2)=(1) —MRDIFE {T; = Tlicr DD epif UT; » T £ F3. X; :=T, x7 X; $<. presheaf

“Lang X = X 13 66(1) &D. TTICIE qc HIIEHLNTVHR VO TRERREICIE A > TLAW
VB S IXRIERENE LSO LR L.
165, Ty 1& Presheaf ¥ L TORTRE
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LT
UpsnXi

X
UpsnT; T

IFEREA->TWVWS. CNIERAL E € ED #fA UL B. sheafification [FBPR lim & 33
$35DT,

LX; = (Upsn X;)? X
UT; = (UpaT3)? T

HERERD. UT, » T EepiFHBDT0LD UX; » X D epi FITHD. Lo T X IEqcBHDT
L X, > XD epi HHCHD. KoTUL_\Ti, » THepifHICAD. ChiZEL E € ED 218
ALTEED2HFHZRNIERV\WISTHS (70 BR.) O

EIE 72. [Bar22, Proposition 4.12.3] X ZO>/NY /N\NTRXARIL T, T % condenced set &
3. THq Tf:T— X782 monic M H3L5F, T=Z HBIHEEZ C X HE
T95.

Proof. THqcBDTrn:E—>»THR3EDDHSD. €EZTZ:=f(x)on(x)(F) c X &&L. Z &
HEATHS.
TR T ZD fHEHEEEINS. ScED, heT(S)ICoWTr(h) =hZEW>T

F(h) = £(S) o m(S)(h)

¥ $3. THF f D monic BDT f(S) NEETE BB Eh 5 hODRDAICESHEWV. £7- fHE
SRATHD, sheaf DEHCHZ e bbN3. i: Z - X 5ABERETZ L iof=f THBN&
DRORK%EES )

s f %
EFE->T>S7—X

f H¥epi B monic ZREIFE L.
monic ¥ F(S)(g1) = F(S)(g2) RS i(S) BDELT £(S)(01) = £(S)(92) 183, f(S) &8
HBRDTg =g ERB.
epitt S€ED, ke Z(S)=homrop(S,Z) £9%. f(x)on(x): E— Z 2FHDT, S € ED
hSE—SE 2R3 £oTIDE - SET(S) ICEsb DA REHERER 5.
O
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qgs

EIE 73. [Bar22, Proposition 4.11.12] condenced set T' (C2 W TRIFEHNE.
1. TH gs.

2. X1,X2 € ED LCOL\T&%T@’B‘;& XTégé CRBLC X1 x Xy E.ﬁ%ﬁf]\
FETS.

3. X1, X € EDIZDWT X; = TH&5IE X; xr X b qe.

Proof. (1) D5 (3) IZBASH. 3) D5 () ICDWT S > T, 5 = Tac €T3 L 11 D5 X1, X €
ED Zepift X; » S, DFEETS. £2oT Xy xr Xo — 51 xSy 2183, 70 £ 68(2) £D Th
(Eepi D, (BR S cED ZRALTE2HTH D L ZTEIRIRV. BTITEBHHERN
ICENTWVWRDTHESD.) £2T(2) DERHBFL 71 H5 W € ED epi 58 W — S xp Sy BMEN
Tqc 3.

2)H5 B)IETLED. 3) D5 (2) ICDVWTEBER - Xy xr Xo = Xy x Xp = X3 x X5 I
DUV, 72 Z#EIGTNIERL. O

##78 74. condensed set M monic & f : S = T ICDWT, TH gs B@5IE S P gs.

Proof. S1 — 5,5, — SICDWT
S1 Xg Sy =251 X7 Sy

THB e 19D 5hh 378, MLWEBRMNMESNS. O

AN NIRRT ZER

WE 75, X AYNT ENTRARIL TR ~ #FEERBREL L = {(z,9)z ~ y} £ T 3.
LCc X x XDHAEESBOSIE X/ ~IFaAYNTMNTRIRILTTHS

Proof. X/ ~DN\NDRARINTTHZZZREBIEFRBLV. 7, € X/ ~ T #5893, n(x) =
I,m(y) =g TBLrtyTHhd. £>T(r,y) € RED RIFBAKETHBDT, z € Uy, y € U,
TU,xU, C XxX\REBN3. TNh&D U, &x(U,)Hz L jaDHTIHEAEER
3. O

fEi8 76. I small cofiltered category. * F : I — Chaus BFICEIL T lim; F(i) NG5
I, H2icIhH->TF>i)DHETHD

“cofiltered ¥ I& filtered category M opposite lR C# 3. filtered category I& cocone Z3F5 colim IZXTFIE,
cofiltered category & cone Z#F5 lim IZXST 3.
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Proof. MB%RY. FEDicIICDOWT 2, € F(i) 223, icIIZDWT

Li = {(zi)icr € [[F@)|h i — kIZDWT F(h)(2) = a1}
el

I3 L;ld closed THD, BEREREMZHFD. BERS i1,...,i, ICDWT cofiltered B 5 H B j
BH>Tj—i1,j —i,...,7 =i CBRBHDODHZ37H. F>TFIA/ TDEELD [Ljes F(7)
EO2 Y FEDT ML IRETIEARL. €L TEDTE lim; F() DT THH 3. 0

59/\7 X FJLT7ZER (WH)

fEE 77. [Str, Lemma 1.3] X & WH £ 9% W compact Hausdorff T ¢ : W — X ZHiD
EZE W) IEFOAYNTRNTZIRILT

Proof. o(W)DNTIARINTZREBIERBWVW. 2,y c o(W) DD £y 9D AVNTENTRR
JL7ZEBIE T, 7D T
o) cU ¢ Hy)cV UcV=g
YD W DRBES UV HENS. (U REEAT (6(W)\ (U) N (¢(W)\ ¢(VE)) =& T
HO
z € (@(W)\o(U?)) ye (o(W)\ (V)

THADODTEDZDOBEEED «,y EDHT S. O

fE%E 78. [Str, Lemma 3.3]
I small filtered category E LEAF X : I - CGWH & 93%. THICf:i— jIcDWT
Z DB colim;c 7 X; & CGWH

SERRIFIERICR K BB DT AppendixA 2 ICEF EHTH L.

3.5.5 [Sch19, Proposition 2.15, Theorem 2.16](=F¥& 66) (1) & (2) DB

Proof of Theorem 66 (1). X &= TW R ET3. |X| <cf(k) <k EB2EEBREEMZEETS.(C
NniE 26 KDEETS.) X = homep(+, X) H' Condenced set IC725 Z & ZREIFRL. DEDE
BD k< ik EHBZBAREKYE ScED_; ICDWT

X(S) = homgp (S, X) = colim§_>57|8|<mhomED(S,X)

EREIEEL.
ECDORBEDEERN S

colimg ¢ sepp_ hom(S, X) = {(fs,5) : fs: S — X,75: 5 = 5,5 € ED_y}/ ~
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TH3. {(f6,5): fs:5 = X,mg:8 = 5,5 c ED_,.} I$808E 44 IC& D cf (r)-filtered category
1253, SCT (fs,,50) ~ (fs, 52) E1EBB fs: 5 = X,m5: 5 = 5,5 € EDop DT, o
AHRICRD B,

73,
5 /S—s\ s,
TS, lx ifsl
Sy o X
BARGER
® : colimg g g, hom(8,X) = hom(S, X) ®(fs,S) := fsoms € hom(S, X) (3.3)

PEEL ~ DEID FIZK 57 well definied THD. CNHEEFTHBICZRT.

(1] ® (S8 (IS Ty IIBERL)

O(fs,,581) = ®(fs,,5) £TB. F£FS =9 =S LTRVWILETRY. ChES =
B((S1 x S2)aist) €T B EXRDER%EBD

TS,
3 m S
TSy - J/ J,fSI
52 f52 X

SEeED ; TH21DT, S —» SEFETS. (59, f2) ~ (S,02) THBDTS =5, =5 LT
R\,

fii=fs,,m=mg, ENE O(f1,S9) = B(f2,S) £T3B. DED flom=foorn:8 > X &T3.
S" = B((Immg)aist) EB EXRDERZES.

- f1
S — S—— =X
} f
‘ﬂ's/
\
S = B((Imms)aist) (Immg)

S cED_; THo1DT,ng: S —» S %#FET3. 2T Th: 8 - S&F3%(f1,5) ~ (fioh,S)
DD (f2,8) ~ (faoh,S) &B. HEIE froh = foohZRBIFEBWLWA, CHid Imns ZHEEAT
B1-HBESNTHS.

2] @ 325 (IS T DRE)

UFf:S— X 9% BEESTTIERT 3.
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21 z,ye XhDax#yR5E $%S,, cED_, £ S = S, BWEELT

Fx,y:SxSx’y§—>§xSx’y§MX><X

ICDWT (z,y) € ImF,, E%8B &Y.
9 (f9,5) € {(fs.9) : fs: S = X,75:5 — 5,5 € ED,} IcDWT

lim _ Sxs5=3
(fs,9):fs:S—X,m5:5—S,S€EED,

TH3. BEELE

SxgS={(z,w) €S xS|rg(z) =mg(w)} C S xS

THBDT,

SxgSCSxS

lim

=U _
(f$,9):fs:5—X,m5:5-+5,SCED (f5,5):f5:52X,m5:5—5,5€ED:

¥h%B. ZEITS > limSxsSZEzm (v,0) ELTESETS. CIZLBEHTHS.
o HEMIZS x S OFDTADTHESH.

o« EIEICBLTE, (2w) €lim o r oo v o5 ssemp, LB BL2AWBSE, S
profinite set ZRMD T S = lim F} & discrete set DMMRE L THMMFB & &D, HB¢: S - F
BH>T d(2) # d(w) £8B. 2T (z,w) S xp S EBDFE. £oTz=w ENIT3.

BEED S~1imS xg S THB.
T,
Fg:Sxg8 5 8x8 > XxX (z,w)— (f(z), f(w))

EH<. X BT BOT(z,y) ld closed. &>T Fg'(z,y) d S x ST closed BDOTIV/NY b
NIRRT THS. limg_ (S xsS=SIc&bD

lim Fg'(z,y) = @
S—S
TH3. F>THEELDHD SHH>T Fy'(n,y) BEERICHRS.
MELD S, =8B, Fy| (v,y) NEDT®D, (v,y) & Im(Fs,,) THB.

Y

[2-2] %3 Sy € ED_,. h'#%->T

gXSOS’VE)gi)X
p2

ETBEE fop=fop BB LZRY. CCTp BEIFRERD.
S0 % [ 4 x xx, X2y Sy WBEBROIARE AT Stone Cech AV NI MEET S, TB L[Sy <
K THD. BEBSIE X x X| <|X| <cf(k) THIDT, p:=sup|Syyl <k THB."&KoT

THL sup[Sey| >k BSIE, X x X = K E (2,y) = |S2y| EEBRTNMIHEBOESHENTLEVENMICFE
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| T Sel < X < lXT < (2)XT = guX]  gmasilXTy <
(z,y)EX XX, XF#y

T$H%. £>T Sy c ED., TH3.

SEED., THBDTrg, : S — Sy HMFEEINS. CNHRLWVWHDTHBZL%ZRT. Eh
ICIE Trg(2) = mg(w) BB f(2) = f(w)l ZREIFRL.

B L mg(z) =ms(w) DD f(2) # f(w) BBTH BT TD. §5L 2= f(2),y= fw) &H
IFIFUATORAD RIS,

S xs S it X x X
N

~ ~ F'L‘,y

S xs,, 8 X xX

UL [2-1] D (2,y) € ImF,, THHTZEICFET 3.
[2-3] $&558 WRELTIE, f: S = X IZDWT, %3 Sy c ED., h'$H>T

e

X

B, [2-2) D5 7g,(2) = ms, (w) BHBIE f(2) = f(w) EZXATWS. K> TEERDOEEDS
fso 150 =+ X “HETDR. LoTf= fso 0 ms, = P(fs,,50) HHLHHENE X .

B8] X W Ty IC72B C &. qc condenced setS — X & x = X ICDWT S xx « M qc THB K
Y.

3-11 Y eED TS =Y %3558 BEEHZRDEBEITY e ED, tLTRW. z:x —
X = homgp(-, X) &3, homcond(*, X) 2 X(x) = X THBIZLITEFREITNUE, Chidze X
ZEBLICXIRT .

Q=Y xx{z} £ TRERODHAZES.

Q=Y xx{z} {z}

Y X

XIET DT, {2} IFHAEETHD. Q=Y xx {z} = f(2) CY ISHEETHS. £oTQ I
IYNIENDZARILTTHB. G: X — X = hom(, X) & Top.,, — Cond., NDOEFELS T
HBDT, BRZRIRTS. £oT Q=Y xx+«THOH, 71 H5qc &B3.

[3-2] SH—MDIZE. SHacabld, 71 &DHBY e EDDS5Depi Y — SHEFETS.
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&oT

I~
X

[
*

w0
X

S
*
*

Y S X

EWSERANEETS. BRETODDY xx* = Sxx* Eepi FTHEIDT, 71ICKD S xx *
Ha . O

Proof of Theorem 66 (2). T %& Ty condenced set £ 3. T(x)p BNT) ZEETHBEZTRT.
2 €T (%)iop ZED {2} DEAEETH B EZTEIFRLY. T(%)10p DAMEDERD DS, B 55EER
B DB >TERD S € ED.,, & f € T(S) = homcond-,. (S, T) ICDWT f(x) " 1(z) NS ET
FATHBZzRmEIETRLY .

Condenced set DEIC small limit (FTFET DT, 2:x =T EHRL, U=8 x7x £ T 3.

U =

[T

X * *

T

<

T

TIET,HBOT, UlEqcTHD. 11 EDWecED Eepi W - UDEFIETS. £oT70H5
W =W (*)top = U(¥)top = S X7(4)p0p * = fe) )

CRZDEFBREFHEETS. W AVNI LD )BT b SIFAVNI ENTRR
LT ED f(x) L (z) IFBEETH 3. O

3.5.6 [Sch19, Proposition 2.15, Theorem 2.16](=%E 66)(3) DL

Proof of Theorem 66 (3). [1] (a) DFEAR X ZAVNTIMNTRARILTETS. X IET1H5qeT
$H3. £V, eEDICDWVWTEY, 5 X ¥ 93LG: X — X I3ERBASHBRDT limit ZFRDDT

IXx Yo=Y xx, Yo

THD Y1 xx, 2 lFAYNTMNTIARILTED Y xx Yo ldqc THB. £oT73D5qs TH5B.
[2] (b) DEEFARY C &1d G : CHaus — qcgsCond, X — X ¥ XY € CHaus ICDWT

homcHaus (Xa Y) = hochquond (Xa X)
HNEeEHETHE L THD. CcNE X, Y c ED_, ZlEHNIE

homCHaus(X7 Y) = homCHaung (X, Y) = homCond<,€(Xa X) = homCond(Xa X)

CEEEHN < ZLLDTEZS. UTEE.
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Lbhhs. v

(3] (c) DIEEBAG 7' essentially surjective ZRY .

TiEqc@DTX e ED Tepiff f: X - THHS. ELTTIEgsBDTT3ICED Xxp X 2 L
CRBHEELC X x X HEET 3.

& D MEZERORE

L= X () X1(s),,, X (%) = {(2,9) € X X X[f()(2) = f(+)(y)} € X x X

BEFETS. CHUIT0OED L — X (%) xpp) X (x) (GEGRBLEHT, VNI FEEDHSNATR
FIL T ZREOEHGERISEATRGD T, BHRICESD. X(x) Xy X(x) EAYNT FBDT X x X
DR THEATHS. UTFL={(x,9) € X x X|f(*)(x) = f(x)(y)} LHET.
X IC[EHMERdfRZE
x~y< (x,y) €L

ELTAND. LOLORTHSEERERICES. LISHAEERDTHHS X/ ~1F3V /NI K
NIARILTTHB.
Lo TRODZODDODER%EBS.

P2 P2

L X L X
p1 7r lpl f
X il X/ ~ X T

f

EDKIIE pushout THB. BHORRNIZ 70 HSERTHH D pushout THHS. L2 Tp,ps:
L — X ®pushout W' X/ ~ THBZ & EREIFRBL. X

&9 Presheaf £ LT py,pp: L - X D pushowtV B X/~ THBZEZ2RT. THIES € ED
ICDWT

V(S) = hom(S,X) U hom(S,X)/ ~

(hi,1) ~ (ho,2) i h € hom(S,L) Thy = pioh LBBHOHERT S L LAMBLT 3.2
h = (hi,hy) EMMNFTDDTHEED s € SICDWVT f(x)(hi(s)) = f(x)(ha(s)) &aB L L[EET
H3.

V(S) = hom(S, X/ ~) (hi,1) s mohy (ha,2) — 7o hs

E9d3L, TNiE Well-defined TH 3. £5MIE S c ED &, BMIE 7o hy = piohy BHIX
s € SICDWT f(*)(hi(s)) = f(x)(ha(s)) LB DTHHB.
MU E&D Presheaf & LT p1,p2 : L = X @ pushout (& X/ ~ TdH 3. €M% sheafification L
7DD p1,p2 : L — X @ sheaf & LTD pushout TH 27D T, X/ ~HENICHTS.
BLE& D pushout [ME—TRDTT = X/ ~ %135, (578HIC canonical BEBRIL f(x) : X/ ~ —
TTH3.)
BHLLKIFTARIEZ LAELSTY, BHIZ X — Y O5IC « ANNSEESH. £5HF Cond<,. C Cond BDT k &I
FRLT& <CREADEEMNSHNS.
VX X IFEFEHEFHRD T colim ZRDOEIEERS T, COBRBEFESZ > LWEERHICR .

2 (h1,1) ~ (h2, 1) k& (h1,1) ~ (B',2) ~ (h2,1) 83 B BEET R § 5. BSEIE (hi,1) ~ (h1,2) PEXT
Ww3.
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3.5.7 [Sch19, Proposition 2.15, Theorem 2.16](=% 66)(4) & (5) DA

Proof of Theorem 66 (4). X & 2> INT MR weak Hausdorf(CGWH) £ 9 3. qs 4ZRd. 73
M5Y, eED,hDY, 5 X tH3i=12IC2WT, Y xx Yo D qc THBZ L zntIidRL.
G: X X IIEMHETHEREAGROT, BRECDAMTS. £oTY i xx YV 2YixxY, T
H5.
CCTYixxy Yo BNAYNIMNTRRIVTITHZ e %ERT. fi: Y, - X ZEHEERE
93 T:=(AUfor)(V1UY) EEBRLTTHSTIFAVNIRNTRRILITHD. LT
T=1Im(f1)UIm(fz) THD. £2>T

Yixx Yo=Y xr Yo

EBRBDT, Vi xx Yo lFAYNTMNTARILTTHBIULELID T1 D5 V) xx Yo ld qs ICRRD,
XlFqgs &%,
BFEOEER T Xgs BOIE X AWHL IZDOWTIE B) BERDS. CTTX Mg BBIE X IET
BDT X (*)iop td X RIS .2
]

Proof of Theorem 66 (5). [1] T & X OFRMBETH <. T % gs condences set £F 3. & 3THIBIR
B rkZ>TT :EDY, - Set t LTRWIBE 3905 T I3 X ODRBERTHITS.
COWERAEZFLCRES. J=1]T 9% CNIXRTEDSNZIETHS.

e object (X,z2) e EDZ_ xT(X) (z:1=>TXZ2xeT(X) LR3)
e Morpshism % : (X, z) = (X',2") € homgper (X, X') IZDWT, h: X! = X DD T(h)(z) =
T3 (CNUIT(h): T(X) = T(X")DHBH 5 well defined THB.)
REBF M : J” — Set®P%: %
e object (X, z) — homgp_, (-, X)
e Morpshism h: (X,z) — (X/,2')in JPICDOWVWT, h: X' - Xin EDZ_ &D h: X — X' 7%
BEHGERINH DD T ho : homgp_, (-, X) = homgp_, (-, X')

ELTEDS.2 $5LTId M ORER

o» M (X, x) = colim or homgp_, (-, X)

T = colim
M:(14T)or—»Set®P<x M:(1)T)oP—Set<r

TH5.

21 T%Z X CT %H3HDDORBRTH <

KEIS 2 € T(X) = Nat(X,T) &£ HHESD. ThiE S € EDo ICDWT homgp._, (S, X) —
TS)%Z f— f(z) TEDZEREHRTHS.

2OFED k—cg ¥ cg DUBHEICICRDER k ICRELHR B S,
BRE”in JPPEEVWTVWERHN VWS L ABIDD SR BEIHS5THS.
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Txy:=Im(x) CTHEL. TIdgsBDT, 45 Tx, BHas. 2: X » Txy &D qc THB.
K2T66 (3) D5, Txy = Sx, EBBAVNT ENTRARIVTZER Sy, BEFEETS. (11 1)?
ROFICDOWT h: (X, z) = (X, 2') ROFERXHE D IID.

Sx & o Tx . =Im(x) Z X = hom(-, X) (X, x)
N ho h
SX/@’ = TX’,x’ = Im(') 7 LI = hOTTL(',X,) (X/,l’,)
Cond_ (1] T)p

SCTh: T C Trw €W monic HAEET 30K, BRZTHRYE LT 2 = voh AED IO
5THB.

JX2)=(x' ) + Sxa — Sx1ar EWVWSERLEFZES. €L T f(X,m)%(X’,x’)(SX,x) ISFA%
BTHD. Flhi,hy @ (X,2) » (X, 2) @5  hy = hy - Txe C Txr g TH3 HIC

hi = hs: SXJ; — SX/’II THs.

o» hom -, X) = colim o hom T
M:(11T)°P—>Set<r ED, (- X) M:(11T)oP—Set<r ED<x " X2

B3 &> T Ty, =X CTORBRTT 2RT LD TS

B T(+x) #AYINT NIRRT EROREBRTRY.
F:T = T(%)i0p SEREH T colim L EJH# T HDT

T = colim

T(*)top = COth: (14T)°p—Top SX,x

£7%%%. CCTIORERIFRDORERTH B

e (11T)®object(X,x) ICDWT, S(X,z) :=Sx»
e (1} T)” @ morphism % : (X,z) — (X',2/) IKOVWTEHRH 1 : Sxo = Sxalx) =
Sxt o = Sxt (%) ZRIGTEB.

(1 | T)oP ' filtered category ICHBCE%Zmd. (1L TP Th: (X,z) = (X',2/) &I
h: X — X' BHEERET(h) : T(X') - T(X)ICDOWTT(h) =2 £ 2THB ZCITFRL

DOTAINE—BEDERZENDS.
o (X1,21),(X9,29) € Ob((1 ] T)P) ICDWT,

(X1 U Xo, (z1,22)) € EDcy X T(X1 U Xo) 2 EDoys x T(X1) x T(X2)

£9%. fi: Xi = X1 UXe ETNUE, SNUTERERT, T(f;) : T(X1 U Xo) = T(X;) 1357
%3_(37)5@_(, fi: (Xz,arz) — (X1 L Xo, (xl,xg)) z185.

MARAEREHTTVBZDT

o1



i f>g : (lel‘l) - (Xg,l‘g) 78:6"3:.]6 =g: SX1,I1 - SXz,rg TH3.

MEED TH)IEFAYNT NIRRT EEOBEERICE D 7 1 ILEZ—RIBRTHITZD
T, TT D5 T(*)top = colimg.(1y7yorTopSx,e I& weak Hausdorff £78%.
]
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A RRTEMTIBH>IABTDIEYD

SEIORKRTENRTIAN >TEHRNBTE FICEFEHTHL.

Al BIESE

EHRT79. AZEBL 5. BR<HEHG
1. (R§HER) 2 € A, 2 <=
2. (RAFFER) 2,y A, z2<zandy<z=z=y
3. (MBAER) 2,y,2€c A, r<yandy<z=2<z

ZHETCE, <% (RFR)IEFREVWS. c<yZao#yhDr <y TEEID.
THIC (A <) WBIEGLIERZH-T L9 3.

1. (A, <) D2lEF. D2EDFEED 1,y € AICDOVWT < yhy<zDEESHHKIL
ER-R

2. BC ARZEDERICDOVWT, BRIINTHEFET B.

A.2 {IHHZER CGWHICDWT

EF 80. [Str, Definition 1.1 ,1.2] X Z{MEZEEE L, B Z X DEAEERLTS.

1. Y € X D k-closed CIFEEDOAVNT FNTRARILITZER K D5 DESER u -
K-> XIZOWTu 'Y DEERERZHD.

2. k-closed EEZ KB &RT. BC KB TH5
3. kX & (X, kB) L WS HIHEERE§ 3.
4. X BN FERZER (CG) CId X = kX ERBMHMEERTH 3.

5. X B Weak Hausdorff(WH) IFERD I /NT FNT R RILTZER K H 5 DEf
Bifu: K - X ICDOWTu(K) HEHEESCRZHD

CGWH D4

E# 81. [Str] X iIMHZEMA, Y C X BNES L T 5. Y Hsequentially closed TH B & I3fE
BDy, €Y DDy, 22 &RBEHIErcY &R B.
X P sequential space & I sequentially closed SR EEDFHEG LR L.

R 82. sequentially closed BH5IE T THD. Uy, =2 EVWS2FZ2EZXD
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F—UEES EREORMUIBRIEFERZHFD) %4 518 sequentially closed BER S, Z &
sequentially closed ERE L7125, 2€ ZIZDW Ty, » 2 B3 Z DRITNRT2HDHAE
FIEERDSIENZ D5 THS.

% ICEEBH#ZER IS sequentially closed

[ fid 83. [Str, Prop 1.6] sequentially space I& CG

Proof. Y C X % k-closed E5 £ 9 3. Y H'sequentially closed THBDZE&ERT. y, € Y HD
yp — 2 EHL. 2 e Y ZREIFRL.

KZNO—ROAVNI MeEd3. 2FDV Cc KHWHEEETHDI LI,V NFLIF oV
MO K\VIIERES] THS.

u: K = X %Zu(n)=yyuloo) =0 &HL. Thidy, >z KDEHERICES. SoTY I
kBAESED, v 'Y IENCu Y C K Y B2HES. > TK ORESDEEDLS v 'Y = K.
recY L5, O

[ fid 84. [Str, Prop 1.7] locally compact Hausdorff 7% 5(d CGWH

Proof. X % locally compact Hausdorff £ 5. CG ZREIFRL . Y C X Z kclosed ERL T
3.Y =Y %ZRY.

reY Y33 XBFARAVNI LD 2 c UREETK =UNAVNI MEBRBZHDHH
3. &2Tj: K> XEEXDLHSHIERT, Y idkclosed E5ED KNY =5 'Y IFK T
DOFAKETHS.

reEVNKTV%ZX CTORERLTD. §2LxecVNULD2zeY DB VNUNY #£0
8%, £oTVN(KNY)# 2 THB.

NEDFEED 2 EBL"K TORESVNK'IZOWT(VNK)N(KNY)# 2 THD.
NISHAEOEENS KNY O’K TORE ICsHBTS. SKNY =Y I K TOREST
HBDT, 2 KNY &7%8%. 2FDzecY TH5. O

CG oMt8

fEi8 85. [Str, Corl.10] XCG TY {UMBZEDE, f: X — YV &R [ X — kY hYHER:
L [EE
FHCY — kY IXISEBEF X — X OGBHETHD

homrop(X,Y) = homcg (X, kY)

Ths.

Proof. FAEEERIT By C kBy THB. Lo THAHLSEIFERATHS.

[: X > YEKETS ZCY Bkclosed LT, f1ZCc X HEAEEEZTY. XCCHRDT
17 D k-closed ZREIERWV. v: K - X ZAYNI ENTZXRILITZEBH S DEFHEHRET
3. u N (f12) PEEEETREIFRBL. CHUd fou: K — X — YV IZERABDTHEHSH. O
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i 86. [Str, Prop2.1] X CG h'D ~ EMERRLZSIE X/ ~H CG

Proof. m:X — X/ ~%BBIRETS. ZC X/ ~% kclosed £T3. ZHHEETHZI %
TEIFRL.

M5 71 X = k(X ~)DERTHZIDT, 71213 X ODHAEETHS. 7 IIBEEBRBEDT,
ZI3FARETHB. O

fid 87. [Str, Prop2.2] {X;}ic; & CG DEE T 3. (L [IFERFETB) CDEF UX;
H CG

Proof. Z C UX; % k-closed £ 3. Z HHAEETHZ L ZzRmEIFRL. Thidn : X; — UX,
EAEERELT, Z = XiNn ' Ze LIzt & Z, B X, THESTHZ e EREIERV. X;CG
BDT Z; M k-closed THD & ZmntIFRL

Chidu: K — X; Z2aYNT NI RRIVITEBD S OEGERE TS w1 Z;, = (niou) 1 Z
ThHhd_LHhSHEONTHS. O

TEFE 88. [Str, Def 2.3] X, YCG ICDWTEDERL(X xY) ZFTED S
e EHLLTIEX xY
o AL LTIEE(Bx x By) £ ¥ 3.

ERIC k(1 X;) ZBIEEEICKIELLIEDDOTED 3.

78 89. [Str, Prop2.4] {X;}icr Z CG DIRE T 3.

2. IED CCTHB Y ICDWT, f:V = k([ X,) IEETH B Lld, & pio f HGE
BEThHD L LEIE

£>TKI[X;) & CG DEDERE A S.

Proof. (1). 85 &0 p; : k([ Xs) — X, DEHE, [[ X, TEBETHB L LRLTHBDT.
2) IZDOWTIFAENBLEDHIEBRR. pio f NNEMTHILTIE, f: Y = [[X; IHERTH
3. &oTH & kLI K] X;) THERE RS, O

RRICROFERZIALZLTEVTEL.

iR 90. [Str, Prop 2.20] f : W — X, g:Y — Z7%Z CG DEBRETZH f x g :
EW xY) = k(X x2) bEBEHRTHZ

SRGEEEROZTR™ O(X,Y) ZAVEOTHARDEAWVS. L <IE[St] EBRBLTIE
L.
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78 MEEFAA

8 91. [Str, Prop2.14] X Z CG £ §3%. X P weak hausdorff TH2B Z &l Ax =
{(z,2))Jr e X} C X x XD E(X x X) THHEETHB L LRAE (DFD Ax HEBDOE
F&EX x X @D k-closed TH3Z & L[EE)

Proof. [1]X %& Weak Hausdorff £ 9%. ROV /NY bNTZXRILTZEREH S DOEHREER u =
vxw: K= k(X xX)IZOWTutAx :={a € K|v(a) =w(a)} N K DHEETHZ &R
EIFR L.
agulAx 93 . acZC K\utAx %% K ODREEDEEZRT. v(a) # w(a) TH
3. X137y DT
U= {be Klo(b) # w(a)} = v (X \ {w(a)})
FKOREETaZB. KIFOAYNIMNIRARILTEBTHZDTacV VUi

AESVHEETS. v: K — X IFEHTX 1355 HausdorffBD T, v(V) C X ISHEETH S U
DEDHHDS w(a) # v(V) BDT,

acw {(X\v(V)) =2

THO, ZISHEETHS. TLTZCcK\ulAx THHWR .

2]1Ax = {(z,2)]z € X} C X x X B k(X x X) CHEETHZI TS EFENDIVNY
ENDZRRILITERDSDEHRERu : K — X ICDOWVWTu(K) HWEEETHZ xR
BW. XIFCCADTEREDIAVNI CNTARILIE[HSDEHREER v : L — X ICDWT
v Iu(K) C LHBHEETH S e zntEIdRL.

M :={(a,b) € K x Lju(a) =v(b)} = K xx L C K x L

CEDD. TREEENS M = (uxv) 1Ax THD, uxv: K xL— k(X x X) IFEHEHRE
DT M IZHAEETHS. ¥ prp: K x L — LIFHABRTHZDT

v u(K) = pri(M)

THBDTEARL. O

% 92. [Str, Cor2.21] XCG, ~%Z X FOREREFRETS. X/ ~DNWHTHB i,
R:={(z,y)lr ~y} C X x X

ELIEEERDPKX x X) LORESTHICLREE (0FD X OBEDOHEAMET
k-closed T3 C & L [FME)

Proof. X/~ WH T#%H 3 &,
Axjn C(X/ ~) x (X/ ~)

o6



WE(X)~) x (X/~) OHEETHZI L LEE CCTr: X - X/ ~EBE/RELT
X k(X x X) =C k(X/) ~) x (X/ ~))
EBLINBHEBETHS. Ko T Ay D E(X/ ~) x (X/ ~) ODEEETHZ I LIF
R=(mxm) Ay

MNEX x X) DEAEETHZ L LAETH . O

8 93. X, (UMM L X =UX, ¥33E

$¥1C k-closed EEDIEMIF k-closed.

Proof. m; : X; = X \HEFZEBDT ;0 kX; —» kX BDEHETHS. "I EV Cc X IZDOWTV
M k-closed TH 2 Z LIFEL m; 'V C X; D k-closed THB L LAETHZ L THS.
VCXhkeclosed 3. 28, m:kX; — kX BiESKEELD, Tri_lV C X;k-closed T#$H 3.
WIC 771V ¢ Xk-closed THBET3. u: K-> XEZIAVINI FNTRARILTEREH S DE
HEHRE TS, wK) C X = Um(X;) & u(K) AV NI RBRDT, u(K) C UL mi(X;) THB.
FoTINLbD
uw N (V) = U {k € Klu(k) € mi(m'V;)}

é/‘7T-_1 : WZ(XZ) — XZ' 75? (acz,z) — Z; ’CE&)% Klﬂ*ﬁgﬁﬂctﬁé . £oT

1

{k € Klu(k) € mi(n~'V;)} = (z; L o) (k) € 7'V}

7

milou: K — X; I&@HADT, {kec Klu(k) € mi(r'V;)} Id k-closed £ D v~ (V) H closed
BB, O

1R 94. [Str, Lemma 3.3](=##®& 78)
I small filtered category ¥ LEAF X : I - CGWH & 95%. THICf:i— jIcDWT
Z DB colim;c 7 X; & CGWH

Proof. A\'F X &€ WS HIMEZERBICDWVWT k(X) Z k-closed FAE S ZEH-UMEERE T 3.
1,7 EI‘:OL\_Cfik:i—)k,fjk j—)k E7R3 kZHD

Rij = X xx,, Xj = {(@i, zj) [ fur(2:) = fin(x;)}

EEDD. CHUE R IEkDEDFICESHBV. (BERSIEXS: X, - X; IFBHEENS kL — K
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ERDFDHZIHZEICBCCENTED. £ Ry =Ax, £18B) £ic
Rij = {(@i, )| fr(@i) = Fin(z)} = (fe X ;) Ax,

THOH X IFCGWH BDTIL &D Ay, C Xi x X & k-closed THB. &b 85 Hh5,
fire X fj 1 k(Xi x X;) = k(Xg x X)) 1$EFBDT Ry 1 X; x X; D k-closed EETH B.

YV i=Uie/X; £BE 0 X, = Y ZABERETS. TDCAREBRE 7 1 ILE—RIEBRDIZ
BHhoY xY U, (X, x X;) IFAETHS. £oT

R := Ui,jeIRij C ui,j(Xi X Xj) 2Y xY

9 BL R;j iE k-closed THBDT 93D'5 R IF k-closed TH 3.
r~y< (r,y) € RTQIEBMREEAND. T3 L ~ IXEERBRT

colimje; X; 2 Y/ ~

5%, FERRICE S C CIE Rij = {(zi, 2))| fie(zi) = fin(z))} THBIEEEZBL
L o~zld Ry =X; x X; THBDT
2. 2~y W5 Ry = Rji & (v5,75) — (2),2) THID Ty ~w
3. x~y,y~z2hD (2,y) € Rij,(y,2) € R IKDVT, i,k —» 1 KRB I ZRLBEEZXB.

T 51C colimer X; DALY (C[RHERIR (z4,1) ~e (a:j,j) Zi,j = kZED fir(x;) = fjk(fvj)
L LTANBDT, Y/ ~ LEHETHS.

86, 8T MDY/ ~1F CG THS. WHICEALTIERCY xY Hk-closed BDTIR2 KDEZX 3.

O

h 1t
W~ 7% X EORNERGRE LR

Re={(a,y)lz ~y} C X x X

TEDHD

~

fiRd 95. [Str, Prop2.22] X Z CG £ 9 3.
R :={~ |X LDOEMERERT R. H k(X x X) TE}

EBT T ~pin ¥ & (2,Y) € NuerBRe TEDD. TDEZE ~pin & X OREMEBRTHD,
X/ ~min & COWH £ %23
T

h:CG— CGWH

o8



Z h(X) =X/ ~min CTEDNUE, CHIZTLEEFOERFFTHO
homcewn(h(X),Y) = homcg(X,Y)

EHh3. DEDMEED CGWH ER Y ADEHERIZ W(X) ZBHT S

Proof. ~€ RICDWTROD=D2HBDIID.
1. (z,z) € Ro
2. (z,y) € R. 735 (y,x) € R
3. (z,y) € Ru DD (y,2) € R.EBIE (2,2) € R

UEED ~pin &
T ~min Y < (2,y) Neer R

TANNUE S NIZBAS HNCEMERERICARS. EFLT R, IE k(X x X) DEEEBDT h(X) =
X/ ~min [ & WH TH 3.
CGWHZRY \O&EHRER f: X - YV 2EZX 3.

R:={(z,2') € X x X|f(z) = f(«')} = (f x /)" Ay

rHEoNIE X ORESGHEEEDS. o TR, CRTHBEND X - Y 2HFELMK
—HhNB. O

CG £ CGWH DOtE.
AT [Fra] 2B LTe.

CG REBNM ORER/THILTS 7 VEHATHS.
o lim [CDWVWTIFAIAED lim & & 5 7=1&IC k-closed BHDZ[FITMNZ S
e colim [FZDFX
o YZ =C(Y,Z) TC(Y, Z) IZk& compact open topology @ k {t%Z AN 3

F7-Top - CG Z X — kX 55 k-closed BMUMHEZMITRLIEDBDICTZEFE TR L
CNIIEREREFTH 3.

CGWH E=HD>REHTHILTS 7 VHTHS.
e lim [CDWVWTIXCG D lim £ 5.

o colim I& CG @ colim ZB - 7=IC h b T 3. (BALRBEEFET—BNIVHDOTHS)

e Y2 =C(Y,Z) TC(Y, Z) IZI& compact open topology @ k {t%& AN 3
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¥t CG - CGWH Z X — hX Y E S hit (FAREERGRT—FNEVHDTHDB) IC
BFrd2 e ndEBHEFTHD.

BEINSH RO —TEEHNLEWVS ERDISRICH>TVEHSTHB.

E# 96. B C DV convenirnt category of topological space” & \FR DM % #%7=3 Top D
BB T3.

1. CW-complex & C @ Object

2. SelEh DR

‘s

3. AT TUH

EhsFITRBHbHB.

FIE 97. CG »® CGWH |Z convenirnt category of topological space.
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