n =1 eqivalent ko pact D) of Def

n==2 Qc\u:anzwk to Surj&d‘(u(tué Cn faﬁz) of
De€ 9

n=3

Qa\uiVmQQm-E ts (h{&lcﬁ‘iv(t\a (A Par+ 2) of
Dt 9. E

. —r"\z.. 'F([QQV‘S of QQ,'H‘/V(%\A‘E 'Fclor‘a{'iohs Qavre

K(AV\ Low‘aQeXQs- T\’\CS Qas Sovwe furthey
QOV\SLWQ enwwes .

Recall +hat sSct s o S(MFch'aQ coh%w"b'
L_Lt‘ C be an o= “L(Akn_cso\f\%. The L w
LO\\'&.%(W} SEQ,{'/C Aas tsef o strodtuore of
S{MFRCLQuQ (a\‘z_%o\rvé_.

PV‘OP 12 ¢ Le.t{[:: D — C

D, c bL QQ‘H' é\'lora‘\*iohs ;
c1 : —

bL‘t‘wiQm oo — La’('suso ries -

Tl’\L siMPQCL(o\Q set SS‘Z‘:/C( P , q) C* Sset/c s



G Kan Low\?Qe_)( .

COV‘ 4%: LQ'E C .bQ. Qv oo —*LO\%QSQV\%- —rhﬂ-—
siquiu(ai squtv_%arug_ L_F\\o(C) o@ Svéﬁ‘/c
Sfo\vww_d \9‘2 QQ‘H‘ cc\orm“iovs (S Qou&!ba_
Kows -

DL{‘ 14, T\-\o.

LEcl, (C} (s dekired as NA< L?Q\Q(CBX .

LQ-% SFC*-“: Sfc*/ \De. ‘H'\e_ o - Co&'z.csor\} of

PQ(V\‘\"Q_A SPO\LLs . _n'w. CO\V\Q\A‘\Lqp\ guwc{'o\"

Sfc > SPL s o Lft €Yratign .

¥

R\IV\DL . I V"\(S\‘O\QLQM% HAained carer +hat

SFC* (s CSO\morﬁ\“i(— To NA(KW‘Q"/} .

T\m. s(‘*‘uo&co\n (s SQC%‘H‘Q‘.} h~or & comr&Cu\\“Qd:



—Hf\Q,rL Cg Q V\cﬂ‘ul"o\Q 'Functor‘
(2N
N A( \/\G\V\ao/.)

wWi dn (V=N Aawn Qc\uivo\qa.hca_ of oo-—co&a&oﬁts.

> N&( @\B o

SLQ. K‘L\’OAOH ) me‘BEES
. \A’L covn  \Now S+G+L The  watn

‘Hr\mr e~ of Hhis Sectiown :

Thw 15 . (jogtaQ'ILur(Q)

_n’\zra_ S an uianqy\(o_ of %—Lak‘o.%c:r(o.s

Y Fun( C, Spe) —2s LFb(C)

w Widn on ob&&d‘s Sevw)s (0N '(:uv»d‘o\f

F. ¢ — S.Pc. to +he FMMEGC—DL :



{F > stc*
A

C > S%/c

Dua% /'H/\a.r'e_ (&  an Q,a\u\‘vm Qwne of (a{“q_%o\'ils
S; Fuv\(Co\o, Sfc — RE(O

which o ob&actg sewds 6=C°P——Sfc

fa ‘HAL PNQQ‘Q&cpa:
\6 — =]
J

L.

C

> <

\:\’L caw t\hos Sa‘% g b Sfc*—a;Sfc (vc‘;.

Sftz_): —n SF: 3 s the universel QH (resp

\’iob\'\E\ fibrationr,



FPQO‘FS :

- This +heovens bas a nhomber of
d('(:Fa_rus* fDl"oo'F.S in the Qi‘hra\‘urq J

O\Vv\olnlt +h¢.hﬂ e

D [HTT, Thm 2.2.4.2]
D [Gsmeki , Thu 5.4.5 and 3.8.8) ()

_1
m Heufs GV\A MOQP‘A ‘AQL ) LQ& £ brationsg the
SL\N\P%,?

awnd Rw“dbf)‘é olimits A

J

(See also Beards%.\/xlon% , gﬁ*ﬂ\ic weve - P‘ﬂ: B>

A-Q»Q OF ‘H’W.V\A PL(\\.\W‘L PP&SQV\‘HV\% e Qz\oivosoa\n&.

SETIN wodel steodtores . The f>k~00+5 T) and
EE) afso l"’LQAZ own +Hnre (awFaP\'Soh voctln

SiMPQibN\Q C.o&u&mm‘as 6S ot For Oo—(mkqsoratg.



. Let ne 1\\)3“‘ vwention +he wecessary VA~odel
$+ruc(‘ura_s (o‘.v\ Lurie and Heui‘s—\“%\ré;;\&) .

+ LO-b ‘f be a Simﬁqiciao\ (Atlosorub .
T‘AQJ‘L ‘S a sivv\PQiu‘.o.Q C—otn.cs:r‘z of sc\MPQ((.iaQ
‘Fu netors FUV\ (f ) Sgtt), a\«\ wee Can o_o\\,\‘f
Witk @ (:rojuﬁw. waoded strudure (wiH,\

¢ ok & + :
Ls? - ° SSQ Kai - Q{QQQW}

* WMDL Q,c(u{vo\QQv\(Q,Q are o\o:\e&wiS& WLQQL

QQM&Q?‘ Qc\uiVQQQ\ACLS .
* 'F( bro\{‘iows ave o\od'ccﬁ‘w(k KO\\A F\‘\ot‘o{ﬁov\S-

This & a s\mrqlc.'\o& vaded s‘\‘rutturo., awd
CF \C (s Qou\% K‘kh "“\NL GSSQL&O&Qc\ =R = (o e%ar\% (s

%u(va%mf “to 'F-UW( N&t} /Sfu:.s.

+ Lot X be O\SKMFQCL\‘MQ wt. Then



= So.’c/ has « (S(M?QC k(aQ) nw~oded  stroctore,
X

+\\Q, , \u\f\z re

- +\’\Q Lo'Ftlor*od\‘ov\s are +he V\f\OV\oW\OI"F]’\\\S\N\S
¥ ‘e ‘Ft'orow?k‘ o‘o"\ed‘s are tThe W florations

<Ru_o\9& that by o resolt  of Joual His deternives
e oddl strocture um‘\t\)&,\.& € it exsts

See @ .ay. [KQLQJL , thufrgm(l Q\o‘v\noto'i)\é HQOW}S )
Thw 15.3.1) ")

?PLLC%‘LQAB , See [H—‘T) DL‘F(v\i\“iov\ ’L.'\.H.S] .

TEX=C s an oo —Latq_ﬁorng ) fthe associated

O - ut“%grga (S Q(\\)(\[O\Ql\n{" +O LF(‘O (C) .

. TL\Q. QL\UCVaQ&\nCQ_, of ‘H/\(, theo inoma (s



obtained \:)»B uduﬁiv'mcg 1) C\ux‘utum

Q_ﬂu\‘VU\QLV\CL_, bL‘thLV\ S\‘NFQC ctal \,\,\Q(!Ll

C,ak-u&o.rcqs— Bu'\" w\mjt c\o‘LS ‘H'\(s \N«qh?

ng: L.o.b FM :NG b‘-aqui%n

QI‘U&\IOQO,\ALQ,. i{- s "‘Gtur‘cal +o QKPQ(Q t to %ivﬂ.

rise to o Qt\ui\!mga.\n(g, of oo - calteqories; this s

(
true (Ma%l-Gee. ) ' Quien w.‘Sund‘\‘oms tAdva o\é’xm&ims

-~ > ‘)
o€ ‘\""‘5\‘“&“3’“‘3 > , byt Surpris(w%’l% soetle:

- T ths (surse , we ov&,} Mgwsz2d Qow *to
G\SSQ'-&Qb— w’“abz%o\rils +g S wEQ(‘u‘aQ, V‘AQ‘\& &ok‘u&uv*us.

Te s ‘oossﬂer VAore O&MMQQ'B ; bot the \«u\uiro.g othher

(_th’" r o(kiolﬂﬁ»

- EVQV\ s JJ\ ‘\N are S£WfQ(cCQ1lhli+\’\Ql’ £ o G

aX - (t\f\l\z Ladch presenvt

Vlserves b{{-(\; aw{‘ o\o'c.cks A AR A
P ' y S okt 1)

vaar‘\“‘\tﬁggg , Lu((,_ ?rovls a \*quQ‘(‘ N HTT whidh g

soffident Fopr the theorew. above :



Thwm \:H-rr,co‘-oQQm.véA.a.a.n]

Lat A, N b simpecel nodaldl cdegpries.
Let F: M NG be a Qi o,g\mmean,
Assurae that -Euo.r\g c\ojed' of W\ & Fbrank-
— G s asi W,PQ(gio& £undtor -
Then G ndoces a foncbar of simmplictal  Cateqorins

G
Nc.(: & M.t awvd the Ao vercve

NL(G )
N&(\N&) >NA(M<{-3
s oan Q_c\uwo\(lo,nco, oi'l oo—c.o&usordls . l:'

T his s p roven lo.% c\m_cpz_inca ‘ot Gcé s a
Dwvbl‘r —Ko\\n (a\ui\lO\QfLV\CQ, of SiMPQiL{AO\ Cats.

K\Mpz 16 - “This formultion of Hw theorem

(s un Sosﬁsﬁgwscé e couse ¢t c«n‘b} des e iy wﬂ\qb
O\uﬂo’lns on o‘oélkbs- :l-_‘\’ wouQJ \3& ‘OQH"QF to
Q\uv&. a ‘ourLQ.\} co - (.uhu\w(m& (GrQQtLV’(SQ{"l‘OV\

of the fonctor J bot TL dow! ¢ ukhow of

one |



_I-QTN( V\QQQ%\A i

Lorie colle +his u‘)ivo«QtLV\Lo. t e
cC Y}

S‘H*o\i %\r\‘k'ﬂ.hiv\% / u\nS‘{“m(obhb.v\(v\i Q uionthco.-.
- Uhs‘\‘(‘nt%\f\“"e\ni\aob : Row (C ,SfL) —D L‘F\E(C)

- straightening ¢ LFiL(C) — Fum(C, 5¢c).

. et us Q.XPQOY‘Q a Ll the
“ Sffoxita\f\h.\niv\%v PPQC&SS . W start with
[0} QO_H 'Fibr‘at‘(o\/\ r : D —> C_ . \IJL won ' E

C\utk‘a. Produce, a functor C \-ASPC, but

G\ ‘F‘u wvretor Q\C _ Q\SPC -l QV\G\V\ )
-For e C , thhe fiber f)C ¢cs a Yo QoMPQQ(.

- Lek %; c — '’ 2 o MY‘P\’WSM iw C .
Thwe Wnclosion D =D « {ONI — D X .[S‘
C (& C

(s Lo ft O\v\odcﬁw’. becowse go\ “n & s -
[SPQLLOJL case of Proﬁ I .13)



Su we Cawn SonO- e Q('F"QV\% P\"onLw\:

D, < > D

/j
I d
-
Ve
7
~
Pl
rd

- \V 4

D, ~ o N 35

Ro.s‘i‘r"\c’ﬁv\% ,,/"’ < Dc x{a’g , Wt %Lt

%!.D )DC,.

C

g . (s V\a+ U\nit‘JV-—Q»} C.\Q.'\‘LY‘ \ML‘MLA . HOWQW" it

(s dater vined sop to Q\ows’fah, awnd :

Lu\nw\a 19 T"\Q, G\SS(%\AQ\N\QV\'t

C A~~> DC , & m}[% ftl

()e.'\"o,rwsi\aus o Functor Q\C _— O\KO\\A.

Pr‘co“:: Lajt 6‘:&2 —C be « Q-si\MPQam

——



g > V aQ .Chooscg!/%!/u,'
Py

USM‘Z\ tha Fact 4+ hat 'D(_ X{o} o Dc_xbl

(s also Qn.‘H’ G\\Aodtaha,) onwe shows +hat

(R ) =i ) n BkKan.

(Su [HTT, Lonim '2_.4.4.403 =

R\N\Q« 3 The ‘Fuv\(,'tor CrQaSS\:'FCLA \D\} G

Cfbi\ﬂu\ QLﬁ[IPCog\’F ’(L‘\org&mv\ (g thA} AMC(\,\QA
vt csomerphisn in F‘M(C(ﬂrsf") ) So

UF \‘”o o LQ\A'\'\"O\LR\QSZ-L Cl‘\o‘\L&-)‘> TL\ s \NC'QL

0(2‘9’(»3 & oLt QKO\MPQ&S ih the wext seddinn.



LD) P\P‘Dzicatio nsS

—re,\’w\(v\oqofaa: AS A +W\e 4’('-'&%0\%5({(&1

ase , e ol Funckav- CQP—-’* Sfc

G own +tWe oo ““’k‘%w‘} C and
Sovn~etines v e FUV\(CQF,SFLB.

. Ra_frmsew’tabQo. ond Cor‘tPV‘isch‘l’o.\OQL Lfondors

ek € be an °°‘C"&.Lﬁ°"‘8 ond x € C.
\A,L ‘/\o\\n. :

a QL‘H‘ €ibration Cx — C
/
- QA F(cy\f fibration C/x—A C
Tkz 'FUV\LtQPQ CQO\SS(‘F\‘QJ‘ b\a "H'\¢M AAre .

.« the Loro.‘)r*m»n{“q\o% func"“or‘

R C — Spe



- e re fho.sev\{-o\\aQL fonctor (ov- fras“\uf)
R : CQF—‘B SPC,

p &

Lot os LowPu{‘o_ thair valies own o\o;\o.d‘sz

X
Q (tg) ¢S \5‘3 defindion (sowgri;h‘\c (N SF,
to (C /)%aws R,(5) & o 1o (G)

T hese SLMPQ(Q\'U\Q %ts are varianty of tHhe

PAPP ingy S PALS op (%, \2) :

DQ'F "8: '..Qt‘ C = an oo—ca%eosor\h and

‘-"L,\%é Co . TL\L

NO‘PZ (2, 9) <s defined as
mop s () s = (C */)tz'

Movre CO\AC—Y‘Q"'O.Q»} p £our SN N2 0 , we have



i
c(0) =x , Al C)
Comctont \M"\f’ &"{‘é\"

(I
MO\PC(L'\QX\A= cec C

1

J

Duc»Q-Q,«é , YA

R
Vv\ax‘sc (xl”é;) = (C/x)%
More (ohu‘d‘zQAa ; for Q\m?) nw20 | R Wenve

d_ (€) anstank wip ok x}

R
M‘OC (1,"9“ s {GéCWM
6"(“*'\) =%

As €ikers of Qe_ﬂ-/r(c:)h’r Fibratims | those
are Kown uw‘a%.xts- Moreo yar :

Pk‘ OP 49} . —n\era axe V\o't‘ur‘aQ Mcnowm*‘:hishs

L N
W\O\ﬁc (<, .,Q — W\opc(l, 3 — Ma‘oc (=, \3)

WA are Ro’v"‘otor’\% Zquive Qo s . :]



See [ Kerodon , Prop 0-6.6.91 .

. &c_owgq_ of +thig

, t (s G\QSO Cu$+bm0\l"}

+o wa(({"a.. :

P\ = w\a\fc(-)x\):CQ?——anc

:L

\

29 mafc(acl—)  C —» S]DL

. —rh Y, \new v\,\o\ﬁo(\nas S‘DO\GLS Qzad ‘\‘o

reformoltions of tnctial [ +er mind objects .

Col" . LQ,t C be awn oo —Qo:;i‘o_ngo\r.2 awnd

A € CQ- TFAL:
{0) % s terminal.

L
(cd) VywecC,, \rv\ofc( ""»"?3 s cantractitde .
(o) R -

V\AO\P c

( Lv\ \MO\P

C




Er oof: B 3 ?rof) , (W) = (v) are
Q(\u‘\uoqm\nt- \1\’2 d/\u.g& () = (cce) .
- () s Qc\...iuaqa_\n{- to : C/:c- —C s a trvidk

fibration .
- (ied) (e Q.o\ulvo\%.v& to. V‘t%e C°1
R
(C/:L\‘% = V"‘“PC (‘g,x) (S Lo\nfro\th‘c%.-

SCV\Q_, C/_JL — C &« & rc%\r& F(\oro\hmn‘
T tuvo Comditione ave q- b\} FPOP . Q

« There (s o reconnition PriwciPQQ, tor

(CQrLPwLSeh\‘m‘aQL ‘Fund‘ors as w M- (cl’\'u'“'ﬁo\"é:

e

LQ\N\WW\'lO;LQt‘ - C,° —_— SPC. be a

‘Fuunc,‘t‘ov‘- TFAE :
() F g (sewe q)\'\‘\c, to a F‘LFNE@'\\‘&LQ&L
‘FUV\Q“DP RC in Fun (CQP, SfCB.

() EF : HCT s BKan (s a represevtoldle



L-uv\c.\“or OF QK[AV\—QVSY‘CO’\Q—C] La\t‘usortu‘-

((C) —rlr'\o_. OO—LO‘\‘Q,SQP.} g{: Q\GS a +¢v"w(\na|&

)

oloJ'ac't C .

I;,\ +hat si"‘ua\‘ihn p PF(Z) = <.

L

eroof: [HTT, 4.4.4.4 - 4.4.6. 5] .|

MO\ﬂDChOA S ‘90\ ws

We bhave “Freated “he ‘Fuhct‘or(a‘l({‘»} of

W\a\ﬂoh% SPO«Loz,s Szrqro\ﬁ&»} W each varéa’o‘ze-

\We also Qxiaedr a founctar

MO\'FC,(-’ —3 . C°F x C

> S'x.
- For dwhis , we should Comstrod ecthrer

(4 QQH or ri%\ﬂf ‘F(\QV‘Q\"\DV\ fo COPXC— (S(\ACQ.

(CDPKC,YPM CQPAC Camcnim%\ .

Def 21 Let € be an oo - o or vy -

The



(s the S(MPQL'L\"O\Q Set
By, == sseb( BT » &, <)
n

There are morphisms

3 () . C.°F
(\nAv u.d \:wé' ‘Hna (vscﬂu Stons

NP T DN e s N

RVWQ/. L2 This (s a suMFQman vor tawt

4 (9
o‘; HAe tuvisted arfow Cafq.csorx} of a

1 "'LO&L%OY‘\} , whidh (g +the cg*gson}
elov-anly of How\Cz Cg‘oxc- — <ot

Ob &C):Vworf:\'\\‘SM.s inw C
F

<

>

oC
M w(& ¢ Alaararas g
°(3(C %) 3 :lés \(J%

>+




Ex&rds&: Let € ke a 4-“(—0_@%.

Prove +hat O(N(C\\ N (O((})

PV‘DPB: The lrvsor-[:\ﬂ\‘sw\

(s,6) : O > CTx<C

(S o Lo £t ‘F(‘or‘al‘(qh 5 (n Pom“‘(wQar‘/

OCC) s an co- Cakzgory, .

E"'OO‘F; EH (,(&‘Qr O\Q%Qb*‘o” 5.’2-4-3‘3 .
-There. is oawnsthapr Wit Fr‘oof- of +hs tn

Barwc&- GlLsran ) On the fibrewsse effekve

%urhstéc, ce ~ coKaoor % 1. !
=2 ]

\I\’-Q- \N\US+ c,'r\Q(yL ‘Hm‘s aas +\ne, Correct 'F(\oqps QP

To Lc‘:ivmqo.mcc. :



LQ\"’”‘"& © Lot C be an %~C.atn_osol’"a/

CE—

QV\A W € Ob(C3 . Thﬂ-rt (s & (.O\V\th_(mQ d(o\(qu\

C, — & 0K

2C

|

{“’k x C >C*x C

LN Ca\tm which (s D\OM0+0P\A -Ul)r*'l‘msiq\/\ , i-a. the

CV\A v cad VV\O\F

<, —— O x (:1x0)
(Cfx <)

2K

Cs an Q,C\uiVOQQ«V\(Q_ O'F oo - CO\%Q%O('(QS.

I rbo‘F: T"\(s (s (.ov»'\"aénu\ (n tha ?roo{ O‘F

[ H o&w.r* ﬁlo&bra , ?Y‘orosiﬂov\ 5.2 -4-’\0] .
S.2-A AN




D&'F : B% the Grothandiecch const roction y

thhe &t Cibration 6(63 — Cfxc

CSZ« S$Q€\‘&s G Fu V\Lt“or' 3

COF X C - S‘:C,

which b~3 O\A‘So\n(,tcov\ of ves + he

g, C — PO =Fun(C Spc)

Cor ¢t Let xe C. Then 4y _(x)
'S (so v\nur‘P‘v\s'c ta O\:g in PSh (CB
Froowc: T\m’s £o Worus Frora Lenma

Ond  +he 6\“°+"‘QV\A(QCR onstroction.



T hwm ; (\/ovxu\o Qumwso\)

LQ.‘C C be on w-— L“t“sw‘a' a~nd F € FSh (C} .

Lt x € Cy. There s o canonical iso-

WF (9\3(, "F) —\A—b F(x3
PSh(Q)

Cn S'ac. 0&& Ve wn \O\Z ‘ v OQuut\o\r\ ok ic\;) .

Er‘ooF : Sez, e% [C{s(hsgi , T\'\(Lor&w\ 5&43(6}

_C'O\’. . ( Yowneda Q-V""\OQAA\'V\%)

Let C e AW Co — ca\‘e.ctor\&. T e fundor
2

esxential

C (s ‘FUQQ\A Fat"'"\‘FUQ«/ (fs

'tw\a\cx. S ePav\md bvé rQ?Y‘lS@h‘\‘a\oQL -P!‘QS\MLO\VLs.

rooF; [CCSC_V\";QI_L , T‘I\Lorm\m S RS ~"3-(i\’3 or

...

EHH&\W PthbeM, Pr‘ot:oschov\ 5.2.1 .4')}
Lombined with [HTF ,Profosiﬁov\ C.1.7% ,4—5 .



Frof.’ —I'\m ‘Fumd‘gr L%C Frzszrvas GQQ

(Slmo\QQB Qimcts whidh exist nw C.

prost (AT, Propestim §.4.3.2)

KO\V\ 'F\'O r‘O\'ho\ns

Leb p: X — € be o Kan Fibration to
an oo = Cateqory - Lt s betn o WFH and
ktos\'& Lo by aat ionn | So Owe Q_xf;ad“s +hat there
nre Two O ffarunt | assodated €ondars -
This o +w wse, and
Prop: Lk Cobe an w-catigpry and

& X — C a funter . TFAE:

£) P s a Ko €¢bration .

(i) pis o F fibratia,

§€C, , 31 is an so in BkKan.

and for any

!



EC\V\\'O\Q(V‘#Q’Q I‘F F ‘g the Fouctar
assified by P, thein E factors +km30\ SA‘::L

(ch duao\ Lov\(\it" For r C(A\rf ‘FQ\o(rc\(‘(o\nS ,



5) The <°°/ ") - Grothendiadh onsteodin

\l\,Q- need  to Cc&lh"“i‘Fké “+he O\fﬁhbfriafq_
Qass of €ilbrotions. Unforty na‘\‘a.o»a +Hhig
(S  h~ore LOM‘:QCLO\VO_A Prhan  the defindign

of Coft (r‘i%\'\t fibratimns.

DQF . L.k P X —S be a warphisia,

O'F SQNfQC C.io\t Sgt O\V\(s %:'ﬁ-‘\a Ch X" . \IJQ.
Sc"‘a_H"* & s (f owe of

‘\‘\'\L Qc\u{voxqa.\nb st afmm&mt% Q\QQASI

(\3 For w2, vy Q(Hin% Pho'oqo.m

&{h“’"hq] L /\ . X

7 LT

Ll—-”S



O\A'\M{'\‘s /N SOQ\)tiDV\.
(Cll) The mebq&—s‘z(t& Mar;

X s X " Y
/s ‘s Sy /f‘&)
fly)

LS o '\'f'(\l(ag\ 'Ft‘lorat\'ovx-

T\'\&\"L (S Q A\)O«Q \/\Q&(g\n Q{'

worfa‘m‘sm .

This shoud remind Wou of the

:\-QMAO\Q, Q: HLV\% '\‘\r\Qoer , I\n C\QQA \VN 2

Conw refornoloie TWek YWeorewn as

FY‘OP S \A’C‘Hf\ ‘e Wndotigns a\ooVL/

—

G SSu e hereover That P (S an thmp
‘F ¢ \O("O\t"\‘o n betwetn o - mh’-%orios- T AL .

(c) % S awn quwor‘a\nis\w\-



(it') & ls P-— cartesion and \9(&\ 'S aw {30°

(CCL‘\ Q‘ NS P - Cocarfesiaw  awnd f(&\ s an \so-

[

DQ-'F T Let P K —~S be an (nner

febration (n sSet. Than P (s &
L“F Q\,Q\"%
\r\now‘;\ni Sha h S CAC&M({“% a "'.) - (&c)w\("'tlsmm

Q(H: £Fovr Lvmrub 03 (S S/\ +Weve Qxistg

%, E Xa G d P’(Uﬁ&qr\“{_siow\ withh ‘D(‘D=t3

oo TFAC:

(¢) P s o LA €ibration

((‘A fCS a Colartesion £ b rationw
and  every worphisng tn X s P -

Co Lo\r‘k‘ms LaWn »



E xeoercise: «Prove 4t (coYartesiawn

[mm—

€Q‘Q t"od‘\'ovss bcfwu»\ oo —ua{‘cusorco.s are csoﬁuo\k‘.

° P\A ove +\'\6\k . \"i%\f\‘" F.\‘%\"ﬂ\‘o =D (ansSeyvy 0\*‘\ Ve (o‘(‘ﬁs"o\\:
€hvat”

K»MPL; I_Q_{T P C — D be a fonitor

\32(‘ waew - Latn.%oru.s . T bhe c\a. Einmitiow
o (' P = Lar*gsia\,\ YA QY‘P»’\Q& S n C
s the Sanwe ag Def e c\ a\coval

\NQ\‘\/\ ('trivia& ‘F\‘\alf‘a"?\’o\: rLPQO\&c\ b«}

(t W

Q,(\QCVO\QQ.V\QL ot mb“f}mﬂ% . Owe  n than

\\

C&L‘F\' ne +\ne.« Lo\n(&i\\'bh (_) \'s a Lou"\“asiwn

1}

Ecbhratiovn - This & the wotiow

\"LQL\IO\V\‘t ‘\‘o ‘e (’\'/\) - C:(OMW\QQJ\
(DM$+Pu Lk\ QN -

\l\)L '(‘\/\&v\ Q\o\ve.;

P Cartesian € buroation
=D
N(\O) CC\V’\"Q.S'\O\V\ ‘f\‘\cm&mn.



(_)no. cann defo oo - cal‘e,ﬁoria,s
Coavrt CC,) and CQCQWT(C) of

Co\r‘\“&sio\v\ / (o Lartascan FC\QV‘O&M\AS over

C/ O\V\cj Frove,:
TL\\M ( L_uria\)

Tl’\e,r‘e, are Q,C\QQVU\QG.\AL—QS 0‘(‘ M—taﬁgoﬁo\s

ViFun (€, Cat) = Cocat(Q)

(t Funm (€] Cat) == Cart(c) 1

Rvabe

I —

- Tt ngsclo‘?e. to write dowun the
Dwniversel () lavtestaw €ibration and
thus ab Qaskt desribe what S does

sn  ob jects (fw‘&‘oa& te griversd ﬁLmt')

DV\CL O\%q{n/ ‘e fi“oG(: CHVOQVQS



A&r iv ‘w\% a C\QLQQQV\ ¢c\ut\mQa.v~co. oF
< {meC LCO»Q, V\AO&Q (D‘tO.QOY'QO.S . FoY‘ ‘\‘\/\\S
verstanm of the theoramn | as far as T

Q\\A ‘W

) e re (s Q\/\Q”h (N \"e_&mm,

(w17, §3 2]
L,Qk/s fenigh with two a‘o‘:‘zimtco\nsz

EX . LQb C bo- Gn oo ’(-O\%Lﬂorké.

Cov\siAU‘- @(C-) L= Fun (A",C) —S—b Fuw(ﬂ(é\,C3‘3C
=
\° Funl L\MJC\?-C

T hen {5’ 0(03 — C (s a Cartesian Fideok

t. @Cc:) — C s o lotartesiom fbeon ,

The €onchirs Qassifiad by 5, wn

writtenw as

. of-——-f) N
C., :C Coko.



C/ ¢ C —— Ca\‘to@

6nd  on objicks and worphisns o6 C
-an..a recaver  (CoyslUiws {mc&d‘l&w w ikl
+Weir Funtboria it

DQ‘F . AV\

"

(s a bicartesian

( = Co\v“\“e,s{qv\ + tbca\f‘\‘zs(qv\ F\‘Ero\hg .

a:X——bd'. D

Bo& S\‘rmé‘»&\rw'\‘(\n\‘\f\% (A beth éi\'tdiov\s,we.

J tTWhat tsg

otk {&“ — Gk,
(A4)°F_A Cakq,
Fuvsc’(o\/‘s %: XD—‘X4

0 ¢ X,‘—MXO



R s the and Oy the

T\";Q-' dL‘F(\n('\'io\n S PV‘L‘“\,& S-\-PQV\S O\'\A(!
L\MPch,s re,QaﬁvdL) Qmch»} other reasowndlc

detinitions of ad{oints :

- vatural Qﬂu&\l O\Q.V\CL

o, (=, 4) = mop, (56,
O'(: Fun(ks\rs ‘\‘o SPQ,

- uwnit and Gunt < \‘r(am%Qa. {dembitigy
It S C\o e rQMQPQLo\bQQ that alQ Higse

Atﬁ‘h oty oS Qe ad‘uama Q_‘\uwc«Qn.\nU’

‘« AA&UV\L\O ot w‘c&ﬁ%oruus are auto\mo\‘c;co\%
onvijto‘)x}’ coharant “.

[KU’,\AL -\,U‘Q\‘ub ) \"‘\o\r\nabof,»b Colnerant &C\%\ML\"‘(~ )}







