FfchJVD ducts (HaVI[?’_, Shaf Iq.l)

Lt S bhe o schomme. A Slhawe Over S , OV o
D-sthuma s oo Stheme X '!‘ogu‘\/u.v with o Wov phiom

X"S. A movphiowm b $-schemes [§3 a  hovphiom

Xﬁ\{ gl et Twig dfo.jmww Cowimutes:
X— Vv

W

| £ A s o lru'v\\jJ (%P—ecA)“S(,WS Gle Uﬁ-ow called
A - s churs.

& X ek Y ave two G-cchemas, we define Twe
Eler prwduct over S denokd X XY t ke o
Slhuwe  w/  morphitoms X*Y —=X o
P XK %Y — Y  tompahible 2 £

R

w/ maps X =S, ¥ =S

\ixg\/ — X

(i . Pramge + qreen diagram : P
(,ow\w\ukﬂ such twat i€ ¢ \{P’ j

is another S-scheme, w/ M aps Y e
F:8 =X, g2 ¢ 2>y such Pt

™ puvple + qreem oliafjvm Commutes, T Twave is

A umique wov p higym B:¢ — X"s\/ such That Tue

Purple, yelow, + Ovange d;‘qa o s Covi v ke



Cantron: Twis i not a product o Twe chiw\:ij\Uj
ﬁpoloj(ca( gpau,s(.

Note Twat I'@ M‘Flb&/y PVDd-L&C‘- exf&‘f‘s) T I+ Wmu gt
be Um i que up to isomovphism:

£ W ad W

‘Z Ov e lODT\/) \xg\__%x (CG'V\VvV\G‘L aDMVS{,[,F 0—-@

ANher products: Twis & you've never
J/ “en fnig °Hf'jwvvw|n+
N——5 § oo forel)

We  Show existence Rrst n attivg Cose

Pop: & Xz SpecA, Y=5pecB, amd S= SpecR st
A ond B ave R-a\jabmg) o %P{C(AQR\%) i% M
Piker prod.uc;(- X <. Y.

'ﬁ: We  have ™ &llowivv dfqgjroww ot V:'V\.Jg:

R —> A 2

X (theck Thig
\\d Lovin iy HS')
@)
R ————3A®RB
bhe— Il
with  §-schume shructure, T we gt ndued maps
oW jloloa( fe chions -



Twe wniversol pm}o—cv{} o
tensovy  produdt says  Tere

s o Lmigue hovmo Movpl"l'sm
A ®R B — @ 2 (Z—)

\—M\)@EC%) w\aL:‘U e DUOL\GJVW

wW\WlLA,('C.

—_—

Exevcise : Movphiong to alfipe. schienmes 7 2 SpecR ave
I M—f‘b-owa coyrzsram/\d.v.l/\u W/ mes On jloloa[

wehions R—0,(2).

—

—ﬂrw.s, e is a i que movphl'm Z -ﬁgp«q,</\®&8\
na y'"'“\j e LOWCSPWO{W\-:) dl‘ﬂ\jm/vw, 0’@ S U (,(j\mwtuk..D

I tue Yprnc| Case, oue com brove exigternca by
'prS'l' 3[\/“’\5) a'\C,@"]M coverg omd Twen &lw&,'&j CV—-& P{:
ot Thm 33 in Harkghovne — Malke sure You receel i{’“‘.\

Ex: & A-= k[x.,...J’xh]J B = ‘QEU'»'--JDM], P,
A® R = k[«‘,---dw%m‘_“)ﬂm} s /Ahxk/Amg/,a\'“k“‘
@,: | & P- s a h—ﬁ[j,c,om' N
R @ k() ¥R(¢)

So Alk )(k SMOR = /l&\IR



T\nis s o e,)cavau ot “loa/s—a c,laow\ﬂf,_l' Mov-<

qonally, ¢ X 05 om S Sdume onad 8 7%
also o S-schumme , T Twe cchume ><'=X><SS’
5 o Q' -schuve . We Soy X' 6 optaincd o
X bt? V\M\k\‘\/\j e boge Cf/wvm.je o bage aX*l—UV\SfQ\q
§'—S.  (0flew T™me base sthe ey Gle Spu/o—{‘J(Wo
dollevent Gelds)

—_—

Ex: Gt A = ﬁQC*% ) 5p_u,A it irveduclble,
x4y ®

S C’Xzﬂg”) 5 Prime. Than
. €(x.y
dpecA Xp dpac € = Spec %uaz)
s SpecA boase c(ww\ﬂ{dh fom R — (, ond

it it how vadu.cf\otzl,

Fibers o2 wmovphions

Anotner wge o e fiber product s fov otuovibl'\nj
' fhes € a morp higmn.

(4 £ Xﬁ\{ be a mOvplx\n‘gm oA SC[I\LI/\/Lg_,j ol
Pé'\{ a ‘oo\'\/\{‘. T P RS o~ \/—Scl'\e/w'.& Vi
™Mo comonrcal Mmap k(P) —Y.



Di;()"._l—lu_ sClhe e —Hheovehc 4 e oA £ over (= i %
e  scherne YP'-’-'-XX\{ Spec k(P).

(M/\ Twe scheome theovetic Lo XP (s Iovwuomovphic

o ™Mo seb -thuovebc Albe over P, F(P) (J.'\/W

e subspace topology in X) via M“prode,ch'mf\"
XXYS(J—LQK(P) — X .

Pf: Fivst noke Mot (£ VEY is an opan
neighbovhood of P, M we com veplace Y
Wwith V' oand Thuws we  conme aSvanae Y s 8
(2. \(=3p-u, A .

et JUS he o opanm allive  cover of X Twun it
sufbices o show That

s o l/law\comovpht'svm onty ifs iw\a\o)e ui(\f-i(m_
| £ WU, = Sw%) ™is g LinVaLa,V\{‘ b e
Fbktowivta Com mulative a!gc\om fo ot

&£ A—>B iy o map of vl‘w\z]g) e the Bher over
'PE‘Sp_u,A i M indued  Jpec map i3
hovmeomorphic o Spec (B R(PY) | (we proved
Harg in 525) 3



This  owshuwchidm gllows we o view o movphr o

oy o (:avvu'llj ol sthemes, e T ﬁ'bavs)
PMM/LU’"H'Z-to( b‘j PO\'V\(’S in  thue fl/vxo:je.

‘E";(L: e Xo s a l‘L‘SCb\.L.W\LJ o & Faw\{lj oA
Afpmabing 2 Xy i« & Mmoviphis  FiX—Y
5.6 v sove Yo e‘/) k(tgo\=k Dol ong X,
MThe otwr Al are defovunabiowny ot Xo-

Ex: Comsiduw twe Wiop %P%ZCK"O]/(’X?‘{-E)") — dpec /.

Mg hos Abers ouver Cloged pornts:

=
Pec (/ZCXJIOJ/(W"H?Z) ®r2 f \
= Spec E:Exl‘ﬂj
(e P /(7‘2,, ')_.)
ond 8/(/\/\4.,\/:'6 \Cllra& g ( £hoev- over (}ﬂ\
ope (34(2 +9*)

Fov Yompovh'c_s which  ave Ot . 1Cc4vmi\(e,3 (4_3.
Sw\ou'hfwu_ss) i{ va:j W\wvv\buv o Twe ‘Fami\tj hows it

e 9,0/\/\.&(/{(, Mmember Will ) et 8/'/\/\4_(/1'0 poynt 73
tn tlewy VLU\AQW\p{'_'j open  uf (O"SSW\N\—i\/\j vired. loagg)



Y

T™is  leads 1o “lf{dmc{—fm'\'h; chavactonghc p - To
g{'v\d% Spec (chx‘lﬂ“)/@a“az)) we ingleod ShA.dB

(

e PNy o ppial P

Note Twat 2 i hot Mpl'ca“. Twe fBber over (2)
i$ hontredueced. b ﬁad-) lg_e,(lij rednced 18 o
0 Yo condifion.

@(.1 Considu~ T '(\Ctlmfhj @[:,'&]l:'xl'\']]/(%'j _,X‘L) - @(:t]

T fiber oler Tl closed PO\'V)““ Cf‘,—o\,\ K

10xy) C¥)
Speo <€)[/-b L %U_kz>®@(ﬁ-} 4{;—«.))

5 Spec @Cm"ﬂ/(mj_w) S whith (s a pavabole iun

Twe %«/\Mal Lase, and QL\OLDUJOLL “l’\&h dleec (LC'X’UJ—J/CXL)

w hun a = 0. /,) \1
1 | 3 (x.q)
;N > S\au,dl[; g %—#)

Notre Twadt 7
v a,w\u/\l, /> : ll
Floew i \ | § pec €L

o (€A g ® (&)
Spe ( 4(\1_*,.) Cl) >

= Spec CGG’)&““_)/@,LJ —’><1’> , Whitlh ¢ itsel& a pavabola



obver Tue feld ). 2 it ok ke a “typreal
cloged Hber



