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& Mostly +opobogry, but wseful
l) ) (Warm-up lemma) X ""-‘(-’0(92.‘(_41 spate., chack Hhat Y dep- Subspace Y EX:

y frrepbva'wt = Y connecled el irved.
Y iredveble = 7 intdvible : oe:{fTan:

Y ireduckle component= Y closed amd connuched < ASors’ wﬁ?tc
) Suppose X has foilely many icceduc: e corponents X . -

5“’3 ”)(k com be readhed fom XZ" I Xzf\ X,;l=/:¢/ )(;Iﬂ)(;z:/=¢)...) XL-A(\X‘€¢¢ some X:_

PNVe H\.G}_ X s COnn'eC"eﬂ( & any I‘/'reo‘- &Mnen'}' lan Le MLAZO( #an 4"3 OMU.
;-"") A “Pﬂ@af(ﬁe §poc2 ‘s NO%C{"M i it S‘-d\‘rﬁ'o.s e oua_,u/y\dz\na, J\Mq condihon Lr

doseX sets : G 2, 2C32 ... = CN=Cyy= - Soma N.

Prove 1 o Noeh.. top. space has Fnitely many icceducile corpenents, eadh containing. an
V) R Noeh. ri open demse se+t -#55
v) oeth. ring =) Spec R Noeth. dop. space . 4—(50 {or a, Noetherion scheme

Check converse £ails For k[)f.,xl'x.,,..] /(xu'tz?} 3, . evesy abfine opem is Noedl.dop spaca

v) X Noeth dop.space & every dop- subspace o}X is Juasi-compact é‘sst’i\{:”rmaxl\lm&
Vi) X Noeh. scheme = X Noeth. Jop. space q‘uﬁf_f;%”;‘::é

2) i) Check A, = Spec kLxy]) is a vaiely (k aly, closed feld) not jusk X.

(Reall'- vaniely = schome wiwds i inkfn‘&/ seporaked , Raite fype over Spec k..

Hiat : fou may assume as Known Huak being . n—a,eaef‘ is afne-locad: notes s«.z.z)
) Show Hab Hw optrn subscheme AL N[0} &5 a varieh, whichis not affine
W) A variehy whida is %AL ( Soec (1ing)) (s am affine varieby ,ie.& integral closed .mbsd.zme_cf /A"k
t‘\/) (X, (9)() Vw?d-‘g = X Noelwiam schevme (Some n)

V) Glue o copies of ﬂ\‘k =Spec R[x) l&o'\a Y bas'c opom set /A\k\O =Dx: Spec h[‘)('x"n
\9\3_ A tsomorphism Spec R{ss™] = Spec R[At™] givers by s+—s .
Show Wk Uy grd Scheme s hot Seporated. <—(compart rotes Sec.5.3)
‘ R(Hint : 2equalizer®) ‘ {M irceduecility v
Vi) oPTioN AL EXERCISE ()(, GX) vqneha ST EX imreducble Subspaca 'i:t&"bfébifa“ffﬂ'f Vaciehes
ln noles Sec.S.S Yo Fnd the Aek,\ikonofj what i+ means for 2 o be Locally dosed < scheme X
amd Aow We nsivck o canoniead induced redvcsd scheme spucuct 9, .
e Prove |22 .Za(allb closed = (2,92) va,n‘ef'g F(M 2{M}1(Vi), 1(v) ma«,kelp)
o (harder) 1f Yyou define 62. s Suagesk.o\ in Sec.S-S o 2C X iteductle S‘m\o;‘pmc&,
Prove Yhot (2,02) vacety = 2< X Locally closed
Sugeshon first redwet 4o affine Case 2=Spec S, X = Spec R by picking Spec REX of Fype opemndused
Now waamt oan oper in 2 g4, gemenkng  slobol sechons (ovtr k) Cone From Seckons on opencX.

At Hhe emd, you may need to check Spec S N Srec Ry = Srec S $,= o g¥
g, you P S M dpec K= Spec e =S® R;: Via 4¥. RS
wheet A=Specs =, Spec R=8 TXEX I Flutoe K(f)} <_< R )




) f:X—5 R rmorpl. of sdhumes dlesed jmmastion openimmw\'ov\
) F is called an  imwecrsion (o Cocally closed immesion) if f: X 3B

Show Hak am immersion is a dosed immesion & £ (XS B closed sek
_ (Hint. Foc & aaevc o ideal shua) of XEHU wikh 6x|5\w(x), dack qua.s'.'-—cnl.mm)
W) Show ANV RS XXBX 's closed (£ B X affne <—(no)wHonoj_no¥€s Secs.3
i) Show AX/ immession (H@na:{isvamkd%)Ax,B closed imm - & Dy, closed :d-)

) Call U,V X "nic™ i€ WV, UnV affine apems amd 8 (W)@ ) O (V) =255 0, ()
- £ S'q«fwko\ %69‘%:\& open UVEX witls £(u), H\Oca//meo,ow in B = UVnia)

. (_:1 optn cover X=UU: s.b. Ve X with fe0=£0y) 3 nea U; u)%psq,mk,\
witl, xells , €Uy and f£(u,), F(U;) < A/fme optref B
=Fr B=Sec k : (2 9pem cover X= uu‘,wz Uz, u; Nu_):)({: :eemdtd):;(aﬂ affine opems U,V are. nice)
V) Shouw Pre is Sepw‘wl-eo\ bg nwsing (iv) (‘k anyg fdd). Dedva Haak PL is & Varieky,
S

o "hegral close ubsd\eme of Py (-srmduab\z open subsch. of & e«bechvc voriety
Show ony Pm\eulw( variehy amd quasi-proiedive voviety are yarieties

LI') ¢) de’ |P k 'S Efbk. (i.e. f’mpv/k\ A ¥ais axtrase work over als. Aosed fie\d k.

I notes we showed A' is aot conplele because A'x Ao Y(xy—) > A Fails the
U.vu\lfﬁsq"») closed wndibon . Why Js Hais not & problem e P! MF consides s 2 A7

D) CSX closed sdosc, X omplebe —> € complebe {“UXRR 007"
So Fact = alse all P’“Jed‘\"e veriehies our complete. - —(use £.0, 0n Im (€) +o et scheme)
&) fo X—>Y, X um\/er.mﬂa/ Y separated = Im (F)eY dosed & Mm\fer.mllg A compare Topelayy:
&.(H.n{- geap h) wwpqcl-—instfF

) X comelute CIX. 0y con Hiak T(X 0 Mor (XA | then imwape
) = 5¢((X,0x) w slrmt- (Hiok ( x?ee Sec 2.3 hotes c.(ﬁum-:ud’

\l\
V) Deduce Haak affine er-e-l\es*are 'ne,vefaa lnk ol Hak Ha only ?&bal
seckionr of o projechiue vawd-7 X are com¥m+ mocpk\SMs X— K.

5) Nole Haal- any ‘Lo mmutnhve a(, Vin @ C&T(y C cam be Haow?M-o'j— as a /.mclor F:1-0
where Hmo- o\oJech 4 I are fhe fon{\or\s A i e m (Where you place some objedt Fic)=C:eC),
fhe morphisms 4]’: are Mo arrows o}h drefpmn (baxn-vw.}ko.ﬂ idembty morphs (- ¢, and wvnpo.s.lu)

¥ iaverse limid*:
The Limit L= @m\ Cc € C (if exisks) has morphs L I5¢; st {M V(‘_'J)GI L‘\ 'l' F(“‘)
" gteeck Vot Univeyal p/qonr-l-v, v

f’
The colbimit D= !4_0;\ Ce is defned by revrzing arows T, p, (s C: .5 D). . L<L
EXMPLE | Sets, G Co=J6c) €NCe e 2P 0y, fim o= LG/ Gt ‘H'F"lb vt
¢) What s Hhe funchor of poiaks inderpretabion o} bim Lim ? (M o ey um‘w) \Qi"f.,’ffi‘.tm

T omd @ not 9. X~
tt) E)(p|a.m baefl, w'ma, Ho product, fiber product, ghm&a;( sheaves ace Lmits | apmok X5y

He “’f"’"'\’("’f, Puuhowi.- ?evma ‘ﬂ so‘&mu‘ onre co&wu-kr (e g every Sd\evnq_—l.m of ifs afnt opens§ H"”‘;“‘j&‘:"

ti) Suppose. £,9 e adjoint fuaclors ( Hory (£¢,)—Mor, (C,8D) bijetkon, fuadkrial in ¢;0)
Show Kt Lobt adjoints Commule witl, Cohm.h right a.AJomh commub with Lim : * 9% C)=bmac:

'f‘( Gm C\) ﬂ«m fC




