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Exercise SueeT L

4) J) For ring B, omd a,b<R mdical Meals, pove : asb &S\0@)2V(b)
) Shouw Yok Hhe Pr-e_s‘qe_ﬁJ_ of constomt read fontkions s not & sheaf on X wl\&q
X = 2 Fo;n-ts witA He discrele -{-o‘aaloa\a,-
W) Show Hrak e sheabifaakon o e pre-sheat o} Gnstant fuackons
iS e sheaf %fp(a.ol,} constomk }unckons.

(\/) A SCL\QN»\Q, X s iredvable & Wy non-evv\o')"a— opem subser s dense
(irctdveitle means : X =C,uCy for clsed C: = C:=X somec

V) R Noetherian = @V‘efla. subse} °J— Spec R 1§ qUﬁS?-meac(:-.

2—) LQ“.’ ()(ng) LQ_ QSLL\@W\Q . F_Or Se GX(M) shou: S‘x=0e@xﬂ_ Vx = S‘=O/ and frove :

X wednvad & all stalKs Oxx ove reduced. (redved meamns Oy () vk ath open UEX
i-e. nilpotent—free)

3) Let X =Spec R, prove o
ink. nilradical.

) X itduchle € R has o uniqe winimal prime p <
@ X has a U.V\l'q\le- g,evnen‘c eoinl' ? (m@anif\g V(P\=X)

) X cedued amd icedveble & R integal domain
(3-% MY ASTUME &5 Kmown vk Localisakon preseves Une “redwad” PN?UJ‘,})

4) (X,O) schemst Hirk
) 18 R facal ring Mor (Spec R, X) < L Homy o (Ox, R) Show the

i) H K fdd, Mor (Srec K, X) by | | {hield exdensions kige— K )

Xxe¥ .

(W) The Zarsk: hV\?&A‘{" space ok x s dehned as: Ot /My
KV Where m .C_0
—Ec = (YV\X_/'W\:‘ \ Ldeclorspau Aval (iS Unique w:x 'ld:('ab

over Reld Kix)= Be/my
Lot X be a scheme over a feld R meaning 2 moreh X— Spec ke .

Convince 50Mr$aeﬁ Wk His means HaF Zocaﬂ? X is Spec 4 o lz-—mg,zbmj

" hot J\AS{' Spec 4 a ring - Show fm-_KSiF {,o;,,lla

ere We mean 1 Spec of £.3.
: |1 -

xmxeﬁ —Moc (SPeC (k[ﬂ/c«z) J x) < ’ X ><| |<|(x)":x <_: :i;e,:as‘/"md%

So Commule With Gas-h—algzbras Kty = k at closed

mogs o Spec R A
So mogs ¢ shiaves| Comment on whad hagpems - X=Spec kTA), 2;2%%_> points X
of Noles

o€ R-ag.homns




S) A Y\on—-a“{ne S(J\eme—

I diffecential quomedry, o classic wxample of o non-Hausdorff space
Haak L(,A.QLZ. Looks Evchdeaw s He Liae Wit hwo or.‘z-\'ng :
. (Rxl i Rx2) / ( (x,\) ~ (%,2) except if x=0)
Nohw: O =(0)) # 0p=(0,2) are hio origing, bul the space
neaT 0. s skl lr\ovwbomorpk'(_'fo IR viae [Rx <
I+ is not Havsdorf] sinwa any o n.{/\'a'ﬂbo\lre\pad,s ai 9,,0, inlersect .
ln " algebraic geomelry Spec RIX) it Hhe Line ko (Freld) with e Fanisks dopelogy
amd  Spec(lefx], ) s the Germ of Ko Line ak Oclk’.
) Lebk R = R[x)py . Show Hak Spec R=3(0), (0} with e’
w) Let X= [e, ;Uz,k\f Pacte poiats Witk Mt basis of open sets {E:n}—, K;,(x)
D= {8}, D,= {0, £) D =) . Define tna preshenf 0 by = K
0(x)=0D)=90,) = k[x)gy , O(D1) = R(x) (=Fc k[x],), O(F)=0,

rtsleichon homs 9 (X) I, 0(D;) and  OCX:) 4, 0(D,)
Skow Rk (X,G) S & scheme amd Hod i+ s net affine

6) A mb&l:‘a.\r\ CAA"E?-OF‘a— (Aﬁn\oqyk Ca,-kﬁora, #\Aoly/ s pN,H(u[AI' exvnse is I‘Npor-,'wv\'i' in CZ.G)
C.) Show e\x==H0\MA (X/ DA AL s o Left exact fndkor
Fact Yoneda's lemma : | Nat ( &x, F) = F(X) (Nat:na‘l\iral -}mm#fmnkans)
(l‘\lﬁ A;Fﬁcﬁt”r\ pamely vie image ok z{mma in X,F, feany fmdor F)
reed £ wicile i ug 4d & Hom, (X,X) = ¥(X) — F (X)

MSTM‘[WI'& ﬁfHomA(-, X) 5 feft axadt cam')rq\rw\‘qnhe\lv\cjrcf‘, calied fsnctor of points o X.
(fallows by () since. fax = Hom,op (X,.) €= cecall “op" means you reverse direchions o artows)
and Not(h F)=F(X).

i) Show t LX(A)— £%18)— AX(C) exact VXeA = A—-B—oC is exack

Rmk Simlorly e\x(c)—’e‘x(B)_’f‘x(A) exak IXed = ADIBC exadk.

. . A

& : Jhose obleh ar funchars A Ab

¢ ) Show Hak ‘2\ );q}_—)’ é}: d—(mkfof'} Segomdoer(;hs m:ﬁhr& m{o,mqk,nr)
s o Rl GiNfl conbravanamt fundor  Called ‘comdayariomt Yoneda embedding"

ofp

_Rmkk S{Ml\ar&a. R A— A\:\ (avw\'av\k) colled Yoneda embedding
- . , . AB adelian cats
W) Let F:AoB be a Lf adigiat funthr +o G:BA e(EGMd'_m s

meaniny H"”:B(FX/ y)z Hou:*(XIG)’) are iso abthiom Govps .

nateal in XY
Prove Yhat F s right exack amd G & Left exact
Rmk (i) & (iv) olso hold if reelace Ab lp'a jusk Sets .




