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|) Recall in dassical %bm&c ywmdfb , OV o f\dn\ ke, projedve n-spae s

P" = ("*'\fo}) /k* 5o denkfy  [aq:a,20n) = [£ao stay: ot tan] Vetock
Notice P" s covered by N+ affine spaas AN ’;’{[a,:...:ac_|:1:aC+|:...:a.\)}
'Pm')edive N-§pact ovex R

i) Construct the Scheme. IPE by 9ling el copies ! /Av;= Sf’ecoiga‘i:g,?vs}c/x.

where 'Lr fo -H WPy gow use '3|: % /\32= %,_.7 \9“23%‘/(%\“2 a,mw,k_

o l-subalptbra oj SYRCXo,. A0 for S= mvf+‘;|-‘cm$'v€ set QEMUW]-to\ bg %o, %, %)
i) Show Hhak a hom og_ ricge RS sidds oo naturd may RS — Py
i) Gonshuct PG Hor ang opon subshome NS Spec R { compe lechue ndles on A, )
cv) Conshwek IP;\( — X M Proj{d\‘\lﬂ n-Space oV~ any scheme X, amd  explain

(,lea oc worphaism X—=Y indus a naled vvlorf'/ulsvh W; ——)\P"‘y i Hid. Looke

at affine
voceNes,

2 ()(,@x>s()4eme_/5‘e GX((A) = f xeUl: s,=oe @x,x‘yg.’e_f\ in K, need not be closedt
N{xe |l : sn=0e€ ke dosed in U,need ok be opem
3) ) R.,Rzrmja.\kse_ nalird projechons R, xR.—R; 4o show Spec R, U SpecR, =SpecRXR,
Shos It Spec (RixR2) =[pixRe, Rixpyt Pespeck, prespecRi.  estoriol
CC) (X,(gx) YCI‘IMQI U,V disjoint affne opems = (Y v V %Lme_ f
&) (X,0x) irtduable & alf affine opens art ireducible <
v) Ox(n) in\-zg,raJ- domain ¥/ afRne Ul = X U\WO& j
Ev) N inle,g,ml = irceducle & Rdumced To,
(use Sheet 1) Finally deduce : Spec R inkgml & R s I.D. I:i\:?:;‘i. is Uealy=¢ ;ﬁ‘;;tf:;"

‘+) Consider e scheme Y = Spec k[z,gj/({) Where £ = y*_x? —x3.
a) Show \'{Ao\“ y 5 om ink‘aral scheme . k=-(—<e.lA4c,k«rmkn‘sk¢_=F2
w) Draw a picte in R* Yhe curve £=0. e{just a skekhlike in high-school)
NowW conside” e fonclor of poinks %Y (X) for He -£o||ou-'f\3 Jest schemes X
) X = Spec k[[x,g]]/((_) e(Powusu:es n u,\;)
Wsing the " natucal doict of o€ Ry(X), show Haak o 7'(V) is reducible.

wse Fact (Newton's binomial hw) (14+ %) = 1+rx+ © ;.(;—0 <2 r(::_;z-(;‘—n o34, €T T) eoovided
Hit 22 (30)= 80 and ()L = (20) & - the frackions existe ke,
_— n
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iv) What wWould hagpem in (i) Hor X = Spec Gy/ ozfo‘commev\{- in view o pickee (),

nt oeVy
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Ha‘\\'\ll\.‘\"l\a CXO\,WY‘(_:
5 in lineor alz,d.rk He
S) AY\ @Qﬂ.mw\ﬁ_ e s (ﬂ%—o\ to(?ﬂvwo}&t\{' i e =e idempoltnt (inen Maps
l ot Sely ¥ yehion
Note . [n Ir\-kd..m.ﬂ Aomains only O\ are idw\a.-\oz\*s oy f'z:;iﬂve Ororpls?bs,mus
€ idempotmk = e demarient

X = Spec R ‘ L e
() Show X= D U D ¥ tdewypottnd e€ R "“—"*wté“;le;;q"
Exarple In 36), Spec RyxRe= Dy,0) LI Droyy = Spec R, |5 Spec R,
&) D Dy = $ & g nipotent A Example : DD = in ()

QC'\-) A< X is opem omd closed & 3! ;o\%,‘o,-hw\-e_eﬁ with U=D,
Hint W=V (T) =X =VY(3), show (TI)V=0 someN, "hene 1=4"€ T+ 3"

= (-e)+re
Cv)/.ﬂ\aw (CO“MCI{,,( (,ow\oonovd’ a:[, PE ><> =\\/(<|'d-0vv\oo-\-0v~+s ecR with e(p):Oek'(P)))

wse” Fact:|f o topspac X Con'voad', has basis 4 GWYM"— epens, | — Comedtd Covponent

(‘NM"‘O ob i“kﬂed\'ov\ anvy fWo Conyadk opens 'S ¢o H c1.xe>< is
¢ rlog) s " " (N closed open U D%

Ry dadwee: Spec R is connecktd & 0,1 axe only "Ae"“\”"k""h o R

6) A Family o\ Schames is a mor‘ol'lism X +, B o schemes.
Think o] Yois a0 Hu collechon of Schemes X:—F_l(b) = SpecK(b) X, X eﬁ;‘;"afud_:
A ﬁm“% d closed subschemes oY over Bis a cosed subscheme X < VB [0n aftines

Hhis is

l.) Le'l:' B = SPQC [Q [.t] (k= _Ae(d\ B:A‘k \\\ lpmjecl— ;;;oed;:i,for

« %_ Al N
basie  \— 0 = Do= Spec 'Q[Jc,’c"]1 =4} s of algghras
g Dekltd XT= 1\ (x2-1*) < /4\5* = Spec k4t x]

Think o Xo

Calco\ale Hie closure X o‘_ x“c A}B=Sfcck[t;*-_3 ond the £iber Xo as ‘|>'t<~g ”!&:év\({'.o
.. as b
&) Repeak (1) for X =V (xy-t) € Age=Spec kCi,txg]
What pictices over k=R and k=€ does Hus wmespond o2 e%&’se‘\i}. pors
r O
CCC) - He Fa,w\,{ba_ X= Sfec 2 E’.’(,{S/(xz_'ol_ s) —5 B= SfecZ_ e‘?r;,duao\tv
chvio i
wWhat are Hae &\Lus X(O)) Xy ,)((3)))(‘5) ? 85

Shaw Hak Hus is a ﬂd‘ family . <_(-|'ke,vxok.r wWill help)
What ka\ofm: ?F You WQ x""—\a"—'S \92, 2x%—-2vy'-6"
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