—B\OWihq up a po\'vﬂ' n /Az
J 1

“RZS{Dlvf\Aj M Sihgm\aw’h'qu tr‘e a myve C Weo g f'ilndﬂ/:? o

sSmooTh ]ovuacu‘f\/{ cuvye X  awd a birahivwal mor phism
F: X —C.

[ve pavticular Mo pointy on X tvrespsnd to DVRs of
k().

Rouj\/\ idea o Twe %Mﬁ‘ﬂa:
Lkt CCIP° be a wwve, Pe(
o ‘siwﬁulav poiw+- P\Mﬂ

P Pom ﬂaz o d uplou,e vt
w/ o P w/ eath point

COVW,S(D(SV\J,'MJ o a ‘l’ﬁ/mg/u,\-{-— ®(
divecion o+ P T mew wurve
will have be ter %ihjulayl'f-[(’_j

(ie pts will hare |ower Wu(ﬁpll’él'{‘iésx.

Fivs%—, we' ll thow  how to blow up a Poivd- in /4\2, quoionu'Vj
i+ with an A For tis, we need e \Cvﬂuwiv:j dadovition:

Dt ¥ f:X =Y 16 o morphism of vavietes Twe qraph
ot F g
GOEY = {lugeX «y| 42400 5




Twig is in fadk a Uowed qubvariety ot~ X =Y ol
e pmdc(,hlm C\Cf)"x s o fSOMorphn'm.

No_-l—e: Twe Zavrgkd 'tholeLA oW X"Y is inherited bt&
™e (P L« P P*AM) x (PLI*---*IPXS"AI‘,) it Tngide Thig
i ‘_/_l_g+ e pVodM(,‘l' Wolo%l

Sice we cam always move a singular ppint o Tue ovigin,
We b'v\ltg heed to |¢how l/low to blow up Az at twe avijfn:

Divechisng for lolowl'v\q up A at (0103:

O b+ P- (o, o)) uz{(z,ﬂje/Az ,x+o}_
Define Twe lmorp'm'%lm 3C U—A"=k
“ﬂa nt(x.'g) = ‘3/7( .

@D Lr S UxA SA T A=A ke e
ijL‘ Al G=E(",‘g,23€44\3(3=231x¢0\5

@ et 13- E(“:"J:?)e#\s ‘3='X'?:}) ive. e closuve o G in AS.

AT -y g fVVcdu,(,(bLL,SO B i e (0%%&.\ VaVl'c('\J_

@ lt T:B—A" Le proae,d'ﬂm Tr("‘,q,%)‘-(":'a\.
T T (B): UOEPY.



® et L-T (P =100, ) zeky T (UG s T
resthvicts o an iS(OMovplaism,. cr(—T]’"(UB mmto U,

NUBES [?,Ei“'j e blownp of /AL, o we Will look at Twe

projective case, whure T equatitng are  wmore camplicated,
bwd b will locally ook ik tuis

Ex: Wt C=V(y-2G+0).

T7(C) will be Twe umisn of /

o line, L Caal(d Mexce_ph’mal D

d_i\ﬂ‘&.vx ond tun & wvue C

et s bivabional to C (called

e shick transfom of C) o

%4— C/ owe take tme cloguve o Twe preimage  of C‘EP},

e, T'(C-1RY)
/

C

Sinee T (C-1PR) € G, it Ts
'liyOWwV\aln)'b {'b C{-

\ To #iguv(. owt What ¢7 i omd Which

poivd's ie over PJ we Prodod‘ owto Twe

(side view)

%z -plane.

(et Lr"ﬂ\zﬁ]?) be Twe l’igolmorpl'lf?m (‘f('x,%) =<’X.'XY'J %3.



(Pm(jcchlm ma“‘u X% - plane jivq; M imku,} _l\/u/v\ e ap
Y-y A" — A" v Y(x2):(x, x2)

omd is  bivahinel (,

T e preintage ot (C s &P-I(CB :\/((7%)2_ "z(”')j
xt2 = x"(x ) = xl(z-z—’x—l\_ CG

| Y g
<,
So C 1% bivationgl t e paralola V(z*-=x- (), ndl
e points lying over P oave E(X,t)\(x,xz)%v,ﬂ?’)

1-2. (0)‘3 and (OJ_I>

. (0,~1)
Exc. divigpy —

W%i Lt CSA he am irvveducible cuvve wnot eq ual
v Tw L;—ouc(g. Let C°=Cﬂuj M opm wlovaw‘e,(-‘,} ot C.

Lt €= P70, amd € e Twe closure of (] in A
Let £:C'—C betw veehrichon of ¥ to 0 T £ g

oo biratisnal W\ovphz'gm, d'lAH- as above.

(ot C’V(j)) Y iV‘VLdu.b('{o(-e, o J :jV+jV*l+'"+\j“’J jl'
oL Ajvm oA pL(_j C) V:’WIP<C>.

Claim: ('= V(9), Whue 9= g (L) s x 9, (1,2) ¢ o+ %" (1,7)



’_Pf: 3 (‘x, 7(2—) = 'xk 3;«(‘)2’)* 7(kﬂjm(l,%>+.-- ‘—’ij ,.
Sinc j,(l,%)-#(), X doegh't  divide j'_

| £ 3/=a|r) e j:'xr&(‘x,‘y,‘) Io(’x,'?/-x) would he  reduci ble.
Thuws, 3, is  iviredudi ble ool \/(jI)QCO/J V(jl):dD

Now, bsing Te same setup oy above, we want o ¢how
That e preimage ¢ (P wnsishy of a umiqua  Point
P each ‘fww%mm‘- divectn ot C at+ P

Y we ave wwkfnj ol ly in U, which doesin't— contnin
Mo y-axs, we tam ssume V(%) 1§ not Tamngud to C at P
<P0S${ %[\J odter a GMW ot CUOlfo(l‘v\qu)‘ We won't need to

Walke twis  assumphion Te proéuﬁve Covge.

—n/\e/m, otter VVlMle""ﬁ}l'Vlj 9 ,ola a CWg‘f‘mh+, we  Cow white,
§r= 1T (g - win)”

whuve l/}—Dl;’X ave ‘h/\e, Wwﬂ 'h) C K‘l’ P

(/I_QI.L.V\: OL-I (P> = {AP‘J"'JPSBJ Wl""(""{. P" = (og qt} DVV\.J

me, () < I,,i(C/J (i) =

ox (. ViSOV

=\



Twus, 1+ P g am ovdina iy hn\/tl‘h'\olz pt om C C(-e- eatlh W =])
Twenm each Poig a simple point on () and oro{; (x) =1.

B $7(P) ¢ NE (0, O] 3.0, 0-0F

S\.hu,_‘ x divides

bt o @Ty(g) AT
L, (50,7)
p.(.(% “3 x) = L, ((%oﬂ x)=v 0
°T\“~"-Fn.c+m:g
PaSS'fhmth

Qi \Nl’\ﬁ"’ 'fmpp-&hs +0 a g[‘v\ju(ay Ioofm'f W/ 6\/\\11. e "ﬂ/wg,(h‘f' lfl/Le,J
e afomput line w/ high lih‘plmHy?

Ei: l') let C=\/<b}z—'x3’)
MS[V\j e Same Si‘mhﬂj P
as above_ we lolow Up

T OYlﬂlV\ MSIV\ﬁ (A%¥8 Ingp
VN = A defivad

(%, ) — (=, x2)
e
The preimege of C is Twen cut out by ‘
by ot (2 )

C/
Whun nsolvmj Urve SiV\julaw'f‘Msj e usuallj \

wont e shick hangforwm fo  intergect




e exceptiona  divicor tvansversally, <o we  blow up

again. However, our tomaent lincis how %=0, @ we

do an ot vhange ol oords Bt o get

22(9(1—?), The blowup gives

n

C
(xw)*(x* - xw)= *° WQC’K“V@
/ -
ex’.w shrict Strict 26
dl'V. trans. ‘[-vamfﬁ)\fw\
Se  C g bivatong| T a (f)l,
which  we achaon knew
23 N l'(‘ C:V<quz 2_23_'_4\ C
. ow | X' -5% y +y ] 4
let's  Lesolve Twe Qihjulaw'f-tj at Twe
ovigin. C'ﬂnig Binel ok sinqulanty s called
a hcwod&)
T‘M- Preima.j¢ leoler h/LL HDWup LJ{C,OWLL}
2x - 332 + 22 2?-2%% + x' 2" -
= xZ(QxZ-SHJr%Z—ZH%*XZz") €
L +6vw3,o\,\+ ll'lzu.s'
(‘X—})(Z ?(—2-—) K@
0><,
qu Ce
A thange ot coorvdinates jl've/5 o;;’:x e
%1(2%2—37%472-2?2 +'xqzz) ,fz’ce ;\D-L'
5 4 Ly
. . . / /]/ocb 9,
Blowwg Up again cjmlo(s qxoo"z)b/e,:g&/é



'XLWZ<27‘ZWZ*3’XZW Foal-2x'w+ ’X"W?‘>

= x'w? (2w -3w+ | “ 2wt atw?)

Blowing up P ot o point

Ruuﬂlq idea: et P‘C"‘-Oiﬂ) U- le\P‘
Define F: U——>[P' b‘& JC(__x‘:xz:'x_s—B:['xl :')(A.

bt GEUxP S P XP’ ke Tne graph
A F

ﬁ'?w J‘f

LU(_ '1. Jl:‘z la-e, h’*—k l’\aW\.oj CDOIFJS ﬁ)y 'P: 7(!,,7(2. )'X'S -t\/u b\omaj_
words for P° Then defing:

B: \/('3.')(7_ “]L"l)gﬁ)lepl

e GEB. In -(-'n.d-' B\Cq =€((:0-'01|]J(:'x,:wb]\j\ ['X.:XL']elP'}';E
a J

ln pavhiular, B=G. ekc'q//%
).

Lt T B —P° ke e pwjechn omto Twe firgt fador.



Thig i¢ called Twe b‘DWLAP oA {PZ at [D:O:l‘_\) anvd (& isom-
When  reshrcted o B\E — UL

(./OLaautj) Tvis i% e sovme l/vwlp as in The &/MEM CAse.

Suppose  we  want to s*—uo(la an  oing V\e,fjlaloorlnood ol a point
(Q:=(2]e E:

et ({’3: AE— u3§P2 he te marphion (A y— (xigen).

Lt VA" =5 A% be ag above: (x,2)H—(x,72).
CXJ%)|—ﬁC7('.'XQ_:l)xC';%’)
T

Defive A= P P by AZ— B
P 2)=[x:xz:)x(1:2] B | ¢ X lT
1

/AZL,_—a ‘pz (x:x2)

Twern L\"(AL\ 1§ oo lne,ijlnloov'\«ood o 3
(7‘/7‘%)/\_(?/

Q, w we o gust  work
with YA — AY instead o2 T




