Stuble Reduckon [N 13)

Lt w Birst prove  stuble Teduckion assuming that the

. enevod  Rlber
gmooth. Mo yrco\sc\J, we OO\ prove the geme s

'bu\\uw‘mJ - (over @)

Tovp . B KB .x DI G a5 Lrcidion

Thm . let R be o DVRL with tmc. Ged K. leA C—spck be o
gmooth propey cwAvR. There exishy a finite  extension K% o
audy tho Cvé\(' — SpecK' extenda Yo a shble cuave

C'sp Q?CCR' ) oohere R'=z int cbsuru!’ R in k!

ETE;}: Set A = yeR, Q*=Sru.\< eit. ‘et be ‘chun{(-mnba_

Step? . Exkend Co A o any Hak proper X — A £y fekim e
nomaiga¥ion & *

gl . Lk K X bt o Tesolubion ¢, sinyulomhes 9 X
(whidh is & Swrfuce, Smooth except pussibly over Oe A).

Sl ¢ By blowig up X Tpededly & (amoohy) poink , amange

20 thek (;\==°)m c X & a modad eaurve. Call e

(ie: newvmad crossings divisor). Tesdt Ao — X, -

Then , we have the divigor (B=0) = zmi Ci
wnee Mzl Ci are ot worst modal cwmyes and Ci ;CJ
‘\V\RTQCC\' mmf’d\& fw L*j {qy\d no -”Tfe{ (y\ kﬂbd d A f‘t)
Step® i fass to the bee hange e, P\Eﬂ/ (s24) here m s

~

Yhe LM o the ms. Call this meo DR A.
Led Xag = Numali gukion 4 (7(2 ZA)

Then 25 sk R etentod Hbee wolidids the
Cenbol Fber 4 XD is o (educed) nodal cuave.



Furthermore, the 3\;9\.\0\-6}\'30 4 x3 are  Quaw Ag 83'9ulqn'h'e/_;

% (hot vurious ).
[m'\r\'ms.l\_j)
Sreplt . Resoe e A sipiaviies 1o 3d Ky X, , where

XL( % nan S\Yau\’ﬂ . Then the centak Fper 4 ?(,_,-"E 'S

o ?ﬂs\nb\e VL

Fiomed . »
’?‘jg;S. Contad  the -\ ‘ra;vw on Xq, (Tmoe are ki onal '\'N]S)

Contrad Hhe -2 rationdk cnves (M ar Vmfonsl bridsed").
e Bk o ke dome by Ondebmow's thm  (at e veaulfig suauce

e SR\ smodh) e second Can bt dome by ek e mge

% the mu\\-'\vb Zwfaie  unden \Km\ v Mm>»0 ,where K is
Yhe Canonicel SIVISOY. (chek. K =0 U'\b on the mlonad -2 cuaven

in the C&ﬂh‘ﬂ" Hper and + Ve om all other

* all rings shwwld have
UMYV -
) \ Spec in frortd)

1_!.\_:1_\%__\1 The asserhiong in  shep 3 veed j'WF‘fc»an )U locd ca«lequn‘,
Pere & the calcudahon: an«\)\"'(a)b loule on Xo , he map ®
Kg3 o the Gonm C 0,6 / (4 —rp) — CL]

LA &= c‘? , b= A% where SCAUIQ):) and N= dm'r, For some 7.

Ry -3?3 hoo the FPom

P

= [*”'51/(5"_ 2Xp) — CRKI.

we “m"‘“ﬁe (i the ﬁva% ol q,ub)icv)ls). We can descrive the nwmalisalior)

dpqr d
§ =, (9 dh 709 3

3
b



a0 the bt 8Yep 4 the nvmaligalion (5

C[m/&)/ o U (C[xms'l/ (M )

) <

Secondly, e nevmelize each  piece (oo\oj §2) piece) . The nomdi’ -
@ Tx17) C [o18,9)

/ (S'!.T.'I-P\)q) N / ("(P—SY)

.'JC:«(‘1
9=pf
T, the doad WM\JHL fichfe,% )((5__9 r/\g ic

C [‘(Ip)sﬂ\ /(4?_ S'Y‘) S (f,[s]}

Ve'f)F\g‘\ma the asserhone  In shp 3,

Rtmqﬂ& mN d’e__,so\%va _An Q‘ﬂﬂz mj_—t“+‘c d?[x,s, tl

Plow U? (1 )'h)

Chart | Y U,t ) =Vt Unart Z .YV, x 5 t=va
(U‘j"\'—“). < AVH - nﬂv‘ &— Smuooth,
EXC diy ;. U=, £=0 Exc dv: z=0
2 AY A (rdwd) SN
4
. - .
Pichure., ﬁ e o Prop- trovst™
A : P N4—Exc-div ."-=’n>‘

An



' Re.rui\va the gmocens :

o\ /

(K [x"j't)/(xj'tﬂ).

OF k=0, t=0
®: wy=0,t=0
OV = Q’.=0)

(g

Chainf n [P,
fb=0) = ‘@ U thain U@

!

Teduced




