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REEAE kb EDAF— 24 X D versal deformation iZDWTC, ZNWFET E20E I 0 WD Z 2 EIZ—
RNz D> T WD Z &iFIF L A Y7\, Schlessinger @ criterion 2 & - T versal deformation D{FFED
Mo TWAGEEL LT,

(1) Xo is affine with isolated singularities.

(2) Xy is projective.
DZDONH 5. (1) De EiF e 21 [6] TEKMZ versal deformation DFHEIMTHNT WS, AFX T,
HEDTDNTVARW (2) DFHIZDWT, &I, FRRRGFE A ¥ — LD versal deformation % F15H 9 2
Y EFZ T FOFER, TWRLAT O IERRAEHE BIARIZ DWW T, versal deformation @1 TH A DOBA—F
A7 miniversal deformation XD FGIETEHETE D Z &Aootz Thhbb,

Main theorem

Xo = V(f) = P? = Projk[zo, x1,x2] & diR (d < 4) OIFRFCFHEIRE T2, 2;f,, (0<14,j <2) D
158 % klzg, x1, 2] DA TTIVE J T 5. p= dimg(klzo, 1,22/ )awmn £BL. g1,..., 9, & d K
REENT, klzg, z1, 22|/ J ~NDBED (klxg, 21, 2)/T)d miwy Pk EDRZ MVZERE UTORE L 2> T W
5H5DLT 5.

Xo @ deformation (V, R) ZIRTED 5.

I
R:=kltr,....t,]] . Fo=f+ tig;

i=1

V= V(F) = P4, Vi i= V Xgpecr Spec(R/m’™)

Z D& &, deformation (V, R) 1% Xy ® miniversal deformation T®H 5.

versal deformation 2SEARMIZH 95 Z L I2 & > T, X D2 TD deformation D BRI R TE 015,
E 2 REEE, Xo 2 E EOA¥— A, A %5 Noether B k RETREHARKL kL THEHD, A, =
A/mitt e 35,

Definition Deformation of a scheme ([7] Definition 6.1)

deformation (X, A) LIFAF— L0k X = {X,,} &5 Noether FiT k fREXTREIRAEDN kK THEE A
T, % n>0124 U A, E flat and of finite type e A ¥ — 24 X, & closed embedding X,,_1 — X,, T
B X1 ~ X, XSpeca, SpecA,_1 ZHLS D615, X 1Z Xo D A LD abstract deformation, 7z 1%
deformation TH 5 &\ 5.

X, X' BedHiT A LD Xy = X O deformation D& &, ¢: X ~ X/ BEBEIE, £ n > 0L
bn: Xn = X! TH>T dnlx. , = bnot, 51T do: Xo = Xo HIEEEHTHEED LTS,

C %Rt Artin B2, C % 530 Noether i k RECCHEIARAL k THEEDDME, F % C 75 (Sets) ~D



covariant functor £ 9%. ReC T3 ¥, §m F'(R/m") Dt & covariant functor Dt Homy (R, —) — F
DN — K —DIEA D 5.

Definition Smooth morphism ([2] p.108 Definition)

G 5 F % functor DH & 5. (E350 A € C 12 L, G(A) = F(A) 1Z25T, % 51050 A, BeC &
28 B — AIZHU G(B) = G(A) xpay F(B) 28 TH 5 L E, functor DH G — F & smooth TH %
AN

A € C T UEA Def(Xo)(A)={isom. classes of deformations of Xy/A} %G5 functor % F &
$52, XD R e C LD deformation X 34 Homy, (R, —) — Def(Xg) 254 %. ZD4AS smooth D & ¥
X % versal deformation &\5.

&<z, D = k[t]/t? £ §5 & &, Homg (R, D) — Def(Xo)(D) 22447 51X, X % miniversal defor-

mation &\ 5.

— A 75 AR FE P M R AR 1 28 AR D bitangent ZFD Z L BHIS T WS, Hf%I1Z, Fermat quartic O
H 5 1 ERD deformation 12 & - T, Fermat quartic ® bitangent DA E D & 512 E{LT 5 0% TN 7-.
iy % tangent @ intersection multiplicity #% 4 T& % inflection point D#%, i3 % tangent @ intersection
multiplicity %% 3 T % inflection point D%, [ % bitangent DAL T2 &, 2N 5 DEARIETORD L S
2o TWB I e Rbhrorz.

iq | i3 | 1
zt + oyt + 22 12| 0 | 16
oyt 2t ta?y? | 4 | 16 | 24
eyt Ftadyz | 0 | 24| 28
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