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#1721 @ Tangont Coneit 51T

CEY B T

§ L 87 bov, BRI Ok, BITEMCRCTERL » HEROEGEDREBLEZDBH
TR EXHARLSETIDR YR TH S 3. HOZRWBNEESLD oféa: BB NS,
¥ & O HRBEERDD ok HEE TEZONAKRLYHAT ORI OBEO BN TS
Bo ,

T, BRACBNTERS P2 XD L35 CEHTErARMETH 5, &, Whitney (5]
By nBNBERELTNEN, 4 TOL & HE~ENT 5 DRREEM TS tangent
vector L tangent come THbh, xNHBEEFERCLLZADOWhitney OfF5E (5, 6]
EOO L5 cBbi5, |

§2. "B~ b+ v,

(X, © y) #reduced analytic space &F%e. O 13X EOERIEHFORE
©, x€ Xk 5 EELED 26k 6y L Eh<s O x REAMET, Z0fik idealym,2
TBE,m, RXTEO 2L 5 EMELFOLKT O, 4 = € GEREE) Ligs.

p:4

X,x

w% KOFHEARTERt:  y , = € o&#HeT, (X) &p<.

() €- linear

. v
(i t(fg)=10(x) -t (@+t () -g2(xX),  f,g8e8y )

T, X)R mx,ﬂ,,z (ZhRBEERT FuEicikbd) ©odual space &[EH
: Tx : -

CRBIE FEELTES t € T, (X) REHRY gy, QLEHLTROTHIES
wBPLTH B |

T (O =M, T X0 s (T

< (XY oxx, x& XiwkogzaXo "Ex7 b,

NI, HDEED DL, S VBRIMBEPLII TRHEALITNWTECT S )
(Y, G y) ZHdreduced analytic space 2L, 71X — Y ZERIE SRS §

Be
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'dr! (t) ()=t (fo7), (t€ T, (X’) ’ féé}’y,r (<)

k2T, dT | :'I“x (X) = T, (o (V) BEHRSI C-linear ’E%Zao b
d7:T (X) =T (Y) 5k shs,

FHIBEED AL, d (0 o7) =d o odr METTS

XBYOWAEMTIy wideal OEETBLE, Wh, O y= Tyg [X,)
i:X—=Y zAMxinjection eFpud di T _(X) — T_(Y) $injection
L | |
Idi ={TeT (V) |T(f)=0:f, =12--k) W x'aagfzﬁ&:;c‘}
7. T_(X) 12 T (V) OEBAEME BRLS 2, |

CEE T (O CEREERAR, BAKSHE 7T (X—XRE, BUBE T:X—

Y ctftadr i T (X)—T (Y) 25ERlck S £5@ T&B,

BEE: X2 CofmDOr&, Dx € (x, V) IV 5y |, eT, M %
) i i
Wi #s2, bijective THH, Tt DxC” ofExT (D) cARS.
X C'OMMDADITNHRAADL &, Deds<LTideal OFI,3DROENEH
f1, o, £ CEDERTEEINGELTEN, T (A) ‘5 T (D) =Dx” (in
A—>D OE#Mkinjection) L£3T (A) Orssl |

. f
{ x,me Dxa:“[xc—,A,‘gvl gzi:!

=0 | = 1,2+
. (& k) }

i, DX CM NOBNHEL TH B, ZHTT (A) RATRES 2 AIND. & 2B,
T (X) OFfl/ssection O&tkr ¥ (X) &<, 'a@cam?(«:bx‘»éo (X (X

DIk TEANZ P, LoD Th L )
FEX (X)) E:X T (X) ,FHT & ()€ T, (X)

& fsx e X ETMN AR EEesBRT, BEs UCXe
TEET(U, O Ml £ (x) =€ _f_ THEISNBEL 11
r((u, 6 ) ogeks.

N

R & LG ~D C-vector spaces OFE L TOREHEE

T
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E (fg)=¢ (f) ~g+f-¢ (g), (vf,gé @X'x;.VXGX)
LN AYAE i

T (X) oiEfiifrsections OHFES X LOE (LAEDE) % {ixkﬁ)(o £X)
=TI (X, £ y) TH%.

EE pyREMC Fyg-modules OfF (i.e BHTHYE) &/t h coherent THB,
(Rossi [4])

® X%Stein ZEMkE L, YxX®Danclytic subspace &93, 20t &,
H S~
VEek (V) ieHl Te X (X) mpbh, di o E=Foi L TEB. (i YXEHK

Jcinjection) o

ZF B5 "é;(x: EX,xzx&Y

{tfiix,x! t {f)::O’ ~V

fe IY x)}

rBL. (IyRYD ideal OF, ) ZjudssER T ts—1 . — 0 (x& YT,

Y, x=08F5.) Lw32&FL0T (X, £ ) T (X, X )= 02 ni55s
%5 5. (Rossi (4] | »&® )

L x, 01 U e X e XOEHTO ER~Y P, ) ST B E S P o TR
DEBD.
Td o |

3 KRR SHEME BT Vs b, x0T 56 URMX V& BT Rl 5.
(Rossi {4]) |

%E E]. . “'.' s Ekei X,xz’ﬁé@&‘)’ 51 (X) y tcee fk (’*) fﬁTx (.X) "Cl?kzﬁ%ﬁ

B = Bbp, =R WIXX=AC DCC L LT ave (ARLARDNOWATE
Bhe ) DEAILLT, Awsdind s ideal DL, Wiy, e, tper (b, &)
THERIN,E 1 5 & B2 D) ORCERINTHBE LT L. BEHEL>E LY,

&:ﬁ—r LT&5, (Chevalley:Lie groups I,p.80 #% o )

af, 31, | s
E16 1 (A) LHhA L 77, =0&kh,le 57 e (D, I)TLARDTAL
- - 1 21 ;
J ,9f, _ . R I LY
P = 2o ) =0 &hB. Zhk<hHhrlT, AL ~ lv =0 (A=1,2---.,
1

V=1,2,---+, ) %553‘1%1:_-.{32 g....:znmo}, Vi =4, {zlmo}ag}a<g ,




(zZ3 »22 »o0s Z2,) —> (Z1 0, eree sy 03 X (0, 22 5 oeee, 2,) 4 LDT
AT MixVi E785a €2 2Vy TEZ, L UPZLTRHE L.

% xe X TOXDEEOBAORTD S big ikt & Th, COLE, XDFEHV L, &1

...... s gke £(0) KBy, UN®D, KN © OFEHERAYTIREL (Y)Y 505 & (¥ &8
T (X) 2RY, ZOMORTREL 5wy & BRAEXOLI D, (Whi tney (6] Lemma

15_1)

X&FizonT, ¥ (X) OROFER, Xmautomorphism & EHMH HKaup OB
gt (2, 3] &%, |
71X — YREHIE#ERE LT, X6 XOFBEURSH, 7 (U) BT (x) OEERDRTY
“aec, TOFE z-]U 7;;11@5‘1- (0) «@%Wﬁéﬁ]gﬁ&:tzé&% AR , iz xTregular
THEBE NS LT Be
EE () xnXo@E K & dimg T, (X) =dim X
[ dimgT_ (X) £d == x0»5Hfs € ~regular cH¥5
(i) TAIBESR 7:X— Y 23 x €X <Tregular
= de:Tx (X — T,_, ) (Y) 2% in}'ectivg
M) A% CHOERNOBIMGERS (i=1, 2) &L, t%4: DA OENGE
L%, xe A 2LdimT (Ag) =01 &L, TiRX Tregular &4 kg
T €M PO XD 5 CM'\@IEF{LVE%%G:%WE?‘Z@ » TDEFRXT
regular ThDda
B (iij X=AC DC €, (ARfEmRDAOEHTEE) » din T (A) <n& 2L
T (AC T, D) £y, Te€ T, (D) Tre 1, -t ()40 &TE3,

. i d Lo o
(Ijrideal O@B), tid Za’a TEDIPD; Z1 505 2 HEGET z =1
A i z,; n

crsrinTtat, Ac{z =03 rxp,ar T w3woxhs,

(f) d=dim T_(X), d’..—:dimTT =) (Y) &L, x, 7 (X) D:EEY Cd, ¢t

r

e L d :
MO EFTEATNERE %L, t2 C ROXOAHPLC ~OERBETCERLTEL.

d 7. ar
# d
rXx(c)-.J.&T y €€

#ELb, dr_ pinjective bd7, %
: 7T (x

{

5/ b, T ixregular Tréregular it Il i

.Tx (X) ”——d-—-;'_9 T‘t‘ (x) (Y

X

D b
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o
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D) » (0 1 i) ERE C LTAES TS 5o
e TIX > YRTFHEEEL, X € XET5, KD LS5 eH<

rankX () =dim Im dz-x, corankx (7) =dim ker d T,.

ZDEZEDPD rankx (7) ~l—c0rankx (rj =dim T_ (X) TH%, “Drank D5E
##12 Jacobian matrix @ kB3ZIDOHETH b, Remmert i3 EFFEDrank ki
RIS 5o SREOBEC LADIIKRIKD £ > CHHE NS, | KESEEP & < &
L2t Ba | |

EE  riX—> Yimzﬁu—’ﬁ;{%'f » X & XD HRTcorank ;;tE%EKu:msz%&?& ‘
dim T _(X) =n& L, x € XOffEvE C OEAOEHAORIIELE FRCE 3,
WaeF—RL, xi2 C'OEAL T2, C° oBgEx C'= ¢" "x ¢”
T, (€ " "x{o} ker dr _={o }e:y‘:zamméz)., :

COLE, FARTLETHZEMRP = PP X PY a@MEzL b, KO LTSS,
P " MOMTEASHES D, Un PP =SXP™ £xb, | Un P 12, HE

n —-m
P

?

xP" = P"™" poanctEs UnP® — Sz, M@t wEEEE&S— (U P
DB B, (T (U P) RYDEFETGESCES) o (Holmann (11

COFEOEAE LT, LY XOWELSAEL L, 'x & Xwxflor bit L (x)-—-{g(x)! |
g€ L },@;gzgmzxiﬁ CBETIIE, "x € XiZAX P_m (Ab;tfff?mr’a‘j) EEBAREYD B
Vae At {a }xP C AL (g)en 5 o 2umshs. ‘

SEB Y R X OB T, £ X— YRENEE T |Y RESERETE. (b,
FhRli/rretraction,) y € YiIKINT, dim Ty (Y) =m, dim ’}‘y (X)=né&tL,
X Loy Offr C€'=C" "% € ORAOFEHOBATE AL HRT (YIREKR) » YR
{0 IxC™ i (BFtgc) & ENTHWD L5k Ba ‘

CDE &, FHASe (XED) v DEG~O T OB, #E €27 x¢® — {0.}xc”
i J:b'C DEBL INDEHRE—EKT S, (Holmann (1319

Zhiz, A%Cn QﬁﬁﬁDﬁ@ﬁE%ﬁ'é@%%&:b, r :D-— A2 b\ﬁIEEIJretract’ion 2%
TS ARSR AL 4T, rOfibre ZADNE THRALSRNE W3 Rossi OfF

. %é’%/‘/'e‘!‘éa
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§ 3. Whitney ® * X7 +n,

D% C 4%, AxDRORITHESE LP2 ADKRE T 5,
Whitney 1 ve € BMPEBUBAD "#~J b, THHLWIZLE, W PPODE
EERLD, ADERADEYAL 1<,

Ci@a, p={v| UipoCrors, IV e £x(U), Yae Ael ¥ ()€ T  (A)
<, ¥ (P)=v} |
C:tsp) ={v|a;—peisVa,¢ & gl Iv,e T (M), v, =V }

1
Cs (a,m ={v|¥q,e A, a,eC, a, (q;-P)—>V}
Cad,p ={v| %a,¢ A, ﬂvieTqi (A) , a;—p, Vv, — v}

Cs (A,p):—_iv] q,;, q’iéA,Hai&C, ai(qi—- qi) ~——>v}
Co (A,p) =T, W (CT, (€Y =C")

—f&i2, C1 C C2C C3 CCe CC5C Co MHLT B LPL, EEHR (BHOESDSS
2 L TR . ( (5) 0 Hno i EROEHRS B, ek (6], (6) @2<
Gﬁ%ﬁ%éb@bﬂ%a Ci,C2, Ce RC" OHBHAZEMERY , flid cone THHR
MBS BT E BRI NS | '

Whi tney 12 Ca (A,p) RECHEITNI. £ T, T8 hOBFERSTHIRENS.

local ring & A, p?® associate graded ring Gu:Cum%;pzuf"}/mPau

#%%,Cs (A,p)G Co (A, =T (W) (e 2 ) ickhCaAp) %
mwop

(w\,p/’m ) omaLssraTTLE

a2
P

)*l t1200 —C ®ring homomorphi om S/

Cs (A,p)={te (7”94o
| P ETaB}
7Be ‘

fe 0y xil, fxPhioTaylor GBRALREDOELWREZEDELE, 0
TR WERIRDIEY f Dpick?d initial polynomial J:wj_:'cf; i TEizd

B L " ) V N
%, DcwidsApideal DELI,&T5. Ca (A, p) R, IA,PKE-%?'ZS fe35



£

£, OIEEAKEL —BTB, (I,  siprincipal ideal O gy fxty
51, OFAMCa (A, P) whBa, —RC, [, OECZYTRTRRETS b

Co (A, P) =T (A)RI,  EETSEEHTH DO3%, —RATHDLORHDH®

BAERTH 5, ) ,

RRTERHPENE T tha, PY N0 KRGUSAEHMOREEGC™ T Loal
BB Se (5527 SBHKTHE. ) € Or-plane % (EALES L3 CF
ABBLT P 0 (r=1) KEnsEhe 550, 366 D7l prraniry
T+ %0 BER TNV € c' i, of‘:'V&'EéEfé@%%‘i% ZEimkb, p" 1 d)gﬁazﬁf‘s?‘éo _
C" WOEAREEE TS5 cones 1%, pt 1 RO MEAE 11 1zt dT5, cone Cg
(A, D) cxtic?s P°7! omsmer CF (A, p) i <.

c™py={ (a.v) e xP 1| ap 2z v zugElEEE, 7:C" (p) —
€ wWBEBL, aFphbT L () RIAT, 7 1(p) =pxP" ! 1xy, rrE

BjTcproper AEEEA b, pxP ! pB<rbiholomorphic TH3, (C*"(p)

1

12 C*x p"” DFNTHIEESTH D mitproper modification O—FE7T, Ziuz

Hopf ®o —process & LiFITWB4DTES) o

S, A= {c wn axe™ ™ H I-({pIxe"™hH, @aspxp T ixe
pb0, cHRDxP " TlnTmm, r 6, 7| A AT > A wpoEE B
biholomorphic TH%, pOEEMNPXCs (A, p) DT EARII, D

dim C; (A,p) = dimPA—‘-l s LizioT dim Cy (A, p) = dimpA _‘f);;‘]—:\‘éﬂba..

ZOHEDFRE LT, AXDp THHNKL BC; (A, p) BEEERDEPD, 0 ThL Y vE
Ca (A, P L , PREEE TS ARD arc I': @ (1) , 0<1<1,0 (0)=p

@(3)~p ) e
P =V L TEDIENbIPD,

& bh, lim
/I~>O
§ 4. Whitney @ stratification .

RISk WCWhi tney OHEDBALHET S ACDCC” %FIHS5ELEL , 22 TR,
ARSEr RILE FUE T %o D MO RL LS AWMU BRI 4% mani fold 25z
it B, - | |

Apstratification (}%&:bﬁ%:&:) » Bl , AZmani folds OAHESIED
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bl {(Zmanifold % stréfum &;,\5) ) %03%&%"5'6%,&3@@; kﬁ&'&-%ﬁ«\:;ﬁm
Wi, Zariski 1} equisingularity LnwSEEELEAL, fidstratification
2HATNBAS (Amer ,J Math_ 1965) , Whitney REKROD 5T 5,

m={Mi}i EI% manifolds &AL T3,

) A= i?IMi

M;AM;=¢, gxéAL;&f%U;b:&:ﬂ UNA 546 x5 iRAR o

, disjoint sum T locally finite(EBt,, is=jibd

(ii) Iv—"li RO M, — M 1D NOBITEES. ( 1&1,%@3@@Dw@@4)®,)

i i%j .M, i A M, dim M, >d1mM

M 17!:1 s Mi M. , dimMi=m d)&:%,‘VP € M. LEEcm—~plane T
#5i%. M, OEMAL, xa,~>p, Ty (M) =T tin 67 b crhsn
Bi, T, (M) CT A3

W i HDM, dim M=m EL,ERCPE M b vE Cri b, EEe

"m=plane 7 %X A, ZOLE, M, OA P, & M, O@EEA a, LEBRE A,

q

229, Pp,> P, a,>0, a, (p,=a,)=>v, T (M) =T s,

VET &b,

Whi tney i, (1) (i) B37%F THEALT) 25T £5e T, (1), (i) () % 54T
M (zhrAdstratification & L) RAEAL TV > MEEET LS x50 %
FRL , BRACK L)~V & M (regular stratification &\n>) OFER
AT, That (6) OFERTH S,

regular stratification OFLERHNT, BEROABEOREP, C; (A, p) D
C EAETENENB. A2, P €A, Yes0 @Hl, 0>0%E b, d (p,po) <d
2HETAOEEA Yol v € T (A) #35h d¥ (p=po » V) <eli3. (d,
d* ne*, P! omm . B%.»p%»«%bm SENIWNBABEL THL Cq (B, p)

C4(A,p)<‘:73:%3° etc, .; » ‘
ET,%&p € ADLC, (A, p) D4/ fibre space %%,{;5,

C; (A) = {(p,V)J2 AxC" ]ve C, (A.p)} -(i=12..«. 6)

<‘:fh< Ce (A) =T (A) xDxC" Tﬁ%‘?ﬂ’vc_f:é..m:wfurw—m, CsADECs W

—3 8



LIS BLEINREIND, ST, ADEBRALEAYSETHLE, Ca (A) BT (A—S) %25

?jf j f{fz*ﬁ fdg{}? éa
Cs (A) RDXC" T TILe €4 T
‘Am{g2y2_t2x2+x3——y4 =0}-

75:‘%7?.5&:;03(1&‘5 (O; 0;0’0) )={X=0}, TZ](:O @&%
Ca(As0, 0, 0, t) )={y=%x} T, s (A) RBAEATHRN,

§ 5. semi_-—anal'ytic fibration

ACDC C" RYELELCT M KADstratification (B, BIE(I) i) i) %3523
L3%. PoE M e o2 &, Po OFiEVe RO LDz HE &, Py TM & cons—~
istegrt 7t semi—analytic fibration BE 3L 15,

Ni Py TOM@orthogonal plane 2L, My = M~Up ;f\i'u = NnU; &8,
bijection ¢ :MoxNg— Uo #FEL, %€ No izffL, F (a) {6 (p, ) |
PEM Frsies, | |

(1) PEMo #EETHE , 612 q iz o THEE, |

(i) a&No %EETHE, ¢ 1P @D>CIFE T, Mo PBF (a) ~OEFTHFEEICTS.

(i) HEMEeMEEZgeNo il , F (a) M = ¢ »IRF (q')(_ M DEBLLHT

b5,
BRILTD o
| semi—analytic fibration A% fuf, mz:zsuﬁﬁca (iv) gzn’;’**u;tbipz;q M
& DR i’/rﬁ/fi”?ﬁ%o.

Whitney |3AAin— 1 KIEoE &, stratification % MALT, din—2K
irj’c‘&}z;VM&W@%E‘—?}G:semi—analytic fibration NHEETEL5CTERTLY
RLTnbe ZHUL, Zariski @ equisingularity (wk3stratification @

Pl o > TR b BEEREE .

T differential form ZoNTAL LMok, Rossi (4] #®, Grauert

~Kerner, Math, Ann_ ,153 (1964) 236-260 7 &z itukiid B,

~39~



FRI~<Z Faig, ¥ (X)) (X,Y aXY—YXm;@LiealgdndeJ“ﬁ,
zie, XpLie transformatien group O EERD D (%%ﬁ@@&%&[ﬁmﬁ
%), cikKaup (2, 3) A#NT0B, 45 (3] TRreduced ThR—RORHITEMH

T DTC Do

X N
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SE
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