oooooooogon
9520 1996 O 67-81

67

/Staue 'w\ap-germ o‘F wmic 1 7)
TP (2=01234) 1= > 12

%I‘K Ti;@: —1517”; (Masahiko Towone bir )

28 |
generic ' BB HF F: Clo >0 (nzP) L. Thew-
Roowdwen B B £ B4 Ty bl prPllse g EX
2.2k 0¥G B et 2aBEERERERSS
| ST 0%nofe2 (3. TOFmME HRiF. TE ok 1 2

TREGRE L L2 ZY,TIINIL . By,
desingulan 3tien E*%E& 33,

hePoatas lF. TI Qaghey- " genere B = L-E"‘f,o
T o degingdadzaion €2 <> e AR 2 RFAY)
LE ¢ ERERH KBSk 202, Bt'zks oAk
B EEEIRINPHE, TH L2200 B12 Tumbdl & .
$9éﬁ@&7Fﬂ%%$ﬁ@ﬁba$i:%ﬁﬁMS#E
Tl ZUERO2TY, -« 2 e g DY ER
LZ'vZE) o oﬂes{nc&,\{aﬁgaﬁon ek &



68

—5 . nzPaBEERY T TN B 4
deswgpiorizadiond . Ronga 0 2, T BT 3426 =&
, 2MESdz (3. LBL, ZURLL SR e i
% 3 desugularizption BRIS I 2 LT .

B2 O desingulanafon ETES B = - X2 & Tumbul/ 77
<, FEEBrfO, (IRGETHW A5 W3I ST ICRmS
t & desngulaization ETES EHABE LD HRAHE .
S F:"o—> o (nzp) ok 1 0 BEBHRE L F
3.43 b, J0BEEESECURsE ZREP-) L TY
FE e: ¢o— ¢,0 v'ra3. 220 ZaF srecf
DERTE Fee o — CToBRT S . e TR
T36mES2 ZHr2. LOLzo BESOERI Aok
GMEE, 20302, S0 nTENEZ. 2he.
desinglodzatlon EERT 3 &3 KEF AN 3 -

Rongo, Gaffrey & Tumball F,  desinguleirization & Thena =
Rovclhon HEEES 5 BB Thowm B HE =%, &
%fm dedugularigatlon £ =0y BEHEAEL S 3

‘Etﬁn%mi-’% X A3t Bamgglt BVt >.



69

1 Tunbdl o BHRAUST 4
o2, 4524 dagdaigdion A B BEAHR3Z

Torbll " BERMH EF o 2B< . <hL< 8 ’Tum)mnféat
B&o SR | e
ii)«tm BIEr=HL. Si@)=Creel'e- 6 &C" &
R BBL, o BuiBeEs L. O0C" »rERGMAE
EhE .V, U ecCh =L Ve = ‘/ﬁfﬁf(z&y@
Vo) € BO" v . S o, Tl R RoMBEHE ED
Ao Oty te 2% 5% (g Mottt >Bgo, -, cllax
EE 24565 AnET -\ZW%‘lmzc‘%’ZE%% Az e =43 .

CaMESTL> ERIBE F U—C" o &xelU 2v9
rogRsas S SO SHEE

S = (5 zavuffio, L FD)

2EET3, -z ﬁ@%axﬂ@,gfz@ V. BEBaf
J»?L-.",“;w( s Uit trig2l, /%c;éwécﬁ'} o ferh . 3L
2 $o e B8 BT 3

SaREk . 5 F< chan nle S@° ST =SHTF) T
TF3F>EBTd203. chain e . B(ﬁ/)?;?slz%
o> w2 Fad de Brao o GA
(3:5)r =3 6+ 2 e K ) + - + 96D
EROCZRIRZ,



70

chain e BED L O chat A EVEHT 6733 < $,
REFELET 3 .
S8
D A BEAEMER L, fbe S 2. Mo dutot
E2ARCUW, (V,9) =% L EHBER S & iva)?) &
EoMELEQAT LLETHOHERET 2.

) aRBEUL W c ERNBRFH O M = B
Mk i SHP) 25X s h 3 EFERY T TH, — oM.
EES 3.

W 284 U M M «c ERNER T o M., T MM
Ehre ., THGF)=T9-Trf "KL3I3.

V) REAUELRC2 A LLERESaBRETREE
STIM s T M ~— ST Mes - 3 BR?3. T3 (=,

M ERE T TiHEF) 2@ LR-BLE LY (&
EAERER T HoN e 2 Tifhw=Tedf 51T
%3,

B =. TMa B9 %Hi%b‘ﬁ%zﬂs 3TEX =0 BB
T T M — THMeT-M %
T W)= ZVt - Vie)* (Teen = Vts)
28&F 3. = T, tsy={( sy 2&Y . 4o



71

’{'\,w--,SSos\ Guolkrb S ErraAER Lty ¥
[l sy (f=t=$) Ao prZoadhBlab 2 ed.) i
GRRSH T ET 04 F<REILZ LS.
§ 2 iU, eyt
B @, £ Clo—Co 2 € cormk T2 T-B Generc
@5, 3 12 & Thom~ Borduan HE & lﬂ%ﬁb‘(ﬁw‘zﬁlz DR
L, Sheicko DXL B3,
L5
n2PeF 3, File 20 E okl 20 FB quaerc &8
BEeF3. A3 ToESEEECH IR aRBE OO
G TTHIRRE 2 €0 = C6 e rm3. Toar T,
Zw—rm I_DC ZL ,I(_JC 9)652355‘3

zoogie . G=Fee LR ISt EFEEL S,
FeE>h 2. (soweARTDEHegd ARDLES .«
4% , +
563 Statacdi. 15z 0e2'@EmR %3,
$3b.tLoeY ! 32530y, wEc:Co—
Clo 22 1202k B3 HEARLZ XL %t G=cho)=0
EACT Lo tBRTI. 0> HexVI>.



72

65 Fua de Bune AT (1) ARG, o Uk

FES33 -
D xed v xe TG K3 ChHO BB+ S EMY,
$h=o0 L @
ERteF Ot VERC ‘()“‘J”ME{%(: : —RBhET
i A Al °F S

i) xeZg b xe2" '?1 > & 3 & 0 MM +45 £ &
HOa Vi=thi2
- Sw+4tod=c | e
ToHtd O et é‘fﬁ/f%‘s —L2k3.
i eePMg g x TG ek 3T o B . £
O L Bl=dr 2 | |
G U3 0V)+ 303 =0 | “—®
ERNET 02U BT o BEFI T 2K 3.
) xe PG pe x I o k3 Mol B 5 RTFE. £
NOOB a2 kX 2
9B TFLG W3 (2)+6T )+ % 0H=0
-
AT O 1 re o RAET 3 < tz%;?,
(hoswEga2. L Faxed rr.s g Mz%; &
3.)



73

§3 TS, Z™Y 0 dedngularizations ‘
Cabhe sHka dosuqloigation o BIREXZ o

IXTa BEBRL2. :f G’"OF-?CPO Cn>P) ;3 ccmnkiz
R ERBRF: I3,

F, FalTELEEEC = Z‘“””‘& LY, Tse=ok
e RT B mi@gﬁ@\%iﬁ@a@s - 2z 2TRE L0
— CokLY, Tal €Y 5 dusigubrpion £
FTEEF3. o e T sc.

Wiz, ZPULE R 3 . XF = oAy Hc,%(ak K
Zepo Zé‘lf}?—bl’%’—‘f/ (Yeoe o €ELZ .
TEMINS) §3 Lo Cd 3. o é Ems w3
Crosmomion® G3) k< 0 GB) £ LG, 320 fibe ©°
GB) »e k73 B#RDS P "fmfo/o;f@/é?&i 2o
des. N o |
TCT ENe6<. 5. TI=TFO & mk —REs
z, ‘za\{%ﬁ; B3I ND L LELFens, S Lo
L33 —l<ch B3, ,—m"&:‘t‘tﬁ%?ﬁ s TR

T3 =7 53, TkFY GG Lo Ao K
Ho Bl 1) atper & v %x«zms . |

oA BEESxECTLT, BT kot o

X3, ZHRIL ¢ —A s BEES £ 3. 20 Lo




74

k Qgil:igwl;f TO iy —BEshrEHREETI. 2 =2
oS €, 3= k&T?aFSZH%%'mﬁm@ﬁﬁ
EEH 3,
How (31, T0)
INE?
P P 5 GG
|
D
ik d
po, 2 Z"TVIS — TS SRET . T
YL ) dedugulaipdion £ TS

Tor oo telg l=. T AR ETES. ¢/t BeB BRE
Fy L, P=Ho(3, ), T=Hou(le, gV FR<o Shrg
b iz Grussmannian Gy (_(/c*) P, IS Exatk 't?rd‘o‘ogica‘

BARE 1 HMeru 3. TG 15— s G ko B
Hmowu¥>am%§%%§zmgc%““%* =
P BEES L 43 .

aksd

LoT* < %PP'PH;I%* > fh—f’fﬁjc A /'iii Ide . = i
—iM'P{-b ;‘DEOS d&‘mgﬂlaﬁéd{j{on EBP3. TSk = Sy



75

Ty EE™VS — BTSSR B BB (GG
\ %‘—n—r*f(,-l_;‘__}’z‘sn—f%(, /v(nk A '#ﬁ'l}&‘ims

Hen(3L10) How (L&) 72
L E’ Tc,k..( (EXZJ/
G (3) < ZH Pl ——~—-> Pribles g, (1*)
@
T e Tk
- h—P'H _F ,

ZoatE, Lok LFHom(l, ) o BAA BT pairtng (=
FH XL poEE T NS LAaBIBREARE L b <
—el=43,

§4 TS o deswguarization |

TS EANFLEY, B Ee2R T RL2TLS
WEa £t KELI.

Hoakiy TIGD=1). -h. LaRETL ) TIGL.
G, 2ERE TG 23/5 — U £33+ Thow Bowcluwn B
Lo 2R d ), —oFEQWo 77T ExR E{cﬁ’—“ l# BT,
Ed v EEN G, YT G h s k2R S 3,

RRETEF3I 303 aWBLLS. %,cLe(-Tlﬁ_ FYU LI
35 NMAPABL, 28 Lathn B 6h8 3. 3¢
5cyY, T35 =T9 #0. FRE LI 3G — 10




76

LW, §2a 2L algrrad oy,
Zf 3 o FREARLES Y oo, =5 Y
LAY T3 e vbb 3. LT3 EaREEY
T9=T9 2 5/ DUl GEBATE, Ba,

2 = aws ’éb& |

34, B, T — Zo/z,
cF ) RE TR 3 EAY GBS 5 2o, DY
ERE 83 - bhE 3,

ZrTUL PR AT DB AR How Gog Tt
N ER L <. o REEEE T VY L F e
52"*” “DC n—?ruig( /"H’ f/7c Che .

Hew(32/3,, Lo/l,)

\ Ue
f“ P 17[ fn-ﬁu‘;

fﬂﬁ’ﬂ/l 'Jfa; f""’“" o

]

Lo, 1 SSnPlIL ﬂfn—kﬂ,/,/{v.b&i%?tﬂv\ — [t

ih‘_ﬁb . "& A desftvtf'cl(dﬁédl('cm Y5 3.

SE PrRLLIL, destngularisation
“abran kb iRy, MBERE2ITIRL 2 FreeliL
(Ertn EELS |




7

é Au®y B, BT 2, Snrlly pogXp
L7234 — 1 BH#Baers. :ff B & £ /2"*’”?
b2 T (3o<T, £63 | o

Z ks 0rt3 ;‘ézos:ﬁ%za £3. 3ickerIFY
TLE3s% oA, 22ETL4pNABF=Lr4b83,
A% £ 33/3, <5 3le G5 €. B L

C%/5 S Blek fale3) 2 3{e(Bus)
TRET 3, zavi, §20 2TV s e a6
FFwFH, B

30(3/4) ﬂ%‘ﬂo «—3ley,
ST e %’”l;"‘
53 B o —— s, )

FEY BET A3 ERY ¢354, — 1, o 2Lt
F3 B BEE 6 port, 22 ZTHHLL BB B3 L b
3. f
35/ B850 303 Gusmamian £ G (5503) L2,
G, (33/2.) Ea ‘focdvldgc‘zca(- éﬁ?ﬁ@ﬁ/i) | ts 3. FREG
HPEBELN S G(545) Eaa? ek Hu©4) )a
DEt RT3 AW G BREES E TV ek
7\ &4 = kerd, b0 3 VNS s kv 3Bk
/"‘\g ""‘“”’fk_:;g



78

, HMC(S/&))/ Vl;)
UE2

"Z"rg{*ﬂ,m. 'S -’ih—i’ﬂ,t,l.‘_f ‘> Cu(;’/‘;&)

J/Tts

%w-{*ﬂ,l.l ‘F

ig
oty ol s STESFUY ey

Zdh@ *-Z—n-P+L L I7€ ) deslm(éudaﬁjaf‘{oh EQ3.

TakE, §32%, barRic, $5<, Iy
AR FTTUILF S d 3. Th WL §3 4 2B AR
BeRARASORIT S, v ML rdoBss
TINDFFLETG (<) 8°B2id 3.

846 TS 6 dedvgubariadion

TofhamEr s bR G. MBELRE L 223 R L
Thepebhbip (ko A EEASI .

FTRBRE. TI06D=1}, TG cL, 2o, Bnrubiy
Eog T 3G —LFERC2EI - L EX2EALT .

LR

5/3 —f—fil‘&/f)&“i' 5 0208 2,

v

5/ — 3




79

TREL, BE
3 =07"(3*32)

reh{z, |

so ¥ 2cHCLCRCT: £TY . MBaREBRL
PLaRht). LIGE={J ety . F& L L
2 ¢ 334 — L ()R e 3= e cRE T3

LErlet3 3lentserialiE 3. %DE ﬁ
So/z, — 3le(35/5) £BA | |

3/ —T s (3le 5+ 32e32) /5105,
s y |

Glegs+ 330 22) /3] 5.+ 3232

s
"3 e(3/%)
2RET3. RHRR LBt T =SRS 3,

—on v T § 2 ZTUMIS o MLy i o H‘@aﬂm@i

kv

gle(@ys,) o0 3, o 2le1,
T‘?‘I- & (=N—MN4
Z%/}’} —-\9 To — Lo/t
2RET I ERR g ZUISL i f 3 Beks
Lol oty leF Y TS BRI @Au 3 T bR 3,



80

Ko BHeBR -3 EELT0S. LEEAY LFRET G
EX., —EZ24 T Haw(‘u@—up 8T 3 .
G= (% T S /5 —3Gh) e, 3.
Gl({ —3?.3‘9 (;’/fa.)@b/h}*) E {5 :'(?3/52,) ® LA, 3* 4 Ez%.f‘ 538
Grassmamiian e L. 2 o £ “f'oab/og}m/éﬁ%'g (3 ‘(53/&)‘91%4)* |
43 . %oS BE I = A Grssarhian £ or Hon ([ 3l (4)
e LAY, Gus)t ) othieTr L, 3 2 BEESE Y
Fri. kerB=GlGalotAT cv3 SaBsrgse
ih-—PH INE ch 5(, <. | )
How ({51 @;/51)9%5*‘ Getss)*)
-
Zr %—» G, Fa 6460, 5)
T
"‘th-RH,l,l. 175
BIE
/’Ztnfrﬂ,hi.l G3Bz b > T :%’n-mu.l_jc_a’Z*n-m,z.z,lj(
| MEH I M, Th E wodifiation £ 3.

SIS Ak BRI (0o o £ ESZ .
“*’*""-;1: ((BleGee) @ (LA $0 RET h 3 Tok
PotsEE e 3. FRE A N2 A,



81

>\$‘ CZ&(@E?{&&O{ % Vé/éLg | |
2‘%%?35( 3. ‘%'0‘5 (t%:izk §a‘§""ﬁ*"{’/’gfit:‘7, A0k /(’i
How (Mg, 5/25) n o tﬁéﬁzﬁt T, 24 BRERE
ﬁh"?‘l‘(,ldll.g LB, -%h‘-&“"‘[‘iﬁf:gn.',f(’l'“'g/l%an%u' i
%3, -

H"W- (Aﬂ‘/ V\g/i,i )
173,

%h-f%{,(,l.!‘l_gc__e %”a"’f[/“‘.;ﬁ |
o> S S S e
PortieTe °Tf B %‘h'-i"fl;(,l,‘l,f_:;ﬁ_) §n%1/lllg6“§$52d1,
=hed 2T o desigaigedin £ WS

[T GFrey, " The Than Rhynenia] &8 2" 7 Roceedings of
Sywpesla in Ree Maths vol. 40 (1993) pt 4, 384-4080
BITR. Porteows, Side singuluries oS mape” Proc, Liveroe] Shaplorities

Spmpos. T, Springer Ledare Kites,, wol.82 (42)286-3.07 4
BIERomga , " Le cled des clusses dluales aux strgubittés de Boordiman.
J’odre_ 275 Copment Math, Helv. 47C1372), 16-35.
RTHA Toombull , The ThowBoardian singulaities 2! 21 244 24
T o Hhelr cleswres s Thesis, Thiv, of Liverped (F52),



