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KEBCHAETEOPRE - BLIZOWT
HER#E P A (Kazuo Akutagawa)

Sectionl . &

LAFEEE LT, SIEORECIGTHIRERAELZBRSTDH Y |
FOFAERIEEIH 72 2IEMERE S L OO NAEAEE 2R L TW 5 (cf. [F1,T] ),
37K H ORGSR 2 T A D A RTTEE L TEFOFEEIMSNTB Y,
HBEMOBEE P OB R HRTH L. 4 M M EfFITARER 4 kT3 ¥ /37 b
SRKET Do M EOREACTIEREDET 25 4 220 #{ M) DFFFE. HFICZFD
R M) DEFZEIE, —ROFTROIE - BILOIFENDORWREz5 2, 72
EZEMO MR Y — L OBEIIBWTLEETH L, FOHEKEVEAREZR L
LT, BRI Db 5B LEHE M 1T, BT orbifold X & W Dh
DEETR 7 L E TR orbifolds (Y 3 } & O, —#fb S i EEMSHE BRICFZ 5
ZED,. WL ODDFITHSLENT WS (See [12]) o Aiwad Tld. Sobolev FELF D
BRI 2 ICEAL, FREYELE LT M O thin-thick 0B L T
KECIITEEOER Q0 M) TOUUE - BIL OB OFFOBIRIBEZITZ )0

Section 2. REACRGEFEIZID2WVWT

M % &R 4 KL V87 b ERRKE T 5. M LD —<
HBghG2b, TDEE gLEE DK Y VO star operator X 13, M _ED 2-form
SO LT QXMICHRIEHAT 5, x2 =d 2 22225 Q03 1 EA
e QY ICEMDMEND, TOSHIHES T, gD ) — < VHZER, IFRDERIC
SiEE NS (¥ D endomorphism R, : {1’“ — %2’ ERZLT)

+ ) [ 1
g ° i
0 Wy (Rieg)® 0 0 1z Ss

:Cf\Wfﬁ?4»%%%$?VVWW;@@m%ﬁmMpm\ﬁ%mUV%%$
7 ¥V )V Ric, ? trace-less part 8 XU S, ITAN T —MELERT,
EF MLOFIEgld Wh=0(resp. W;=0) D &, KEHCAENE (resp. BT

1

H2) LI s Dk, (R) BCPEMER (ASDFFEEMELT %) o

alll
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& (1) 3R g DITPATY h=e¥. g ITH LT, W =W, xg =%xq L7%2
DT, Wg=e %Wy PRIT S, LoTitEg © (R) BERHIIITHALL
MaThh, £ ﬁiﬁ [gl={e¥ gl %e CM) ) ?TL’C;E%'&’\%L%@E%&&%O
() M @ Hirzebruch D553 T M) 2T OFICESFREN S,

co = o [ (et ) vy (2 = e §, 5 oy
I TREDEEHRIIZ. g ASDEIENDEL ETHB, TNIZI) ghTASDEIET
HBHEEV)FETTIE, M, PR FEHEELZDIE TM)=0D & ZIZRSE Z LT
b,

() MEDY =< VEHEBLAERD 2 T220 RiemM) L TEH SN L RONBEH 1 %
E25H (ZONBEHE I BHELAETLH ) o ,

I ! Riem(M) — R

W v i
4 \——> .;:gM\wwwg (; 24Tr l'C(M)l)

ZCTHEBRILIE, g A (A)SDEHEDL ¥ THB, LoT g ASDEHED L &,
gl I oR/MERS 2. 2561 S, = const. ETBHE, gDV v FHEIIRD
FERREIF R % A 72T (cf. [D, Ko 1]o

Ag Ricg = Ricg* Ricg + Wg' X Ricg
= Rg* Ric:g

Bl 1 (ASDEFEDHI. ZD1h)

(1) M, g : [MEAHT SN2 FIHE 4 KTEARE

(2) (CP?, gs) . (EFMEEL) HAMED 2 RTEZEFNELM (g5 13 Fubini-
Study =)

(3) M, g) % 4RTCKihler KL T 5, EDLE g ASDEIETHAH I L &,
S, E0THBH I LILFETD % (cf. [D, T 1]

(4) LCP* (L 20) RITIES, >0 & %% ASD & g A AET % (cf. [P, F1, L])o

(5) k(8" 8 )# m(S"» =, )#LCP’ (k20,n22,22m+1) LIZIZ ASDFIE
MBHEET A (cf. [LS 1, Ki])o

(6) S*xS> 2 CP2#CP? 1 ASDEIE X2 LTHE LV,

(7) Taubes DIFFEEE [T) . 5 A SN2 EMIFTRETHES MR 4 KT v /87 b
SRAEMIT LT, $2ERHn e N BHFELT, SHAEM# LCP° it
ASDEIEBA*FFETS (2T Lk, L2n L2 3EEOHARE -
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Dk % M O Taubes NEE (M) % K TEFZT 5 (cf. [LS 2]o
t(M) :=min { LEEDFRE AT HARE n, )

Bl 2 ROEAD 4 RTERKITSTRBMSFEATH 5 (cf. [12])o
(£) CP*# CP2 2 3\(5;: # %m ; 22T %m i3 Eguchi-Hanson ALE gravitational
instanton X, D3I 237 Fﬂﬁ’?:%@_o
() 4CP2 2 (S'x S* ) ALop# 4%y, | & 2T oy 014@0313%6%%0&)5
involution % 3,
(N) K3IMTE 2 T Loy # 16X, ; 22 TriE ] 6EOECEEHOH S
involution &7,
27 LEED (£) ~ (ON) OFBIZwING, — b3 N/EEN RS,
FROSMRIE ERS BREWD DO TH LA, I (0) | () B—D2ORENTHE
2T 5, Tabb, FINRRGE @M%l‘%\/\f MLEDASDEEDET 254
%Faﬁ@iﬁﬁwééumtafg A M I, EIEFEH % orbifold X & W D DFFER 2
K EEBGT orbifolds {Y 5 } & D, — b SNBSS % BIRIC 5z2250Tik
VD ?FEDID, %@%5%10) ASD ErEDIUE - BIbO— BT ZIT% D,

Section 3. TP L Sobolev FFIZ DWW T
#1012 Anderson %512 lofm%éﬂ’m@é“@'%ﬂt\ ) — VSRR D

”ﬁﬂ¢ I DOWTIRFT 5,

EFE N g iz nkn) —<vrEHEET S, Efp>%, L>0% 52 5o,
ZoL &, Efry, 0)=r,6:8p L) 28 x e Ni2BIT 5 L7 @AREL I KO
GAE% 2T RADORMIK B O NDEErFE Do

[5tF]  Be(x) L ® 2WAEER (¢, {x7)) P L TRFR

(H), Losyg 4y getes; on B=9@(x)c R™ (2K E L)

(H)l ™ Ilag(éllms) +1r* 1129 g;i”L?('Bv)éL for i,j=1,2,-——,n

WAL T B, 72721, gt} g(% F)&o( 2——?—>Oc‘:TZ>o

& (1) L c C¥ if p>Z (Sobolev's embedding)
(H) h=2g —> 1y h) =21 4(8)

PSRN FALESNT VA E X, DED I V87 NMEEEIH Y 0,
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E HA (Anderson [An 2]).  {(N;, g) ke @ nRILA Y82 b - ) =< Y BHKDF] &
T5. HEEH,, Vo WEEL TROEUERiHI-TdDET 5,

1) ryx)=r, >0 for all x e N;, ieIN
2) ng:zvol(N[,gi)g_VD for all ieIN.

FDEE WAV () cli), ORI VN7 P n RKTLERAE N, Noo ED
CnI*? 3B g B L UBMASFMER §;:N, —> N; "FIELT

§i*gi —> g in the C* topology for o’ < o
converges & weakly in the LT topology

PEAT B,

FOFEHIY, ) - Y ERROIE 82 013 TP IHIRE RO T A 5 O S A
VR D, FOIOXRODFITHRMNFEELEAT S,

EHE N ETNI M RT) - v Y SHEE T b FH k>0 25X TEE
T (S K <n@-1-volSTPR ERATEC) o EOLE, (EH K IH
+5) Mxe NIZBT5 L Sobolev *4E sK(x) = sk(x; §) R TEHET o

~ E¥r>013K0 (), (i) #7270 B
sk(x):=sup < 1t >0| (i) rgdiam (N, g) . -t

() (T duy)
SN

E (4) h=ng —= sk h=2-s K(x; g)

(1) _EFCO Sobolev FEITFELL D BATHE 212 BEIC Anderson [An 2] % Yang [Y] 12
LJoTEAINTEY, TROEEBDY A TOFERLBEIZBELNTVE, LoL
BB DFRIZ ASD FHED thick part DIERIEE %535 LT, #0PELELTID
Sobolev EEAHE L TW 5,

uzdug For we CNB.X)

duir dvg +
¢ V;Lz/m B0

- (0

Riem, (n):= {(N,g) | V, =vol (N, g)=1 & % 5% n RILI ¥ /37 b - 1) —< ¥ EHK)
L4 %, 20E &, LV FAAEERIEDH 5540 T2 LI Sobolev 48T F 4 & 24
b,
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E¥ B. p>% 3%, (N,g) & Riem,(n) 12X LT,

) js Ricy P dvy <K for By C N:a geodesic ball of radius r (>0)
PR ENT VB2 5, KO L AR LD, |

[ HAEEH €=M k), ¢, =c,(n,p,K,L,K)PFIEL T, b LEXD
AREXPWH-SNE 26

-

th Ry 1* dvy < €6,
ROFHEA ALY % o

min {r 4 (x), dist&(x,th)} >c,  min { s¥(x), dist &(X,DB,,)} for all x ¢ B, ]

@) BARET A 2 ETIIERM OG0 6 —KICABARTH S, LrL ASD
FFEDOFHE E L TOFRAMME (Se072, % (N) ) 1. Sobolev HFEZE L TRELE N,
S @) RIS B R T TEHRIZEPNL D, T HLbLERPKILT 5,

W (f. [N2]). g% 2¥ 87 FTHEMITRER 4 KTEERAEM LD,

AN T —HEHN—ES ASDEHEE T 5, FH ¢ EEAKEm IS LT, 5EHK
€0 = Eo(k,m), C=C(k,m, Vg ) DHEEL T KDBILT 5o

[ HIHERB .0 (1 g skE) BT,

2
Jo 1 RA1F vy 5 e

P STV B % HIE, ROFHERATE SN 5,
([ IRicg B av 2™ < — S ([ 1R, Fdvy )k ]
B, (x) ¢ 3 = bz-x&/zm :ReS) S 9 ‘

%(

Section 3. REHCHMFHEZDOET 2 F 4 ZEMIZOWVWT
M 2 EAHITEE R 4 RITEa v 237 VMR E T 5, 46 ASDM) %
RDEHIED D, '
() g: M ED ASDFtE
ASD(M) 1= { gl Gi) g: M EDILIBEHE
(iil) vol M, g) =1
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ZDE EASDEEBDET 27422/ MM id. (M) = ASDM)/Diff (M) &
BAKHIICEREN D, 72721, Diff,(M) 13 & 2 kD> M O 5 FAEEG SO S
BERT. BB Mo BROLV) ITHLT, K& ASDM M) BEV M po) %
ROEIZED B,

ASD(M; /Ao) ={ge ASDM) | A(M,[g]) 2 Moo AL Kp) = ASDIM //(o)/ Diff, (M)
7272l MM, (8D SR [ DILPAEEEZ KT, DL E
71’((M)=¢6JN“/’/T(M;°1<), M -k) € M -(k+ 1))

Yhbe FoTHER I M) DFEN-DITIE., BR ITAAM; -k) DBEFIFLET
BHEIEHDh B, T TR, EH Mo I LTI (g ) oy © ASDM; o) &
EZz., FOYGKR - BILzii~x5%,

E () WIAZERICE LTRSS uM, [g) <12 - vol (S* (1) DL L.
ARFEDOH T A - RV ADFEREHDET, ge ASD(M; o) Q): i %5 G B )A%, TMM)
BIUOF AT —EHEXAM) TROBRISFHE S L5,

fM |Rg I*dvg 322 (3 TOW) — L) + %max (i, 144 - vol (S°(1) )

(o) FFHECIE, 220 D) DBS"E" DET 2T A LBMEL B0 E) i3, BT
ERREIETH B, FRITROREEFEETD 5,

M EOERE 1 @ ASD IBETE g, g, KT L CL [gl=1[g) &% 5% 5I3,

HILEHE P e Conf M) BHFMEL T Prg =g, £ B0 7] _

(1) Mo >0DEED ASDM; (o) DR - BILIZDNTIE, BEICH B [N2) IS
L BEERDDH B (cf. [Ak])o LA L Einstein 5= DINCK - B4LICEI$ 5 [N 1], [An 1],
[BKN], [B] DB L WRRIZEOLNTB LT, ZORNITIIWV { D0 OEINH) 70 BE
DVALBIEE o T b,

Mog0DE &, REATIUSEHE g ¢ ASDM;Ro) 1A LT, ROEAM 2 fefk &
ERbo

(%) HEFHr, (+FH/0) ,p> 2, APFELT, dLskxg) <1, 25IF,

KA Y 3D 58@ | R;cglmg =N
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E  BEF S T Sobolev FAEAVNE A o TIT C HDEBEDRITIE LTV
DT, LFLOFEZ a priori R ERIT 2,

EFE N, Zn XTIV b - V=< UEREET B IEH § X LT,

N8 (g):= {x e N|sk(x;g) > §} - the thick part of (N, g)
Ng(@:= {x e NIsk(x;g) <§]--the thin part of (N, g)

EB <,
Bl Ss'x S LOIEFHEEDET 2T 1 ZMIZOWVTIE,
(S x ST )=m(S' x $*;0)=(0,1) x (SO@4), conj.)

ERDIEPHMOENT VD, $728' XS LOWEFHLZLLFHEDH S 1- /35
A= 8 IR 8dpe o ) PHAEL T £ DIRA BRI TECO ORI 7% B(cf. [Ko 2, SDo

(%S %) - — h‘ ey K} St ——

(3 « - -~ K ---= ()

ks 0 —m—m—m———— - —— > 12-v0l (SH0)*%




138

ZDEE, RVIRED,

EEB T {g; hey C ASDM; o) BEME (%) 2T 0OET 2, 20LE
HHER 8o = 8o, ko1, A, TOM), X(M) ) LIFREEE §= 0 (fo, k ,o(M), X))
BEV Z=F (o, i ,tM), x(W) PFEL T, EEOEH § (< §,) KM L TR
ALY 5o

(1) (in part}oo00) HREOBAES s =1y,0.—,750) C
M?_S(g')‘zﬁﬁ;ﬁ—ibf\ %(Mzs(g‘)\gj B (3. (I:)) ,g‘)&iF-structure
(cf, [Fub]) YHET A VT mat 2o0esk(ga(0))TT™ ¢

(2) (thick part &=2WT)  #[ieIN|M¥(g;) sfl=+o0 T 2L, #HF
Gycli), EOEZEEHEO I8 M2 (x5,d% ) BLUEREOIIES
L8 =1x,,—,xg ) € X5 DL TRAH Y LD

(2-a) MS%(g.)X. Gromov - Hausdorff SE#EICES LT, (X°,d% ) IQUET 5,
(2-b) XS\ S8 IF COSREOBELEDL., o X\ S L34 &
W T 5 KECIETE g8 2 ET %,
(2-¢) BEDI V7 MBHESK ¢ XN LS 1T LT, h DS FEAER
T; 0K —> MO(g;) (TR FEELT,

§i*83~ —_— gt in the C* topology on K
converges ’

DALY %o

(8) §p —> 0 (Sun<8,<8) EHBIEDHFI(§, ), CHLT, (2) 1
BIBXES BIU 45 i, XSex®, P g8 (for all keIN) & TE 5,
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