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T R & RETAF 58K

HH BE RAKEENR
F¥EK12 1 A6 H

1 SIS

HUTF, SRELEOMOEBERZIC® 47T Y —DbDLTSH. KTTEK
TEHLDLL, MIELIZE2 RXOSREDZLTHS.

X ¥4k KEOHARSEHRBETHL L E, X OF S Sign(X) &iF, By
TROBATE > TEREEN DRERX

H*(X R)x H*(X,R) > R

DHBEEET. Sign(X) 2 X OFEPE—REETHY, Hirzebruch OFF
SEEBIZL o TROL IRBFEHFT. X OHEEDRiemann FH& L, TX
LOHBEERSFEBOBK Vx XL T, TOMPBE Fy, LBLE,

Sign(X) = /X L(Foy)ak

LRTREND. L, L:0%s0(TX)) = 05 04%(X) X L 2EXTH Y,
Lap VX, 4k ROBHTHD. 28, L BERIRFIRRTIX

0 T 0 To T;
L: ( ~-r1 0 )@ ( -z O )6 - Hta.nhxi
WX TEBEINTWE., 8T, L(Fvy ) BRELSERTHDLE (HD
EEMIZ0 THHEIIT Vx 2BRD LX) Sign(X) 12025,

X BpERE OV AY MR RTHEASHETHD L &, H*(X,0X,R)
2 AVTRBRICAHEXKSign(X) BEHEShS. 2D L%z X LoD Riemann 5
BLENER OSBRIV BEZXONTLEE, L(Fv, ) PREERTHoTc L
LTh, (BAWIIESMIT0 THE I T Vg 2BRLLTYH), Sign(X)
20 LIEBHRW. LrL, #0X 3L X, Sign(X) 3EROERSDL
OHFEOMTIIT Bz L#FEh 5.

ZOXSRERDLOELL, signature defect RTINS, EBETIX, X
PHEHEDOLZEM L 2o TWBHEEITEV T, signature defect REZHZ SN D
DV E DDEMFITONTHERD.




FRETRRLIBROMERIT, BRABRSAOLESR, 2] TAY, £h
EEH PR —DNEPOBRRBLTHORZNREEX LI LIZLS.
UTOHRET, 4 oORHAL -BERDZZL2REHT5.

2 MBEORTE

BoHrdTHRE L HEL RS,

X 2ERELOIL Y bR Ak REOHASEEE, M 2 BREboay
RY b dk -2 REEMBBELL, [: X > M 837 7 4 ~—33H FEAdk
BE THBE7 7 A —KRTHILRETS. M OBREERRSITHITT
[IZ, N: &KL, Y= YN, fi = fIY: &B<.

KOBNEELD

M1i=12,...miTHLT, BBRS Y, > N; ORTEET DEXK ()
ZEZELT, X OB B Sign(X) % Sign(X) = ¥, ¢(fi) LRoOEIzRFTT
BTLiITEBRN?

LORWZBAZREITH T IROMNLFMETHS.

f %4k R OB HEASIRE X 25 4k-2 KEDB AL REE M ~D1B S H 72
Bgl+3 MBESDEEUL, U, Us,...,.Un OFTHY, U, Us, ..., Un
BREVRDLRWEREL, fOX,=fYU) ~0HBRE fi = flX; &
B ZZT, foi X2 Uy &5, BREAARE RS> TWB LEET 3.

M2:i=12.. . mIZILT, BRSfi: Xi-> U, OREETIEK(f)
PEHELT, X OB S Sign(X) % Sign(X) = Y, 0(f;) L MOBIZHRFT
BLIITEDH?

ZOoDBCOREHIZOWTRTSBOBTRAT 3.

ZOZTEOMNOF TR, ~RITIZEL LW L2L, HBRENPL LT
RMETHZEBLOENRTWA.

TIRE] i, THERSf: X > M [0 fo 1 X = U] 28, A
L DMK EEs 252 VI TELLNRS., 22T, [#E &L,
HERICEET2HD 7 7 A A—ROBLL ML L TEX LR Z AT
DHDEZEZXD. (77 ANXN—ROBERL, HEOMEXL2ESBLIFREOL
EORTEBRADETHD., 77 ARX—EKDT7 7 A/N—IERKTTH X
V) BEoTRIZ, T THE] i, BOPRERICI-TEIERTILNT
XBRFALTOPOTHB. i=1,2,.... miIZHLT, 20 MHEs] 2N, (d
B0 UL NU; ] o kiz THIRR] L72b 0%, (2 0ids;] EEBL.

ZDkx,

M3i=12..mIHLT, B&J [f] BRIV [s] ORKET 5 EK
O(f:, 5:) [o(fi, 5:)] ZEBLT, X [X] OBBEEESign(X) = ¥, 6(fi,s:)  [Sign(X) =
Y o(fi,s)] LROBIZRFTTE B2
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BPrhbhbEZD.

IDEIRKRATEDSLE, s Ob L THRBMIB/FLT S LBV
£+ -rictBd. F0L X, ¢(fi,5) % signature defect & FF, o(fi,s:) &
[RETEEEL LREE.

X1 EBIUT77AR—LRZHET &, M BEOBELERT DL
X, £EOf: X s MizaT 3L bolne, £EDOf: X » M izt
BROBMOEIFEETHS. L, X=X \UP, U L EF3H8I

¢(fi,8) = o(fi, s:) - Sign(Xs), X = f7(U;) PBAE

X -oTEL bR B. (Novikov DFIARE, FEKTOE MEEZHAED cobor-
dism group 3% torsion THBZ L bbh3.)

2.1 HoATLSH

(1) [6] (k = 1). MEZREENR, M B2 KTT, —&K7 7 A/ —DHIE
DREENR2UTOE X, BERLICAFIFSRYEE L. M R
2 KT TR LU LD L EITi, BT (RALIHOMME RS
RLIZIX) RBHEL 2Nz bbb oT w3,

(2) Bl (k=1) LOKRIEE3 U LOBEICRBBABEIAICL >TH
BEhi, M B32KRTT, ~K77 A —DOHESBEANHTHD &
ZITiX, BBEBRRFIET 2L VW5b0THS. EREICV D &, [HE
s] LTI, 877 A3—_FEdinvolution TH-T, B 2 KTk
meEDdHL0OEEXS.

2R, BHEIFHEMAATH IO TERNRERD Z HTHRHET TR
2 (1], [5] ZBRL T E), RESFAM2RITIE, BRiemann
LD, R 7 A R—% b OBRBHEBRRICNT 5 RATF SRS ES
ERTWE[1]. FMEBEARI>TIhIERIAORFRASK L
—HTAZLHREAEN (3] .
RESBMARRRICBOTEEINTVWERT, BEEIADEEDIZ
IB—/THSH. LL, RESMODRRICKIT 5 REFSEKL,
ARER BT LBblhroTn3. BEIADEES L BWVWTZIOD
FERPHMBZ PR O —DBRAPLERT I LT, EFOMBRE
D, FEREIATVRY, (K2 0k &3, REEEITL-TREN
TW3.)

(3) [7)(k —#%) . BERERZELECL>T, M\U LOMERDE /) Fa I—
B, TRCEHEROBHBE TH-> T EFINBZLOIBL T
BLE, ABEBRFATIZENLOATVWS., FREEILL DL,
ZOBEDORFHEEIE, Casson REELEHEL TW3,



4) Bl (2 BxTE=1). SHB—EIADHLEOPT, Riemann i ko
REBe (BET 7 A 1—%b0) HARICHTIROER L ZO—K
EBDD  —FT77 AR BEH3 OHETHY, M DRTH2 DL
EHEs LLT IBEAXTRY] WO BE2EL2DLE, HEX
BRPUET S. Thbb, B3HES, FRET7 74 3—L, BENRE
T7 AN T BROEFBRAUET S, — BT —EOBEITHL T
Clifford #8¥% AW TER{L S 5. generic T2V Riemann H% 7 7
ANR=2FBEB/ITONWT Y, Clifford FE¥OEICH L TER SN S.
AL, SHIAIRIST, ZhbOORBIFFENEDERERERTET
TEMNTEHIhTWS.

4) (k=1) [8] HBEOE, F/H—-SARLIFEOEREB/AKITS
PRoTz. BRI HOEETWI b, HIHZTAREBAMHRZREICE
WL (—BOBRICHLT) f: X > M BERT 7 A R—DRNT 7
A R_—ETHBHE AT, 1872 half canonical line bundle @ IEJIEIMTA
0LRWnWE 3R —B7 74— b otimRIIX LT, RS ER%E
EBEL, RELZ. (XVHEBERERBBEONTHDIDIELES.)

WAGLE, BEIARBEREHOaFEY—2AWAEEL LS. FH
FA403, framing ZHVWTRAZRIC IR TRE BT I HER LS. &
FIA, HHNIAOFED, RESMY, ERBHIHN2LO0THS.

BEOBEI, B, BEEE BEIARE =1 OREITBEMSRE
Rl TaskEn P INVCEBEL CRARERY, RELXEOHEDO LI
BB FED framing DHERIZX > TRITENBREEX DL TH 5.

B, ZOBREFALT, RARSROEBLZLETLSZLTHD. £
DRRZICHATEDIREGLLT, BE20HEDS. D &204)i3, shf Lk
DOBEMERE BT 7 A —L T DHEROIELRE LT, 4k -2 RuDOEH
B EOBRELODEHBEE BT 7 A\~ LT HHERICHL T, REIHS
BEEHETDHZLETHZ (4] 28) . b 50 L>DFL, generic 72 Riemann
BAE—RT7 7 A=, T 2ERICATIRAFFEE—RT 7 A X—DF
BRKELEZBORARBVEGICEETIDOTHS. ZZTIHEED
HEFHETS.

3 RBREBHMLREAETHEHOVEDOEH
3.1 #FB-Munford EZRAVEBULOELDLZ

v %, cohomological REETE VLI THD.
ﬁEE-Munford ﬁ@ﬁ%@ﬁg%?é. BT 3R foc : X 2+ U XL T,
T AR RP o BEREER VD LOEETSD. T8, 7743—ZHho
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TBERT (Xeo/Us) 12 Xoo LOBRERKTHS. £DLOERDOER Vo
LY, Vo, O8#%x Fy_ 8L, EDLE

ed(Vm) 12/ Fé:l
X

Z U ED2d ROBPEHFTRATH Y, FHORKRT HHIFERBER Vo
O|MY FIEBFEL W H (U, R) DBERERD. ZOBFREeu(fo) L E
<. eq(foo) EHERK foo : Xoo = Uso EDFHFBE-Munford HEFRIND. (B
BB THLREREINDS, ZZCTREEFRETORAEZLDZLITTS.)

B4 BEER foo : Xoo = Uso LI, HDHE 500 BHEETILDOEEDD
T, HB4-3 &@ﬁﬁ%iﬁﬁzl_l(vw,sw) iZE»T

62[..1(V°o) = d€21_1 (Voo,soo) (l = 1,2, .. )

EMmiFBER? 72120, €2 1(Veo, S00) REIERLICEAL TERBEZ L DL D
®EZTHD,

FOMOBHIEO 2 DORMWEBRBH D Z X RATD. ERITV IR
b, 77 AX—OHEOCEHRLZEEL, BxX5\MECEELEEL, £
BOk LEED fo IR L T EORVEEERICEINNE, BIfioBVE
BENICEBI»ND.

f: X MPBEzbLREE, X EiZRiemann HEZERICEET S.
i=1,2,...,miTRLTU; OER N, 1’ M ORKT 1 QRS SRE{EORE
%%O&ﬁﬁb M= M\UT, U; E8BL. fo: X 3 Ux 127 7 A8—
RTHDIN L, EHMHE

TXeo = f2TUs ® T(Xoo/Uso)
REEE. TX OEHEVx ThoT, X := f1(M) LT, LoEMI BTG
LTV OV EDBENDLONBEETS. 2OLEX ET

2k
L(V) = fL(Vig) £(Veo) = FLVE) L+ Y 0P,

=1

LELZERTES, KL, o/tanhz = 14332, az® LBV [ = fiX
DT AN E>THEHITDE,

2k
LE(V) = c(va)Zaie%—l(v )
i=1

725, ZITRAPEENCRINTZLT DL,

/[j = d( Zalﬁm 1(Vm,soo))



LB, ELKKM ETHAT S L, Stokes DEEDD

m 2k
[ @ =3 [ £ ania(Veosoe)
X i=1 Y Ni i=1
LB, LENRST,

&gujzzléﬁﬁﬂ+éﬁﬁﬂ=§:dna)
i=1 i

=1

LEBLZLERTED. ZZT
2k
omwpifaw+/cwmz)@me%)
X N; i=1

ThHd. ZDo(fi,s:) BHAHAHD choice IKEFEL W2 & BRI DI,
S 7=oD choice 2B OLMNITORE, 1 135 A—FEOLECHL T LEOER
B VIEL, Stokes DEBERNBEZEICL>TRENS.

32 MARELE, BRSAOKFEZ, BEMAMXE LMY T 5EREEORS
BHIoBWT, e =de; £725e OHFEL—BHEZHOaFE0 S —DL )L
TRTZ EIZHoTe.

T3 L REBMHZRRTEDICE=1%%2%. Riemann B M %[
ZEMEL, BET7 7 ARN—2FTREMBOEf: X - M 352560
=Lt 3. DL EM M5 Riemann @D moduli ZZE~DHFHEBEHN
BFEL, FNIXBERIC M 5 5 moduli Z2E® Delignue-Munford =2/
27 ME~OERIERCIERENS. ZOHRE, aFTe VR BB
X, (1) e & divisoriTX > TRERICE 2D 2L, (2) 2D divisor
M OBEDRERE M ORFBNRT —F0 b BENICERTSZ
&, DIORHEIENhS.

2. LaL, RESA2RETD, k> 1 TH5 & XTI, M55 moduli
ER~OEBEGB 2 NI MEe~OERIERICHEIN D LIXRL
RWOT, EO (1) (2) ikt T 5MBEBLIETTIE, ¥7ZRH
FERIIERINTHAR.

3. C® AFI IV —1zBVWTIL, k> 1 DEEDHRLT, k=1 DHREIZ
H (1) (2) TS THMEERLLIZITTREERARSHIIERES
NTWZW,

EOMAITEZDBVEDOFELLT, ROMEEMBLZLEDH S,

0 &2 bDEBRTX.
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TDLSRBERBRENTL TS, TDLE, e EERDOLSITESET
B LENTED.

1. :@&ﬁi:%ﬂ/f €251 =0 kﬁ<.

2. HOEBEOESEICHL TIX, ST o0EBELHEFITHEN, Chern-Simons
AR ER O Teyy EEBTHILNTES. HMIIET.

MsaMmrhs L (M42KEET) MaCEEEX3Z L bEBLLR
V4]

3.2 AEODBR%KELOTEREE

RIS %#EB8TSH. T4bDL, #Bise #AVT Xo ke 1(Vae) =0 &2
BER Ve 2T (X /Uso) D EITHBRLTZ. €2:1(Vao) =0 &R2B72DHD
AL R+ IRER DRy, =0ThHD. LL, LB FE_=0%
VEe20+a&HTHD. UToHERTIE, ZhiFIAT5.

F:X-aMfi: X, >U; (i =00,1,2,...,m) % Introduction DFRE &
T3.

foo D77 AR—IIIBHRBENE X, TN U, KEF-THKRIZHH D
DERETE, ZDLET(Xo/Uso) 13X Xoo EOBREBRETHS.

T(Xeo/Uso) ICRL T, ROMBDL 52 E 500 EXLD.

81 Bds, = (VV,V,VYRBEXDNETE. ZZC V,VIEX, =
VUV LR2BHBEATHY, V,V EE4X, T(Xx/Ux) 2V, V' O _EIZHIR
L7eb 0OFHBEHETHE., DL X, X OBFBRIIRFNLTS.

VAV E1%2E0DV\V E02ER2B X, LOBRLIPRERpICE->TEHE
OOFHEGEEALY EDYE, Xoo D (FHTRARW) Ve 2 Vo =
pV+(A-—p)V' REX-oTERETD. ROMENRE 2D,

WE1F_ =0

R VNV ETV =V+aTHBLE, Fy_ =adp L725%. ZZT
(dp)2 =0 THAPLRDHRLBS. EIHK
- T, FEKDOZB-Munford Feg 1 DREBTXE Voo ZAVWTET L,

621_1(vm) = / me = ()
fOO

k72 b,

L7z oTHIS 2B LB TES.,

BRESEL OVHREGELE X D0 E20FkR, LOH3BOEBE{LE
B23ZeThHD. ZheRELTHRITBI .



1 #Ese = (V,V,N,N,f,f) BEXbhFLTE. 22T, V\V'iZ
Xeo = VUV LRBB4ER NN ZHRETHS. 2k, ff 13%~,
T(Xoo /Ueo)®Y, T(Xoo /U)®N, 2V, V' O EIZHIBLIE b O EBHETH B,
TnkE, X OFSRIRFLTS.

BT A= (EV,V EOFXERY) TEICHAEEBR TSI LBT
FREFNRERRTY 503V LogRERELND. B EORD
FER2RTHD. ZORZERTLZENTEIFLZRITHET LS.

4 generic % Riemann [{
E¥ 1 BARiemann WL BUTORBEEIET L E lgeneric) THDHEMESR
Z et B,
1. 8D odd half canonical line bundle L = K'/2 {23t T, dimc HO(L) =
1Th3.

2. £ ® odd half canonical line bundle L &L T, Fho 0 TRWIE
HITIMF DBAITTRT—RTH .

3. R B2 odd half canonical line bundleLy, L, 123U T, #h b
DO TRVWIEGIIT, XBAFIEFHERO.

KOEBZIEHRTS.

BE1 X o U DET7ANRN—ICRBRBEEDR (U LOBLIRES
LT) ExohTRY, 77 A R—0OBEEER LOEREOEK T generic
ThHdEE, HERIIRAHLT 5.

Z1ITBERETIL, KOGEEZREI+ATHS.

WE 2 B9 DB Riemann X 23 generic THDEFEETD. L Db B odd
half canonical line bundle L ® 0 TRRWIEAIGIM OB LR oTWHEIROE
%D &B<.

1. g DRIHERET 25D HREN BEELT, (TE)V|E\D IZiX canonical
I BEHERAS.

2 g DHRITEETIHDHREN BSEELT, (TX)V|D I canonical
K EHBERAS.

EE, VV ZROISCBBEBTNERIZBERATE S (U ODERu T
LT, z EOT77A4°—%(2), &8 ZE, (¥), P& 5 odd half canonical line
bundle @0 CRVWEGKOFRE R oTHBERDOLEE (D), &<, Z
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DExE, [[,(D) DEREHEZV L%, [[ (D). OHESEV LBITHE
BN

LUF, #iE2 OEHERRS.

B WTFNOERLEAOCLEFIIFRAZRTHIDT, BFOALERT,

z %D DEETS. z A odd half canonical line bundle L @ 0 T2 WERI
Ol h DV EODBRTHHLEETS. h DRRTRVWD OR ' i3HR
fATHD. ' 3 odd half canonical line bundle L' @ 0 T2 \WERIENET A @
FRTHIERETS. Z0L%,

(h)®

’I 3
( lh) a = ﬂ:Res:lT

RBAERBROTEE S0 TRVVEERTHS. 0k x, (TT)3 8 = (1181
DEHR

a = *+Res,

B hl(l')®lﬁ

f:t' == aﬁ(a,)z #O
itz Lo ORTEFLTEEY, h b ORYFITEEL 2V,
' OB FOEEHDOEDE fE& N' LB L&,
®u fot € (TE)®Y

Rz OHRICEFELTEES (TD)Y oa#ke 52 TW5. EHK

ZEXMR
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