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1T v —EN0 LA BTr—T—MidzbDar N7 MEREZ R
MITHUT, ZOIERINYT MVGEIROEST ) —ER h(M) &, Aot
1R FRON L5, 0 THROIEHINT MVGIIERZ S 2 A0
C & 7% EM Lichnerowicz I & > T 1969 FICRE NIz (of.[6]).

/e, FEERZRIKICB L T, 1957 FFICRE G =Ic &k b ais b
T — 7 —2RRR (BN & —F —hindi D 5 2 RO REDHERRIIC
VNS B BERZRAR) 13, MR L UTIHZMIAE MR —F ADH
FUCIENAPE & 72 % & EAVRE NI ([5]). 1961 4EIC I Borel-Remmert 1
KO aAVINT NEABRZ AR (BEANGGEZ R DDA BN 5 4
REMIR) IV —F — Wil 2 L DY SICIikEN TN S ([2]). AUk
N7 MIVE RO S WA —BLh(M) DR —BiL 753 T & 2530k
9 5. FESORIROH T —F — Ml (AENTr —F —itht) DY HE LT,
1989 4FIC Dorfmeister-D.Guan I & D a2 /8 7 MNEPH#HYT — 7 — 2Bk
W, 7—F—DhE LRI, $ERZIA L UTHIEMREKREE R —F
ADMRIC NN 7% 2 EAVRENT ([4]). L L, 3237 Mt
=T IR NARII IR R b —F AD AT & E RS AW
T &M 2005 FICHAIC K OREN, FiEtr —F —HiliZze & DR T{En]
RERTRZARIR D h(M) 1F meta-abelian TdhH 5 Z LAVRENTE ([12, 13)).

Ko T, 7 — 7 —Mih% L DOFHERZHIA TR N7 MERT
HEZRRA M (HEMLEZ EDOHFHZEMTH 2D, EREMGEZ RO
B L IZBR S 72N EMA) D h(M) 0Ky PEOPEE I BN T T <
BMFERRD 1 DLIx%. ZOWR, NFREMATH /NPT —A M
ZHARD K S I —F — KGRI VY T L 7 T 0w TR EDHE
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BOERERMNMLEZ EDE DN TNEEZT. TDRRIC1DD
EANFRELZHA LD 2 DOEFMIEIC KD, 2 DDERZHK My, M, 2
WG 2 &, [TED s, t ICBWNTH Y JED hot(M,) = ht5(M,y) 75D,
Ry IR, 2T —R{FREOBUUMNK D T D T &, R — T — Ml
CIERI YT LT 400 TREEDHWICS DD H 25 H 5T LKL
7z ([18, 14]).

—75, FEEZERAK FEOESRGEIC OV TIRELA RN R ENTVS.
THZERIA L O ZMEE L )V — 2 HOTREMIC BT E 5 ([1).
287 b ARZERIARICBI U T E RS K B 058hY 1970 B RICH D, #
T ERTREZ RRIA D ZIB 3T ETRE L IZ RS RN T &R EAVR
ENTWS ([7)). XTAEZRIKDRIRA G TR B \FEZHARD AL
BARGEICBI LTI, S. M. Salamon 5IC XK 5%iMH % ([11]). LAvL,
NEFRY —BEDORFZENNTED, i XmDEEE T E N ThiE
V. EHICEIBICI U TRERARNFREZHAE EDOAZL WAL DZEIE D5
Te e UL IS MGG & 72 B Te D D153 54D Console-Fino *® Rollenske
W& A 5NTVS (3], [9]). M T Console-Fino DX T, FILARI
REOI—IHIT WK DERE 3750 b AL S HAMRGE 2R DN F
BEMAD FIVAR—OFREQI—HDZDORFHEY =D IRER T —
e E R B T2DDTHNFIN A BNTNS.

DT S aiy MEHZRIK EOYLE 2 NN 72 Ry
VBZZOTIHIRT % T &%, ZD DO NZER LN 2 RENC A RIT %
LR EICHRMNTTL B, Rl TE a7 BARFEZEARICB N
TZ DIV DN TSN 2T T B, B, Rin XX DIHTH LD
B S DNAN D BREEDN D K SIS B 728, LIRS tixSs Thlal
LTENBEE WL Db 5.

2 BEREEOERERY VEARDT7ATT

FREREOMZ R B A, EEBOEREMEZ & D) —EHOMK L
ZODVY =D R)VR—TKREQ Y —BEORTTOFHETEDT A T 7 %2 i
N%.

TATTIERDOED TH%.

1 RY—Eg 2D —BRANDENTfHg=a+b 25X 5.



2. RY—Blg DRI ¢ Z2E X, SHICHEIL ¢° 252 —ER r(gY)
&IE|:EA{5.

3. g =a+bZRIMLT, KU —Bir(g") MM J 2HE TS
J O £/ T-EHZENC R 2 H5 X7 BIVAERZ, J X0 ich

4. pfRg=a+bZFALT, HERICE) —BEEZN ORI S
(a2 # b LTz g, b Zn[# b U7z gy, ERia x 672 E).

5. (x(gF), ) D RIVR—aREOI—REL FOREK L7921 —Boa
ROV —BERFECDI B (D.G.A. OEHR ).

6. FHYU—BROIARER Y —H2IEH L T, r(gb) LD¥IZ 5 EME
Ji, Jo D FIVAR—aREQ I —EEREEDT .

OB, a L bhig DI —BIX D, J OIEMEANEN N, —F5, 02 =0
M5, g &gy MU —BTHZ T LAEINS.

3 AVINY MRFEERZFRMED FIVR—OKRE
A —8IcDWT

COITIEaTINT ERFFBELEZZHIAD FILR—aRET Y —HEIC
L THIBN TV AHEZ N DMHENTT %.

N 72 s OHRE AN EFY - L, n 220V —BET 5. N
MR 287 MR RE 2 DTl AEEUA DY —ER ng T
N ng QRZWIETEDNMAET DT ENRET T THS ([8]). £/, n
DG J 13, HEEBUA LDV —BEng I LT, J(ng) C ng Ziii7zd
CF GHEENGE EMTENS . FRCART 2 NT MEERCER D BE T IS0
%ﬁfﬁiﬁﬁﬂ:@') '_’I% ng szﬁjbf, J(I‘LQ) C 110) 7‘&{%7”:@—}:%, T LC?@LM‘;
T HEHEEME L MEHENS. n OGRS J 5 ) —#E N IGHE
INDZEALIEEMEE N OFHEEMELMESRC LICT 5. 0t T
HENE JICBT 5 /-1 BAZEMEZZNETNRT I LICT S.

LUR, N30 =R H I Bl D 2 oE 9 % .



EIE 3.1 (10]). N Z2EHENFFEY L L, T 2 N ORAIST ML
ML T D, COEE ATED s, tIH LT,

HS'(T\N) = H>'(n) ® /\ )& ")
AN WRVASS
EE 3.2 ([3])). N ZRFEY—HE T &2 N ORI /ST MG R L
L, JZTICICd 2 FHERENMIEE T, COLE, FED s, tIcLT
H'(T\N) = H3'(n®)
D ALD.

PLEDRIRE D Y456 F DB & TAFHEY —BO BV R—IRED
/—ﬁ&%hﬁ HEENBENFELZHAD FIVAR—aRERT—F7%
MODFBN5. AT, N EOEAZLEEIAMEND T\N EICEHA
%éh%@iﬁL%TﬁﬁﬁiﬁLaﬁé.

4 ETETIVEBBXRFEI)—8
BRDETIVE IR BNFEY — & Z DRI FMEEZRNS
NFFV—HRENELT

1 Z1 23
N = 0 1 Z9 Z; € C
0 0 1

#EZB. HEEBTHENFANFFY M EEZAT, N LOBERERR
LT,

1 Z1 3 1 Z1 3
(o 0 1 2z~ (21,2’2, 25) € Cg, P9 : 0 1 z|+— (Zl, Z29, 25) € Cg
0 0 1 0 0 1

ZHEZB. TDLE N ORFMEIX TN TNOEREBERICENT

(21, 29, 23) - (W1, wa, w3) = (21 + w1, 22 + Wa, 25 + 21Wa + W3),

(21, 29, 23) - (W1, wa, w3) = (21 + Wy, 22 + Wa, 23 + Z1Wa + ws)
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EFETB. 8 = {(N,o1)}, So = {(N,p)} &95. TDEE, N, =
(N,S1) & Ny = (N,8) FHY —HEE L TR TH 50, HEMLZE
DY —REE UTIRAMRITIZ AW, £z, T\N, & D\, 3EEZHIAE L
TIEAERFEE TRV, 2T T

Lo ps
I'= 0 1 po || €Zv-1]
0 0 1

TEEIND NORIAV/NT MEEER A E T 5. TOEE TED s,t
WRLT,
A1 (T\Ny) = h"*(T'\Ny)

DD AVED. FRS, EED r i LT,

Z h*(T\N,) = Z h*'(T\N2)

s+t=r s+t=r

%, WIEOWHOBRED 1 D&, TOXIERT N, VWD E DK
DNLDOD, KT D ARG ENGE DREIE DN TH - 7.

5 BREIhEKJ-ROBRBE

C O, U —BROHEZRL & SR S BT\ MG 2 MRS % /7
L7209 %.
TV —Blg EZ DDV —Ea, b T, anb = {0} D

g=a-+b
ERBEDEEZD. EHIC, alk bDFRKEEZ S:

a = spang{U{, ..., U;},
b = spang{V}',..., V'}.

V—IERgDERL " Z2EAB L “ =g+ V-1g THENDE, AL ¢C
DRI FIIRICHIR U T2 g (%) ERD &K 5 HIK%Z & D:

(UL, ULV, VU2, UR VR, V2

Y p? ) q) ) p? ) q



LU =10 VE=y-1V} £9%. TCT,
{al,...,ap,ﬁl,..., q,al,..., p,ﬁl,...,ﬁg}

v
(Uy,....0 Vi, VO UV L V)
DIHEE L T 5.
r(g%) D (W) HHEME J 2, %4, 1K LT
JUL = U} (JUE = =U}), JV} = V2 (JV} = =V})
ICKDEFRTS. TDEZX (r(gY),)) IFEREY—IREKSD. TTT,
)\—Oé ‘I‘\/_a’laﬂj Bl‘l'\/_BQ
LB L, gh RV —EBTHENH

d\; = chhAth ZDkS)\k/\/zs,d/zj == ElpNu—>_ FL A
st

k,s

YUz E O DiE, FL T RTIBE RS,

T, r(g%) ORI BMHEENGE J 2%, j I LT

JUl = -0 (JU =U}), JV! =VE (JVP ==V}
ICKDEET 5. BHL T,
J=al = V=la2, = B+ V18

a5<.Ay:Ay@@»waR@%t@E$£&Ju%¢5@¢w%
REKROETZEMERT T LICTD. TOLE &y e N\ THY,

— " Dy A7, O = Z FL& N1, (1)
k,s
08 = — Z Cini A &n, O = Z B2l A
k,h

rib.
r(GC) 72 p(gC) IS T B iR ) — L T3, DL E, RAKD
hASE

M 5.1 ((19]). J & r(G°) EONBNGHEEMIETHS . J AR
WEMETH 2501, JEEAHMEZNNETH S .

ROET, AR U TREINZREINZ 52 5.
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6 EHER1: EX\BEL) —RODHE

C T T, Al CHERRE U 7T S ol 80 1, B X TR Y —ERIC
K B0 & EHERE DBURICOW TR S.

DUR, BICEZME L ZE WG GEEDRE D LT 5. ROMERN
D 7=D.

FE 6.1 gRV—BET B COLE Y —Ea, bICKBEND
filtg=a+b2EDEITHEEL h = (g°) ORI HEAMIGE KDY
EHWKIZ L 1 WEHD B,
COEPLDAHNCBIM L T, ROmEIE X <HSN TN 5:
i 6.2. Y —ff H W EARELREEMLE 2 & DD DR E 735D
—DIZ h© HEFI R
h" =qd7q

T, g ODEZEH DV —ERTH2EDZ2E DL THS. TIT, 71&
WHEIRE T 5.
iR 6.3. J 2V —IRhH FOMIIALAEREMGEE T 5. §HOFETY —
IRE, m7%Z

h=t+mtnm={0},J() Ct J(m)Cm
ZHIzTEHEDET S, T T,

q=spanc{X —vV-1JX)Y +V/-1JY | X € £,V € m}

EEL. CoLE, qRIRICOESY—IRT, I =qarqRL, J =
—/—Tid, ® v/—Tid,q 1 h° ORI EEEMETH 5.

SEEA. ad(X)oJ = Joad(X) THEM5, qld h° DDV —ERTH
%. O

FKV—Blg &ibnV) —a, bICKBEMDRg=a+bBHEZD. K
D —Bd p(gC) DEEME T 7%, SURUTIED RS 2 DRI T,

j_{—J on g(a)
J on g(b%)

TLELI. CDEE,
q=spanc{X —V—=1JX,Y +V=1JY | X € 3(a®),Y € g(6°)}
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LU, M 6.3 K0, JIZARIDTHB. LED->T, 5.1 ARE
Niz. WIS, p(g®) OAMRYI M AMGE J IS LT, »(g®) OV —BlIC
KB R(g%) = qO Tq B, Ml 6.2 KDIHET S, TORMRMNS g
DY) —BUC KB g = a+ b DESNS. LIeH> T, il 6.1
MibNns.

HIEiDFIS CL,, DL, B, Fl 28 B0T, U—E g, go & RRZEH gt =
span{p), ..., p0, v, Y, gp = span{pud, ..., v, vl BENT
AUt T R

dpl = — Z D g Ay, dv) = — Z El VO A, (2)
k,s s,t

duf == Chuuy Ay, dv} = = > FJ ik A v} (3)
k,h k,s

BBHIZTEDTEDD. TN (@) LTP=0TH305, \'g; &

Algi TENENE = 0 WD TD. THUZ g, g BN —BITHB T L%
T

7 FER2: OKREOV-EOBEER

T T T, r(g®) LOEEOEZEE L Z DRy DUz, 0D F) —5
g DEY —Eia, b ICKBEMDE g = a+ b &R TS, 75,
h=r(@®)ITHLT, g& J2mHTZ20, ng(hC) DD DI HY (g5)
LELTEICT R (TTT, MU dD JICBT2EARED R =0;+0;
BEZTND).

g = a+ bICHIST BEERE T Db D IC, HEMSE - 2EZ
% LlF) —BRODFETIEMNHIST 2HhEAELS. ThUIRRICEN
T,al b DHEZEANZZ L LICHIETS. CDEE, KA IID.
R 7.1 ([19). {EED s, tITHLT,

H3'(g;) = Hy'(g_j)
A AIRVASR

COMELD, L L dim Hy'(g;) Ma L bICBIS 58 Tilid TE 355,
ROEMEDX I, ZOHTa b b ORENZANVKEZ ST ENTERT
NE7E 57500,



AR S ZE BT, TOMEDFIAZIARS. £9 & = M,y =
g € NI 2. 51, =Ny =i ETBE e A T
HY, iz, Ol Di B, FlWHETH DT LTS,

g =dXi ==Y Ciphe A= > Di A Al
k,h k,s
== Cin&e A& — Y Dyl A,
k,h k,s
dny = dp; ==Y Elme Ame— > FL& A,
s,t k,s
dj = d\i ==Y Ci&iN& =Y D& Al
k,h k,s
dn; = dji; = =Y Ehjg Ny — Y FI N\ A i
k,s

st
==Y Bl An =Y FLE A
s,t k,s

FED s, t XL T, Hg’t(gj) = Hg’t(g_j) A5,

LR F %2
P @@ A6 — @ Ao x5

‘(\‘7 ﬁ@&%ﬁﬂg{% (h(c)* — ((ga X gb)c)*>
gl'_>:uzl 77]"—”/]1, 52'_>/-L?> ﬁ]'_>y_§) (121,,29,]:1,,(])

MOFEEINEBH/ET S C0LE, FidoEFEX (1), (2), ) ML F
& D.G.A.(differential graded algebra) & U CHBIEHR X%, GHRF O
HIE F N & FEEEZZNENUHVS &, ROFERDPELD LD EHR
®%.

EE 7.2. ([TEOLIIHLT,
h%*(g;) = dim H'(a x b)

ML D LD,



B 7.3 ([19). fEED ricH LT,

> ht(gy) = dim H' (ga x gy)

s+t=r
A AIRVASS

Z5(ga) & Z5(go) ZTNTN g & gy D d-BE B-IERBIRDIRTHRE L
9 5. ETHlcINSDE7EMZ

Z5(@a)la = Z5(ga) 0 N\ (u, o)),
Z¥(a6)le = Z5 (g m/\ vl vp)
THEXTS. TDOEE, XWX LD,
R 7.4 ([19]). fFED sICHLT,
POgy) = Y dim Z5(ga)la - dim Z3* (gy)]s

51+s2=s

N AIRVASN

8 4

T T CRAETEORERZ VT, &y VO BRI RIC BT 2 6% 8
N%.
Bl 8.1 ([16]). Hg(n) Z (2n+1)-FtFNAL NIV TREE L, 2DV —E]
br(n) DRE {X1,..., X, Y1,....Y,, 2} ZRE RN (X, Y] = Z (1 =
,n) %gﬂ‘fij‘%@&@‘% B \U‘_I%Clk, bk%

a = span{ Xy, ..., Xx},

by, = span{Xyi1,..., Xy, Y1,...,Y,, 7}
<‘:L +|3 o)) —ﬁﬂa;ot%) o3 TRt bR( )— A + by ISRET B j(Hg(n)C) LD
B<

gak = bR(n - k) X RQkagbk = hR(k) X R2(n_k)
THHEZNE ATED r i LT,
> h*H(b(n; k) = dim H' (hg(k) x be(n — k) x R*")

s+t=r
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MK D VD, A I BTN B, FHATED r i LT,
>t b(ns k) = D h(b(nin — k)

s+t=r s+t=r
2135, TORRIE, AROI—FRDOHMIKENDDHEHEDONFEY —
BOBAICIEETE S (17).
R 8.2, HY—BIDHEMDR g = a+ bIcHBNT, b WA fils A 77 )LD
EE MAEDrIcHLT

Y pe) = Y b ey)

s+t=r s+t=r
MK O ID. THALINC S, AR E & J & JITT %58 I
O OBHRI LD LD ([16]).

Bl 83. Xij=FE; € M(4,R) (1<i<j<4)&9%. fzi2L, E; 175
%ﬁl}:‘@‘% f\‘:l‘\"%ﬂél) —I% n(3) = SpanR{Xij}ngjg %%71, é ’504:;&\'0)
n(3) DIBPY —BRZHEA%:

a= Spaﬂ{Xlzs, X23}, b= span{Xlg, X4, Xoy, X34}-

TDOEXZ albldnB)=a+b, BXTanb= {0} ZWi/zd. > T, X
DAL TEHZRMGE 2 £ DNFRY — 5N S:

Z12 213 214
I Zoz 2;
0 1 23
0O O 1

(R(N(3)%), J) = z; €C

o O O =

CHLZE,
ax b%hR(l) XR3a ga%gh%h(LQ) XRl

Lix%. TTT,h(1,2) 5 KmD— b E NN LT U —ERT
HB. DFD, b(1,2) = spang { X1, X1, Y, Zy, Zo} CHEE R [X,, Y] =
Zi(i=1,2)Z2&D. o T,
R (n(3)7) = dim H'(hr(1) x R?),
> h¥(n(3);) = dim H"(h(1,2) x h(1,2) x R?)

s+t=r
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Lz

%. KICHEEGIFRICEK D,

dim chl(gu>|a = dim Zfl(ga”u =1,

Lz

ety

D, WZI
RYP(m(3);) =3, h*°(n(3);) =6, h*’(n(3);) =38,
hPm(3);) =7, h°(n(3);) =4, h*°(n(3);) =1
5.
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