ooooobpooooo
394 0 1980 0 245-259

245

BAZ V4L BEBE T HE 0 Hopf 4 T 7 it > w

b
%%’_
>
oy
>
Q
2
B

A% EMBIERLoHpf %K. 1T 2AHapf 1 570, B%
Vred 2, ho2%K2%E2x3, WOHhFEoABRLIEAES
comodule W LIRF U A A- comedule V W % A B-comodule L T B
Td o ™WBEART L, XN it Iz. K A-tmodule V T, W B
Vo BERBARILNLE a0 BiT s, A4 B0 K B-co-
module W 12X U, F A-tomodule V 0. W % FBAN B- comodule £ L T
A RaW = kaV  xTc 3 b 0 2 BET 3. WL T 2
v3 . T %A TERR T AE (cbsewable). #X v 1T Bz ARRE T Rt
ThH v, WKL TILES. T1AHRBETRE(
strongly observable ). K 3B v ABRBETRETCL 5 v ),
T, BEARc . BRLIRBL. B (. R, BELL LZYE T B
2. 2R I1IA ACKKIPAAR R £ o B R AN NI RN K
I=VI. G AT ERInw 77+ NEH krIvii
IN T GoMBARE L L. Kr[vRIvEA&KR T n BT

/



246

TR, BEMETEL G o BABL e Yz L LRV TH B, 2
e AR T s rviltle2lo — AL T B B3, v 1T Het V&
NnEBY S vzl AnbofEoun< oI, 2ok
ol nBihtdaesdvwi b, Bailio w275
% 5, AT O=e. 3InrFciepsinwnd ) [7] o 3L
FT.ORFEAB - 32 x5,

1. cotensor AR, B ETHY comodule, C % k L o coalgebra | M
24 C-comdue. N % K C-comedle | Bt o BUE R f, . Ay T
3, (THAB. M., N, £, X =% <)

Mo N = ker ( MoN % Me C®N )
¢ (®A
3 MEN®C LD colemaor i L v' 9, D4t k-walfeba & § 3,
N %" & C-ctomodude 1 5 75 D-comodade o ¥ 3 . N " (¢,D)- bicomodula
& (podx= (NP, (FAEr=. NeE<,) Cnryg=4
= A e () -bicomodule TR B, R0 2 kBT 2
%, WML, M3l 3 E Camdale o B w5 kB o B
A9 E%éi&fﬂ:‘f"{\‘% A, = M= M?_C, Le . My N I
L. (Lgv\)g N =~ LE(M%N). REL, LEMIT BN, KD

comedude . MEN (% fual © A Ccomodule 4 5, £ C o0 LA

C-tomodule & » 3 . ME{C;M%C SM © Mo3BA4ZTF & & 3.

()

MT e rwzebhd T, 2afd-HM28h Ty, 3 5K
@275@70‘7%%‘&_1 3, W ME?. ™ (X"%) %’%‘Z«t)

2z



247

% e 3, MQCL(WM)W 25 3% v 2, @
Come (2,M) 2 (&) BRETH 2 e 3. Mz C-imjedtie (

wpnralin) THB Ew d,  Zo ()~ (D ITLH FAER
PR (B /N T S |

(L) EE, %o 2 e AE, @ M C-inetive (cogermenalin)
kA5, @ M3 (Haibfolly ) coffak 5 2,

M=COM v 2 C it aidfully oflat B C-omodule T 5 2%
Eo e § Y. C it Coluective copntnalor 25 3, 3 5= k70
BEMWIRH LT WoC % 1847 % Cwmoddds k&t 1, 213
C-imjective  cogemmraton T b . WG C-umodide T4 52 £ 3
13, fy 1t Cocomedade M 12755, BP b comodule o B 1T TAY <
rBREHE 44 ->EHeb 2.

C, D % k-calicbras . CT5D % codgebra HT . M. Np b U te
L& . MR (\mr)f tRREF L v T A D—wowmodi 135D, 2N %
Mgt C, SRAL B 31w e 3 11, B ix /B Docomodale M 2w
TR CitP=20, A=(met)a x L T (D, C)- bicowodale 1275 3
7 S NE‘;C 13 1%A‘<-‘7EC—WM1¢L:7$64 2z N e
N o imduced comodale L2, (15322 C, D, © 13t a4
2%,

(1.2) 32, Camc(V\,N“) > Comy (Mg, N) | £ (o)

Do adjovatimeas &) dnduced comodale NT & D-comodale FF

3



248

o 1 (N7 )y = NeD = N
o7 1T universal mapping property 2R T 3. AE 5 3. Blo &
Bh cvagebra TTHEAETHIT. D 1T CHS @ T2FY, LI
.

(1.3) 32, o > Fl4E, 1) 2aC 17 7% D-comoduke o B »
ShCotmodide 0 B A ZOKF v b2, @ C=Cprv D-
mestive TH B, 6) T AT 9 Mjekive B C-wmodule M 12X
Lo My 3 D-%«oﬁm hB. L C, DLz Hom‘
AWHB TS 1T 20 5 3R 1z s BT b 5, @) imjective K C
Comodeda M T My #® Doimjeclie 723 5 o 572 T 3.

(1.4) ¥R HE | ?nC BRELMS ST AT 0k D-womodale M 12
FLvr ee : MaC— M T 5T, ( tZ 5% 8% )

5 4H, T2 A, T=Kkent T 08 T 11 CoPA
commude T H Y . L #° D-dnective copemeralor ¢ T 47 D-injective

A

ERA, D D-iyective wpntralon W 2 (&) 1 BT H 2, &

it B sk D-wmedide »n 2 %R% 0> L->M-oN-—-oO0 sy
L2 Ao BEN, §~ < i 'i i
N TR RY LR EE A °’*L%7**H*fT-*NgT
L |
2, 9-#ABS Y O—*LEC—*M%C——»N::DC%O
- ' l ! !
MgSﬁNgI*%ﬁTz\‘BB, 0L I A
%oz te) aRAE MY < Lol v



249

S, B2 2) ¥ ) T 5 D-sgeckive T”H A,

3 2. C o D-bvedive 5> T ¥, D-injectwe wfentralor T
oMl OFER s, Lol C. D Hof (W&o k21T
doamBMAar -z Lid, thAarioBorERTEHS

(LE)EFE, A. B % Hot ¥, T:A—B % Hyf WG A
H9res o7 3, th:):k;n:bfiHEo A A1 B-
medie ,  (2) B-owdda 5T, ¢ B—A T PW= 1L 152 b 2
mT 3., @ JT=Kerm ¥ Boimjectie 53, 4> T (5) ¢
) A @ B-deckive crgemnalor T 5 3,

BE, (0@, AoMRN X AT, RE ook DB

A L’
3. Bowwde 5T LB oA NBHET . _Ai“b
@ ). J 13T A B-umodule (A o FBH omodile H 2. JoOB %
&8 = B B-cowwdide £ X 2, 2 o0k 3 g B- cowmodule T b 2,
V:iJeB—T % q’=“"A(\®¢)(l®"\e3(|®5@’)(f}®1) T ER T L
¥ 2" B-cowodude BT 1 T8 Y L\M?T =, RT3 BB vz
3. 465 1. T 1 Boinjecie Comodule TJOB (1) o EREF
l:'-l'S)aw‘ S . B-inedtive & 15 2.,

EE., MAE A (AB)- Hopf wodale T 3 3. M A
A-module # > K B-comodule =% 1) . FRIEHT f,: M > MaB v
A-lwaar TH 2 LI 10, Tr'L Mob 1Tk & 7 = A-

wodule € & 2, O(meb)= Z oyme® T(am)b , aeA, meM, beB
@

I



250

A-wmodude A mﬁ £ x AR & (A, B)—Hopt wmotule . Ar & & <
ABIT B (A B)-Hopt wodale 1370 5. T 13 A o FPAFRN (A, B) -Hopt
medele £ T§ 3. Ert (L))o BREERREMETH 3, &)
14 B o M (AB) ~tHopf modude 3 B-comodude L < L‘M/lbe.(ﬂi:\’& T
H3.

2. BEET RM

(1) A, é U)ot < F 2, X» 2 L FEME. )
Bi1s ABRBRL v 5 3, @ A3 B-injetive ™ H 3.

AE, e W E Y. IR ITXERs B o R4 < BAE,

(A x B-ddective cogemeralen . @ AR B b ooflat . 6D
AR E faidfully oflet . [lois. WESHAER oA
TRANZGE TR A T L. MHe@x @) »BlERI
EIEBH LTV A T TS,

FEH, @2 0O, @A LT 3L . (LD e (L) s Y B~
rALT2» 5008y . BIRART L., IT"Wr B
Nt 3. FAIRRT A-tomedule V . W % FFAN B-comodule & L T A
HbdboroBETAEI. VeLrLI2onld>isid oon 5‘57‘\3271»\“
BElodoa th@ VR Acomodale £ L 7 BA. T 5 3, Baefe
$) . koW= RV, R wAMSEERG2Z ST 3. MNo
=22 8 ) SocW) 1w H L T RAYN T A-wmedude V
REW =kaV  Sec(w) TV 2 Bosubcomodude LT % D o B{FFE

6



251

T2 EV) X Vo bhective fll T w. 0.3 &) (E(v)d

B-wyective =t &3, ko HA . 0 — Socqv(w)_-;/w
B- comedudae aq— \‘P &/(S_ 5 e \l’ i3 Soc(W) il \/i ,/,q,
2w WER Y B2 3, =0l

3. \egw=hg&>¢(w)‘= h§V=—-\e2E(\/) A ENIEE i
DR, RE £ 1), KEBocomodude B 23 U 7. 7 A-comodule

VT BV o B2 B-comodde T & 1) | hg\/=th % AR

THa 0BT 3, kab=k., A 0= R <V
] ~ \ ,U //,
A-EM)&-&GM Wz A o ELiV 2. A-comocdude A;l’ L/, \+)

HY2B3., P BV eV aoRH T
1t B-comedle HT ). dW=1 42T, (1.)a@) & 1)

A 13 B-imective kT8 3,

KF 2o TARTR G Hpt NI T 2. A BAKNK
R, Rowdeald ¢ & 3 £ 3. R % K wdeal BBAICE L v 7
MR KITRa255Z 2B 1T w3, lalels],

(222) ) &:{R; RitA 2R wdal AN E 2, AITR
L EERFR M, J={1’; IFAo Het 1577 v
At Aaidfully ot i - comodule 2‘*&%,}° H=1{R; Rt
Ao 4wyt %) JD={I;LWA@££§,&0;+4=;“7
vl e T s, Wi R RA= Ko EARZHR I N KA 4T
T kX ke T A%l? TR L Uaflo — "%t F2

7



3, 3515, 2o LtIROEAKEAAR. LoBA2AEAU L
T 2. @ AP plid i 5 (8, Ao TN 2o Hpt 4 57
VI e L T AR AR fuitdfudly wffet TH B, @ H=SpA
K=Sp A . WKk % dun koshef of adyht eseitn & 1 (3. HA
T T4 sdheme & A G B e fudilully offat .

MR o i %20 )3 RT 20 & L w3
INBREIT 2. —F T ens T b, 3. BT (RA
Hopt wodule 2 B £ A - comodule o Bl o Bl = & v = adyomlc
RIS 5 ). 45 o Ba i equimlinee 2URET 3 28
2L, A< Hpt FEHWETRN T v 2. % 0 gquivelonee p©
BET I RohokMias aridTzent, ¢, raskiE$i
2 v3, 33 (2D GDEMAPETXLIRS .

(23 ZFR. H=SPA, K=SpH k2w . Ko > LREIE,
WM KR, @ Anr irnj‘ecf&:ve R-Kmedule , @) K (%
G o xact WHRE. L ApT TRAKESY . vbh 3., @)
HZ\( T T 7 A Y schawe .

HE.. ACKESFASE R £ o RIRENR BB TIRA K s
A 2a 2Rl BWARSH AT ERR TS 3,

YRR EREL — o F . 2 ap iRz,

EOAB, gt WHA VT EAB R & o BIICE e T 5.,
RE Ao B cieal AN B L L redly. 2 F1E, W R

3



253

BBRT T Eodel — el ¥ 2 TE ., @ AREER=
¥4, RtL. RoEAR wuwal v > R el (2155 2 W
3% 0% Ro frendead - Maal & & R,

P, O@. k=k, At Rt REAREKR L T tw,
VE RS AN dinamn T & T 2, f=S00: AR
SPR(R 13 SpA (R cuivmiant mmplwsen (3 75 3. 3. qomoric
Yotmad & ). X E€SHAR) Ay w Ry, ¥V a3 b 2 2 H 2
AN EEE SLAR) 3 fowogonees w 2. AL Fio € SpAR) L
Ay 7 Qg(-a) ERYR I, 4%, R A IFR :ER, ¥ f 1R %
b r, DLERERS SREO-F(SpAW) a2 R4 F7re
T @ MFE SGAR-stable W 2 B adeal- ol 137R B o
RE v ol=0, 8P S x28WeHh 2. v AR o N
FRTH>., @20, 0% R A wdal-deal £F 3, 0%
OBLITEWMW X 0, W' 1is é0)Y=0 0L AQ) CADL VWb 2
deedalmd=o, 1 2+ d=(1®e)a 5 >, a€ll t L
=113 1 o 4 L ¥, 1=e<a>=(;z) S(apwdaey € AOL , I+
TAMREEBZ cEFR LD 2o 1tRT 2,

3. BEETREME. 2 0 & < iF Hopt AVEA TR L T
3, 37205 kB L C B, ) comedak i BMATE P S
Bt M B Wosxle An W20 W AR L v 52k
FliE v 32, (0 KRo& 518 bgt W TIRYE:U. v B

7



254

FEF AN AR, M2 Skl ExREY Af" By
Mt s, W) (o HBA) B AR, }\zi ~L
B, B AL iy 1T, B 1A%, ® B, w AR

ST OB It AE A BER,

o ZFR 1T IR0 Nl K& EFRTE Y . % o 3EBJ 2
AEHBASATACRC TH 3. 155 TIERITIRT,

(BDER, A, B % Hot W, ™: A— B % Hogf A EHT A&

LT 2. AgRg=04anT BaftE o quap-Lke olowont

| JRN S P N Ag\ag“*o APRL T Y EIRET 3. R L. R
136 TANINT: ~YAT o B o sibesalgelva 2 F 3. Yot
B :TA‘EE?*& 2, i, HhE s geG® A L. Ag kg =0
e, BxABT S 5. 21 T & 13 B o qunp-Lhe el
AFrSr3 84 (EE3E) £ 7 3.

G2DER, O “BaiziEk Yo s¥ L. B AR Lw ) 3
e Bel » Aol L v > 2 e FREATH 3., @) Ra 2 %1%
AELLSHEYRLITHEBR AR TE 3, ) nlaWw)= &)
@ TRO)=R®) . T L ROIT? o covadical % v & T 3
LT 3, A2 R R e 2 B, L«'S A+ pointed T&
ZIR, TR 2 vt 41 F7 LA CETH B, (D &= 1
BSITRB AR B 3. ( 3E85 BE. )

XoaMHBR$SEFHTHT 2, EH =+ GORIXD ‘,'

{0



255

GIBA. O ITsAEeTInATE, @ B“b‘“Aﬁ@
Bud BAu B, 6 SB » SA% & (5B o ‘(SPA)° zﬁ
R Lo REALALCRBERALEL Tba LT 3.

Ko BRI E5kL 25 32, EH» IR, T 3 00
BRIEAAT T, (35 (LI 3EBR L X S 4, _ , |

BDP2, R% Ao Ew&u&-ﬁ%ﬁ&;?' 2, TR = RA
AR TS 3, | | | P

BRIE., (BDE G2 e (33080 RaPRRARBE T ?} 5 . A%
k=R £ o ABRANR 1 haf BB R % Ao & wileal AR
TR EARENE L R, S5 1t SSA v ThH 3.

T T . OH= SpA(R), K:SpWy&Q"(k), X=SR(k) &4 5.
br H—> X % lncdatow RG A 35 2 F 3 H-gquivalent
dowimord ~meplism v T 3. ge GBY, B=T(K> % Agk§+0
txtTHEo b T35, achAnks % s@=173 10
2%, Z=06a REDID. LLRrMRa e oz 3,

m Kzzz . @ PGp2y=2, 6) pirM %k, 6) ¢
Z % pH eHlresn L PGZY=2Z, 2 T pZ2 wpZa X
ralflT., =1 Wi p(&d&pZ , £, T reR = r(p®)
=41 2> r(P2)=0 753 b a4 BHET 3. iz redla),

Y= ad weNl,deA rEZpcf AsB o% voXo IV 4AH 3,
(aogd(det') = v"o1 = (aeg)( S ag,m“trcafzp)

by

()



256

Awb TR w 3 oeg = %Z) Wy ® W) £4% 2, > f3,

e Anks SR T2, Wi GUS Y B AR CH 3.
B T e w3, TOHOBGBDas A T 2,
(3.5)4pRR. Mopt 1 T 7 L L AR 70>, I =T(ARkD ,
BGPeGH &Y G omTaidhii. Ao B Hat 41 F Tov

AR L. Ao A ol BPAN R . R=Ag§k 32T o

AR ralflag ~X-Tkh% 5 x>, ?

TE, - bt AT T LD R LR L oidead FRAATEC
ke Ak B Aa BN kr I 2 @312 ERo A wvdeal
YU U A e 3 A,

GOR, L. LiATRHRIA 2 hat AT 7 LET 3 e,
I+L tAvE TR,

EO, T. 12 kel BAE R (C=1,2) TR 3 LT 3 e
I.+I.= T(RRY TH 3%,

Wit 3R RATIIEBR T T3 7 W Tow 3L ANHT RG] A9 1A
ST A F 2B, MlamAS R T2 v 5,

GDIR. RE Ao’ el BAH N <. R=Ank %%
EIdadttTs, at I RaBmhbh ok wideal — aak
r T s, Wk =~ (S Rlg & 2, RE L H=SPA, K= Sp (@)
I I

GNMNE., A. B Ga+w< tT 2, BF1VBa pontd

12



257

neduccble ¥ A Hopl Ad e T 2, C=Yp 2 ABE 725 I
Bt ABL b 2,

TEM, (4% o $cG® 1T L Ank§x 0 ER» T (34
) EFEGEL v, CrA%le: ATRE 0. § =% nd B'B
L: >, ASkg 5 AR(BokE) o An(Bakg) 5 Ag B,
B/g‘—:{ bg 5 beB § 13 Bo poted ivuwducible subcsalgelra | AgB/S
¥ BBY - comedle LD 2 v e BAE T E. S"Ca’g(A% B ) =
Ag&'ggghg = Agkg . A%B’gﬂea w2 Aakg* 0,

B DE. B» vopresentably mlpctet . BPY Hopf /0F e L R
B= h&®d®B’ | R&®) 13 HG®) s BFFR . R1T pomted ned.
Ar 3 BaxARE 3,

AR 1 BB B schame & stabliyer BE schewme b a K| Br Ry

BB, H=SA, VEREAcwomedde, U %V o X,

Hy % U9 stabilizen B scheme ¥ LT=2 ¥ . H, ¥ H» @j@’%i‘fﬁ
S Ui C 53, ’

BFE, Wi Vv 2/ENKI D Va4 Acconcdide & § 2, 2
WWItARRA &b 30 & MR 2R W 1t BA-comoduke (<
7530 SemWS) E Wro NARNE L TR, YRy B
A B~ consdude 12123, g S%M(w*) — A, fr %ﬁo,wﬁ(.)
16 A-Comodunle 83 £ 783 FRTERIT ¢ R A, B= YnyYa = TR

13



258

I He=SeB 2703, YR 1344 5o MIRRAIK T 2L <
OO =SB % F oH<€ 154 v, 15 W,

Y i, (T )A BARERI TP Led s L e IR L
chC, ¥ Ah T oaHRBR TS 5,

GHE, TELARERGE 1T 7L T £A
A PV T Hy = Sp (L) £78% b o o572 4
3.

R w2 T=(n,~T) neR (1szm)

/

BBIE., I1=T®), R=Ap
L2 T 3, Vi dn vANI Nk TR A-cowmdnle LT 3,
V=@V, v=rnroirr e T3, Hy= S 08 e b

ARAR vTevEl gt 41 7 L 127 w 2 1, E3Bmitfo -
% o stabiliyen 2% schame LLT D43 2 32 13 TR IsWo,

7% X R

(1] Blabpwicks - Bowda, A., Hechschidd, &., Mestow, Gr. : Exlensioms
of Aprastalions of algehale Linean groups - Awer. T. Math. 55
131— 144 (1963) |

[2] Cme, E., Parshadl,B., Scett, L. : Inducod omedules
amd  affine quotionts . Math. Awn. 230, {—14 (mw‘)

3] Dod, K. Howlegecal coulgebra . B appcan

4] Takeudhi, M : A cvaspendonce bclieom. ;{ep\‘ Ylaala

1 &



259

omd  sub-Hopt  algebras, Manuscoupln Math. 7, 261—270 (Q72)
(5] Tokewcht, M. © Rolative topt mediles — Fguivaloncs
omd  feeread  oulzmwa — o appean

(6] Shigawme, H. : A wrvapendswca Aelimem  cbservable Hopt
Sdoads omd Mot covdaal amukoalgebras . Tsukaba T Math. 1, J44-154
(a7 |

[7] Sweedlon, M.E. :  Haf Mgebra , New Yok, WA, Bujamine

Tnc., 1949 .

/&



