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Injective action of affine group schemes

over a field of positive characteristic

MRBRHE R X 5%7\%( Hiroshi Shigano )

G, X thridr Lo 7 7, YERF - AT 74 VR
F-ooatT 3, u: XxG— X tGoX~onohr» LbofERL
T2 v, 4LodAS Po: ﬁ‘(x)——> T)® T(&) 1 TIX) 12 7!';\‘/ 7° 4N
KOO Lo bRAMBNEHBE 252 35, 0K » B UE)
RWBEIT A 2 ¥ AEA W R BRAIVIFA (lnjective act‘on) £
S BEEHE R R BT ). b 0B R 1
>sTit o 13, KXo 2933 2,

4y (371 % v 132 L6l )

X»T7 74 _eBAF-—0n_ 040K RAZTES
—a fFRudAEErL e 3 u e BiER
T b A r:a%mm%—”r/w\%ﬁw X7& 774 > XX
— LT3 et h A,
® (3], Z3®3.1) |
é‘yh\“o’ﬁﬁé’?%\'ﬂ Rrodfha=xF7 > bNEMLL
1



26

med o HBHn,@,d3RIET s 5,
¢ W \;ﬁsﬁré’\jﬂﬁ)ﬂ “Hh 5,
@ AXADEBERKE T: U@ — 000 ¥BET 3,
(3 7515‘(&)%1:10%?&3‘ 4 : H— VXY = q()=1 f;?;%
a *BRT A,
SRS o kEERETS . XarBEL., T 74
VAX — A2 TiA, I L. GatFRY . X

(x76)Yx & =F¥) ¢ 5 % .

PoMHR HAr@ERAnT. a1z AF >+ vhie B
HES K3ty ) o 8% RS2 ), FFa BT
Ko RRAOERABEIRLIT T v b 2,

R o K HE7RA4A . &, xvv%tfé‘vﬁﬁ&%ﬁ%fa% <
Go BAE MPFEPAEER . X o RE ZF 1A MR ¥ -
AY v it XiaGaffAY 2 »nT. L vh 05K
twt;tea produnct ) ‘Yx'H & RRFTH B, 2 tiﬁ /COD)
ﬁ_} yixr. Yx& Ao H affFHE (%,%)'l———% (13&-'/1{5)
FEABTH ). Go dnAalERIT. GRANIE R
BR S A ERTE A, B, Navw YarT7 0 r 2%
—ARTro RAE2H) . ol BEn x/Gg v YA

o |



27

13 ) v BEAY KB Rk 3,

FRBA ko ?7HREIBEE» S At J, HET 7« V¥
k2 G o RAT AV LIPS REE. A=V, B=TUr) T 5,
StHE o0 ARANMBAI T 2, Ho 28T 4KE ) S
?E&#W?&B%m%?}) 2.8, TO&RTY Y VAR So A &

BRreArnlE el 5, Wi Go X=5,(So,A) ~o

HRASBRGERCSE 2, 351, LB S (saA)=

NMe b, Qo wmEICT YU

YXHG\kk“(/ Y:SPKS\
L. BATHMER 1T,

b2 2 BETR L ren ]
Z AT f?‘?%ﬁ%ﬁmi‘?ﬁ AF S EFcba i A s vy e
Hh A, ,

G AR, Kt kv EBER . G RAT MR«
1w s b RE o FEMR s e v YR TR

., B IEEK (v THB)oa¥eh 3, 2ahiT, L

D EEETEARRE T e ot 5. 45 - - ofR
T (&Y XETH 2, | |
BOO 2T 5 V@AMBEL L < o ko 25T H4
IR n 7 5. Lne “ﬁﬁiﬁ T THX) o SRAV o,

RAHF e U REABANMITIY &) Teba 2

Iyl odb s,
3



28
Bk Th s cnaR) e T3 B3I ek
23 v A, BY a FRAFS T 3,
TR, 002 T ns UOAWMBEL L 2o ko BETEA
TANRSI N D) aWAKET kATE: LT kRE
ARENT S 2,

§1 G o TAR vt kR R R EA,
PV ) o B BA SR L. LK, B4 » 2ER0 W

+

T v Tz,

5%

X G o Er, [2], W, BIE32 L9, 21k ko
BE+Rowm iy [2],W, BE43 ). G=GXNF, Gt
Gox=wWT b RE. FaBRKEATHRNEE (2. &
T RABT. XY -7 R ) vs, BERHoANK

F<es § —G6G, = F
FHEFEFHTH 225 Y nto R AN

BE) - B&) —— (%) |
tREET 255, [e), W4 2 (1), 3B 254 4K 45
$9 ke FHR AR, A=OE A R A RRE L L by
LS T A e R R s
Tw PAFE T A— AL 23 3R T,

4y (: UF) s A

D R w7 NE 2L A/AA: ~ (&) . 22 o AAD
" |



29
Ag=Kergoan A, ARSI A T 7L (R 71570
RR3A) A EDL T T 2,
6 BN A AT & kD, GA) FITRL It o
TR K B HE TH 5, 22 A ITA TR
> L RARMBE L AT b 4T h 5,

3. A RRFBMCTH 50 5. kx BATEA ASIE
Uh B, T TR AREIAR L T (A) s BRI EGRD T A
75 kO, A) FRSETAARBBE TS L. L T kgl
o socle 3k THA. BE |

Soc (ki (rA)) = )QDAD<WA>DAAD‘= koy Ao = R
5 <. ko A Ardsn s ko B84 HD.

[2], R, BR42 & 1. &) W R Eo HEANRTH 2.
2. Lo@e®d s ). an,,rgvm t ko WBAAFEeS 3,
koA =R = kT, T 2T 2, |

XitHEe 774 v R2E -4 ( ROKEEEA. &
BT 74> RBRE s 3 cr 2l R EiE, T w3
AT KRBT h o, X BT 74 S REH AT 5
&%nﬂw)WQMWEWQ%WWEP£%aT5QQ=
GXde L. ug: R—>>Q 2B ARWEER» BAE ARMBE
R 5 Q~A BN oA ETNIE, U 13 EARNBEH
2, Qa EHME) i d: R—>Q LR3I TWET S

5



30

ENTI s, S kHWEH E kD, T]=R—Q 2 &C
FEeR B =) vERT . P bARNB S
Alewd Bt AAAMB S L dBER - LA,
M@ auhA4msBsnkics s, t2e FW=1, %
T1¥R o sode (sk) L2 AL wx, B TEERT b 2.
QESEB I RWB e x3 e, QuEH (RAKRY 7 mBfIR
3. (I#KofzdEr . B(A R Ry 7 mBET S 3)
TN LN AT EE & 5 BIR Y ) . AASRMBEE L T
Qs (Qar)n, A, 4 — 2 §ne i,
Pa BFA IR Ao BA . RERV A 22 5. BEARM
,%ﬁ&w\wzmm@gdo‘(:%M@@@),H:;M%&a
Wiy, Bsvo s TR

X =55@ = Spe((Qar)ny A) = Y6, &
i34,

WNE N 0 BA oM o R T H 2, kRS THTAK
0 EIR4L K RN~ f ot EREBAI2>Es P4 TFTE
d~xd g, BAF oy )t/tU?’&U%mﬁ;ﬁ‘f%:ﬂ??g?):gi%?%ﬁﬁ
Uiﬁhﬁ@ﬁﬁﬁmﬁ%@‘%i?w%*wfﬁﬁwqﬁ

RETHRCIANRLTAAEL L3982 2 g NTR
LT hH <,



31

RER v 7"HWEAs BRI T 7 LEANRE. BIE. Ao
BRATTITVEH ) voBARKTE b~ T 5. AR
2 R=YergsnR TAKINEAa4I FT7LET R 0
ER w74 T TE A, T A— AR AR R Y 7N
B et 3, (mia-> )R EHR 21, & ARTBEM %,
M-——9M®A@5‘*M®A/AR* (P itMo BREET) T & ARTREF
EEAE NI O S SN SEi n(*m)\ 7> S REIER b ef e
o EHEMES2F- =, FY. RAMRSDBEN = FL T .
BRMEE Ny A PNEATRERK Lt o vhs Rk, A0 M

ﬂﬁ(KMﬁvfm%ma5~%ﬁ%mm\ﬁﬁwwﬂM@
27 3R T, Py RERK L AT L T H >,

IR T (A T16d) A, Ra2Lifoim< ¥ 3,
4y (F781) AwREZEFAL L@, Lo = -0 BT
3. AR, AIA - 7 0B ML L AAK RInBEs B
Moo MAEE 5 2 5. & 512, ¢ o 8. R=KRoyueh
vhy . ARAREEERTM . BPS . AEIEX T EHE
%%Faﬂﬁ‘ﬂ: ¥ A,
@ (%383) Ko 2- 0 BEALE R 3.
@ =1{ R; R AabRAT7LIATE 2 A 7 REFEFA |
o =11; TrrAoRy74T' 7L 22 Avs At L BEA ;Ha}
7



32

AN

a3 Wk, R— AR £ I ROp R 1T B v

i T - 2 v %

o

@) (BIR10) G=SpA, H=Sp AT |, ==L T 1TA al

]

v AT T oL, &3 A AR 7 (3 fpg.c kB

L
T2, Q2 &G BETLE NG T 24y AX-4 T h

Y
‘¢

P AW ALRFRRTEL S ritRMETH S, 3 5

~
(]
Cr

o B% . Hfi@:SFg(kDNIA) %43 5.

Bl o RfE 2w 2 2T W B,

W A AN LEERFHETH S,

@® Avd Mo %o ?éﬂ“é‘]/%*/iﬁ&.% T HhA,

LY A IEERAAL RWBETH S,
Dr ®o FE s LT), ME A2 =. @ & 0o AE & 071, 87
L6 o RITIEHI NI v 3,

3R, oY, BARYy PRE cEAEAR Yy 1T 7
Lo fslo A8%% 6322 35, (05)) A

Rlo B i L Az s, ABRERMe 2. A RH
f9%6 AAMBE (Tt em- X EMABASMBEA LGSR L)
ThE, W a FIAES 9. ERT@E5E 2. R=ko, A ¥
ETRT (00 4 AHET 22 coh o3, e Q@A

r 14 %

°



33

Spe ((@@RDD, A) = Yx G & 1832 ¢ Z3EB T M s,
IBEoo®nr 74 577 SWARL T B LS.

Q% FEHOAEA RIBENAK L T 3., El), A 4% %2 Q
LARSIND RoBHEZR (AARNREL L2 ) L7 3,
WIS AN IRF Hd, LEEALRBE I REEL
T R=ko, Amen, LT ZRLE D e T3 =,
X3 AARMBEREL LIAEFTH, =, 45 2. Q
AP s LT RMBLEAKESI. Q% & (RA)KR Y 7’wu%¥t
A3 e T3 Lo BEER (BRTO)EME) 2 & 3 Kk,
Lovy . EBHIET o &3 1%:; FaR) & A o BPAAVE £ v
TN tRe v, 4 v B, ER) TAMKI N B Q,
Am%M\/rv‘ﬁ<E@<m>,<EA(m> XL Aa, o3 . any
. FASDBERE L IBMITAR 2 TH 3 Lvs ok
AT AT T ThA,

82 ARIF:> vy wfAevun )R
1B ®E < %M(Q/@R‘“)DAQA) = Yxa & %K 3,
Senh TR, T3 w, kB RkZF -, REA
vz 4l RAGAE) S e T 4, B M,, ME, ME, Sch,
LEaRIT, 40 R 25 L32Ts v,
X% k2t -ou, GEX A SIFR LTV 2 RBEFLET
9



34

3. T eM, xex(m, ¢eG(M) mH VT d : XxG—> X, =
0,1, % dol(x, &)=, d(4LEd=xXt & <, Sckk(@/ﬂi)?“
D (do,dy) & BHLAE X Gind A% k 2+ — o (k) Loy
&:‘([41,][[32,13), MLE 2 o ABIEBRET . Ank
Xigv&o 7, |

BAR Ly 'REAo Ay 7P/ . TR AR, °/
W A—B |, S2ABANBINI T 2, G=SA, H=
SheBy Y=5S 2B, AF 2T w3 XxG Ao HoARH
13 (Y, e) (gf{’, ﬁﬁ) b T, V)R Yx, G 13 P/ﬂ\h/E
BT 3 R0 ZARI TERIN B,

4o

Y HxG T3 YxG — Yx, &
d\

T =V do(%,ﬁ,§)=(1,§) , d‘(\}’ﬂ’g): (ﬂﬁ:’\,-&f)-&}\%‘o
3. RFE o 9 ¢ 3 EF

D)
Se A T SeBRoA
B !

| ¥
|

SeA T2 S®B®A
81

TR, TR V. VW), BU) 3Rk do, dy o BT A=

(7C®1>AA , ¢ (sebea) = % S@%(b)TLCQ(.))QD Oy (fYB Tt B o

to



35
HAE T2 ). AN LEFI L L. 3K

Tl (sead)=Sel®a U (s = D, Suy® Op (S>)7C(a0)) @ Qe
(sHray ‘
n

b 3. BB IT Pl = L@, , POWdI=F 0Ll »b 2 b,
SOA = tor (fot — 1o ) IR TS 2005 So A =Ker
(VY- Bldp) 543 2 . 185 <

o)

0 — Sp,A — S® A > SeBe A
AT

TR kKN Ho B o .Q%\MJ%JUV Mz 3 2.

BREL. Lo WAFT A 3. Ar¥iTsvhb R
5080 Yx, &G = S, (SOA) 4 3,

3E 9, S®A » So A EERFRTE B £ i RSt
P SR SRS ?% YNNI LR s @Waﬁcgw@f(}@\ I

Ak do
Y x Hx Gr*;_:,’ Yx H — SFk(S’uBA),

)3k T Ao T VX G =S (smA) 53,

37, RSS #) R=ko,A C SoA, L3 o £
Tomen. AnREBRFRTEL. 2o < (SiAdG A
Sn A:rEEFR b 2. —%. %o d) R kKo WA
mh 3, Z:(SpA)og A TS Sakh, (;s;@a;)@ka l-——)bZSCd)a;CK

i1



36

' (s@a)= };(%)(S;@au”)@,a ﬁ(aamja> N S N T e
AL f (=3 s, @@ (a;eA) £ 3 3, A (saAde, A
% Sog AR T SngAmEE . SO A G S®A v S®A % SmA
MER £ AN E . ko Ear SR, AR h 3 e vk p s, AR

>, S®At SmA EREFHRTSH 3, g.e.d.

$3 EAZE R o 5~
MTF . e s e wFRY ARk o BIra pro ed 3.
AR Ro EFRAEIENT 2 2 035 2,

TZE®R, AsWEHOMFErRro Ly PNk ATR
AR ER. Qi AARMBAK e k & B RA S 1B
LT 2, IRE®. 175, TQr AT b ko BET A
Eaa ) 52, X nToANIN 3 QoAFE B
PRI L TR ERRERCKE S S 07 p 12 ey 1
YBR B, AL VT w3 LT AL %S LT Byk) AT
L 2. Ao BRATT7T VEBAAMMEBR . (B EEAR
MBI 2 L TEF et o AT 3. S5z, AR
PEEFBIL 2, |

o {HaBAeRCC, BAMEIB LI QR

12



37

RmmBEA v an ¥, Qg (R,ADRy 7?mBFe 1), A 21D

‘ﬁ%ﬁf%’i E L. Qx> (@/@w)'DA/AR+A» LrEy . BRRo BFR 2R
I L,

I B BReES L MR SRR RMA (TR
Son(MAR) M RASTHRE L vy s ea BK) b5 1 ed, IE

Mt (£ tew > b2, —fBvRo2 e 3,

i1, At fiy 718 ke AIRAENR. R2 Ao B
A4 FTTAERIMME T 5, RoBHANLA R (B
E AR L v ) By, AR cRFENCH B,

a3, AwRELEFMA K2 RS v, Lo
L. R=(EBEKW) » & 3 11 AalRL%‘?%ﬁ(fxﬂ?T&)tU
P R=kDA/AR+’At:ﬁ]4)E_) T A, ‘{nii??m%’piz“ﬁf;/\“
3310, R=<E> ASFH IRt 5 L v 2 AT L),
niERo BBy S u s, (FHREMs L F K o Tox ARE)

(s

‘vz

ZFED., Qi kAfRMBARE T 5. KA,

W QU ARKNTS 5.

) BZARWHEN $:A—> Q2 fh=1 133t a "B A,
O 4Fo B (Q, ARy 7 IBEIARHE 5 B,

L3



38

B2, RemEGER. AL Ty P RET kAR
ERTEERR . R=CERE) . H=SA0ARD ¢ T 3. 1o
3. Ho BT RLBENN RG-S A afKE 7R
Th . R=kOpe A RLT B, |

LT, 2nsody AR T2, 317, 2@ 1L L3N]
-3, PR P SERBZASRLEEFR b B p oL

RiF e ArARFRN TR R FIESFANE LT 3,

E1 3 (02], 3R ad v 4o AR ) R o MBI T4 E o &
W o RiAﬁyEéw F7TILEANE LT 3,
S R P RA S 7w 508, A BB R *5 3,
r RWMAA R RIAERA F7 0724 F 710 Ahsdd

0
25323 vyt ANRLEEREM TS B RE

M2 TEB =, Flha B LR vw 3, 7% o | qik

i
[
N
i

H2BamB4 v ) o EBES S, @11R

5T 035 iR ok %o, (ERER)

RL, R,AEER RV T 3. HEo Ro KA
T TNm v, A BRKA T T IL MM ¢ R =

I 4



39

m timrbop HTiInd., AGRLEBFRTH 2.

., APRY¥EBEN SIS I, ARBEEAT & TW
=1 A bo rBAET A RFNATH, = (03], F3% 1403),
XHT. SR RARMABER SMABRKL v oo L FET
v, it s>, T: A— k ﬁ\“Eﬁ/%\?\\& Z v 2 13T A
C%Wn;ﬁ%ﬁ‘z-—% 2 e M S Tr oS b b, Ao B (k
CERE p o ARTR) | Ao RF RN FE KA
Sweedl;r » KB o IRy —MILAERT Ao R v L TR T
A, oM chy ERrnE ko,

oy RIA LS, B L T ,A(P“)—-{of“; aeA}
LB, RERAGHLE L naBARy TRETS 3,
SqagA={aeA; R T2 BEY 2% Iy 3 <, I n aBARYy
RS 5,

KBo BB ([4], E324.1) A RIFEH . Sp A= R
RLT. ARRITI M5 2. b vk b\“rﬁiﬁﬁf??ﬂ’lzriﬁé T
AP RQA ©d ). gWaok UNTT T PTPa v ua
THB., REL QA I A B LAK o 7 2 AR
¢T3,

15



40

1o BRRATEMF g F v L X% e 2w 23, (3EH )
R2Z, AP RELARENLRy PRI T SepeA=k &4
T, AN AREBRATL S b 4B, B

L2 AT AT R TE S D LT RETS B,

T2 1L o zEBY k=% v L 2t ve 4Ea0 BEENEZ

Fo o A= AAATY L3 mar A As ARRGIR Y 0
WEI &7 3, 33 A/aimes =~ RFEA LT T, T’y
TR 2 R4 Y . AnF ﬁ;(k) Edhodir, TRTLE
Do An s An/a (et BTRT 04 3, R A BEET. A A¥
T LETRT L %o tiadi s 0) . A ke T 5 1= An 15 Ar/a(aed &
HEY a2 R IEHT L) R 1T Aadney BT TS
.2ty 0 AR C ReA+kRORT w3 (lemw)a®) C
R'eA + kadT®Y, 45> 2. /R C R's Afanmay’ » 2 2

A T .
o/ A2 A 2 Ae AL 2 A© Avanmed .

5 . R E A Aadae) BARINEE L 25, R=keR %
A/t RIDBE L L 2o BADE 529\ 5. RISEHFIVE
Aty $ 40 7?»-? SO0 P SRS N S | KA BRoK1mAE v
WL AvAnlmeY IR¥ERRLEH 2.

R B= AMRS £ Bl By=Avaumen’ = (B/B(upB)Dn

16



41
b 3, ﬁ%ivuﬁ%¥i@”§2¢uimmwfw%%ﬁ
fo. BT 9 AR hDB/s(%a)*AZ(S%B)DBA rEHEFE T
b r, BB LT Ae Ro T RS 2,

R C kagh= A" C kay . oA —AF <A

AT T APREE &/g° 1< ¢ 3 A&“ a F R AT X A&ot* AT LB
Bh, Moz, oK AM mhlafkEimrme s,
W Ad A—ko,A EEEFARTS 23, AR'= ARgAY w2
TRT L0 A BRI TH 3. Mo s ) R B
B89 53, LY 3. R=kaR" T ABRnuH LL o
BRI - 2 d vy, kabEAE, Y. B TR ¥ BN
= h 3, | | - g.e.d.

7?115,}22@%&@% T 7w WL~ 5.

MR 1L, RAEZDER AzR77RE. QEhARID
BEANEET 3, A, Qb A, 31 Rz AEHIVE
Af,b;,i’? 2, B=Fa k> w 2o b 2L T 2,

M xe@ w2vz. X<k (GneN) f: 515, xeE

@ EV={x";xcE) etw rir. BVCE (*aen).

SEARBEET 3. 2nev 5. RoztMuxaz., PCQ
b0 P b ARSEY LT 5, ECP (meN) > PDCED .

L



42
S R 4 WEEPAHE . Az n. 7"IRE. R={(BG)
vy T3, 3Lt At kR EAMANNESNLIRET 3,

G=SA, H=Se(AAR) £t T 3. tar 3. Huigok
Kb-7 252, rrvy. HoHo ¥t & 2684

RAL T 2,

T, EI] eXKmo £IR LI O = kG(66)) Bt
ok ¥ 5% [5], Expose XT, 53 & 53bis & 9 . F A AEBF Co (W0
1T Swooth % 2, 457, Gafe< bt - 32 T 1’22 D4

ANTIET 3, Yo

R Oy A = (ROgue DO Oy A = BIRAT) Oy A

~__ (P ~ () ")
BLATY Dy A 2 (@(H"\T)D&T)A)P 2 Rq’ (¥neNl)
S,z WMEL L0 RCOWRTY o A (VneN) vH B,
é{:e: . R C Q( W(H?(T*P“)DG(T)A\) = (Q'()(HD’\\/T)(P“))DU(T) A = h%)A
rete s a, 041,202 40 () OGRT) = k B b v b,
V5 ART C Alkog A, Er 3. BRT(D ) U=

N

AlA(boe AT w2 H= G AMR) D S, 00=T. Btw H=T,

o %.e.d_
Ao, R=kDpeA 2RT I e b 3. % N3 Ro

VIRV e 3 %\'ﬁ‘i‘ 3N E LB, YN % Kidow R &b R

18



43
1T Lo B2 54 2 EE L TRE, K ntEHE)
— KA B(RE) = dow TG T 5. éﬁéﬁ diw TNG 12 FRK
-7 RaRD KR ESTEN,

QEAEARMBANE., XeGH QR T 2. xvo BN
L. A RMBAEN T Q— A, 4 3 X %
. RoHo EB T EBRT 5.,

WL, RAEAR LT 3, Q1 EHAEARORIN
oo, Q=<CEFak))> tis b a t T 3, X€Sp@(R), To %

Lo BLBAT W= Ker €T = ker X | P % w1y yen)
TAMNINEQaL T T vET 3, ot 3 QWP 2

Y HT69 5 AT RBERE . 4 F 0 By, @D L

,f&/n‘[e] = <E@/M[r] (h)> ¥1d 5.

3. ORMNEBMEI AT ez, B» AT A-9- %
Blather Rk =B L, BRA Frlokto nx ey <
ﬁn:—ua AT eI ws, B *b“‘y_%\f n vA F 7“%%2 g,
B 2 kiTh,..., Tl /(TF .., ) RV T, T T AEL

o &3 TV 5,‘ YA TN N " 2 3,

2 ([4),1,83,38) Bam3 nhTakRKEET

19



44

3., SEBoMANK . mE SaBRKA FrLe T,
R+ 8 B St BluB "HI n A F 2, FHHHFT
SHE L LT B S®(BwB) h 2. JofiFTF. B

LS PRI AT o ERITL  dFRA TS 3,

AT k=R, A REARENEERy 73, 35 =R

Dt EBE LI EC, D G=S A @ f=KdwumA=

dom § B m= don G —don T | L T EmR | - 7 X,

3. T HEACZ I D RoaAAOLMEEL LT
o BB AR e T 2, FrAEKINL Ao ARA T T W
ko AEHBEL L RET 3, PENTAMNS N BARA

FTTLEEET L@, Kdm D =m vh3.

HAB4, R, UztAaBme4 F7LrBrRKT Un
REA%L LT 3., ot 3. RAKRMS
v ®g A 3 (U/UR+>® A , UG a +— 2@0) Mmook UR*)® Uy A

2 F 5,

SWaSEH G ARRT 2. E® 20 I n FAE T T B
Y. Ro T ARIEMT 3,

20



43

E® 2, R=<(EE®D 3 . R=kDygA b 3.
B, RERLABRANTH 2,

SEB.  F & A /,%wuﬁ Ll 2o ko B ELZT,
E=FR®kra23IN2+aed3, F 2%@3:;1;6%45‘“7
WNEHBRIaE2HE2AT:T, 3T AR 2 AN TR (4F7vELT
A)AEP LB NS AT A4 T ILITARK
T T Prot®aN, Nt+tM /AR INT=BRA4T 7
LEAAE e T 3, YN Sy, k £ RIRE RN RACHC T4 B
dELC o ART=AG" 123 L e EHBL T B . H= SR ARR

=0ER&e) B <, U=kayw A =5 k.
BB Qam T e AL Uy, Qp 2FL < i s
Loy a3t dv 7, M4 Re2aQe & i & U, A ~
(UvatdYeA ., Aa ULBEFHA wr (VQY)A A UQY, + 7
AU AU =U". =% . Aa) =AQ" = ARY=AUT , 1E- <
vat = UT . Hr. Lo B |
% U, A > A, ug a = ua
L1, EAFBME L ). Qamf Af o Q RBET
25 0 05 b, A& ; To Eo RWE ) Q =U K
Bt Cdan@ = Kdb U = M 2h B,
X=€?K(3a eI, xeXlkR), Ty B X 2 38 %L? 5,

21



46

AR R, T, BRASNMNAK BEER b b eian T,
TWW=1 w2 Ty 13 FIFE 532, -7 WP 2 Ro
AN RET AR TE ). W) o W@ AN 3I N 3 8B A RN
A, HEB3Io RE 2HE L v 3. Bm TlW) A& K3 n
PEEA T vBATEH P » 2 L RTRAMT B B,
M= Kidn @ Z Kidon TR = Kidan T(PD) = m ¥ 2. @t
T o) vy R (TH v v, fTnr, T BERF/CH I,
FMEr Q=U %% 7. Shuwzn@. Q<R<U=
R A % 2. ERo TFHRITT A T v 23, 32, Kv=0
W X=Xo BB B LE B, %A< B r < U= @y
PROHG — X s b i, 3L Xak e HE

FEEIATBCE LR, X =xo B o HT LT )

8 \\.° E?ﬁ:;: H«ié\' »’: X, R~ 'Q= Tﬁ(fﬂér) =U =% 3, %ed.
- .
t<i"}?®?ltﬁﬁ}a XGS?hE(k) c R=T (P & B <, TR

LTy X e o BB T 3. X BALE o 5 T o R
TE A e AIENT . =l X 2T 3, AAW =B ek <.
Lo BB omBo ORI EHL s, (omwmss 3| IBIN)

— |
0 — (Ker e+ n5Y /Bl — PP 25 RAHEY — 0

(ter T+ 75 /2 132 %6 (R, B ) Ty 7° #8410 A% (%7 P/uo) Is-

E:

S

4
4

TesrudysemdERE LI, B2 &), Pl wﬁi&ré/v%

22



47

EB%M%W&@&%O%jz\i@D$D(@MMPMF
TREBEN RS, o T bo RA AR T, ABEL 2
P RBRNBE AY LT 2, T =u ‘x ) (RYRNET) C A/,
BEL on, AR aEBR . RO o 531 r/di RSy
Th BT E R IR LIS, P;Yé\ RARNE = \q[T,)-~-}TM]/{f\P,~~-,Tyf >
# o R = (7, LT/ LR . YR S w/uB? 4
POORMESE L BO)=9a) (<iew) RT3z, ¢
P B ANMBEA LB 55 55, B 5. Birhk AR
Bt ernz, &B2 L) R AR AI N5 Ro B4
THRERES THEBRINz RS, Tnd=<BF)> i,
INE M R o Bt?,%ﬂé’;%vz 3 13"9 \ ﬁvébf@z&
’J‘ Pl = <’Q(F>> i«& 2, M s 3, K- <,
Mk'(ﬁ/(mﬁﬂ) 2 diny PP L dow R = do, PR,
IR RMET ST dim, WP = PK‘“"‘““‘__P AN
- % . divn RARHT = pK‘MR 7:“5\ }:7 ‘ KAW\P : K‘AA;M‘R ﬁ,*f/ﬁ%/%"
IN B, JHB S KrTy=0_ Y. Tz BERF, L A,
CASREEETANTA L, R ke BT
Ty ( B (%)) cARIRnT w3 s R ETN 13, Eﬂ::i?@ 2 T
BT w3, goecd.
Badprlarm, Xig e YR »T7 4> 2% —wzts B

23



48

> 1B TED T2 1T 7w IIRIRT 3, i~

[1]
[2]

[3]

[4]

[5]

(6]

(71

[81]

[91

[101]

[11]

[12]

[13]

[14]

References
E. Abe, Hopf algebra, Cambridge Univ. Press, 1980.
G.P. Hochschild, Basic theory of algebraic groups and Lie algebras,
Graduate tests in Math. 75, Springer-Verlag, Berlin, 1981.
E. Cline, B. Parshall, and L. Scott, Ipduced modules and affine
quotients, Math. Ann. 230 (1977). 1-14.
M. Demazure and P. Gabriel, Groupes algébriques, tome I, North-Holland,
Amsterdam, 1970.
M. Demazure and A. Grothendieck, Schémas en groupes II (SGA 3),
Lecture Notes in Math. Vol.152, Springer—Verlag, Berlin, 1970.
Y. Doi, Homological coalgebra, J. Math. Soc. Japan, 33 (1981), 31-50.
Y. Doi, On the structure of relative Hopf modules, to apéear.
S. Donkin, Hopf compleﬁents and injective comodules, Proc. London Math.
Soc., (3) 40 (1980), 298-319.
J.A. Green, Locally finite representations, J. Algebra, 41 (1976),.
137--171.
E. Kunz, Characterizations of regular local rings at characteristic p,
Amer. J. Math., 19 (1969), 772-784.
H. Shigano, A correspondence between observable Hopf ideals and left
coideal subalgebras, Tsukuba J. Math., 1 (1977), 149-156.
H. Shigano; On observable and strongly observable Hopf ideals, Tsukuba
J. 4M'at.h., 6-1 (1982), 127-150. |
M.E. Sweedler, Hopf algebras, Benjamin, New York, 1969.
M.E. Sweedler, Connected fully reducible affine group schemes in posi-
tive characteristic are abelian, J. Math. Kyoto Univ., ll—} (1971), 51-

70.

24



49

[15] M. Takeuchi, A correspondence between Hopf ideals and sub-Hopf algebras,

Manuscripta Math., 7 (1972), 251-270.

[16] M. Takeuchi, Relative Hopf modules — Equivalences and freeness criteria
— , J. Algebra, 60 (1979), 452-471.

[17] M. Takeuchi, Formal schemes over fields, Comm. in Algebra, 5 (1977),

1483-1528.

25



