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1.1 ENX

AV BEES C L4 REZE, GL(V) EB V 3811
B AT HIRE. HEEX, GLV)K— 1 TtE«EV AV AK—
NREBRE, EF — PR a1 :z/\aiﬂﬁéﬁj‘tﬂ%f%ﬁﬁ@ “Vv ARH

— N n LB (e;) B, B—PEEBRE o V -V H—1 n i
(ai;) FTHAE, BRE a;; MEREH, XEREEMER ale;) BITE (e;) K
TRIN:

= Zaijei
ik EL: )

U oa B—NEWHEYE T o BITHI det(a) = det(a;;) AFT
T, i, # GL(V) AILLS—Y] n W 97 o 48 15 A4 B BE S [R) 2K

MAEWR G R—1MHRE, REERAIT 1 NIEH (s,t) — st. # G
2@ GL(V) AN— 1 FAXZ p M G EV B —M &M £ 5. Baid
W, T —ITE s € G, % GL(V) FI—1I0E p(s) SN, #15
T st € G, F3

plst) = p(s) - p(t)



4. B—F SHEFRTAEIL

ROL (BATHEIE o(s) B1E ps). B EHEAIFAATBLHEL:

p(1) = 1;p(s™") = p(s) ™"

Yoo W R, BAVME V B G F—1T k72 H (BEHNT AR
B, BMEV EGH—1T%7) SERIMNABTERV RFRERNE
FRIKEE. ZHAR—MNESRRE]. FE L, ST ZEMNAHXR,
MIBMBHIRE V BHEBRANTE =, FEETURE V B—1F
727 (FHEBEX, B2F 1.3), EESXE v, SEBUHXE ¢,
B ps(x;) FTAERKF2E4E AR RZEIE.
MAR V BERER, & n EENER. BINEKR » ZAEEBH
ZARE. 2 (e) BV BI—1F, 4 R, & p, KTXNERFEE. K
(BE:]

det( 3)3/-'0' RStZR 'Rt, S, t e G.
WL ri;(s) RAERE R, R, WAL NN

RZ, % Tiwe L %f\ﬁgj‘ﬁﬁ%ﬁER (rij(s)), HNHHH G
£V A—1MEHEERR o IR, B FEREEID S

& p M p BR—AH G 7AlE I‘i?llﬂ VRV ARNER. X
BARTRRREN S (REMY), mBREE MRS 7.V -V,
B o “BA” o, HHEHE, BLFERRIL:

Top(s)=p'(8)or, Xf—V] seG.

Yo Fpy RBITHEEEASHH R, A R, 5HE, XPNFAR
BEXEE, AE— D UERE T 175

T-R,=R,-T, % —1] s € G,

32‘515}2 R.=T-R, -T~'. B LAIBXFEMBNIRSEER— (X
—zeV A r(x) eV HEXMN); 50, p M o BHEHR.

1.2 EAEXG|F

Q) BEGCH—NMEExFR—ANEEp: G- C, XEB C TR
ETHHFEH. B G RE—aRZEHBRERETE, BTl p BME p(s)
A BALAR. ﬁ%ﬂ BAVE |p(s)| = 1.




1.3 F3RT 5 -

MR —V] s € G HH p(s) = 1, BRATAEBR ¢ H—AFs, 1
WAL (B R R,

(b) & g & G HIpT, V 22— g BMEZLE, M (et)iec BV
H— 1 LLGRITGEtENTR. ST secG, %o BV BV AR
ZE LR ST, B er R ey XFEMEN T —MNEMRT, W G K E
&7 BVRANIRET G I, TR e, = ps(e1), FTLL e; BIER4A
BV B 1M RZ, W £GH—IPER ESEZIHE—IRE
w, 18 ps(w),s € G, A W BI—ME, 2 W 5 ENRREWE (4
T(es) = po(w), MENT —NFEM 7: V — W).

(c) E—fxHh, & G HAAE - THARES X £ ZXHEH, T
—sc G, e X B—1TE# 2 — sz, HLFER

lz =z, s(tr) = (st)z, X8 s,t € G,z € X.

2V EAREZMN, EEAF ~PE (er)eex, ZEE X KITTREN
TER. XfF s € G, % p, 2V BV ARLERE, B e, ZBF e,,.
REXEHERR G FIRTSUM G 2T X FIBE#® KT,

1.3 FFR

2 p:G - GL(V) B—1T&MHERR, W E V I—PMFZH. &
W WIEGRKIERTERZN EBRE AR, BA)EHR, R
WXTF—V] s e Gz e W, #E psx € W. T p, ?_'* W i BR i
oW £ W FeHH LR —NEM, FH oW = pV - oV, XK,
V.G - GLW) B GEW AK—NMEERR W i v —
™F &R

Bl MV 2 GHEMNER ZBHF 12T D). W RHITE
=Y e, TEMNY V BFI—4F23H. IAX—V] s € GHEA px =z,

selG

I W RV A TFRE. BATRRSEMRFAM. (£ 24
RA VB E R R — Y FRR)

EAE T BT AT, AR B — T S P R LS. M
B0 V =R W 5 W HEf, WREG— 2z eV aJLAME—H
ElRr=w+uw FER, LR wveWw eW: SHITFH WV S5 W
KIZZ WnW & 0, FH dim(V) = dim(W) + dim(W’). XM EE




6. SF—H ZHFRTEIL

V=WoW W MEWEV BT FxHE. B —zecV
BRI W PRISE w BB p -H’rﬂﬁtﬁ—%}ﬁ% V=WaeW XiJ
VEW FHSE p BBRE W, FEN TV zeW,p(x) =2 KR
2. W p £V B EEARE LB R —ANRERE, 1 Ll
iE, VR W 5 p 8 W (—UIHEEMH p(r) =0 B =z FTBIES)
WEF. XFE—%, V& W LKSEER W £ VvV R4 F 2 a2 185
BT — T hY.
AELRAIEE %ﬂ%in—tﬂ%

EE1 4p:G-oGLV)ZEGHEV AN—IM&RERT, MW
BEVH-NMNGLTRENTER. MLEEW £V FH P4
FaE W, ehE GZTRE.

AW BRWHEV PRMEER MR FZE0N, p BHNK V 1
SR, 18 p £ G HICRZ FTRIESE, FH HKFrE

Zpt p-p; (g 2 G HIB).

teG

kﬂjpﬁVﬂﬁ'{)\Wﬁﬁpt’EWTI FTlL o0 B V BRA W. &
zeW, B4 p;lze W. Bl

Pk

-1 1 —
P-pt L=pP T Pt D" Py 'z =z, NIT p’z = 2.

XEE, p° BV FE W BN, EXNE WK — R WO
&, V] s e G, TANETE

ps-p{):po-ps.

By b 3 E—TF o 00 ot BAEE

ps-po-p?:—Zps pe-p-pi Py

tEG

MIEE e WO s € G, B4 pPz =0, Hk p° - p,z = ps - p°z = 0, ATLA
psx € WO. XERERH T WO £ G X TRIBER. EHEukE.

FIE WV EEH -NMER (zly), BREBEREML: X o &
Mg, Sty BN, RN ¢ £ 0 W, (z]z) > 0. XBERZTHE




1.4 RAHFRE 7.

BRE G ZTFARE, BT s € G, BE (pox|psy) = (zly). FATE
> (pexlpry) KAREE (z)y), BRATLAREGARX—ER. EXHERTRT,

teG

WHV PFREXH WO E W B—M4hFZE, HAE G ZTRE.
XHERAIEHE 1 ME —IEH. EFEHRER (2)y) HATHEKRSE,
MR (e;) BV B—TCIEARE, A p, KTFENEFFERELE—
B %

RFFEE 1 MArRAKEE. S 2cV il w 0w £ 2 EWW
WY ES . BM1E 2 = w + v, [N poz = pow + psw®, FHEHHBT
W H WY B G Z FEEE, Tl p,w € W, p,uw® € WO JZT , PsW fﬂ
psw® & pox PSR, B, R W M WOBE TRRA V. BATFR V
RWHWOKER FAHEBEV=WwaeWC. V HEUETEN
(w,w?) FFEEFR, XBE we Wuw'e WO, IR W 1 W° HIEFEREA
R, 1 RO, B4 W oo WO SihiFsEMER

R, O
0 RO

L EEEREZ R E R LR E X

1.4 AR[AFTR

% p:G— GL(V) £ G FI—1ME&HERR. BATER, p BFATAY
BREH, MRV AR OHBERERT OV 24, VEFE G ZTH
ER AN, HEHE 1, B oMFMHES TR,V AEFARTW H
(BRHERKZHEV =00 V). —RHRRBABRATAY. LUK
AR GAT), N EAERRBERELHE —AE > 2 B4R,
W EE M, AR 2Y3R 8% FH KA 1 HAh R o

EH 2 - NIRIPELTHARTHNE

2V 2GR MEERR. BRI dim(V) fEFINE:. dlm(V)
=0, EHAZERN (0 BAMAR SN ZERERN). RE dim(V) >
mE vV Ay, MACEEEHTAEER T, & HEHE 1,V # _Iu
SEAEM V o V7, dim(V") < dim(V),dim(V") < dim(V). HI=
NIRRT, VA VY R —EATAR S ERN, B VvV g —ik
ANRJAR A B




8- HE—H SMRTEE

AL RV ENRRYV =W oW, &2V H—TAHY
R EMIHE. B0, ﬁ*ﬁﬁ%%ﬁ”&"— £ p, ARFT 1
KITEIE, X8 — A RME—K) (X W; AREZ, —HE%
8] o —EHE R BN MR /). R, BATRFE 2.3 &

B, 5—PHEERAAATARREME W, BIANBAWKET 7048 3 EL.

1.5 BT RIFHHKEIR

5EANEHE (XM eHEFEENENER) £—&, &7 —#/
“Feyk”: kB HE MM Kronecker . ‘BHIE X F:

w VMV, ERARESE. RELRE W, EF/—1 V x Vo 3
W NHIBET (z1,20) — z -z, L VI 5 Vo, K ER, AR TFI4%
48 AL :

(a) x1 - 2 W TR z; M 2o PE—DAR LR

(b) & (ei,) B Vi BI—1E, (e;,) & Vo KI—1 2, W —Y)F
e, e, 7 W B— 5

KU, ZHE—NZTFHEGFEEME N (ERMWEPEXT). i
fE Vi ® Vo, &4 (b) 3R,

dlIIl(Vl "y Vg) = dim(Vl) : dlm(Vg)

AR p!: G — GL(V1) Ml p*: G — GL(V2) &¥ G IRANES.
F s e G, HEAT&RMHEN GL(VL @ Vo) B TUE ps:

ps(ﬂll 'Iz) — Pi(ifl) ‘ Pg(ﬂ?z), r1 € Vi,x2 € Va.

0, FITEFEFIME— A 5 & (a) M (b) FH.] T

ps = ps @ -

0, BEXT G El Vi@ Ve AK—NMERERRN, MBURRBNZRPKE
.

XA E X ERBEERRERE: 2 (e,) £ VI F—1E,
(ri02 (8)) R py KT RARMIFER; SEERMHE X (ei,) W (i, (s))-




1.6 XMAFIZTEH -9

HEH -

ps(€sy - €5) = D Tin (8) - Tinjn (8) - €4 - €4
Rt ps BIFEFEBLR (7,4, (8)7i,5,(8)); 'ER ol BIFEMEES p2 BIFERER
KEWR .

RN AT AR R TR B — RN RS TTAR, B0

EANFT AR EM, X EANT] 23R 78 7] DUF AT HAE AR B 32 18 K04 2
(BF 2.3 ).
HERFIFED, RBEHREERAALUTEX: Vi BV, BEANREZE, EA7
WL G ZFRE, 7AEE (pi,) W (1i,), T Vi @ Vo BERR @i, - i, FTE
R R RS (E], KRR AL LXK, BENAHFEEERN. XBEHARMFHK
B, SFXmMERRR, L& L

(1) — B o AKBTEE (¢,2/,--) MB BB v KB TE5E—
HEBELRKEZR (v,v, )

(2) 22 Vi (8 Vo) RA— 1R b8 —"N RE o FrdRmE, R8T
M XBREHAZTE, TESE VI 24K

1.6 XMERAFAZERA

BikERR VI MV, #ERTFRE —IMRRV. BAVIVLa=VEV.
ME ()R VE—NE S0E VeV B—1BHEW, F15

|

9(613 y €j) = €45 * €4, Xﬂ-—'w (‘ljj)

WHER NV z,ycV E#HE 0z y) =y -z, A 0 MMEBTE (e;)
FIGERN. B3, 62 = 1. THRSME VoV #4084 EH:

V@V =Sym? (V)@ Alt?(V),

XB Sym*(V) B VeV HA—UIERH 0(z) = 2 KIJTE 2 FIE
VYR VeV BF—UIEERMH 02) = —2 BIJLE 2 BT

A
op
=)
E




10- ¥ SMFRoTEIL

ﬁiﬂ@%é” jﬁ% (61' €5 + €45 ¢ 61)1’@ *ﬁﬂﬁﬁ Symz(V) E@‘_‘/I\ . Tﬁfﬁ%

(ei-e;—€e; €i)icy ¥4 i Ath(V) F)— 3. i dim (V')

dim Sym?*(V) =

dim Alt* (V) =

F4%[8) Sym?(V) A Alt*(V) &L

n(n—+ 1)
2 !

n(n — 1)

2

F G Z PR IXE

53 3 IU A BT 45 B 2R 7 W 3t 3R 7 N A% 4

=n, A4

FE X RN

x .
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2.1 FRRBYFFHERR

&V BE—1HEDN, eF 1 NMREABRKE (e;). R a
2V 2'e B8 N2 BT, b%?ﬁ"%ﬁ%ﬁﬂ_% (ai;). PR

ZE Ai;
1

Wil o B3, ER o WAEESF JLERFEILK), FEAIKETE
(61) E@:ﬂi

BAES p: G — GL(V) BRERE G ENESNR V AN — 1t
=N TR —se G, %

X,O(S) — Tl‘(ps).

XHREIN G EREBUERE x, MRS o BIRER. XA BREH
EMFEETER2AE TRR p (BF 2.3 1)

W1 % x B n RET o WEIER, T4
(i) x(1) = n;
(it) x(s71) = x(s)*, T s € G;

lh-nh




(iil) x(tst~') = x(s), * T s, t € G.

(R z =c+iy B—NEE, BAH »* Rz R-HLEH v —iy.)

BAVE p(1) =1, 0 V BIEEER n, I'?fu Tr(1) = n, AT (i) BAL.

XF (i), BANER ps BARHE, BTLVERERIEE Ay, -+, )\, B
#HERRME, BMEMREMERSET 1 (Xt p, TLUH—1TH
MERE X —HEWBEREEGR, 2F 13 71). T

x(s)” =3 A =D At ="Tr(p )

—Tr(p ) = x(s7h).

4w =ts,o =t AR (i) BAUSH x(vu) = x(w). T
WA T VOB 5 R TR o, b LA

Tr(ab) = Tr(ba),

SLBIAR 3 ().

FIE G A R¥ f AN K B, WRES (i) AL,
REBBR—NEMEIRERR ) = flou). BATKAE 2.5 THEH,
F— KRB RSN S EHAH S

WE2 A0 :G—-GLWV) 1 p?: G- GL(V,) £ G HEANE
M &R, T xa e xo 42 B CAVHFERR, A4

1) Eferxr Vi Vs B EAR x T x1+ xe.

i) RkERER VIOV, WEHER v FT x1 - xe

& ol il p? HIBEMEREA R A RZGH. TRER VieV, Bt

5H B
R, (R; 0 )
0 R?

£, AT Tr(R,) = Tr(R;) + Tr(R), Bl x(s) = xa(s) + x2(s).
SFF (i) ATEAZRUAERE: B 1.5 WEeHE, BB

Xl(s) — ZT 1?1 g ’ XQ(S Zﬂrz 12

11

Y(s) = Z Tiviy (8)Tigia (8) = Xl(S) - x2(8)-

11,12




2.1 RFBIFEFR 13-

WH 3 ®p:G-GL(V) ZE GH—PMEBERT, x BREHRE
. A x5 BV xR Sym® (V) BREAR, x5 BRXEF Alt*(V) &
AL AR (f‘% 16 %) XTH—s€G, B11A

E(s) = 5 (x(5)* + X(52)).

1

Xa(8) = 5(x(s)* — x(s%)),

FH X2+ x2=x%

4 se G. TULIER V BIE (e;), EEH p, BIALE ) B4 R
HT p, AT~ 1TEMRRS, FILX—a 2 igRln, 28 1.3
. FRE pe; = Neg, \; € C. HIl

X(8) =) Ai, x(s?)=) AL
A—E, BA18

(ps X ps)(ei © €5 -+ €; - Bi) = /\i)\j(ei * €5 -+ €; - 8?;),

(ps @ ps)(€i-e; —ej-ei) = Aidj(ei-ej — €5 - ;).

Fir LA
X2(8) =) Aid; =D AT+ A
i< i<j
1 2 1
-3 (2x) +3x
1 2 1
(iTig >0 Y

EBEER 2+ 32 =2 RBT VeV & Sym?*(V) 5 At (V) i
HAX—FHE.)

S
2.1 4 x fo X' RAARTOHHIESR. EATF X

(x +x)2 = x2 + X%+ xxX,
(x+x)2=x2+x7+xx-



14  SFTE FFEERER

22 42X RN HARESHGCHEALE X L p RARGEBRET
(BEF 12, B (o), xx & p 4FIEAR. 4 s€ G B, xx(s) &
X P4 s BT B 28 UE AL

23 4 p:G - GL(V) —ANEHEEAT, FEFRA ;5 V 2V 843
B, PV EERANTE, T reV, o' eV & (x,2) £
S o o WE ERR, FAR—HEMET P G — GL(V'),
&

(psz. pla’y = (z. 2"y, st seGreVa eV

AR THE p T (RAE) 25, € H9REFZ X
24 4 p1: G - GL(V1) #o pp : G — GL(V2) REANLEEET, 45
4!1*1' SR x1 F2 xo. A W = Hom(Vy, Vo) B —P0 45 B g
f‘ﬁﬁvéﬁﬁﬁ%ﬁ% @, sF se GHfeW, 4
psf =pasofopry: M pfeW. 9, IFEELT —IMEHEL
T p:G— GL(W). €8RHFIERFZ XT x2. INETE pIQp2 B
M), LB o) & pr HEF AT (5FITHA 2.3).

2.2 Schur 5|38. EAMNH

7R 4 (Schur 33B) 4 p': G — GL(V1) # p* : G — GL(V3)
2 GHENTyx7, W f 2V Bl V2 R —DERBRE, £
plof=fopl M—41seCG K. H4

(U%ﬂ*V?XHﬁAU—ﬂ.

i)y #FVi=Va Bpl=p2 U f 2—PMIMW (HEEZXEN A
FrE ).

f=0WEERHEY. & f£03FH4 W & fF & (B W
H— PR fz = 0 BMJGE 2 FTEUES). N T z ¢ wy, &A1\
fole = p2fz =0, \T plz e Wi, BR W, £ G Z FRXE. FA VI A
a4y, BTl W, BiEET Vv, 8EET 0. i — 1B Ok, BAE
WHEH f=0. EEMETLAES f KB W, (—1) fo,z € Vi, FTRHIEE
BV ET Vo W, =0 Wy, =V, XBRAPHEERM, F 2 Vi 3 Vv, B
—/ANEM, IXFAER T el (4).

IR VI BT V.ol =02 & A E fH—1NEIE, 207
E—A, BAGEEHERES. B ff=Ff- A\ BA X E f —1F1E

—




2.2 Schur F|I8. BXMNH .15 -

{8, Fibh f 098 £ 0; F—HHE, BAVE p2of = f opl. iIFHPHIE
— &R, XMERNY f/ =0 A TREHRBEL, XA, f = )\
ERMRE Vi BV, BATAREW, 3 HS g BB G M.

Wit1 S4h 2 VI BV A — PN MBYH. &
=S (02) M hpl.

g te;

hO

I

2.

(i) K pt 5 p* FEAM, U A° =0,

(i) R Vi = Vo H p' =p°, W A BB, EMBEN
LTe(h), & B n = dim(V3).

T
BAVH p2h° = hOp,. FSEE,

_ 1 _
(ﬂf) ‘hPp, = ;Z(pg) Hor) " hpe Py

teG

- Z Pts lh'pts = h’.
tEG

P f=nt N 4, BATEFER, B (1), A =0, MERBE (i), AY
ET MR N BE NTEBE BI1HF

Tr(Rr°) = Zﬁ pi) " hp;) = Tr(h),
teG

MET Tr(\) =nA, FILL A = —Tr(h)
BAERR o I p? 45 b 48 B D R 44

ﬁ% — (Ti1j1(t))a p? — (Tiz,’f? (t))

HATBEFEHAEW 1. SEBRS h R (x4, ) &G, T A°
HRE (o0 ) s RIE A0 HIEN, BRAVE

FoRR KT x;,;, KI—PEME EBE (), ETEMRNT 2, B
F-HERETE TULENRBEHEST. TER




16 FTEH SERFRER

Wit 2 AWK 1), AT i1,12,51, 52, BATH
. Z Figja (t_ Tjﬂl (t) = 0.

tEG

ENRIE (ii), KA h° = X B 22, = Xdi,i, (6154, RN Kronecker

BB, M0, — i, AT |, EHARBET 0), XE )\ = %Tr(h). Xk

FEUt, |
= Z 0jaj1 Ljgjy -

AR <5 A RAL:
L —1
E Z Mg (t )mjﬂjl le’*fl Z 512%1 j2g1Lj231 -

tajlajﬁ 31 32

i

LMY x5, BIRE, RANEBE
it 3 E®H (i), RINA:

1 . . . .
_ 1 —, Fiy =12 Hj1 = 72,
— ZT?Q_?Z t T_’;'lil t) — £5i2i16j2j1 — n

0, ZHMEN.

1 10
(1) TR o Fly #E G LHRIRE, £

Zso t™H)(t) = = Zso Y(t™h).

tEG tGG

HARE (o) = (b, 0). BHE, (p,¢) KT o T v BREHK. FIF
XA, #ER 2 IR 3 4 HIAR R

<Ti2j2?Tj1i1> =0 ﬂ (Tizj2=Tj1i1> — '71_?)6?32?3153"2_}‘1'
(2) BORFERE (ri;(t) BB M (80T LLUE I E 2 5% B TR X —
)f—:_‘;, 5% 1.3 ﬂﬁ) %B’Z\EE%_ Tz'j(t_l) — Tji(t)*,, ﬁ'ﬁ*&i@ 2 ﬁ] 3 IEE?%:‘F
T XHIARER (olv) MIEX# XK.

2.3 FFERFRIIERZ X FR
BATEMN—TESHE. R My £2 G EHEANEHEERE. 4




2.3 YFEFRBIERZXE 17

!

XRE—MRER: BRT o BEME, 2T ¢ 2F&MHn, HHX-
—4) ¢ # 0 KK, FHEHE (p|p) > 0.
M o BEAR ¥@) = v ) e XHEE, T4

(pl) = = @)W = (v, ¥),

ZE 2.2 7, Fid (). 85, R x £ G B— 1R, W
X X (ﬁﬁ'ﬁ 1). F BT GJ:"“JD')JZ]& HH (¢|x) = (p, x)- J{,LH_’,,
1 RAFAEFR TR, BATIBERTLLA (olx), EATELAT (o, x).

EHE 3

() WE x B— MR T AR TFHFELR, N (xIx) =1 (B x 8§ “&
£ 1),

(i) W8 x F1 x' BEANFE AT L RRBEFLEAR, N (xIX) =
0(ff x 5§ x' EX).

A p B— N HEREER o = (ri;(t) 231 KIARATAERR, v 282
E"Jfl’fF{ﬂE*T BAVE x(t) = > ra(t), Bk
(xIx) = (o x) = Z(mrg—j)-

SR A AR 4 BIHES 3, BATE (rii,ryy) = 6i/n, XB n & p K. T
yia

HI—

1 n
- — (5?{ —_ — = 13
(X|X) " EH: b n

E S TAF 4,5 PRI o AME. ARERTE, DR 2 UH#
i 3, AT LAUERA (ii).

FAE  — AR RS R ERR AR T A AR AR B 3 R,
AT AR AR TE R — P RB ERX R INERUBECE#H; — PR W
(2.5 1, TE 6).

FH4 AV EGH-NAREET, BEFHN o LBEV #H
W T AR T W A

V=W & & W;.

BW R—ARTHERT, BN x. B2E W B W, 94K
ZTHER (0x) = (e, x)-




18- $£°E HiEwEER

A v, B W, Bk iErs. i 2, A\

Y =X1+" T Xk-
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RZ, 2GR, B8EF G M1 G, fEXNT#, HHEE T
A4

1) B—TLE s€G HUE—HE K s =518, XBE 51 € G52 €
Gs.

(ii) XF 81 € G1,82 € Go, BATH s182 = 8287
TRERBINILE s = §182,t = {119 R B P Rk

st = 818901ty = (Sltl)(SQtz).

FHE, MEXT (s1,82) € Gy x G2, & G FIEE s150 SEMNMN, Al
MR G1 x Gy 3| G LW — /R B g, EXFELT, ALK G
BRTH G 5 G IR (BLER), 3B G5 G, x G, FFFR.

WAL pl: Gy — GL(V) Ml p? : G, —» GL(V,) 51 G, M G,
FiggtE R, BAESEE 1.5 WRLURMPEEKEX G, xG: 3 Vi@V,
MR R ot @ o2 RE

(0" ® p®)(s1,82) = p'(s1) ® p°(s2).

XPTRARMB pt 5 p? WKEFR. IR x; £ p° FIFFIER (1 = 1,2),
Ia p! @ p* BIEFIERR x BEH AR

x(s1,82) = x1(51) * x2(s2)
o

BC MG BETR—IMTHGCGH, MEEXHER P Q /P RGXGH
—ARER. WREXNRFRHB G x G WAAXTE (A (s,5),s 8B G,




3.2 BTEEFE .31

Fr 8 b, BRE 1.5 THREp' ®p° B G KRR, REERE L—
M, HEEX AN XH IR SREER.

EHE 10

(i) R p' Fo p? MEFLHAN, U p' @p° & G x G2 BH—F
W AR

(ii) Gy x G, WE—FAYARTHEAMTE KT p' @p%, XE
PRGN TART (i =1,2).

IR ol A 2 AL, ARE (BF 2.3 ).

1 2
— Xl(sl)l :11
-2 |

$1€G)

=3 Pl =1

2 so€Ga

XH g, ®m G KIBT (1 = 1,2). BXHANFAHFE, B

—Z|x31,32); —1, g B G W

XFIUEH T ol @ p? BAFAE (B 5). ATk (i), RFUEH,

G1 x Go KE— 15T x1(s1)x2(s2) FIRFIEAR IEAT RIRER B f #F
TF BER

Z f(Sla SQ)Xl(Sl)*Xz(Sg)* = ().

81,32

Eﬁ X2 ﬁ'ﬁ’% 9(81) = 2 f(81-,. Sz)Xz(Sz)*, %B/Z\X?H:’_‘tﬂ X1 ﬁﬂ‘]ﬁ

> gls)xa(s1)* =0.
B g B—1ERE, HEBE ¢ =0 XEANTE— x. HB
Y1518, BT R HE R R UERRAB . f(s1,52) = 0.
[ A] LU v HARTTAIRIR pr @ p? BRI TH, BN H
2.4 FRIAUEBH (ii).]
LHERIEER G x G, FIRFHIMATEHEG AN G IR G,
2% 7 BB 7.

*!5

yul}

‘@Tﬁ
B =
E




32 BZE FE. HO. B5SERT

3.3 BERFR

~— N FEMERSE

NIZLLTFHIEX: 2 HEEBEGCGH—INFE HFseq A sH
Ra—VIRM st,t € H, TRMES, sHWUM H KE s ERE. G
HKIPANTGEE s Fil s/ 2 H E‘]%E@, mBeNE FRI—PEREE,
B, MR s~ BT H, INMEE ¢ = s(mod H). —HIERRE
TS ElE G/H, R G~ MR CH g MLER H
B hrPME M G/HEH g/h Nk BE g/h Wi H £ G T
e, HHEE (G: H).

MERMN H {—NEREFIRH—NTE, RITBEBE G #—
TTF&E R M G/H BI— Mk R; G PEB—ILE s \TLIE—H T &,
s=rt WX, re R teH.

BRRTHENX

€ p:G—-GLV) £ GW—NMERUERE, 4 oy B p7E H EH
R B W B pyg BI—NTFERRM: B w £ v B—AF50E. A4
pe,t € H ) ZTHRRE. £60: H— GL(W) BXFEEXM HIEW NKE
. XNT s e G, MERME p,W R T s FIEEN LRSS sH. L b
H st,t € H A& s, BA pW =W, BRATE paW = popW = p,W.
REFE—K, MR o & HP—1NERE, BITTUEX V BI—AFF
B W, K oW, X8 s B o FAEBRTE BR, p,,5c G BHixe v,
i, X w, A S W, £V B— 1N FER.

ceG/H

EX MR GEV HHERT o BB HAEW RBET 6 Bt
W, wRV EFT 4 W,(oc € G/H) 8, FEX N £ & o, B

V= @ W,.
occG/H

B ATA ]TUTB@"‘%# 1o LA 5 AORE R
(i) — z e V [ LAME— T RK

XE z, e W,.
(if) W3R R & G/H BI—MURR, BAmBEZEE V £ p,W,r € R,
) & Fn.
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Real, BANE

dim(V) = » _dim(p,W) = (G : H) - dim(W).
reR
Hl1 BV B GHENER ZZEV B -NTE (e)ieg, EHN
"""t)] s € C t € G, Ps€t — Egt. ’% %74 % vV Eju (Bt)teH 7b = H‘J??I‘Eﬂ
HIEW AHAKRRORE HWENRT. ER p H 0 FR.

G2 BV E—AWMESTE, EF 1T (e,), XEFN TR
cBFA G/HB Vg MTHEX GEV ARN—1MRS p: T
s€G,o0eG/H, ME pseo = eso (BTARFEX, HAWMRK o & H
—ANAEREEE, W) so R H B—NERRE). XERSBE G B1—1
FR,EME G RXT G/HMER KT (BF 127, H (¢)]. MNTE
£ H mE ey 7 H ZTAZ;, TR H &ETZE Cey AHIRIH

B He Ry ERZINRSERE GHE V AKER p.
3 Wk p 6, FHFM po 9, 5T, B4 p1 D po 01 D 6
i

B4 WE (V,p) (W, 0) ERM W, &2 W B—11E =0,
WAV BIFEaMvi=Y poW, HGZTRE, FH GHEV: AR

TGR

Bls MR )HIBER P EGCH—ANRR FBE oy R EH
FEIRRE, W o BH Iy FTERMN.

FRRTWFEE

51 1 % (V.p) &l (W,0) Frif 38 kxR A0 :G— GL(V')
BEGH—NMNERERR T f WV BE—NEERSA, E8T—
Y te Hw e W BF fOw) = pif(w). BAFEE—HREBRY
F:VoV, R fW—"FH HEXNT—WseG Fop,=p,oF.

WP R XEEMS MR e oW, B4 p;lzeW,; TE

F(x) = F(psp7tz) = pLF(p; ' z) = plf(p7 ' T).

EMNARLE oW EHET F. BHA V BXE oW KHEHH, FrAfE#
ANV FHRAET F. XBIEHA T F FIME—E




34  H=E T B FIRT

WES ze W, FHER s € 0. AT EHBHAN F(z) =
ol flp7lz) RE X F(x). XN EXAETT s £ o PRIZER. FHL L,
MENT t € H, PL st X% s, A

oL fote) = plo, f0: o T) = Pl F(6:07 oy ' z) = pf fp5 ).

KK Vv B W, KEM, BTLIHFERE—RLERS F .V - V| [
EEXES N W, EHBEEESHFR. BHRIE, X—1)
s€ G,Fop, =p,0oF.

T 11 4 (W,0) & HH—NMEKBRT, FEGH-NMEKESR
7 (Vip), BRE W,0) FriEe W, X ERWEEM, XNMRTE%E—
i .

._‘I

HAETHESER p EE. BRI EHEOH 3, BATE T MR
E 0 BRATAN. X 0 5 H NENRRH—ANFRRER, 1 H
MIEMERRTLESE ¢ MENRR (ZEH 1). BFRHBI4, 0 K5
ATLLESH G B—NRIR.

TSk LEIEH, AYIRIRM, p BE—/. £ (Vo) B (V') &
| (W, 0) FRiESHFAERR. 0w B v A RNHTIE 1, BaF
E— AR F V- V), EBE W LB EIRESRE, HHX—
Y] se G, Fop, =p,oF . HILBH, F HEREE— Yl oW, NTET
V’k%vﬂﬂﬂﬁmﬂmﬁﬁ«;H)@mwxmuFﬁtﬁﬁ
M. EEBFIEH. TR 11 H—ANEHBEARMIEHETZE 7.1 1)

%2 R B A AEAR

% (V,p) £ (W,0) FRERINZEIR, @ x, M xe Al G H H
N RHE SR BTl 2] HJVJ (V,p) & (W,0) 5EEHER, Frih
R ZEE M xo RIE x,. TIHKEE SRR Z 7R

EHE 12 4k EFHHWHREG/HHW—IREE XTH

—uecG, ®811%F
1
Y xe(rtur) = > E  xe(s  us).
reR se;
r~lureH s~ ltusc H

(BRI, x,(u) & xo £ H 5 u 7 G FILHERKA LTI EIER
A E.)
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FlE V & p,W BKEM, r € R p, B¥IXEE p W. BT HE R, R
BAVE ur B rot, X8 r, € Rt € H, A py B o, W 353 pr . W
NTHRE xo(u) = Try(py), BATATLURIXES o W HIEES E—‘;ﬂ?ﬁ
BV BIZE XNTTher, MR r#r, BAXTAL LB TTERE, £K
IR, el pu & oW LR T ZmEE

— Z Trp, w(Pu,r),
reR.,
KB R, Xoms RPHEEFM ry =r BIJUE »r TRKES, T pu.r &
ou £ p,W FHIBRH. HE » BT R, B BAE ur ?TULER, rt B
A, te H XAHBT rlur € H.
Pl FARBEEEUH Tr, w(owr),r € Ry. R pr EXT—H W
2 oW R, HWERAIE

proby=pyrop., XB t=r"lur e H.

XK, pur FIEET 6, B, BIFET xo(t) = xo(r~lur). FTREHE
(NEEE]

xo) = 37 xo(r~ur).
reR,
HEFED G EARESE rH(r ¢ R,) ARI—VITE s HiHLER
Xo (87 us) = x,(r~ur), XF x,(u) R -ANAKXBRATLLHE 2
T FEH.
EEABHE _HaR, TERERI X THERIRR ARSI —ENH. £ER
(i) Frobenius & K 2 &,

(fulxe)n = (flxp)o,

XE fFRGE-TEBE W fu B FE H RS, MAKREBIRSE H
MG EitH.

(ii) Mackey #| %, EHFRINT T B IRRET AR ERZ2A AT LK.

(iii) Arting 2 Brauer £ #: B —TMEHE LR, B G I8 — 1 F1Eir
G MR FEMESNRANFIEANEEREEHAES, F 1B RN, §
G B MEEREHR G 8 “VIFE FHAGRNRISHFITEARRERTEMN
HE




.36 =¥ T B FBERT

S

3.4 JEER, G BB —ANIRTHRTHREESE H ¥§— AR THRTH
FEHEATH. (FAE - FATYHEATRACSAEINEATRANGF
] iR R 9 MR eY B —iER.

3.5 4 (W,0) £ H#—AKKET. &V ZH—#H L AT FH44
e f G- W TR EETENE: 5T ueG,te Hf(tu =
0:f(u). & p BRI TFTREAMGLEV A —A&T: 5T s,u€G,
(psf)(u) = f(us). ¥ FweW, FENL f, eV T: 5fFteH,
X fult) =0w, F s¢ H, X fu(s) =0. iEH, wr— fu £
WalVHFEE W, Leg—AAFH, ¥ W §—fk H XS
A R PTER. £, wRBEW 5 W, BEANAHFXFR
Ak, LA ET (V,p) A ET (W, 0) k565 &R

36 RGRAFHHEKHAR (FA32FH). 4p RGNk
T, EAY H 89— 0 FriESe. ik, p 5 0@rk R,
XY re £ K #EN &R,




X—EMHORERB USRI TEIMERESR A8
HR) & 2T, aTECEP Y (1],[4].(6).
THEHRSGRE, BT EH 5.2,5.5 F 5.6 4, FEAFAAZ.

4.1 &8

— N EIEE G BB, R TN EH, B HAR st ik
s ERFELN. WRXHE—ERHIPR—TEZEBRT, B
J& Borel-Lebesgue B, AP AMRIXANERE . Bl & 2% (3=
“e - ) BRIRZTRIES— a2 s iR E P a8, FHX
MR EHRTAEERE.
T or— x+a FTHBRIEE, AR KB 22 +¢2 422 -2 A
AR () 2 P R BT RGO (Lorentz #F) T DMER 3 BB RIFI 1. X
Kkt RNEE 5 BHN&HER ST FE IR

4.2 BELTRATNE
R —1h ¢ HERE G HEHTERTE, BANG B IRER




.38 FOE K &

£ G FRPHNER, RN T G LB —1TEE f, - 1TnE
(1/g) ¥ f(t) BEXNMN (f f{EFT LR EH, & E R, £

teG

BEFEKITER). X TRERE, BAAEXEURKEHE, B, REBEBHRR
BT — MR dt RS [ f(t)dt.

ER D), AT LAERE, 7 G P RA THRMMEROERIE d 4%
T M Ao —

) A THE—ZEEK f v — s€G,

/ F()dt = / f(ts)d

(ﬁﬁé?ﬁZT%TK&

(i) [, f(t)dt =1(dtth 2FEE T 1).

A LA —PUER, dt TEAFEB 2 T A%, Bl

1) [ f@)dt = [, f(st)dt.

M dt UEEE G BIR R W E (B Haar 3] ). BATES HHEAHIF
(th W RE):

(1) % G BTN g WERE. N TE—JxuHEtec G, HNNE
—NEE 1/g, ERIE dt.

(2) ¥ G R HAKIERER C. WMRKILE tc G BRLL =% a
B on BB, BARZEMER (1/27)do; BF 1/27 FHLMRIESRM (i)

4.3 BHREMIRTR

A GR—NER V EEEE L NERENEZER.GEV N
B— PRI E—THE 0. G — GL(V), FHXANFRSEESEN.
XA EEMHEL TR poz BRI ER s G,rv e V FIESRE. Rt
A LLE X G #E—A~ Hilbert ZZH N IEMRR; IF HT LIIEH, 1XHF—
NERFIHTABRAEE 780 —A (Hilbert) B fo. XXH, BATATLLHA
fRFFREEHE.

IR BER RS B FER T DL 3 2 BRI R Bk, AET
FIER “(1/g) 3 F(t)” B «[, f(t)dt” BRT]. B, AR ¢ 5 ¢

teG

FARER (oly) 2

(plY) = /Gc,a(t)w(t)*dt.

D)L




4.3 RBEHRMERT

. 39 .

(a) EH 1,2,3,4 F 5 EF'EAIHUE
il 1.2.3,.4 B ]EFE
(b) 7E 2.4 4, TFEJ%LEAH%T RENH G LE—I3
i KI1E,

NAL.

¥ B B Hilbert 2208), # G £

WmER G ARARE,

Fr, BRIARRR 5

(ps () = f(s7'8).
, XANRRETTRER), KN AH RIS E R

A

B R R, ¢

L]

EHRERSE T EHRX —F LR RAL.

(c) R 6 Al B

ANERTIRZ N AT LFENR).
(e) SEFE 8 M 8 EFR'E

LRI (e B

25

(f) B¥ 9 fieHE

HE, e 1

8)

0 E

@IJ iﬁg%ﬁ déldbg
g) RE H £ G #—1MEBEAREHNEAFH, WFAE 3.3 7
H BI— "R =BHESH G H‘JﬁTE‘JH’i«:‘j LR B 11

h'r'r

A 2 XK

FMEHE 12 ERAT.

XH G EiXFE

B(];

FAT, ER

E“Jﬁf% Pi

AT THIE

7NN

g~ P A AR

1 6 FRAT AN S Lk (TE 2 B
H B G FY¥Hul MR E Hilbert 45[H]).
(d) 33 G A ARER

1H

DX = ni/ Xi(t)*ptﬂldt
G

psf(u) = flus), Z

! 10 # Al LAE
R Gy x Gy FIANZR 0l B A2 B

) Ik

B —

24 H KRBT RET,
CH AR f Bl Hilbert Z2[H): f 7E
(E, FENT—Y t € H, f(tu) = 6,.f(u), T G EXNFHEBIEAHZ

S2EF I 3.5.

B AR AT LA I 2 s e B i K.

-5 ] A1 ER

U&7 R W,

6 B, H

L7 AR (BERXAK: BRE

AR AT A IR e B K.

A IS K.
G, M1 G, KIAZ

(W, 0) Fris IR

W FE




5.1 fEiE C,

XaH— TR r B8 Lr,--- v BT n BVEE, XE r™ = 1.
X — T LME A SE— N4, ﬁ% 2k7 /n FH B REFS B BB SR SE .
B R— Abel Ef.

RIEEHE 9, C, KWATHARTEE —FE. XFE—ITRRFE—
B8 vin=w 5 r N, B x(r*) =w* 5 rF JIN; BA =1, B
PLw” =1, XY, w =2/ b =0,1,--- ,n— 1. XFH—FK, B
HEE n MR AT L K7, ENTFFFESR xo0. x1,7 -+, Xn—-1

Xh('rk) _ e27rihk/n

. BATE xn - xw = Xhan, RERBEFEWRE, WR A+h >0, U
Xhah' = Xhih'—n (BREITEUL, xpn BIFERR h B n REQ).
B, 3T n =3, iAKW T

1 r 7
xo!l 1 1
i1l w w?
y2 |1 w? w




5.3 _—_MH@&*E# D, .41 -

X B
2 2
BA1H
X0 Xi — Xi (Z:O:IaQ)a
X1 X1 7= X2y, X2°X2= X1y X1'X2=Xo-
52 £ C_

ﬁ%li H@ﬁ% B ﬁn% 1 T ﬁ—]—j’}%%; 1 & MJE% (mod?*:r), AR
4 Coo BFIAZNER (1/27)da (BF 4.2 ).
Coo BINFTARFE Z LI, ENIE

Xn(ra) = e (TZ %EE%%&)

 IEATR R FEX B G 2 3K

1 27
27 0

MEHE 6 A4 T — 1R EE) Fourier EFT.

55
Cr-
|-
=

e"‘“l'ﬂ‘.C}: . e—*lmﬂida — 5nm?

5.3 “H&E D,

X RPH ERFE—NEE n DT AR IE 2 AR e M 5
PR, BEH n Mgk, REREER—T5 C, ARKTH; X
BEH o MRS ZIVERE 20, R r RARTEFE 21 /n ARIBER,
B s RnERE RS, BMamA

r*=1,82 =1,srs =1

D, WR— o EEE ATLAME—HS R r* BB, 0<k <n—1 (AR
MRERT Cn), BEBME—HEK sr* BB, 0 <k <n-1 (WREY
AETF C,). B H srs=r~! BJLHEH srfs =r~ % AT (srF)2 = 1.
D,, 1§ =4 == 8] Rt 3 B9 B R SE I
8] AR JLAP KB O ¥




42. FhE @ ¥

(a) BEHILIAE (D, FHESILE, BF Eyring [5)). 1ENIER,
W% O BRIEEs:, /EA RS, BOY T Ozy Vil ELTARAK n & H

iR, XEHZRRARE 7/n KSR

(b) BIL#E C,, (Eyring [5] BEEE) KM BT THRE Oz HH)
I &5 KRS RN T Ozy P k& &8 R,

(c) B Dy, BATUAEABE D, g(Eyring [5] BREE) REH.
B D,(n 22 B HATHRF.
B, 4 1 BRI ARE r M s XPh, IERFBE 4 1
— BRI~ ENVIEFIERR 1,12, s, ¢a H FHIHIRES H:

?"k S?"k

W1 1 1
(0 1 —1
Y3 | (—1)F  (-1)"
g | (—1)F (1)

BATHRERB _HRR. 4 w=e>/" JFHS h EEEEE &
M THeE X D,, B—1RR ph:

w0 0 whk
Ph(’f”k):( 0 w_nk)v p"(sr*) = (,whk 0 '

HETHIELXHAE IR BB C, RIFFIERA xn RS
(5.1) BB B MFFR (£ 3.3 HHENT). INRBEKBT A #n 1
F 2K BH, p» 8o BEAWE. BERHEATATLMERE 0 < h < n/2.
FAESRIIER h =0 8 h = n/2 BEBHABKE: X AHMNE
%T%_IQ’JE‘J SFAE ﬁﬁa‘%ﬂ%‘ Wy + Yo F W3 + 4. T — 1 ], X5 T
0 < h<n/2, TR ph BARTLH): BA w* £ w™ 7 p"(r) Z TERE
I R AR, BENE o (s) T TARFRE. FAFREBRH
X RN HANFEIM, N RYFFERR X, WF ABES H
Rk _ o 2mhk

xn(r*) = w™ +w™"* = 2cos >

xn(sr™) = 0.

LHEFHEN —ER - BATAERRE D, AR AT 4 FT (B
PIBIER). B b, XEATARREHERE T HET

4><1+(f23—1)><4=2n,




5.4 & D, . 43 .

% T D, BIFY.

Bl B Dy HIUAN—BETR, BAEFRH U1, o, s, s, FIFA 4
R[4, BERFN v A xa.

8 D, (n BREY) HATARTE
—FH R HEBE, EIIREERR v, o, BT HRRS H:

Tk STk

v |1 1
Yo | 1 —1

ZHEATAESR ot B n BEBENBERERARKRENX. 5
F 0 < h<n/2 KRERRFEBEATHEBERAFREE ER, B n
A £ 0<h<n/2WABRO0 <A< (n—1)/2). 45 HFMEFRRY
AR

ﬁMiT%&ﬁEﬁTT%%T S b BRI T NET
2 x 1 §(n—1)><4__2n,5§£%l)n HIBIT.

> R

5.1 4EB8, & D, 2, % n 28K (F), —WEHAARHAAN (—IN)
4k, W Cp HAEFAR (n/2)+1 A ((n+1)/24) HHER. &
AT D, #4 £ A, FBLRIEE % T R T L MR A K.

5.2 JEBA, Xk Xh = Xhth + Xn—h. 53], RAAH
Xh © Xh = X2h t+ X0 = X2n + Y1 + V2.
FEBR, 1y & ph 8 XA M ARAEAR, B xon + V1 BRITAR T HFAE
¥ (BA L5 FA-4M 3).
5.3 JE88, D, A R® $ R MEH 6B ¥ LI (Eyring [5]) T 4
é‘j: %ﬁ*ﬁzﬁ X1 +¢21 D, IVF%J Cnv *%tﬂl (Eyl‘lﬂg 5]); m']%
AEAFRA x1 + 1.

5.4 # D,n

XPMBRBR D, xI,  XBE T BRATTE {1,.},.2 =1, B 48 jG B — A
By 2 BIEE. EHEIME 4n. R D, HEE K BN =455 8] ) e




44 FERE BH +

R R ST HBER I [BF 5.3 T (2)], B4 D, TLMENH D, £
of S ST o BT AR RGBSR SE TR

HR¥E E H# 10, Dnh KA ARNE D, IATTARRS I 19AR]
AR EM. B T BERNMNATARR, B2 —RB. EMTIRSFE
b g A uw HHFREGH:

g|ll 1
uwil -1

R, Do WARTARTHNEE D, BT ARTNEHN .
EHUIH L D, B8 — AT ERs x T HUBAE D,y FIBRPTA
EI?’]%‘{EE’FUT Xg Al Xu-

X LT

Xg | X(z) x(z) (z € Dy)
Xu X(CE) "X(‘T)

B, D, BRFEFR x1 25 HAFIEAR x10 A X100

rk sr¥ Lrk Lsrk
2k 2k
X1g | 2cos T 2 cos =7 0
n n
2k 2k
X1u | 2COS ikl 0 —2cos il 0
(g T

RIFEHL AT NE A 3 D, K HARKFAEAR L.

5.5 8 D

X R SRS TR ERE Ve
ro BIEE Coo. TR s BRI AT, M2H LA FRA&:

=1, $ra8=T_q.

Do, B — U ERE T LAE— G R 7o ::»:f:* (WRERT Cx), B
EATLAME—HE B sr, FIFER (MBRERRT Cx); (EA—PRIE
8], Doo HAPINAFZRIEARL. Do H‘JT%{ME% do/4n. RV




5.6 8 Doon . 45 -

U, BRE f WY [ F()dt HAT

2 27
/ ftydt = / flra)do+ fo f(s7a)da
REH 2.6 WPRIERE p B

27

o

| I -

Tig

2
) n’l *
Dl = E Xi,('ro:) Pr, (-'L')dCE + “4—7]_“ /0 Xi(b"ra) Fsr, (:B)dcx

0
D 1EA=4%3 8 K —1 Rl tEiE D) #F A LI
AP SEEL TV

(a) BH HZEHL (FF Eyring [5] F184E Do ): BXEE Oz B EFE A

FFIHE Ozy FRERR O KEZL RS

(b) B Coor REEW (Eyring [5] H11E#E): BN TH#IEL O BHAY

=

2TH] ) B SRAREE N T Ozy T A HE M RS
B D, AW HRT

EARTLME D, FIARTARFBEMEHR. BEAAT —RR

7, EAIRRFIERS 1 A o B TFHRIRES I

1|1 1
Yol 1 -1

BRI _BATNLARR p"(h=1,2,---), RERR

nEE X

iho —iho
h € 0 h 0 e
TCE — . ) ST ) — . .
P (ra) ( 0 e—lha) p*(s7a) (em ] )

CATHAFERR X1, x2, -+ BT BME:

Xh(Ta) = 2cos(ha), xn(sra) = 0.
AT BLED, B Do HIFA MR T4 %7 (BROIBIRM)

5.6 #F Do

D

EANERI Do x I; EWVTLMENH D, MET IR RB S o B

Ly

Pers STy LTery LST o -

IR KR, BT R A A B R T S RPN —:



.46- SHEHE B +

{’E%J-—*Aﬂiﬂ*ilﬁ? BN EAMEZWE K. Doon HIAZRE
£ (1/8m)da. IR E 4***#5 XMEWRE Do, LERE f KIFE
[ f(®)dt HEAF ARG

/C;f(t) = —fzﬂf (ra) da+~—-—/ f(sra)da +

/Zﬂf (erg)da + —-/ ﬂf(z,sra)da.

BAIHEE A T RT 2.6 THEE p; FIRIAI.
WRIAE Do BB —FE, Doon RIAFLARARAH Dy KIARTARK
R R FEAE: Do WIS —FFERR x #7F4E Doon FIRNFFIERR x,

Xu-
N, Do WIFFIERR x3 45 H:

T 8T LT o LST,

X3g | 2cosd3a 0 2co0s3a 0
X3u | 2cos83ax 0 —2cosda 0

5.7 IFEEE Ay

XREWUNTTERES {a,b,c,d} BI—VIEEHRARNE, €
R F R® PafE—AEO 7 IR R H IE Y E AR AR W) FE % BT A B
XMNEESR 12 ML
BT T 1;

EATHILE, £ = (ab)(cd), vy = (ac)(bd), z = (ad)(bc), BN
TIEVEMAZ I PR IA RE 2 B RHT .

I\MN=FrTCE: (abe), (ack). (abd), (adb), (acd), (adc), (bed), (bdc), ‘B
A S TE0EE DT AR E LR EL IR +120° ARER.

BATH (abe) FH#7=-HH B a — b,b— c,2 v a,d — d; KLU, (ab){cd)
ErEBR o bb—a,c—d,d—c, ERNE (ab) 5 (cd) KRR,

St = (abec), K = {1,t,t*}, H = {1,2,y, z}. BA1E

tot L =z, tzt =y, tyt™! =

HE, H M K 82 % KW H EENK, B HnK ={1}. &5
EH, A B — KRBT UE-—HERFER h-k, XBE he HEkeK.




5.8 XITHREE Sy AT

RAMBIE, Ay B K SIEMFH HPOEEHR; EREIHARER, B K 1
TTEANES H KTERXH.

A, ALK {1}, {z,v9, 2}, {t, tx, ty, tz} B {12, %2, t?y,
t22}, WA AN TAFFERR. B = RS, BENES T T8
K B =MEEFR xo. 2 F x2 (BF 5.1 1) FHRBE A, b, XM
%ﬁ%éxﬂam—hw)ﬁﬂheﬂkeKJ%QWMWHTwW
L, Fltn, FAEGE 5 FI3ER 2 ke . XEkE A ER® AR ERE
™~ (AR TR S C2 ) FIRFAERR. —f%ﬁﬂ‘]ﬁ LTI T Ay BI%E
TEFR:

1 = t  t2
xo |l 1 1 1
xi1|1 1 w w?
yvall 1 w? w
v |3 -1 0 0
XH
w = e?™/3 1 .l i\/g.

2 2

> R

5.4 4 6(1) = 8(z) = 1,0(y) = 6(z) = —1; X2 H h—A—BEF.
g0 AN Ay AT (BFA 33 Y) R, ERAEART
2549 3 A HFAEAT 1.

5.8 XfREE G4

XE {a,b,c,d} W—VIBEBSABKE, ERMETE A ENE
AR DIRIM BT B, B 24 DIER, R AR
HALTT 1;

SR (ab), (ac), (ad), (be), (bd), (cd);
NE Ay R 7oE: = = (ab)(ed), y = (ac)(bd), z = (ad)(bc);
M=KrJCE: (abc), (ach), (abd), (adb), (acd), (adc), (bed), (bdc);

NN JGE: (abed), (abdc), (acbd), (acdd), (adbc), (adcb).

A H={l,zr,y,z}, & L B d PN BEBFTRMEE. WRF—
B— ALUEY S, B LESENTH IWYXER L NG —FF

=




.48 SEHE H ¥

Wit AR p(h-1) = p(l),h € Hl € L, A 64 KI—NFR. Xplé
BT Sy RIEAMATARRE (BF 25 W), BIIWEE 1,1 M 2. 57—
H, 64 T C° A BRIBSEATAR (HAEE Ay LHIFREIZ
ANH] z’JE@), Bk, INERE 64 PHEFA—RRAIPKERBEEAS
AN, TREFALUTXT 64 RIFFHIEFRE:

1 (ab) (ab)(cd) (abc) (abed)
xoll 1 ] 1 1
e |1 -1 1 1 —1
6 12 O 2 —1 0
b3 1 1 0 _1
e |3 —1 —1 0 1

A S, KSR ER R E Y, XENRBENFZE RSN —EHE
(ZF 13.1 ).

- 5.9 ILHEEE

e R3 PSR C, ERITRAER (z,y,2),z =xl,y=%1,z =
+1. ZE R HE & ¢ AR B R, 2 ERX/\ATHAR
9 FH, —PXEER B RWER—NEE G XANBEAT AR TEK
Rid:

(1) B G BT {z,y, 2} HEBKEH 6; MHE#HR

(z,y,2) — (fz, Ty, £2)

PR\ EE M. BRERIE, G & & SEEMTFH M MFYER, E
FIFT B 6 x 8 = 48.
(2) 4« AL IR KRG

(:’U?y‘!z) " ’ ( Ty, —Y, _z)'

’%T% WAk (1,1,1), (1, —1,-1),(=1,1,~1), (-1, -1, 1) KPYTEAE,

—T.C WE—TAAHE TR T H—ATA. £ S(T) & R?® P&
% T B BRIMFTARKIE. T s S(T), BATE T = T =
ST = T, XK s FfFF ¢ HTHAREESRE, ATIET G. T2
S(T) c G, 3EHEN G £ S(T) 5# 1= {1, WER BX
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S(T) = &4, BTk G AT ASSAERR AT LA Gy AN AT L3 AR ot
Wi B, AR D, MARTTLERRM D, BRI L EAFE H—E
FRAENA R, B THN, MIUAS =R R 28 bR 414 1
BRI

> &M

5.5 M G=0Csx] faGCy=06; - L(ZAZE58 %) €¥HFHLHE
ROMG=06; M.

56 4 G, 2 G PAAFXFT 1 94E (L H54K65383) FTRE
FBE. LR, e R G ESBRAH S(T) x I, Wi¥E G- S(T) £X
— NGy B S(T)=6, Lt WFEM.
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MRdEdsA) BRA, BB EZ—WBREARY, — G ETHRAAR
Hhy, T — IR AR A PR A AR 4.
BEAFTFHNFET—FEL (6.1 TR, ABRFEELHE C.



3 A

6.1 FRFR

& GR—TEBEERY g K, 1 K B2— PN EE8RF. B11H K[G]
=~ KE G R ¥ Jif/‘ﬁﬁ‘%*/\% LG BRIJTEA T E2H
BRRMMG ISR G FREXR. TE K[G) M8 —JTE f ol
— B R PL T

f:Za,Ss, a, € K,

se@G
M K[G) REIREME G WFER TR
SVRERENK-H 4p:GoGLV)RGEV N—&HE
RN TFseGRzeV, % sx=pax; NT feKGI Mz eV, KR
gtEe X fr. XE—3K, V RAEBE —1E KIG-#4EH. RZ, X
—NERREN G EV AR—IMRERA. UTRITEAINX 54
R kMR A B ZRANKIE.

w89 WRKE-NEHENFNE, H2AHE KG) BEFXEH.

RTF BB ERHEL, ofLLE, HUW, Bourbaki [8] BY Lang
10].)




56 HRE H K X

[all>

B K(C) MR ERIES T A K(G]- BV HR%
w0, BV 9B —FH V' fEN— K[G)- SR V m— A EET
ATBLR 13 W ELACE, P BT R0AMERES: RATH SRR V ¢
A K BRI p, AR G HERACER: p, BRTHY

Z Sps

SEG

EHEEBRNEE ° £ K[G]- &MH, Y, FEA—1 K[G]— 1%,
VI &2V H—1MEETF.

it KR# KGR K E—MRAT A LEERKHRO.
XREERRBEHEEN— A HEHE#ER (L LEiB5130).

'?.&F

lll.

> R

6.1 4 K A—AMF4E p >0 893K ERA T HH AR X FME:
() K[G] =448,
(i) p FREXFR G 9H g.

[(11) = (i) #94EBA ) L. A T4ERR (i) = (i), #E8A, e R p ¥
g, R4 K[G) PHAE D a8, a0, =0, I ERARRE
KI|G) # ('f'?%-——/Mﬁ) # B E .|

6.2 C[G] B4k

P TFBRATE K = C (AR IEFRAEHAESE T LL), B C
FRH—ABRRTEEHET C, TRME 9 MERKRHA, C[G) 22 MA
¥ M, (C) Wi Bk, 4 p,: G - GL(W,),1 <i<h, B GH
— P EAHBKATARRN (FUREIEW), @ n = dim(W;). A W;
K 8 BAR End(W;) 5 M, (C) FH. BE p; : G — GL(W,;) &tHh
A —MEFERE 5, : C[G] — End(W;). iIX—4A (5;) EX—T R

5: C[G] — HEnd HM

1=1

ORHMIRNEN. AXAXBERHA B, FAH BV, — & E




6.2 C[G] 1M .57

il 10 LHEHAEXWRAL ) BE—FEHA.

XA — R EX—BE, WTLLHERIT: Bk, 5
B, BUKBELE [[M,. (C) E—1MIEFLMR, B 5 B EE
K 0; XEEHXTER ps MRBE—NEFENXER; f?iﬂ'ﬁ 2.2 15
HIER X R, XEAATRER. B$—FH, B 24 74, C[G] Hl []M,,(C)
BIEEERR g = n?; R 5 RIS, FrRUXANERET R 1-1 BRI

BATa CLEAAH S B [EIH 5 BT BT

i 11 (Fourier FLEAR) 4 (ui)icicn & [[End(W;) W —
MEE, Mu= 3 u(s)s & C[G] ¥R pi(uw) = u;, 1 <i < h, WA

seG

TE, M v E s MRE ws) BAR

u(s) = = 3 niTrw, (pi(s ™ Jus)
g =1

F&M, RMNAFNT o« %HT G F—ILE ¢ BREIEZXDNA
F\ B, XA

U(S) — 58”&} ﬁ‘ﬁ T‘I‘Wi (Pi(S_l)’uz') — X;’(S_lt),
XE v, £ G BINNT W, BARTTARMESNR. ZF—K, A3 T Uk
h
dst = 1 anéXz’(S—lt)'
g =1
RTTIXAE 2.4 71, Ml 5 ¥R 1 A 2 EERER.

>
6.2 (PlancherelAR). 4 u = > u(s)s Fo v = > v(s)s & C[G]| #9%
AE. R
Zu s Hu(s).
SGG’
FIEBR 2> 3

— Z n; Trw, (6: (uv)).

1=1

(A& 2| u,v BT G 8IFE]
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FRE BH R K

6.3

6.3

e U & CIG]| 9REHRF -2 G ARTEH 4 u =
You(s)s Fe v’ = > u(s)s R U MFAALERL u-v =1; L4
u; Fou; R R u e v’ £ P L TFAATF End(W;) R &G14%.

(a) HEBR, pi(s ™ Hus = pi(s 1u) 8 KAE{a R $454R. d i
X F—se G Fo—y 1 AR

Trw, (pi (s )us)™ = Trw, (upi(s)) = Trw, (pi(s)u}),
Mo, BRI A 11, % u(s)” =u/(s71).
(b) HERA > |u(s)" =1. [ A (a).]

seCG

(c) B U 6644 Z[G) R, A u(s) %K. £, u(s) ¥
T—AFT 2130 ARNOERFTE GRAL U &0AH B4
+t,t € G, AT REEE G A.

(d) 183% G & Abel #. %, Z[G) ¥R kB P H— AR
Bréh AR AA +G A, (Higman 23 )

C|G] By

ZECGIHE ClGIH—VIxETXx#MTE 15 G ¥1—11
m%T&EE@E‘?‘Jm?) P LRI ER G5 184E Cent CIG).
T G~ NHERK ¢, & e. = > s JBIFH, —V] e. 1EK

ClG]

SEC

KL —AE; Hf ClG) I LHERE h XBE L £ GH

HEHRK NN, 2F 25 1. 2

P . G — GL(W?,)

& G K—PAALRR, REFERR AN x; RN n;, X% p; : C[G] —

End(

W) RENHARKES (BF 6.2 ).
Wl 12 RE& 5 ¥ CGl R QOBA W, KM RHES, 7

H# e —MEE S

w; : Cent C|G] — C.

WwR u=> u(s)s ;£ Cent C[G] é’\]"'/]\fﬁ? AR 2,

) :-——'I‘I' i
i) = o) = 2 3 o
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RXSERr ERR: 2.5 Tl 6 IERMC.

Rl 13 X — 4 (wi)icich EX Cent C[G] B[R ¥ C* = C x
- x C LB —EH.

MER CIG) 5§ End(W,) FIREFER, B4 C[G) BIH.LEEKL
A End(W;) FLRIL R0 End(W;) BP0 EH—VIAAABTARKR. TR
MAE Cent C[G] B] C x --- x C EH—ANFWH, XRLEGE 13 BTk
AR B 4.

>
6.4 4

= sz -1

IEBH, — pi,1 <4 < h, A Cent C[G] #§—A XK, 5t B p? =
pi;pip; =0, Fi#jmp+--+pr=1 FTREIFE 26 F, &£
85—kl EM wi(p;) = &y

6.5 JEBA, Cent C[G] 8] C A HE AR EHMF T X— wi.

6.4 BEITHERMER

A RERAXHEIR. HreR BRI, &£ Z L EEY, MBI
E—TEBE n>1MZ TR a, -, an, F1H

(%) "+ a1z 4 4a, =0.

—ANEHWMRE 2 LREN, BN REEH. BT84
BEEAREBEBE. R zc Q 22— MEBEBE, B4 zc Z; AT
BT « B p/g IR, p,qe Z,q>2 H p,q BE. TRHN
B (x) 15

p" +aigp" + - +ang” =0,
MTT p™ = 0(modq), X5 p,q HEKIFLFE.

Wl 14 4z BEXBE RU—NPAE. THEREFMH:
i)z Z FREW.
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(i) R¥ i = BT A F 3R Z(o] fF —A Z— AR BA RH.
(i) HE R 85— MERERNT Z-H, AL Z[z)

X4 Z & Noether N, BIRERK Z— ﬁm?ﬁm%ﬁﬁﬁiﬁiﬂﬁ,
TEMEY (i) 5 i) WEItE. 55—, R z HE— PR

" +ax" 4+ +a,=0, a; €Z,

M2aH 1z, 2" FTEMK R T Z2—- BEEFRL « K{ER T A%
R, ST Zz), IFMIEHE T (G) = (). RZ, ®& ) B3, 4 R,
£~ RYPH Lz -,z TERKF Z- B ZIHN R, A—1
AR::3 uﬂ]ﬁ‘]ﬂ#ﬁ% Z[a;] AR Z[r) RBERERE, FrilxtF 28K
) n, WE R, = Zz]. XHEH " £ 1,z,--- 2" HBRERFLEHA
&, M (i) BAL.

Hit1 WRRE-NMNARARZ-#, L RAF—TEHE
Z FREH.

XHAESRKR (iil) = (1) BH.
Wit2 REZ L—1BTHEFHER RN —NMFIRK

X z,ye R MR z,y £ Z LREY), A Z(z]) M1 Z]y) LB
fRAER Z2— 8. Hitk, EfIRKER Zir) @ 2y B—PMERER Z-
B, NIMEE R ARIME Zz,y) W2 Z ERERERK. TE Zz,y] B
—YILRAE Z LREN.
Fid TELENEXNEGRE LUK Z BEERE — MR, Noether 3 3¢
- (i) < (il) REHATERRZEINH L Noether 3.

,_11

6.5 $FERFRBEMER. B

15 A x BEARB G HN—NEKT p WEBER, B2 TE
— s€ G, x(s) B—PMREEXK.

HL b, x(s) 2 p(s) B2, ATEFT p(s) IARMEERIF, T o(s)
) AAE{E AR & B4R

W 16 4 u=> u(s)s & Cent C[G] §—/TT %, 3 H u(s) &
EREEBE, M2 uEZ LEEW.
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(XA RN, HA Cent C[G] &—1MACHIE.)
2 ci(1<i<h) & GHIHER HFHS ei= > s (5F 63 T).

s5€cCy
ST s; € ¢, BATATLUR v B AL

h
u = Z u(s;)e;
KR, B 14 L 2, BRATRFTIUE e, #7E 2 L REHK). 2R
X— B RHER, BT T ce; FEIXE ¢, WERAEHAS.
F & Cent C[G] BIFIEE R=Ze, ®--- & Zey, B— N, BN
HRARK Z2- #, S — &L 2 LEEN (il 14, #R
1). A RE#ZUEBH.

HWit1 40 R GH—Nn ELTHRT, HEFH x. WK u
b X, Ao (1/n) 3 uls)x(s) £~ MREEL.

sc(G

HE b, IMRES p HXRENEZ (ZH @ 12)

w: Cent C|G] — C

2T, tE v B, BA w e Z ERER, FrLVETE v Z FTREERE
HH).

Wit 2 GHATVARTHEAER G W
&g B GHH. BT KR u= 3 x(s™1)s MA#ER 1, X£&

sc€l&

T, BA x B—DBERE () HERBIEH (WEE 15); BNV
g _
E(X! X) —

-3 x(sx(s) !

B— MU BAXINEEFEYE, BT Z, B n R ¢.
#ip 2 R LIFE R — (B3F 8.1 17, il 24 Hﬁ?&%) iy
XA HERE - NER:

BW17T ACRGHFL, GHITARTHNEER (G:0).

S RGHMMcRERCHMH. 4p:G—-GLW) £ GH—
BATAERR. WR se C, W p(s) 5— p(t),t € G, BJA#; TR

g
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Schur 5|H, p(s) B — MO, FEWIE A(s). BRES s — A(s) & C
C* HI—NAIZE. & m B— N IEREH. /ERR p 9 m BEKER

X Gm

)\(81,

=G X .-
C™ WI—1JCE (s,
) CcCm /@ 7
ﬁm%*- H ¥ MLAuAE
BNE/E G™/H B—PMA Tf’ﬁ%T

PG > GLW® -

.’Sm)%

E%'ﬁ: $1°

1E

- W - @WJ:

MRIRIE n™ BE G™/H Wl g™ /c™ L. 7
(g/en)™ € ¢ 1Z;

(XL

S H

CHH

A

® W).

x G W—ARATYET (BF 32 ¥, BE
= p™ ZFHRIBRE AL, HRECY
=1 E‘JJE? (81,

A

R 16 BIFER 2 /B,
~ X ] m, ﬁﬂ]:ﬁ

g/en B—1EBE (B

J. Tate 25 H Hﬁ)

6.6 EBR, 3R Zey D - D Zey £ ZIG) 5P Q.

6.7 pRGH—An BERTHET, HFIEWHFZ . wRscG, ik
B x(s) <n, FEEAREY pls) R—AMEMEFFTARL [IE

& p(s) & n PBILARNF]. @y sLip S,

6.8 4 Ao N\, R Wa=(1/n)) N\ EH, Fa 24K

Q E&y3t4ud el RAv; ERA |A| < 1]

6.9 4 p R GH—An BIRTHET, BiElF£ x. & s€ G, 4
c(s) 2T s 9 RmEFLENGANEK ERR, (c(s)/n)x(s) B—A
R B (R 16 930 1, Bu A s A A it
A, R c(s) 5 n ZFE x(s) #0, B p(s) B—AMLM [ &
(1/n)x(s) R—AKEEEK #HE R M 6.8].

6.10 4 scGHs#1 4 sty ETENKc(s) 2—4FXK
p B9 %, LR, BAE—PNRT LA x, ©RF T 244447,
1#1F x(s) # 0 B x(1) # 0(modp). [F AKX 1+ > x(1)x(s)

An

i

B, K2

p(s) =1 e x(s) = n.

ZH/mE 14).

1 10).

© S By
_:_]:,

X

—a. [ AR aik

x71

=0

(BBH4M D5 8931 2) RIEW, o B RHAEIH —MFE X,
W 1/p 2 AR EEH] 4 p B x AFEIRG—NET.
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PER p(s) R—AMEIM [F1 A T H 6.9). dstigh RN £ p
4, ML N#G, Bsi G/N ARKEET G/N 85 ..



EtE

5B FK). Mackey Fl7E

7.1 &5

S HREBGH N TE REHIN TERERRR. SV LE
—4 CIG]- &, 1 W & V B—1F CIH]- . Bl{Z—F (& 3.3
T, BV @R V)BEHW FFESE, MRV = GcrsW, B V
BAR sW,s € R, WEHHM (— M KET R KERUEI&M4). X ET
A] DA iR ik

3

W' = C[G] ®C[H] W

Rl W EiEM CH] B C[G] KItvEY KMABREIK ClG- . 84
W —V &M ARAI— N ClGl- A&Fxi W - V.

w18 VER W I+ B ERFFERS

1: ClG] @c W -V

& — A~ [E A4

XL TFHEEM— N EHE#R: C[G) B—NMG CH)- B, R
TLEERER—1TE.




7.2 FBERTFVFMESR. BEEAR. - 65-

¥ 38,

(1) XNT W B RNRAZFERZERERSBFSRINELER
e — A BRE (BF 3.3 71, €HE 11).

UTRATHE W IESH G MFRCHE Indj (W), REEABK
AREBEREET, A RHIEE Ind(W).

(2) MR v 2 W riEERNT E 22— C[G]- &, BRI\ —H
B30, [5]

Hom” (W, E) = Hom®(V, E),

X B Hom®(V,E) &8 V 8| E AN C[G]— RIZAFT B ) &8 2% (A,
Hom™ (W, E) 2R ftlhie . X—FHLE HKERK — MM R #
W (WRTUASFE 3.3 1, 51H 1).

3) BAKMIBFELEN: WR G E—NE K WTH BRITAE

Ind% (Ind$ (W) = IndE (W).

X — R N E R KBRS SR,

w19 4V BE—A C[G]- #, &Ly ETFZHENEH
V=@, Wi TGHEHBHRIETFTRE, Sl W=W,,, 1 H
EWHEGHURELT (WG FEFSsW=W HWITLE s FTRNE
&) o WEFBHZTHRE, HECG-#V §CH-#BW
Frif &

X ERK.

Fit ERGE 19 MHB G B— AR RV =W, b, B
FRIE G B#IXE: W;; 5t &R BRI, Bh G TEXE W,
FTA R EESARERE V BI— N TFRR.

Bl X W, FESER 1K, Ron vV IMEBRA RS

e

7.2 BERTFHFER BN

BAVEEEIEKCE. & Fr B H F— 1P ZRAUTAR
rEXH G FHIEE

f’(s)=-}z- S© f(ttst), XE k= Card(H).

teG
t—lstcH

gany




. 66 - FtE FBSET. Mackey HIE

HATSE, F/ B f FE S, 3FHICHE IndG(f) BX Ind(f).

v 20

(i) B% Ind(f) £ G E—PMEEK.

(ii) R f & H kR W WEER, 2 Ind(f) B G WER
AR Ind(W) W HF4E AR

W (i) CELBiE (3.3 17, 2 12). ekl (1) i I EH#E
HimAH, HATLHE ) URE— 1T RRBEHMEFERNEEAETE
—HELMEE.

F 22 TE, XﬂL:} G EFANHERE o1 oo, RITEEL S

(1, 02) Z p1(s Hpa(s), XE g = Card(G).
SEG
URNFEEHHERBEYS ¢ HIRARN, BE (01, v2)c KARE

(p1,92).
MR v, f v, BB ClGl- &=, %

(Vl, VQ)G = dim HOIIIG (Vl, Vg\!
SIEE 2 WE o o SRR VI RV, BB, A

(o1, p2)c = (V1i, V2)a.

¥ vk V, oERER BRNETUBRECNELSATAH, £X
— W, Bl BB EXAREYE 23 %, £# 3)

WE o £ G F—1EE, BATH Resp XN o TETFH H FHIR
. FNH, WV 2 G H—1FR, 5 ResV RBRETE H LHIR

).

EIR 13 (Frobenius E R M) ® v 2 H L—AMEBET o £
G E—MXEH RINA

(dja RBSQO)H = (Ind’d)? @)G

K B — N RRBEHRIGFMTARRNREA S, RIMNBTLMERE v £
—/N C[H]-8B W HIFHERR, T o B— C[G)—# E HF1ENR. BT
2 HFEUEER

(%) (W,Res E)yg = (Ind W, E)g,
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&l
dim Hom™ (W, Res E) = dim Hom® (Ind W, E).
XAERH 7.1 WhiEe (2) B (EREFESH 3.3 7Y, 518 1 BH, X4
FIEAXANERELR EE—BIFH). B8R, T lE i B2 SkiE 8
EH 13.
18
(1) EH 13 T, BE} Res Ml Ind R E AL M.

(2) BATLLH 2.3 WEAE XKHRER (of) RAFXN LR
(a, B). BATE FFRA:

(¥|Res p)p = (Ind ¥lp)c-
(3) EEUL THA M2
Ind(® - Res ¢) = (Ind ¥) - ¢

XA AT LB B ) E SRR, REHAX Ind(W) ® E
Ind(W ® ResE) 31, & 3.3 1, # 5.

W21 AW EHW-ARTARTT E £ G~
WHRF. AW BIE Res B AWERET B HAE Ind W K8
1273

HEHE 13 MAHE W RFERR v M E BIFFIERR ¢ £, BB HIX
MM (Wrl PN B 232 ().

1

ot

S H

71 (FFETHEMAENIES) ©4a: H—- G AHEY—ARSE (F—
EAFM), X4 a:CH - ClG] RABEAKRKES. L FE £
— A4 C[G]- #. #11 A ResoE &79 E #id & 494 A #7132
49 C[H|— #. o ¢ & E t94424F, AR A Reso E M HEHF R
Resqap = poa. # W 22—/ ClH|- #¥. #4MA Ind W 4T
C[G]— # C[Gl®cm W. o R v & W 894447, 4 Indoy &
T Ind W 89 45 4E 47,

(a) HEBR B B4 X,

<¢5 RE‘SQ(P>H — <Indaw7 Q‘D)G



E+tE BFBFERR. Mackey HE

7.2

7.3

75 8K AR, L.

(b) K o ZHFHF DK G5 HNFotiE N HBERER
AR W PENZFTRENALEMAYTFENAG=H/N
Y B THE R —A C[G]— #. i, XA L Ind, W R#H. #F
78 NE W

(ndat)(s) = ~ 3 (),

iX ¥ n = Card(N).

AHRGCH—AFE Y Z2G(2FG/HHEHRAT (BF 1.2
W) S HAEAR. ER x = IndF(1), R Y =x—-1 R G -4k
O AAEAT; A AT TE —ARTEIRT L [F A
# 2.6, AR BB K]

4 H ;%G W — TR BRSTH—t¢ H, A HNtHt™
{1}, AR 4 ##fF H £ G #— 4> Frobenius T #. 4\N;%G‘1’7r
5 H t94EFT L& L6 L E TR R4

(a) 4 g = Card(G),h = Card(H). EPA, N 8§ LE KA
(g/h) — 1.

(b) 4 f 2 H L—AXHZH iEH, FLABE— G LK
&K f, ER f 8FEHELE N LRI f(1).

(c) #ERA f = IndGf—f(1)v, R E ¥ & G 8 H4EH: IndF (1)~
1, 5% 58 7.2.

(d) #E8 (f1, f2)m = {1, fo)c-

() B f & H 8§ —AKT 4544 A A (c) F= (d) IEPA
(f. e =1,f1) >0, #B f 2 G 89 RTLHRIEH %7 KK
MnA ER, f 2 G H—ANARTHHERF 2R o £ G ¥R
8 &, I, S — s € N AAH p(s) = 1 #1448 6.7).

(f) iE88,H 45— KM A FRTAFHEA G 69— AEH £
T, EHEaS N B NU{1} G H—AERTH H+HLG
& H 5 NU{1} ¥ 52 (Frobenius & # ).

(g) Rz, GRAHE5—-AERTHAGFEELR LA, H
& G #¥y— /s Frobenius F# % B %8 TH— s € H — {1}, #e




7.4 Mackey I A AMHHIE . 69

F—te A— {1}, A sts™ #t (Bp H a3t AE A - {1}
k). (e R H # {1}, #&3% Thompson #]— 3, X ™R
AAFd A RFEH.)

7.3 EFH IR

W HMKRGHENE ©p:H-GLW) & HF— I
WER MV =Indb(W) £ G WHNKEFER RITRHE V &
K FHEIFBH] Resy V.

HEERE G KT (H, K) KI— M REERER S, XHEWR, G 2
HAMAZRFE KsH Wi3F, se s (BNBALE s € K\G/H). XT
seS, A H,=sHs 'nK, B K ¥ —NMNFHE BN zec H, %

p*(x) = p(s'xs),

BATRB R —MEE p° : H, — GLW), BB H, — /e
FoR, WME W, R H, & K AT 8, FIUESER Indk (W,)
BENX.

W 22 %7 ResgInd§(W) 5§ %7 Indjfy (W,) By E AR A, X

BA150E, V BB oW HEM, s € G/H. & sec S, X% V(s)
RMR oW,z € KsH, FTAERK V BF250E]; 25E Vv B FZM V(s)
KIEHM, FH V) BRE K Z2TRE. #FTFRERFIEHE Vs) 5
Indy (W,) & K- F#K). Rl K PEF o(sW) = sW HITTR = BT
RFHERET H, M V(s) &% z(sW) WEM, z € K/H,. FiLh

V(s) = Indyy (sW). BEERFBRIE sWw 5§ W, & H,-FRAR. &~
BHENR: XTEWE s: W, - sW 5.

FiE BAN V(s) REKET s £ K\G/H AWRIR, Brbikmx

IndX (W,) (BEIBIEH) RAEBT  Freemnssse.

iy

7.4 Mackey BIARRILEH|E

BB IEANERNEHA K=H MERE. X TFscqG, 4 H, )
IH#E/R H FRE sHs N H; H {1FR p BEIR H, L X—1RAR
Res,(p). NEPEINMERRFE 7.3 W XPRR p° BIE.




70  FLtW EFEFETFT. Mackey HIFE

@23 BEEFV=IndS(W) EXTLHH Y ENRY THEHA
F1F BRI

(8) W 4.
(b) #F&E— s€ G- H H, GAEIMRT p° 5 Res,(p) BFHX

B .

(B K BN RR VL BV, ERFHEZH, GIRENER AR
AT RSy, UL, R (Vi, o)k = 0.)

V AR5 HANY (V,V)g = 1. AT Frobenius B H R,
BAAH:

(V, V)G — <W, ReSHV)H.

HE£H 7.3 9, BAIVAE:

ResygV = @ Indgs(ps).
s€H\G/H

H—% W™ A Frobenius B /a3, B
(V.Vie= »_ ds TMids=(Ress(p), "),

se H\G/H
ST s =1, Bil1H ds = (p,p) = 1. K, (V,V)eg =1 KHA
dy =1, THE s # 1, !Zﬂli o = 0; XIFERFMH (a) H (b).
Wit W H B G WEATFH Indi(p) FTLHLYHERY p XY
4, BxtTHEE s¢ Hp L 5EH3I p° FAM.

BsL |, XK H, = H M Ress(p) =p .

ST
74 4k R—AFRK G = Sla(k),  H £ G 7H—WER
(ab) c=0, FIR&FH 4w Rk 3 C AY—IEZE,

cd

Fr X R T RN H 8§— BAFAEAR:

Xw (3 2) = w(a).

R, H W FL BAH xo FIEFHN G HURTELTHAN.



HI\E
BFRTRIGF

8.1 IEMTHE. MFAAARTHRRA

24 AARBGHW—NMENTFH Wp:G-GL(YV) EG
B — NIRRT A RR, B4

(a) REFEGCH—NFRHHALGC BEAS A UK H#H—/N
FHART o, 4% p B 0 FF;

b)k#F pE A LHRFZRAEH.

(RN R A &, R ER—EREMATARROERN.)

&V = oV, Eﬁj" p (£ A EHIRRF) HHRBINH, B/ —I
RIRKRZAKEN (ZF 26 ). XT s e G, B “GHHEB"
(transport de structure), BAJEF R, p(s) BEHXLE V,.O:. BHA V AH]
2y, efemE e v, @V, BREYFZ— WR V, FTF Vv, B4
AR (b). BN, 4 H £ G HIHE p(s)Vi, = Vi, FITCE s BTRX
7R BIVF ACHH#G,3FH p BH HEV,, AKBRER
c TR, XEBE (a)

OXfT s € G,V =@p(s)V; BE: p 7F sAs~! _ EHIBHIFIMAI R, (H s4s~ ! =
A, BTl @p(s)V; = @V;, Bl p(s) BHIXE: v, — F&7E




72 BN\E BERTHEIF

| 4

FiE WR A BAEN), B4 (b) A
.

it R AR GH—/ Abel EHFE, 4 GHE— T4
KT p NEHER AL G HHIE (G: A)

X G Kb AHIBHERIESE. £ FHGEHEE (o) B, HaEHE
WERH, o WEER (H: A), BTXNKRERERLU (G : H), B4 p B
MR (G: A). TEEE 1), 4 G = p(G), A = p(A); BAHTEERS
G/A — G'/A" B, Bl (G’ : A) B8 (G : A). EEKEREF
AT, X A" RITCESEMM, ANIEESE ¢ BP0R. B 6.5 7,
Rl 17 18, p MIERERR (G A), NTTEE (G: A).

HiE WER A £ G H— Abel T8 (A—FIEM), B4k
W, p LERA—ERER (G: A), RMEMNEH deg(p) < (G : A), &
3.1 77, 28 9 HEiL.

Fi, X T8 —ac A, pla)

8.2 55—/ Abel Bl HMN
S AMH ZE G WM TE, B A REMRFE. FUTHR

15 &

(i) AZ Abel #.

(i) GRHG A W+ HAR.

(i) B%E G=A4-HH AnH = {1}, REFBAHEW, G HE—
JTUR A LIME— B B ETeAR ah KIFER, a €c AT h € H]

BATUERH, G AR AR R ULH H MEE TR ATAR S
EHK (XBE Wigner F Mackey B “/NEE” 8.
KK A& Abel B, BrLVERIA T Z9RFIERRER R — R, 3F BAERK
— A X = Hom(A4,C*). H# G THEHE X L HFseq,ye
X,a € A,

(sx)(a) = x(s™"as).
% (Xi)iex/n B HE X PRFER—MER. T8 — i c

X/H, % H; & H P8 hx; = x; BWITE h FIRBITE. X4 G =
A-H; & G PHENHTFE NTacAheH, %

xi(ah) = xi(a).



8.2 55—/ Abel HREEAM -T73.

XEERBERE . FHE G £ XF—V1 he H, BH hxi = xi- H
FiX—HSLa UEH, v £ G BI— 1 —RBFEAR. BES p £ H, 1
—AARAAFER; 1F p GRTEHE G, — H;, NS, B3 G,
K—AMARTARR 5. BE, 1 i 5 5 FHKER, BI1E3 G l9—1
ARARR vi ®p . & 6, & G FIHNETERRR.

il 25

(a) 6, =1 2789

b) wE 0, 5 6y, AWM, Hari=i HpE5 p BM.
(c) G E—FHARTHEXE— 0,, B

(XHE, BAEE| G K— VAR,

BRATFIH Mackey # & (7.4 1, i 23) RIEHA (a). W s ¢ G; =
A-H,. X K, =G;nNsG;s™ . BRMEIUEH, MR G HITR x: Q@ p
SRENMTEXKHENRN K-> Gi:z— 2 Ml z— s~ lzs fES R
B, MARMAE K, IBEMNARNERR. ATIEHRX—K, RERIEZ
BN ERRE K, BT A LERERANHEBIRIBIR]. R0 HE — PR
T A FRIRREIRE v BI—MER, MESNRRE A LHIRSIRE sy
) — MEEGC BN s ¢ A H;, BATE sy # xi, AHER PR ABIH L
ASTE]HY).

MAEIER (b). B5E,0,, £ A FHRIRBEIREFTRT x; WPUE Hy,
AR AEAR . XMIUEBRT 6, , HET i. XK, 2 W £ 0, , X
RENE, T W, & W BRNT x; BIF2E06E B W P2 LT &48
TBE 2 FTRKES: XX T —V) a € A, #F 0, ,(a)z = xi(a)x]. F &2 [d]
W, 7£ H; 2 FRE, FFETUEHERIE H; £ W, AWRRTRS p R,
ik 0, , WHAE T p .

BfE 2 0:G - GLW) & G BFI— 1 AA[ARRF. & W =
DyexWy & ResaW HJB T2 EiXE w, f, 208 -1 AEF,
MR s G, B4 o(s) ¥ W, BE| Wy, B H; ‘l@ W, BABSH; %
W & Wy, KI— DAL+ ClH;)- &, p & H, H‘J*ﬁrmiﬁ LR
G;=A -H, RERE viop M. T£ o F G, LRIRHZDASE
i ® p —k. Hifri 21 B, o EEFER 6,, BEDSHI—IK;
X 6;, BATHR, bl o 5 6, , R, XL T (c).




.74 HNE FIRFHGF

S &

8.1 4 a,hh KRR A H H; 48 £, a =) (h/h;). iEH, 5FF
B 28 i, BT 0;, B FHFF T h2/h. Bt (o) 895
—3E8R.

8.2 FIAHM2 EMHEH D, Ay o Sy WARTHEAT (BAFFL
).

8.3 JLAEBPREE o]

KTRX—TH P TRV AFANR IR, F]F Bourbaki, 4
AR B G WET#E, MREE G B—1T#HF5)

{I}IG'()CG;[C""CG'fnzG’j

He G, B G, WIEHMFE, H Gi/Gi_1 &= Abel B, 1 < i < n. (—
MEMRIEXE:G BREHTH {1} @ ERKEA Abel My %NS
1)

BE@gE AL EXTHEXAA G, #iE G HERTFE H

Gi/Gi-1 E'ﬂﬁﬂ”

EFZE LR XPHEERNT 1 <i < n,Gi/Gi_y BETE
G/Gi_y KIFF LA, (NI E: G 2H {1} BEERK SO %
iEsEl:0N

TR, A = " B— 0, EERIUETT N, —ME RN
T— 0T TRER 28 BT A1), EEIH:%? = A #.

p—B Wp RBR—1NEE Wi WE—EWENE p—&

EH 14 - p-BAEFREW (AHAZTHEN).

R L EpTiR, ARGk ®E—IEF N p- BP0 AR, X
—REUT 5B EEHR:

SIB3 & GE—Ap-# CEAE-NMERES X L), X4
XCRXFPEGLTAHUTEIRGTE. BMNA

Card(X) = Card(X%)(mod p).

1[1+
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HE b X - XC £ G WIEFFALIUER I, MBI ZFENE
P ERNEE p B— 1R p*, o > 1; BTLL Card(X — XC) AJLA#E p
BEER.

AKX ENHEE X =G M G £2EIH B RMWTIERL
FHER. X XC BE G BIPD C. TR

y

X

Card(C) = Card(G) = 0(mod p),

M C # {1}, EEBAEH.
BATHESHIHE 3 KB 1N, IBER=32H2

Rl 26 AV#OE“Aﬁﬁﬁp%ﬁki%ﬁiﬁlﬂ XA
p:G->GLV) B—Np-BGHEV ARNEHERT HAFEV H
—ANEETE, CE— p(s).s€ G, ZTX5.

S BV E—1MESELE, X ZBHY) p(s)z,z € G, BTAERK
MV R N X NS 3 R X 28R, £ p 81—
. Ll XC £ {0}, dn/BiREiEHs.

it AR p WHEK, — N - BUANTTARTRETF LK
=

>} Rl

8.3 ifRR, —mikB D, ZMTHE, FHELEHAE n & 2 ¥R,
D, %L,

8.4 WA, XAEB A, R THY, R RARTHY. T 6, ¥ RH
6y S B

8.5 iEBR, —ATHEE (XM THBEIRLH) (& —FHPF—H
BARR TG (A8 5 TR XFEH).

86 A pHhg ARFEMNER @ G R —AHH p°¢® 8%, XL a,b
AR A I MR

(i) % G P& {1}. 2T s € G, 4 c(s) LT s #934%
A AEHAK ER, BE s #1487 c(s) Z0(mod q) [F 1
G — {1} HAEANBIEERM ¢ BB AT TR s R, c(s) £



76 BAR FERFHHT

p IR MR AEGH—ANRRRFT {1} AXFTGHE
T [ A 374 6.10].

(ii) WEBA, G A ### (Burnside & #). [* G 89 M1k )3 94 3%,
RA GoOyPeFTF {1} £ RFF {1} BFHH.]

(iii) B H| FER G F—ERBTHE (2K I M 8.4).

(iv) & —AMNETHREAH T, BREOHBHEANERK XK
IR [T B G5, G, GLa(F7)).

8.4 Sylow T

S R—INEH RN HIHg=pm B ZEBEmE5pH
#. G H—1HrA p" BTFHEMUE G B1—4 Sylow p—F #.

EIE 15
(a) FF#& Sylow p—F #*.
(b) G #y Sylow p—F R #HE A K.
(¢c) G 98— p—FHAEAE— Sylow p— FENK.

A TAEER (a), TAIX G WIBr{EIRgY%. FIRBMERE n > 1, Bf
Card(G) = O(mod p). & C B G BFL. WR Card(C) FJLA# p
BER, H— TSR E, C FF 1 p IR THE D. HIES
FEBRW, G/D H—A Sylow p— T8, MENFEEE G PHREBERE
G B1—A Sylow p—F&. WHE Card(C) £ 0(mod p), 4 G HIWN
HIEIfERTE G - C Lk, Bk G - C R4 APIE GE8K). BT
Card(G — C) # 0(mod p), BENEZ S LENINMEES p B E.
TRERFE—NTAEFT GHTFH H, 8 (G: H) £0(mod p). Hilt, H
FIBT AT LA p™ BERR. HIEERIBRE, H 58— p" Br FE.

AL P2 GH— Sylow p—F8, T Q & G ¥1— p—FF
p— B Q BXAEVPBIEHRAEX=G/P L. H183 5|3, BRIVA

Card(X®) = Card(X) # 0(mod p),

MM X9 # o, FREE PR =z € G, {18 QzP = zP, %u
Q C zPzx~1, XFUERH T (c). WK Card(Q) = p*, B4 Q 5 zPz~
BHHAEFRH, AT Q =Pz~ !, XFIUEBA T (b).




8.5 MAEHNSMRT 77

>

87 &~ H A% G ¥—ANENTFTH&m Py £ G/H &— /- Sylow
p—T#.
(a) iEBA, H & G #9—/> Sylow p—F# P, €/ G/H At
KA Py [ A Sylow T8 69 L4514

(b) #EBH, e R H R— A p— B HHEOLE G HFPOR
A P RE—0. 343 H MM S5 p ZENHY, BHA Py
5| H A H— AR AREPL LY —F L]

88 4G A —-NHEH A, FTHE—FHKp G 2F¥—H Sylow
p—FB, m AR EMY 3 G OH4ERAR, AN G XTEN
oo o) BB R R VAR, £F THM 8.7 (b)]. ditipd G R
— 3 p— B HAR,

8.9 £ G=GL,(k), XE k 2—ANMFAEH p AR, 1L, A5 A
LR 1 G EZABESEFRN THEZ G #—A Sylow p—
T8

8.5 HBAREFFRIZMERT

5314 2 G ENEXBHNAETHER HNLFEGH—AE
M Abel TH, EABELEE G HHFON.

A C R GHPL, Bl H=CG/C BREHEY, BNE—/N &K
&‘U LPE NN H, B HH—PMRAERTH. H EEG TP
AR LT T K B

TR 16 4G E-NMETHH BLGCHE-LTAHARTHE
GHRF—TFTHN D —RRTHHEFH (HRIRT).

BAIN G WY HgiskiE X e . BT LA %f? G
) R L R AT ARTR p, B Ker(p) = {1} BIEE. R G £ Abel #,
A IXEER p % 4 3i0] lﬁzﬁj‘&ﬁfr*zﬁu ). R G A& Abel B
& AR G~ IER Abel THF EAMBEETE G HNFLA (B
EI1H 4). A‘% ) RABLH, Fi p< ) REAETE p(G) BT ;
FTRHFE a € AR pla) AE—DHL. Bl p £ A EHIREIA L




FN\E FIRFENGTF

EE: )
RN
EH.

L

henfl 24, XFBY p BH G KI—1T# H 11— A4
BRH, ETTFHAET G X H N RMERERE R

> &

8.10

8.11

8.12

K16 B 2 IR E SMA-ANBTHEHEL —/ Abel
EMTFEHFEELAR B AGM 25 )35 38 7T RGHH

+HAR LW osik, €6K {1,4,j,k} BE

2=j*=k*=—-1,ij=—ji =k, jk=—kj=1iki = —ik = j.

4 F # H* Y HPNANAE =1, 1,75, £k B89 -TF & (w9 L
$); &G R E ot xAnAE (1xitjtk)/2 89544 B,
GAZAH 89— NTHTH c2A—NZHAXH S5 EMT#H E
MFEALR A ARM HOrC = M;(C) 2L G H— ALK
R P, INARTRELRY (FE G ZRABHRA2 M
F8). [ G & Hurwitz“ ¥ w L T L LR BE ©
LRABMEA2EOHFEH THESOR v —y=a’ G HRHEH ©
L SLy(F3) BlA.]

G R—/ANp— B LW, T G 8H— RTLYRHELR x, BA
> x'(1)? = 0(modx(1)?), X E5F—d#H &4 x'(1) < x(1) #
R RAEAF X KFe. [(FIA x(1) £ p HFXH—AFX, H#
HERGH#5, #iL 2 (a).)




Artin EIP

9.1 ¥ R(G)

L G RPERE, x1, -, xn REN—VIEAHBEFIA BT L)5F
bR, G E—PRE BRI, B HNMERXE «, HEMBRY
ZMHE. 4 RT(G) RAAZXHERIRBITRBES. 2 R(G) R RY(G)
B RREOE, WA B MSERNERRNES. BINE

RG)=Zx1 D D ZLxn.

R(G) HITTE MMUBR B AE A7, B AR #TEI‘J*QJI%"—'A#‘F{HT %
Pl R(G) & G EBRHERRRIARNIF Fo(G) HI—AF3. |
xi TERX Fc(G) £ C _Ef1—A 3, AABIIE Co R(G) 5 FC(G)%
5] A 3

BATRATLLIE R(G) BEAMBERM C[G]-HHVEBER) Grothendieck &f; iX
MR ERE="r EHE

MR HE G =178 BARNEAREX T —NMHES
R(G) — R(H), iefE ResS B Res.

KM, SR (7.2) FEX—A Abel #HFIEZA R(H) — R(G),
1CAE IndG g Ind. HEHE 13, [RJZ& Ind F1 Res KT NUEHERY (0, )y




. 80 - FHhE Artin TH

(o, ) RILHAHEM. B, AR
Ind(y - Res(v)) = Ind(yp) - ¥

#H Ind: R(H) — R(G) WERK RG) BI—1HA.
MR A BN EHF, BAFZ Res F Ind ] LM IFHR K
A— ZRPEBRLET

A®@Res: A® R(G) —» A® R(H),
A®Ind: A® R(H) > A® R(G).

S &

9.1 4 ¢ £ G E—ANIEHKMENERE BIL (o, 1) =0 F B2
H—A s # 1, A p(s) < 0. HEBR, 5FFEHE—IFEHR X, (0, X)
L >0 [FAS—w s,0(s x(s) HERBMATFRFT
p(s Hx(1) B9 EIRiX—F L] dyedph, R 0 & TF R(G),

4 o R—ANFIERT.

9.2 4 x € R(G). LM, x R—ARTHBIER L BLRE (x,x) = 1
H x(1) 2 0.

9.3 # f R G E-MEH b A-MEH 4 V() ATEHK
s f(s%). A

(a) 3% p £ G 89—A KT, ERHEHRA . FTFHF—EHK
k>0, 4 xE foxh oA Tp 8 bk AXHRES E AXHHKH
WAERE (BA 21 F AT k=2 8H%H). 4

or(X) =Y X5T* #o Ar(x) = > _x3T",
k=0 k=0
XET R —ATREA £, T se€ G, RMNA

or(x)(s) = 1/det(1 — p(s)T) #= Ar(x)(s) = det(1 + p(s)T).
E (2507 80 AE &

or(x) = exp {Z W"(X)T’“/k} ,

k=1

Ar(x) = exp {Z(-—l)’“*l W’“(X)T’“/k} ,
k=1
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Fo

T T

nxE =Y PFOOXGTF, b =) (DR ER xR

k=1 k=1

XX 2 2.1 % P48 65N X 8 —A&AL.
(b) & (a) ek R(G) AXF U 2 TFTHRE, ke Z
9.4 4 n -5 GHMIENHEEK

(a) 4 x & G 8—AFRTHHRKAEAR. ER, I"(x) £ G ¥
— NI L AEAEAT. [ B AT A 3 ML)

(b) &8st ¢ — 2" KA HEELTNE CG) 85— E
B & Yn. A Y, & Cent C[G] L& R& AR Cent C|G] &9
— A8 Bl #H).

9.2 Artin EERIFRIA

XA BA T B e

EE 17T 4 X AHRE G H—ATFRE 4

Ind: @ R(H) — R(G)
HeX

Eduitik IndG, He X, TR XHEL, B2 THEREENY:
1) G ZBT X B9 FTHH: \ﬁ%ﬁ%}'
(ii) Ind: @ R(H) - R(G) WEBEARM.

HeX

HHh R(G) YEA—NEEEFRAERKR, BATRTLORE (i) Bk A:
(ii') T G WE —FEHR x, FEBRES xu € R(H),H € X,
Fu¥¥ d> 1, F4E

dx = > Indg(xn)-
HeX

R G IEHRTERERWL (1), fTLiE:

it G WE —RELRMHRE G WERTHNRERIG 2R
AN R EREREELE

ET—FRIEES, B g1 A FEHK”, B “9IF8° 1
=g TEAN: I J:Ja*ivéwﬂﬁfﬁﬁii
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S

0.5 R G RIHH A, R X 2 G HHFRTFHEE 4 (X0, X1,
X2,V} & G 89— L1 A6 B &9 R T YA 4EAR (5K 5.7 ¥). iE9H
P RY(H) £ Ind Z T 6948l X T AR L A

HeX

Xo+X1+Xe+¥,2¢0,x0 +¥, x1+ ¥, X2 + ¥

Mgl RG) ¥—AtE x &F Ind 6948, L ER L x(1) =
O(mod2). EBR, FFAEAR X0, X1, X2 AR A X IR FB AT iF 54
FFAEAROI B R B A K KA S

0.3 FE— 1 uERR

HAEIESH ) = (). S BB T X WF#H O LS FHNIF.
F—ANEW S Indf(fr) KR, ¥ fg € R(H), £ S UANETE
ﬁn% (ii) B6AL, ABA G B —TREREEE S INFTF, Xk
T 8§ =G, M (i) BT

R, ¥ () BOL. A TUEH (i) AL, REUESH Q—2thmkd

QeInd: G QRR(H)— Q® R(G)
HeX

EFEIR AT, XA S TUEB] C—-ZtEBRE

Colnd: § Ce R(H) - C® R(G)
HeX

R H). BXTEYE, XEiAE 2 T B BT

CRRes: CQ R(G) - @ C® R(H)
HeX

R, AMX SRR BR, AS TR, G E— KRR
MBES T LRBHREE, BLETRBEETE. EEHK
kB

Ll

> A

FAVBEFBA X S FRESARTFHERAIABLY, 7 G £
BT X 4FBEHA (Plde, G H9IEIR T8 %),
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9.6

9.7

AN ARAA

QxInd: @ Q® R(H) - Q® R(G)
HeX

(a) 4~ HH € X B H C H & X' € RH') @1 x =
Ind&, (x') € R(H). i€ x — X' &F N.

(b) "“-':?N H & X:.S - G ‘i'EJ SH e SHS_l, Z_}\. X c R(H)?
f °x & RCH) o FTEXH—Aak: sb—d he H X
sx(shs™1) = x(h). #E8, x —*x &TF N.

(c) #E8A, N & L (a) fo (b) XM ALEAE Q LA
W 4EY RS C L, BA AN, FTARELAER, R
st FHE— He X B ET —ANEREK fu, BB E fu B
FA0F ik (a) o (b) #9TEH S fo ks &k, ARAHALE G L
—ANK &K [ RFTFHE— H, A Resyi(f) = fu ]

iEA,. QO RG) A FH AR X AL ©
AL F5 (Hx),He X,x € Q® R(H).
* &

Q) (H,Ax + Nx') = AMH, x) + NH, X)), AN € Qx, X €
Q® R(H).

(i) *tF H' c H,xX' € R(H") #a x = Indj;, (), BANA
(H,x) = (H".X').

(iii) #FF H € X,s € G,x € R(H), £ 35 # 9.6(b) #3L%k
T, &AVEH (H.x) = (°H,® x).
[ F 3] 4 9.6.]

DA ML B A FFHESR (H ) RETF Q® RG) ®—# “RA
(presentation)’. st F L— ARG E AL, RAEFH L% R(G) KE )X —
AXB (FE QEKER). & G RITHGE, XA LTH T H Langlands-Deligne
# T (Lecture Notes in Math., 349, p. 517, Z ¥ 4).
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9.4 (i) = (ii) BYSE =/ iERA
HER A BR—MEHREE, ERR o BLUTANEX— A

FHIBREL 04:
A (z) = a, &5 ¢ FEH A.
. 0. ZEHABE.

W 27T LG R-ANH g HERE F2
g=)>_Ind5(6a),

ACG

XE ARE GH—HERTHF

(TEXNARE, F: g XAFET g FIFE{EBE)
% 0, =Ind5(84). WTF z€ G, BAA

Z Oalyzy ™)
yeG
yxy 1€ A
1
=- ) a= ) 1

yels yels
yry—1 R A yxry ! R A

RGO AME IR TR TR,

[}

5T 1

— y e G,yry”

SR T
(k=]

LT

Z@’A(m)=21=g.

ACG yeG

W 28 R AR MEXH, U 04 € R(A).

St A BIF o FIRSIERIEH. o = 1 FIERERHER. B 27,
BA1E

a= Y Indj(0p) =04+ » Ind53(6s).
BCA B#A
IAPERE, T B+ A, 05 € R(B), ALl Ind5(0s) BT R(A). 5
— 5T, B3R a e R(A), AT 64 BT R(A).
T (i) = (i) Wik A ey 5 A
HARE, WE A HESE A KW— N HEEFHEN, IA Ind§, #
BEAETE Ind§ FBRA. BT E X & G RS FHK TR
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i 27 f1 28 14

g= Y Ind§(04). 04 € R(A).
AeX

Ut & g BT Ind B, BFIAREIMRE R(G) BI— T2 A (ZF 9.1
W), EEEF W g MIITER, x € R(G), EXHIEH 7 (). (B
H—8 EARMNEBR—THURIT8, ¥ G B9F)

S M

9.8 WwR ARZ—NMNAa WHIBE, A4 =pla)ra—04, XE pla)
Z A WERAYANE, 1 ra RENRTHEAEAF. EP. A4 £
A B — A5 R AT AFHEATIE G 4FARAR (2 R A 9.1, B, Jo X
ABH—ANEA g 9B G H—BIRTH ARLA:

() Y Ind%(Aa) = glre — 1)
ACK

X2 rg & G ER XTI FFAERR [F]F a8 27].

|22 A (Aramata-Brauer): 4 F %3 FE 69— A8 BRI I,
A P(s) = (p(9)/Cels) ZEMNY (—HHENFH. KRMNiid, CA
BENEFRARFELLY. RAEMREK F/E £—/ Galois K, i
Galois B4 G. A4 L@y X (x) TG HEF X,

@(S)g — H LF/F'A (S‘, /\A)a
A

XE Fa k< F PR THIEFHAGFR KRB Lr/p, (s, Aa)
& “Abel” L- 2, AdmA 4ty TREATURAESE, ¢ K424
69, BF Cp B Cp; (AR Rdrif X 22 R2FF 3E Galois 73K
Rt 2 LR T, (X2 Artin HF 26— AN ML) ]
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F 10.1 773 104 5 H, £ p HELSI—NEH.

10.1 p-IERRXE. p—BFFEF

S BEBEGCGH PR zc WMl—Np—-TE B p—-4LET
£), W8 « BIME p B9F, » — p/—t % (Bl p—ENJTE), W
5 r S p HE.
£ 5k::: T?xTI//U@ BN v = zyz,, X8 z, £ p—-ZF
i, Wﬁmqp%p EE, #H z, 5 o, TR, BE, 2, Mz, #E o
IR B o f‘?f*_.ﬁﬁmﬂﬁﬂ:ﬁ F B E R p— XX p - XHIER,
AT LLEBH X — B 5L, o z, W oz, 5 = 1) p—2FH o -4
x.

—ANEE H U p— &8y, MBRER—IE p EEIRHE C
M—Np—H PHER SFENEEREN, FHTM H=CxP &
ME—), C R HF—Y) py-mEWES, PREHAT) p-tERNE

L BREREBEGCH 1 p-—TtE, C £z FTERIREA TR, X
A Z(z) Bz BT (G PIEEERM sz = s BIJCE s WESZE“J%
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&) B PR Z(z) B—A Sylow p— F8, A H=C-P £ G H

— p— T‘}J%?ﬁ ﬂqﬂﬁl'ﬁ *ﬁﬁi% p—HIF T8, XHH] p—H)F T8

> R

101 4 H=C-P RERE G th—A p- S T8, 2 & C H—A
AR B, HRESE—AL o AR p-F T8 H A,

10.2 4 G =GL,(k), ILE k LA p AR, LR, LF
r€G R —=ANp-AELZAMNECH KIEEHRFT 1, P 1 —w
AFREM 2 RADY-AEFLEEREECRFLY PAELHE
— A RY JZA T A Ak,

10.2 H p—¥FEFRAIE RSB FHHLR

X—FRLLUF PR E KR U BUF R4 R

EIE 18 A4 G BR—NMEARE. 4V, £ RG)vEH G w—1
p—#1 % F5 %E‘féﬁﬁﬁﬁﬁﬁéﬁi@%%ﬁ? AL Ve B RG) PREH
RERWES p L&

4 X(p) & G W p—¥WETRE B v, RHiFESRAL ndf, H <
X {(p). Fre X HIFEZR

Ind: @ R(H)— R(G)
He X (p)

K% TR V, B R(G) M—AEA X TIEXAEH, NFiEN, 7
A p HEKBE m, 8 meV, BXE, RAKEHLU FEXR
KETHIN2R

EIR 18 4 g=p U R GHH. (p.)=1. ML leV,.

XANUEBR (B Roquette A Brauer-Tate[12] 25 ) FIH T HH g IKE
CIARFTAERE C 3 A RNMHER—A Z-BE AR RS
RARK; ERGRELAEBE. BINE QA =2z AAXIE
5 I B R AEOBN (B 6.4 7). BB A/Z AW
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T HLEE, R BE; it OB 4/2 B—AEEFAR A ) #EH,
AR 1% {l,a1,  ,a.}, EEFILE L
BitE A EREH, FA Ind B X—4 A-£HEE

A®Ind: @ ARR(H)— A® R(G).
HeX(p)

2 (Lo, - ,ac ) WAFEHEH LT R
S5 AQIndWBEE AQV,, FH
(AR V) NR(G)=V,.

XEE, N TIEHEEERER I BTV, RFIEH I BT A Ind K
GENET, W—aE0, RFEEH I BER S ayndg(fu),an € A, fu €
R(H). ?

Vi Ty

(1) F A B Z RBZAET G WATEFHERHESE A A,
R A X S # R g IRBATREIF. Bt AQ R(G) R G F#&E A REUE
()2 bR B BT R ER B — A F 3R

(2) RTLAUEEH, A BEIEER Q A HAEEBE T RNE, HERN
HATEXINEGR.

P Hl

10.3 4FEFRRIMEIE

326 G LE—MEEATER, WREUHETUH g XK, HE
G W6 TR T BB B AE A P38 5 BORAE A7 80 — A A— M 414

(FEIXEMPLGE LR <8485 i, #IsE “7E Z AHYE".)

& f REXE—IRE, HBEEEEE gy, XE x B 1BEEER
. R C R GH—NMEFRTEE, @ 0c BT 94 FWEEXH R(C)
KIFRAN O, Bari 27, RATHE

g =Y Ind&(bc),
C

MM

f=g9x =) Indé(fc)x
C

=) Indg(fc - Res@x).
C
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Pl TR EUEH, T8 —1 C,0c - Resgx BT A® R(C). A0
xc = 0c -ResSy AT LA#E C I EERR, FTLAINR v & C B—MF1EFR,
W4 (xo,v) € A. ERIUERT xo £ C RIFFEFRK—1 A— ZRtEdH
&, Bl xc € A® R(C).

SIFE 7 A Y R AQRG)W—NMEBEXE. 222Gz B2
W p'—ax (£F 101 ¥). M4

x(z) = x(z,)(mod p).

BEITREITER, AMPTLLESEE] G £ z iR
ﬁﬁx—Za%x“ateAﬁﬁxz W G K— VAR — R RFIERR.
ﬁﬂ% g B p B— 2B KOERE, BNE 27 = 21, ATX—V] « R
xi(x)? = xai(zr)?. Pt EA

@)1 = (P an(@) = ala(@)”
= Zafxz*(azr)q = x(z,)? (mod pA).
Kk pANZ =Z, FrLA

x(z)? = x(z,)?(mod p).
MMXT—80 A € Z, B A = AM(mod p), HEIL

x(z) = x(z-)(mod p).

518 4 BEGWH—Np-TLEK, HEGH—NE z HHW
p—HETH (BF 101 %) HLHFE—NEEEH Y€ AQR(H), &
BHEBEH ¢ =Indg(v) BAUTHA:

(a) ¥'(z) Z 0(mod p).

(b) F G FE—INFE = £ p—TCK s, #H ¢¥'(s) =0.

& C RBRH z FTERR G BTERTE, T Z(z) £ z £ G AT
LT, BAi1TE H=Cx P, XB P & Z(z) B1—A Sylow p—T .
A c B CHIMY, p* £ P HH. & v BUTEXK C ER—1 RS

volz)=c M Ycly) =0, H y#z.
FR ve =S xz Dy, XB x BH C KATTARFIERKES,; Bt
X
B ve BT Ao R(C) (BOJLLHSIH 6 BH).
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YR H=CxP LF1MRE, NTFTreceCMyeP &E
X p(zy) = Yo(x). X o TBHE H - C ZTFTHRE. BTl ¢ ¢
A® R(H). BATEHH, v AT BE&HT.

MR sEGCH—Np—-TtE MyeG, Wysy ! B—4 p— Jt
EWME ysy ' BT H BLAERBT C. TRIA ysy™ ' # 1z HT A
H Y(ysy~ 1) =0. HUEBH, MR s N5 = HHE, W ¢/(s) =0, IXHIE
BT (b). B,

V' (z - Y Y
yaty‘1=-r
_ _L Z 1 Card(Z(z))
’ yry =z 4

KK p¢ = Card(P) REEHEER Card(Z(z)) B p RIEE KR, ATLA
¥'(x) # 0(mod p).

5139 HE AQV, W—NEBETLE v, F/MNTHE— 2 € G,
Y(x) Z 0(mod p).

A (2:)ier & p—IETZR (BIH p'— TCEITARRERIS) —
RER. GIESEHHT AV, WEBAELER ¢, F15

(i) #Z 0(mod p),

L L

FEXST j # 4,

Yi(x;) = 0(mod p).
Syy=%v¢;. BR BT AV, FEREH NT < G,z B p—
N E5ME—— o HHE. B5|E 7, TG E]

’(ﬁ(ﬂj) — ?,b(fl?z) = ?ﬁi(iﬁz) ;_é O(IIIOd p).

S
10.3 K3\ HeHS A AMNER gA RB{EN X R K L

104 4 pRANH—AFEHRApNZ=pZ (XML TH A/p —A
A p OAHFRE). & X € AQR(G),zeG mzxz, 8 p—
5 %. W x(z) = x(z,)(mod p) [5 312 7 BAEHERR]. AW
x(z) = x(z-)(mod pA) H A K% L.
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10.4 7EIE 18 #0 18" AYIERE

4 g =7p",(p1) =1, B# G HIF. 102 75, RFUEH | BT
A®V,.

Wy £ AV, PHETIHE 9 MEHRK—TTE v B
fH # O(mod p). & N = o(p") EFRER (Z/p"2) BIFr. B4
SFERSE p EERNEL ) R, AV = 1(mod p?). EHEX—1]
r € G, ¢(x)N = 1(mod p"), TIEREL (v — 1) BUEAE, FHAE] PA#E
ip" = g B 58 6, PRI ¢ B FHIAF IR ER
FIRFIERREI— 1 A- &M d G BAS—BAFEEAEE p—VIFK, B
LiwN —1) e AV, H AV, £ A® RG) B—/HEE Hilk
WN € AV, 1, MBI BT A0V, iEHH5EE.

10.5 Brauer EI

G H— 1M THREWEYW, MEECEPLHTF—IEE p KiE
p—H¥1EH].

EH 19 G HE—RUEFHE G AWETHABRELEFH
FAAE Ry B R B 4 &

4V, A 18 BT XW R(G) WINFRE. AR FTIE
B, ST T R p, XK V, KM V T R(G). BA V A& V,, Frlh
V £ R(G) WHITSEEER: V, £ R(G) WHIFEE, N\TTHERE 18, &5
p H&E. B X —FHIHW—Y] p AL, BT NERET 1, SEHIF
izl

EH 20 G WE - FEFHELAETHRNELTREELS.

(BHZ—F, R —MFEfrE R E —FHERN—RIFERT B S,
AR E B — B IURFIEAF.)
B 19, NEAFG AN VEFHEREESN, ATERATTY
FER R BRI (B8 8.5 1, £H 16), TERAEZXMEHE.
Vil
(1) HIREEE 19 M 20 EREHASHREAIREERA A, —
LUK, ANET R — A B AR EAR B R TS T AR IE R 3 (383
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%#+%E Brauer 8—{-EIE

L) WA S, 28 THRRIE 10.5.

(2) EH 20 AR AT B NHTEEEENFEH: EXEBH

I’*ﬁT R TR x REERAA x B— ,)I’zfl‘rfﬂ PRI

£ (T B — MER B RAFEFRR HR). Flm, EFHZEXA T,

Brauer iFBH T Artin L-ERBEBRNMNEPHARLEL 4N, UERIIECE

B HAMBINA.

1 H

10.5

10.6

4 x A G 8 — AR L AFAEAR.

(a) 13X x REAHAEMFHEL AMAEHA S B9, A4
—NEHEm 21 my RERN.

(b) BXHEH U EA G MEHEBREATAEARERE T —
M BRTHETE AP BRE—ANEATHRERES v &
Emxy A —ANF# H G—BEATHHEFY, AL H KL
MEFF 15/m, Bdm om RERBAE 1,3,5,15. H&, x & H L&k
LR S —ANEHAI m H— BN (EE G EZAHBHH 15
B FRF). WL, x FREAFRNFIEAFHESL R B EMA

B

(A. Weil 324%). KANBEH, wE f e RG) & f(1) =0, ARX
f R B Indi(a—1) W AEY Z- HHELS XETE R G
— A FFEmD o £ E 8§—AN— BRI

(a) 4~ R)(G) 28— IndS(a — 1) BFAERN RG) #-F
& R(G)=Z+ R\(G). i£%A, o £ H & G 8§ —/F 2, N
Ind$ 3% RL(H) Bt RL(G).

(b) & H £ G 89— A EMTBH G/H £ Abel #. LHA,
Ind$ ¥ R'(H) A R'(G). [REiE8 Ind5(1) & F R(G), iX
Td Indf(1) £ G # (G: H) AN—BAEIFEFo, TEHHEE
4 H X —FLF8]

(c) £ G ZAMFH. &Y G H—BKXFHARNAE
A iR, R HeY, M| H R G HERFH, B G/H 4K
AEXK ARG AREHX—FL) £, R(G) 1 G —4&
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HAEAR AR IndG(R(H)) 2%, X2 HRH Y. [BA XL 16.]
WEBR R/(G) = R(G). [*F G #4B-¥)ashsk, s+ B AR (b) RIEH
Ind% (R(H)) &84 R'(G) K]

(d) B3 —&EH. & X £7 G G—mFFHARDN
£o. HEE L9, KMNA 1= 3 Ind5(fs),fe € R(E). %

EcX
© € R(G), R4 315 h

p= Y IndG(pp), XL ¢p=fs ResE(p).
EFcX

ek p(1) =0. AW (c) F vp € Ry(E). witiph ¢ & T
Ry(G), T & R(G) = R(G).
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11.1 $FEFRRIZ B

4 B £ CH 1T, G ETHRHEF
21 Ko RGLE-NEEH HERTGCHE-WETH

EHE

H, ##4 Res$ () € BQ R(H). 4 ¢ € B® R(G).

A X B G KH—U¥IE &

K15

EEU—F ./Ji

1

o 15

\

= Y Ind§(fr), fu€ R(H).

HeX

o= ¢ -Indf(fu) =) Indj(fm-Resf(p)).

HeX

HA fu )

B® R(H). HEEH

AR

& T R(H)

T"

Artin BE

HeX

ifi ResG () BT B® R(H), FTLAEA 10 3ER & -

KA. HEHE 19, RATATLILHEAE

1

o BT B®R(G).

| J

(B LE), BT B VT4
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ETHE 21 % BA4 Q WEMNT G WE—HERTFE H Res§(p)
€ B R(H), #;t 4 ¢ € B® R(G).

EiE B 21 oA A —FP R 4 (coherence) M . RN T8
— He X, % B R(H) Fl—NTCE o, 7 H T 5L

(i) R H c H, W o = Resiy (¢n).

(ii) R H =sHs L,s € G, W pg WILFM z — szs™! H ¢nu
132

WAL B R(G) WHE—HITTE o, FHBN—V] H ¢ X #F
Res () = ¢

EE 22 20 RGN EEER RN TCHRE—WETE
H f1 H 8§48 —N—RFFAET X, ﬁ

R —1
(x,Resy ©)u Card %X

BF B, 4 ¢ BT B R(G).
4 H £ G W— T ¥%ETF# &

G 2
Res§jp = » cow, XH ¢, = (w,Resyp)n,
Lt

B ResC o AL H BIARTAFHER: w IR HEHE 16, %L
brow BREBE H B —F8 H, RIS o FIER
Frobenius 8 M, TA1H:

— (Xwa Resgw‘z‘?)Hu'
NN H, BR—MI%ETE, T ¢ FERRIET . BT B. Bk
ResGo=Sc, w BT B R(H). HHERE 21, iBHEXTER.

Wit o 2 MBEER (W eeRG) o BELEHEE, X
FHEEMETFH H REERS x: H— C*,(X,Resg‘P)H c 7.

X B =7 HEHEL.
A Res ZHRHIFEISE Res; TEXH R(G) Bl @ R(H) AR

HeX
il 29 F A Res: R(G)— @ RH) #— MR AA.

HeX
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(BERE f: L - M W—12RAS, MRFEr M - L, £
brof=1; XMABHTH, f BR—1T8EHEH /(L) 2 M W—PENE
).

ER Res 2—PMEH. HTHERBNEHEGRAEMR S HEE,
Ait, A TUEHERSREN, RTFIERERSRZ2LHE. TR
EUEEH, WR f = (fu)wex B ®R(H) F— L&, FBEHFEHE—1IE
TR n 18 nf = Resp, A f € Im(Res). R EE 21 MAHE
R o/n R Z b, BRAT AR B BESE.
AR R PLUE S 2 B RS BT AT RS ER B
B B, I UERE Res 03 W), fHZTUERH v By & B B 51 2 % &t
X1 Res Eﬁ%ﬁ@%ﬁ%

Ind : ®R(H) — R(G),

B e ST

&N 2w

Brauer &

11.2 Frobenius B— 1T EH

WRIES+ER—#, &IM14S A XoAH g IRBEAMBITAERK C
KT, XB g = Card(G).

Sn 1T >1 B (g,n) B g 5 n IBEBRKLEF. WR f
G LEF—1RE 4 vf XrBE - f(a). BHRIE (BFEIR
9.3, ¥ v ¥ R(G) AR S. B, B\

EHE 23 R fEGLE ARAREN -PNEEER H2BK

I _gnf BF Ao R(G).
(g,m)

We GHR—NMHEER 2 fBr c IBFEE %K, B ¢ LI
1 MEG~—c FBUE 0. FRARE v f. 2

1, & x™ € ¢,
0, FEHAIFRE.

B A NEERERHTRZE f NEEAE. XF, € 23
Fhr T

EE 23 T G WE —H X ¢, BX
A® R(G).

Spﬂfc("lj) — {

N\

g _ gn
(7. 7) vrfe BT




11.2 Frobenius B—1EE . 97.

BATTE W] LR 7 — 7 sUR R IR

er_E;; 23" )'tH— CGHE—EHFL G HE—RIER x, RITE
> x(z) €

(ga ) xhece
B v RBAIEFESS, HIEHE H:

WLl GHHEL B 2" cc I TTE = IPMEE (9,n) I
FEA):

Hit2 WX n BBERGON, B2 GPRELFH =18
LR ¢ MR n SRR

(FEIX B AR H Frobenius FI—MF#&: IR G PHERM s =
1 L& s IES G, FF n &, B4 G, £ GH—MTFE)

Ei’23E’J‘LIEHH (R. Brauer) 8 21, HiukbBH, k—ﬂﬁ
o, n) onf £ G B WETH H FHRSTESET Ao R(H).

W h & H M, A4 g/(g,n) FTUAEE h/(h,n) ¥k, EILH ﬁ%’uiﬂﬁ
(h/(h,n)) ¥ (Resuf) BT Ao R(H). XH—3k, iEHB AL WS TF
BHEE. BAVMETFHER p-BERNER, AILLRFTX p—BREEX
UFHBH RN . B XA RS — AT YRR A R H — R AR BT 35
SHXFE—NHE, BEMAS AU T

SIE 10 A cBRp-BGH—IMEEE X EGH R
R, XA a.= 5 x(z). B4 a. = 0(mod(g,n)A).

e

e, X o, M (BE v, & c®)FT Zcx(x), Wk,
Tre
By =1 MET g BNETF O T

Z a. = 0(mod(g, n)).

i, RENTAE T BARE AL ¢ SRUFBH S| B 10 B9 T .

¥ n B pem KR, X8 (p,m) = 1. 2 p® £ c FIUEIL
FHIRY, X4 C B G HHEEMH z" c c KITTE =z FTARIES. BAA
" =P ™ IR pb > 1, T G B—A> p—F, FTLL o W pott. Hi
N, R - B— A% E 2 = l(mod p°) FIBH, A (z7)" = ™,
MG 22 € C; B#H, B3R 22 = N HHMNE 2z = 1(mod pot?). #




. OR . F+—%E Brauver TN

AIED, (Z/p*tPZ)* FEIAT 1(mod p°) WITTEFTKI FEE I § B I
HE C O XNES C £ I fERATHHA hE. BRITRFIE
BH, AR —3E L/ x(z ) KIFNFEIS A LR (g, n) ¥R ZHE—T
IS HITCE o1 TR, XB ¢ |\ Z/p°Z. At v EXAHE
FHE 5T

ac(z) = x(z) Y & BE z=x(P).

tmod p©

AT y(z) R po® WHALLR, T = R p KHEALIR, FTLL
t ° =1,
> #={"

tmod p© % < % L.
M a.(z) BT AL p* BEFx. T BARTT LA%E (g,n) BERR.

S ]

11.1 # f A£G LEEQ PRI —AXRK, BHATHA: T
—5 g EM m, f(a™) = f(z). 8, f BT QQ R(G).[#
A EIE 2, PEANBIABAHEE.] L 23 BE R f A
7 WEAE, RALFIHK (9/(g.n)¥"f BT R(G). H$EIANLEERER
) B) B4 K6 454K £ L

11.3 Brauer EZERI

FBF A H g BEMNEE—9.

g 11 4 p R -1 EYE 2 ZGCH—NDY-TLE,C Ex i
AR TFE T PEAEGHBUFLMLT Z(z) 5— Sylow p—F
B IAAHRECH-NMNTFHE 2L 5CxPEHRTFE, v EH L
£ ANBREN—AXER T ¢ =Indgy. A ¢ (z) = 0(mod pA).

4 S(z) FoF o W— VLT EFTRNE. 4

Wiz)= 228 S )

yeS(x)NH

ORXHE M, BREATTH, I FTRE C PREAFR. — FEE




11.4 AQR(G) B .99

A (Yi)ier B S(z) N H FTSWEARHERN H-3L5%, HEAEFS— VY,
HEE—ANTCE . v B8 H P TENANEET Cad V;, HET
(H . HN Z(y;)). B

— E X B —
nip(y), BE n Card(H N Z(y;))

BN THE— i c I,n; # 0(mod p). A Card Z(y;) M Card(HNZ (y;))
A UL p BIE— T ER: Ik H N Z(y;) B1—A Sylow p—F# P,
W Z(y;) B—1 Sylow P FE. WR C &y FrERMBTEAERE, A
4N CixPBEEHWAN FERBEGCHS vy HEN— p—HIFT
Y. BRy 5o G, RUBC x P 5 Cx P AR, Z5
ST H R, X, S—8 i € T #F n; = 0(mod p), AT
Y (x) = 0(mod pA).

EH 23" (J. Green) A (H))icr % G W—/NNTHK, £ R(G)
=S .o, IndR(H;). 4 G WHWE—NETHRAECGEXE— H, 1 —4
x{%%’ T lij

A Cx PR GH—p-—WEFH RIS LMBRENTHE
WA, NTE G 81— p—tE = #HfE. R C x P AR EEAHEM
H, K3t F8 A, 4 LEws|BERAE, 3+ —V) x € > IndR(H,),
#HH x(z) = 0(mod pA); FHIXNT x BT G WRAFFALARAT AL,
X A A AT BEHY.

WANE N, WIS FRER S Brauer EFERRILE ‘BN FHIE.

114 AR R(G) By

&% C B—PMREBI. C M—U) £ EEBRESM C 13, 12
YE Spec(C). 2% Bourbaki, X # K ¥, B,

RAPEHER A R(G) Bt (RMBATLH#HZE R(G) g, BE
LB R 4Y).

4 ClUG) FR G FLHIRPFTRNES. 3 ACHO albls ¢ B
A BEVEBE BB RNFEREER, R f B TEXAIF, c 2—13%




- 100 - %"l'—ﬁ Brauer EFERMNH

PR, f 7 c PHEM—PNIUEERERE (o). 25 A > AQR(G) —
ACUG) & SUT B&

Spec(A“MY)) — Spec(A ® R(G)) — Spec(A).

XPRETER R % By, X— /KAl LA, B, ACYUCG) FE A £ (BEEE Z
) BEBRX—FEHEHN, 2F Bourbaki, K%K ¥, HITE, §2.

F—5 T, BAVENIE, Spec(A) RHEM 0 F1 A KR KHEBRA
. B, ﬁﬂ% MR AR—MEKREM, Bas A/M 2R, ©
FIFFIE UM M B3 4 HAE .

ACHG) RETTELS ClIG) x Spec(A) FREXR: XTH—
c € CI(G) #4F— M € Spec(A), & ACHC) hEE R XM f(c) € M I
HopRH f € ACUG) TR R M, 5'ENIRM. M, 7E Spec(4A ®
R(G)) WHBEEEM Py .= M.N(AQ R(G)).

Rl 30 WwE

(i) AT HE A% ce ClG), B Po. §EXN,

i) ATFTHE—p—-EMNE c T ARNE-NFRFMLEN p AR AE
M, Prye 5EXMN,

A2 AQRG) E—FERABHEE —K.

(—AHPERMUM p—- EN S, WREH o - TuET4RK, &% 10.1
35.)

..._l\

KA1 Spec(ACHE)) — Spec(4 ® R(G)) £waT (W L), BriA
A® R(G) WE—FHM p HEHF Pu. KEE; BAH pnA FT
M, Bill p AT M. RFETHEEBFKR—XILHR ¢; H o
& Pare, = Prtc,- r‘%fﬁ)@ 30 FIHZ A LA T B

i 30’

1) R M =0, 4 Poc =Poc, EFWMT 1 =co.

(i) B M#0 EHAHKBEp. 2y BAlE et Fer FIL
W - T RMWE. AL Pye, = Pue, FMT ) = ch.

FUEE (1), RBUEH, R ¢, # o, WAHEE—NDILE f €
AQ R(G) 8 flc1) # 0 flc2) = 0. X—HEBRK R F 2
fE ¢ EBUE g MAEHARKR FHEUE 0 BIERBEBAT).




11.4 AQ R(G) B3iE . 101

WR M BT KFFIER p, 55138 7 KREHRLL, BHUEH Py ., =
Puo (BEIM 104). B—FM, 518 8 XY, MR & # ¢, W
Puyer # Pager. TR (i1) BRAL.

7 18

(1) 4 I £ AQ R(G) BI—1MEM. il I T AQ R(G), LTIk
B T N SHEEMEEFERNREREE Py A% T ; X2 Braver EH
HIMEB R R 5 (Er] LE TR 11.7).

(2) BATIAT LA A 8% Spec(A ® R(G)) BRI N T &K ¢
) “HZk” D, RHE, F—FXFERNHELMRIR Spec(4). REHLIL
LN AABAE: D, #l D, £ A BI— 1M FIKRFFEN p R KEE M
FEBE -AAHA, BEAY cf M e B p 7 ARF WAL

€

Spec(4 X R(G))

fE% 31 Spec(A® R(G)) & Zariski #HIW EFEE Y.

(T C B—PNAHIR. Spec(C) B—AT4 F 7£ Zariski Hit A&
R, BENRUEFE HCcC, B pecFepDH)

Lz & G W—NE, EWHNE pliph? - prt;x A LA AR
T = Tp, Tp, - Tpy, BXE xp,, KIFE pI. W?ZAE"J%’@'? Tpy * Tp, FTTE
BIKH B — p—IEN43Z. B, Spec(A® R(G)) HIXTN K] “HEe”
AT BE F—FXHNELZES Spec(A) M, B HMEZEY. —
BT T &, HBIB B RALTHZE. Bk, Spec(A® R(G)) #E
1H ).

HEIE Spec(R(G)) ZHEEW.




102  E+—F Brauer BRI

H3L b, Spec(R(G)) & Spec(A ® R(G)) FE— /ML Z TH
5.

Bl PERBE G BB &3, —HBF=ZAK: Lo (HEZHEA

)R 3 (H=FrJo®EAN). £ A ERFM—RFKRFFIEHR 2 FIREBEME

pz, FfE, AME—RIRIREFIEN 3 KIEEME p;. AQ R(G) HIIEH =%
g2 Ak, e A I Ee:

1 Spec(4 X R(G))

| | ¢

e SpeC(A)

% 2

i X—THEEELH G. Segal #7 'K Lie HFERE
(Publ. Math. I. H. E. 5., 34, 1968&).

> R
11.2 4EBR Py 89 ¥R AE A/M.

11.3 % B 22—/ A—RK %K. XA Spec(B) &# £ Spec(B ® R(G)).
4] A4 A 30 F 30" #93EHA.]

11.4 4 K 2 AHFHEBH T & K/Q # Galois #. £i4eil, ' 5
(Z/gZ)* BH#). & T BXEHE A LR @ERE AQR(G) L;
& E & Spec(AQR(G)) LB p#94E Bl. i2& R(G) & A®R(G)
Y I B 28 LE BT TR, & sLiF H Spec(R(G)).

11.5 % G & Abel ##5t, # & Spec(A[G)). [ & A|G] TRE AQR(G)
FRAR XL G A G G (55 5T 3.3).]

11.6 4~ B & ACUC) ddn F# R f AN FI: sFF A 98—
KXEHE M fofg—K o, M BRI RIFAEH pfc 8 p—EN 5 X




11.4 AQ R(G) B9i% - 103

% ¢, FBMA f(e) = f(¢)(mod M). 3EH A® R(G) C B, # 4
X ASRA A 6 B — A T, R AT ZEA AR K

18 5.
11.7 4 H 2 G #—AF8, @ Iy £ AcIndG, #4918, €2 A0 R(G)
(a) 4~ c &G #§—AK 8, Iy 6424% Po. N H B
Hnce= .

(b) & c R —ANp-ENE M EZAFPSHpY— TR
M. EBR, Iy 644 Py, RS AL H Xad b c ik
A8 p—1F T B

(c) t (b) 3tk £ IF 18 #» 23 5% SPEYIEH.



=gk

&5 Mk, BAIIRZiITie T 8 XAERHE C EHFRR. L b, B
21 B — VIR BRFEAF I A TR 3 A 3% |, B, & Q B —MREK
AL, T3RAAL. SFE NI E — T ARMABHAEBIBEEL BRER.

12.1 IR Ri(G) #1 R (G)

ERX—WE KRB pr—MAHEAFENE, C &2 K B—MEHL.

WV R K-MEZH. Ve XV EBIH K 3| C WREY 7K
MAINN C—HBZE Cox V. R G B— 1 HFREE, B4l K

F—8RUERTp: G- GLV) BXTHEH C E—4Fpx:

pc : G — GL(V) — GL(Ve).

% Kidk (Z3F 6.1 1), RiTE
Ve = ClG] @k V-

o BIRFTERR x, = Tr(p) 5 oc WEFIERMHEL E£ G L K #BUE
F1— AR ¥




12.1 IR R (G) M Rx(G) - 105

BAWE G E K FRRTSHFIEARRFTERRIFCIE R (G); BER
EENL. TRT—EERAMAKIE R(G) = Re(G) FI— 1N FIF.

BB E X R (G) MARE K[G]-#HEEITEER Grothendieck &,
BEERE=%7, F+NEE.

W 32 4 (Vip) BRGAEK L—UWEFRHE (RWEEM) &
FHAEERT, x, £A8 B FER. T4

(a) X x, fEXR Rx(G) B — 1M X.

(b) X x, W IER.

R —FF, X BB IR R T Xt Ry

'

K]

B, vi £ Rx(G). B—H1E, WE i # j, B4 Hom®(V;, V) =
0, R — UK, R V W 4RBFRFERR v, M x,, BAH 7.27,
518 2, BATH

dim g Hom®(V, W) = dimcHom® (Vo, We) = (X » Xw )-

Hk, WR i # 5, W (6, xg) =0, T (x5, x:) = dim End®(V;) B—4
> 1 HKBE (BT 1 JBMH Ve BRATTAR, Bl V B4 R 48,
£33 Bourbaki(8], §13,n04). 55, X v, L&METK.
GIEEC L 1MEHEERHREA K LM (BREK LEFE
W), MBRES— MW pc BRTEW, X8 p B GHE K E—1%
MRR; B TR, XNRST AT REE K AR FEREH.

W 33 G &£ C L—1MEMEATAE K LT XAHNLEHExL
U R ECHHAESE T Re(G).

ENEGEBREVER. k2, BREXMREEHL. £ x A
Y5 R R BIERERR. ABRIEMGE 32, B’AVEB x =3 nixs,n: € Z. HIK, XY
T—1) i WA

(X Xi) = Ml Xar Xa)-
K x B G C E—ARAHKIFIESR, FTLARER (¢, x:) = 0. HIE
B n; BRIEK, BMATARERRT UG vV, f, B V; ;'E;E
U n; K.

Lll

ELEEEFI

o
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FIER TR, XA A B R ATEIER K — Rk 2 mE—.

B3 Rx(G) £—&, BITECEZE R(G) P& K NBYEK TR
FIRIFH Ry (G). B Rx(G) C Rx(G). Bi#t—, BMEF

Rl 34 & Rx(G) &£

Rr(G) AW ERRM.

B, G C LB ANARSHE K KX —PMERy 8 LT
SEHL (FT LB — AN R FE R R s O R BT AR B 8K). Btk 77

£ K KI— PRy L, 8 RL(G) = R(G). & d=[L: K] XN

RIS TR AR L F 5 8

5|3 12 d-RK(G) C RK(G).

BHE, RV EGHE L L PE&NFRR, RN ; B EN R
fR, AT LUK V B K- B250E (EHCK d f8), T HER G 1B

K F—1MaguEr BINVHEHRINRSSPSIERRZSET Try/ x(X),
ﬁ_c.Eﬂ Try BN TY I L/K K. MIBLETH, T RL(G) B

H—IJ0RK x, Try k(X

pr—— %
=9
] .

ETU\G! XERK(G)

12.2 Schur I8#x

) € Rg(G).
Fr5l, B x € Rx(G), BMBUE x BT K. TR Try/x(x) = d-x;
i

|
)

AAFERZE W, B AR H E—TH5R, T HERNEH.

EATE R ieR I T

R K[G) B— B A ERN, X A, N TFGHEK L—
VI HAHEIRIAR L3R V. IR D, = Hom“(V,, V; ) ¥ G 7E End(V;)
NI AR, A4 D; 22— ME (—ARdERC#), T 4, oA S D,

BRE—PHE, BE m?.
Schur 8 #5.

n B2 E V; ®—Y) B RIZAFTARKARE Endp, (Vi) %ﬁfiﬂé. PE S
V; : D} = ng, A A = M, (D;). B&, D, £ERFL K; EEX

BH m; MR Vi B (B33 A; /)

X s e G, pi(s) &V, BN BERZE RITESZRE p:(s) =

ctﬂﬂ .

(a) tEA— K-8 B &, pi(s) B925; XA LLATIEE x:(s) BIAB

™ K FHJTER.




12.2 Schur ¥k . 107 -

(b) EA—A K;— B E &, pi(s) i X K; FI—J0E, Bl
(c) ERBAE A, FI—PTTEK, pi(s) A (B, 2%F (8],

no.12.3); X& K; B— 1R, BRIV ELIE vi(s).
XL LA T I AR B R A

Xi(8) = Trg,/x (@i(s)) T pi(s) = miyi(s).

AL S B K, BIREAE ¢ AN—Y] K-F&TRNES.
MR oS, WABIT 0 1E K; 2 C WFRBY 5K, & D, AR
B M, (C), 0 A BN Mp,m, (C). FFERBRE G — A; — My,m, (C),
BAIBE G & ¢ E—NMATYERR, ERERE nom:, THFFIEPR £
Vie = o(;). MTEER TR { KK, FFIAER ¢ » BEIHILHH: C
E K L/ Galois BE{Z 1 H B #IX E%5iEds. W H, G & ¢ 8 —4H
A 2R EAR RS T —1 v BANA

xi = Trg x(ei) = Y olo)) =mi D i

0‘62 JEE,;

XFERKS x: A C _EATTLRFAEARHI.
RAEL x = Zdz Vio & R(G) K—1 IR, BH d;, A 2B

FAE x BIETE K ':F’ HHEMNY x AT C & K LW Galois 842, B[
dio FUKET . MRERX—ER, BAML d RRENHIFRKME,

A=
X — Z di; = Z d?.Xz/mz

FRBEMNFUTHE, EREME 34 KIRFEN:
il 35 — WA ¥ = xi/mi R R (G) W — 4.

K(G) iR Mo, MRAE D, SR B—aEH, WE
Schur ¥8kr m,; #%T 1. TR B®E 35 BHLUTH

Wit Rk(G)=Rk(G) 3 H{LY K[G] ZHAFRH.

559, ZE TR — B AR Rx(G) = Rk (G):
(i) G & Abel ¥ (HAXK K[G] LLA—1] D, %BET%’%EI‘J)
(i) K BB RY B Braver ?éﬁlzﬂﬁ'@

|
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3 B
12.1 4E8H, &%ﬁiz‘ﬁfr%‘&%-—h?ﬁ fRBf &9 Schur 8 AF4RF F 1.
12.2 4 G R T48 A (BF 5.7 F). £, QG HHRLEH T
HEREG R AT H X
QIG] = Q x Q{w) x M3(Q),
X2 Qw) B3 Q Fhw—AZ kB w T IFH kT B

12.3 4G Zwrist {£1,+i, 15, k). 8 G FH 4 HA— B 44547, {5
X1} A F—5|, G £ Q LYWL Hq A6 A A
AR X —ARB &#H4 QIG] — Hq. iE8, Q[G] Mo R F B T8
AR5 BE

QG =QxQxQxQxHgqg.

&g — B F4 Schur 38472 2, M8 AL G RAEAR ¢ e T
A

P(1)=2, Y(-1)=-2, ¥(s)=0 F s# +l.
B, K(G) ARSEMAS AL B 454A KoHg 5 Ma(K)
FIH; SERAA AR S Tt —1 & K & AF 588950,

12,4 4E8B, Schur J845% m; MR G WP UHIBHK o [ZEL Yo
A AAEAR O RT B A FTHRRZE nym;, LB A4M 17] & suik
o RBy(G) 445k Ry(G) A.

12.5 4 L & K M—AFRY B L9, R LG) A5 H6, AL
L : K] 3T ABRF — /> Schur 3§ 4% m; k.

12.3 72| [Els RO RI IR

RENHR TR, FBE4 m RoR G RITERI s/ AR, ©
= g K—THET.

EH 24 (Brauer) W K &4 —4W m RKREMALR, B4
Rk (G) = R(G).




124 # Rx(G) B9¥% - 109.

BiEarE 33, kA
Wit GWhE—LMERTE K L.

(X5 R H 4 Schur AL
% x € R(G). 81 10.5 75, E# 20, A1 LUK x BRL

x =Y nindg (v:), (n:€Z),

XE o £ G KTE H, K—REFMESR. o; FH{EERE m (REATHR,
mn%zﬁa: K. Bk, ¢; € Rx(H;). 22, W8 H &2 G H—+
E A RIR IndG ¥ Rx(H) A Ry(G). Rk, xF-—1] i #H
Ind$}, (pi) € Ri(G), EERHE .

S @
12.6 4E8, G & Schur 4% (E4E&B. L) R Euler HH o(m).
[ #] A 57 A 12.5]

12.4 B Ry (G) 89

BAE R B —AMFIEAFHRAERE K HEE. BITBEHE R (G)
BIRR — NEMRER, 8 GHE K EXRT4 %78 MK

WHE— R m, B G ITEHUH— a8 (Bl Be
I B/DNAEER G KIF g). 4 L X K @si—Y] m (REAIARTE
K19 3. EA1FIE (%ﬁﬂ £FE Bourbaki, fLE, FHE. §11), L/K i
Galois ¥R EH Galois B Gal(L/K) & Z/mZ P—YIn[ TR
I SRERE (Z/mZ)* W— T8 B, IR o € Gal(L/K),
MAGEM—WIILER t € (Z/mZ)*, {E(%‘L

o(w)=w! H w™

BRI Gal(L/K) 1E (Z/mZ)* WHIBICHE I'k. Fte Ik, % o R
7~ Gal(L/K) 5 t SINHILE. s — WIS EHRME I'c = {1} N1

T

A seC, Mn B —NMEH B2 GHITE " RIKBT n kT
UL os KB DB RIRRE, AT REBT » R m IPREK,; 57770, X F
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—tclg st AEN B I'x FEA—NEBRBNERE G NEES
b GHIPA TR s 5§ & Bk Ik—#4isy. WRFEt € [k, K7 &
5 st £ G B3H. ZIHEE X KRE—TFM KRR, FAMEBT m
FRIEEY; XN RRFTRERRME G 1) I'k—% (B K-%).

EHE 25 G LELPBEHNLRER f BT KQZR(G) WLE
H 340 &=

(%) oe(f(s)) = f(s"), ¥TFT—WseGFo—4]te k.
(BANER, WF—Y) t € I, MUHE o (f) = ¥(f), BF 11.2 1)
A o B GBI NRR, RN x. BT s e G,po(s) FIFEMEE w,
R m BB, 10 p(st) BIAMEER vt TEBENTE
o1 (x(s)) Zw% wa = x(s")

XEFE T v HAESY (+). BT&MH, T K R(G) B¥I—VInEH

.

Rz, & fRGLE—MNHEERMH (x) RIKKRE. B4
F=) cx- o =(fix),

XE oy BE G Ui ARTARERR. RAITEES, oy BT K; RE
Galois FE8, XA Y TUEH ¢, V) ou(t € I'x) Z TAZ. R
oMy G EFMEER BATRKIE,

<!pt%@? !pﬁX} = (s X)-

3 Ji]

= (f,x) = (P f, ¥*x) = (0:(f), e (X))
— Jt((fv X>) = Ut(cx)-

& FHUESE.

Witl1 GLAKARBENEER f BT KORk(G) X H
SCEFERCE G Ik—K LEFEHE.

ME fc K@ Ri(G), MAXTT V) s € G#E f(s) € K; Tk
(«) B, T —Y t € I, R f(s) = f(s*). Frbh f#E G B I'k—R
TEEAE.
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k2, & f E‘J{EZ K WEB®HE GHW kR EEUEE. TR2FMH (x)
B2, FFHwFE L _'#, EIRYET

F=) hxx, (Fx)eK

35, f TE ou(t € I'k) Z FAZIX—FHELERKH, (f,x) = (f,0:(x)), BT
IS SEFE SRR IERR x T 0 (x) WARBAER). ¥ T/ — L3P n%s
EpR & A, BAITUHE f BRRIEW Tr k(x) RIRFEARRIZE
HE& RAEERBT Re(G) (BF 12.1 1), TERBUEH T XML,
(BAE: & I'y B f— o:(f) = 0(f) 1EHE KQR(G) L, i
BARNESGHE K ® Rk(G).]

Wit 2 K i B GE K E—WEFHEGFTHRTHRFAE
Br PLAKE x; ARG EE Mk-X EREENERIBNHE S
B — A, CAIEANMRET k- £

XHHER 1 HESR
240 EHER 1 B Rx(G) B Rk (G). 3L L, frll 34 kM,

Q® Rk (G) = Q® Rx(G) MM K & Rk(G) =K ® Rx(G).

12.5 Artin EEA—RL
W H & G H— T8 B

Resy : R(G) —» R(H) M Indy : R(H) — R(G)

BRI Ry (G) BN Ri(H), ¥ Rx(H) BBA Rk (G). BRI
af LA, 24 R ¥ Ry W, Artin EHH Brauer BB R B, X T
Artin SEFER U, EXRERTHEW:

EH 26 4T EGH—VERFHITBRNES BLaBRAEE
Q@IndgaHET, i & SC WY Bk ST

QInd:  Q® Rx(H) - Q3 Rr(G)

HeT
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B+

¥ FEMOE

BIVERTE HEIPAUER AT LA I 3 i F 7E X E

A3 E MR BT, 7 R B R

Q®Res: QR R (G) —

REH], X REHER.

| AMIE

H HAE

Wiz,

P\ Rx(H) =

& B

AR N RE—ANEE, rUE—E 2B Q® Rk (G).

B R A 2 2

HeT

qear

. BB

D Q® Rx(H)

g= > Indg(0n), B3F 9.4 11, il 27,

HeT

Bl 0y BT Ry (H); T RE—WMEEBET X H KIB1EIE
WNEEE 0y BEBE, NTTEB T Rx(H);

RA H B Abel ), B

Rk (H). EHMFEEYH, FERE 1 BT Qeind 1

12.6 Brauer EER—AR{L

CRERTHEJL DS, B5F!

ARHISE S, AR A BRGT

— AT

, MR X B G —VI0IE BT

Ind : @ RK(H)—%RK(G)

HeX

B (B, G =63, K = R). R FEL X Sl — 1P K—

RIES Xk, BIFTR “I'k—VIFTH HES.

TP RTIRE. GH—ITEH H WE Ik —p—WEH, IRE

2 p—#F P HI—1r5 p ERERITEHEF

S B 2
k)N TFTyeP, FHEtelk, E/HXNTHEE z€C HHAF yry™! =z

(3

W, B I'x — p—H¥IFH.
4 X M X

FTE

R Bl

JELL T AERE 19 A5~

TR e

OAEFLTH C 5 12.1 A

tH L.

C KI¥EHMR @ FHEUT

T ={1} B, TN EBERE CEH PAJAL#:, NI H=CxP
E—A p—VIFE.)
G BI—FEMM D —%0 % T 3,

MRBDLXHT IR p XK

Xi(p) BHIRR G B Tk —WIFETFHIEMN I'y — p—H]

L &

FRTIEIE) K IARBARER, BEEZI —TEAR
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EIE 27 B4 Ind: @ Rgx(H)— Ryx(G) Z2#%H.

He Xy

A 105 HE 8, FH 27 HUTHE B ENES p &
R E ARG RE

28 2 g=pl RGHH, XE (p,)=1 ¥HERKIET
Bk St

Ind: @ Rx(H)— Rg(G)
HeXk(p)

1R Vi $7, Vi & Ri(G) AV e 2R Rey, H5 p XK.

XA EERUE S e 18 IR 2RM (5 K 28
i, XAMEB RS A EE 18 FUEH). BATRET — T HERIE
. IRAESES Hi e B 27 P HER:

WB36 4o RGLE-NEEH o BT Re(G) WL EB T A
SHR: T GhE—A Ik—W%E T8 H, A Resf(p) € Rx(H).

FAHEE 27, BRATHESFN

1= Y Indifu, EE fy € Rx(H).

HeXk

| -

imFE Ll » 15

XK RN TF—Y) H € XpRiH, ResGo € R (H), B4 ¢ € R (G).
et Sk R BH 2 1Y,

@M 3T WRERTE A He Xk, R¥ K[H) RUABH (5
£ 122 %), B4 K[G) 2 BB,

% p€ Rx(G). XT H ¢ XK, BAIH Resbp € Ry (H); RE
K[H) {438, Bk Rg(H) = Rg(H) (BEwE 35 B#ER). -
B— g, ¢ BT Ri(G). Bt Ry (G) = Rx(G), \li K[G
143241

FIIHFIHJEF
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2] =

12.7 EPABSAT Ind : @ Rrx(H) — Ri(G) #%6). [# F4# 36
HeX g
& 1EBR & %k |

12.7 FEIE 28 BYUERR

4 A RRH m RBABITAERE L K15
513 13 WRIBETFT AQVk,, 4 lc Vi,
5 10.2 %, 5|3 5 FKUEHE —#F.

5114 £ A Y RAEFAREANKEN p1,---,pn B8 p. F
FEIR A/p, HERLEN p WERR, FEFEE-INER N #H45
pAD (p1N---Npn)?.

p; #05 A/pA FIFEBERBXMN, M A/pA B—DFERN p KB RI.
A BB e A (prn---Npp)/pA & Artin 38 A/pA H)
t, ITLLRRFN. TERBAE=- ’“““%"r

SIB15 & f R G E-NMEEK CWEE g4 WHEE Ik—%
EEEE. B fATUE R TR A

f=2_ mdé(ec). ¢c €A Rk(0),
RECHEGW—VMERTRIIRAES.
% o= f/g. HI5I1HE 6 idik, &A1F
f=> Indg(fc - Resgy).

HFEUERR, 1Y) C,poc = 0c -ResGp BT A® Rg(C). BRI oo B
{ETU’& C W R, Bk, R v £ C B1— N8 1h5, B4
(oo, x) €A BE, B f £ Ik— KX EWBEX —HELEBY, F te lk,
]

(pcsx) = (Ploc, ¥x) = (e, ¥PX).
XHE, E oo IR E, 8 K _FICSRIS AR R B, BAITHTLA
¥ oo R v &£ K EHIR A-2£M4AES Bl
wo € A® Rg(C).
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SIE 16 & z,y € G, BIW -4 X B I'k—3#%H. WX
fe AR Rg(G), AR 2,

f(a:)Ef(y)(mod pz)a t=1,---,h.

BAVHNIE ffE T —R FEUEE (BB 25, #Eik 1) BRI BMBR
x &y B p/ =43, XET A LAIE) 10379, 513 7 —FEKUEA.

513 17 A2 R GH—Np-TLE WC Rz FTERNERLRT
B ANz EGHHEUTABHNTLE y TRNES FE ek
E48 yoy~! =2t X% P & N(z) 8§— Sylow p— T #. H4:

(a) H=C-P & G §—"N I'x — p—HF T .
b)C # K L 85— &8 EkTHTUFEE H L.
(c) B & Res: Rx(H) — Ry (C) = W .

W (a) RHEM. BEiE b), AFER K ERATARTSHE
. XPE—ANFRATUITHERE: A—PRIZE x: C — L* K, I
Y(O) £ K EFTERK L MR K, fEARRZMH, FFHHA

p(s)w = x(s)w,s € C,w € K,

ke UER p: C — GL(K, ). B I'x = Gal(L/K) K2 HAE A
K, b StFyeP &te Ik, B yoy™' =25 EX ply) A
K, ERIRRE]. T RARIAE p(y) AT ¢ RIEE, P H

,,9
o 8
syl ey

HEH, LLEFFEXH ¢ M P 3 GL(K,) NERZRILIFFHRAN H

B GL(K,) WEI—/NEZ, XBUER T (b). B (b) EIFH (o).
7F 10.3 TH, I'x = {1} A\l H = C x P, il L TEIEAFIERZH
21

513 18 H¥E5|HE 17 PWILE. F& v € AQRk(H), 7%
S EHK o =Indjy BHUTHM:

(i) ¥'(z) # 0(mod p;),i =1,--- . h.

i) st FHREELE o Tk—3E%E p—TLE s KK, ¢'(s) =0.

A c B C W vo RUTEXH C EHRRE: MRIFHE ¢ € Ik,
#78 y = ot W Yoly) = ¢, EHAMEE vo(y) =0. ¥71E 15 MAHEF
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C kBB H voc € A®Rk(C). H5|8 17, FF7F v € AQ Ri(H) 15
Resg 1 = o. BATIE o 2 FrEsk i &4,

Iﬁ e G R—1p-JCEK, My < Gysy™ ' £ p—JuE. WHE
ysy € H, A ysy ™t € C, TUHZ ysy™! NEEBW 2t(t € I'x) BITE
B, Y(ysy™!) BRF. HIEBE, & s &5 o De—3t88, W ¢/(s) = 0,
IXHUERR T (ii). A TEBH (i), ’% Z ®—Y) zt,t € I', FTRHIES.
7

e 1 _ Card(N(x))
Vi) = Eard 2. c= Card(P)

yey~leZ

NBA P& N(z) W—A Sylow p—F# (BFTIE 17), Frll ¢/ (z) &
— N5 o EEMEE, XHIEHET 34).

S 19 HF& o € AQVk,,, /N THE — z c G fug—

2 (x)rea B p—IEN Iy —KK)—PMER (BB p -t RARK).
XT®— e A, iU— 5| BERN T IHEZER o) € AQ Vi,

@x(zx) # O(mod p;),

HH

oalzy) =0, FH A #p.
Zo=px WA BT AR Vk,, FAXF G 88— p-tHE
X

r,o(x) Z 0(mod p;). HF[E 16 AIHI, XN T G PHEETE =
ER YL
F I 28 WYL A B9 52 K
L e ARV, WASIE 9RI&KE N TE —zcGFE—i=
oo hy, BRI o(x)mod p; JBTIR A/p; HIREEE. AR A/p, BE
BEE#J (5138 14), FRAFEE D M > 1 ERN— i I—P) z € G, #P
H oM (z) = 1(mod p;). TERHETIE 14, BATH oMY (z) = 1(mod pA).
¥ oMY 20 RT7, BABE v €c AQ Vi, FBX—1)zc G HH

P(x) = 1{mod p"A).

TREE (y—1) FMEE p"lA=gA N H5HE 15, (v -1) € AQVk .
K, HBE e AoV, TREHSIHE 13, BB/ EH.
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i}

> Rl

12.8 #EIHF AQRK(G) it [T W50 EBAR Tk — £31, XA %
RE 114 H 8955 R —4E )]



EFT+=%=
B0 F5F

kEB T _FEWLS.

13.1 HEXEAVIER

2 G R—1MA g WERE, m 2 G BTTENB— N AEE
DA EEE Q /EARMIR K, T Q(m) ¥ Q ¥l m IREATR T
M3 8. Q(m) £ Q L Galois Bt 12.4 WWEWEME I'q A4
t URE (Z/mZ) B—1NFH. kb BRIMFUT

EI (Gauss) Iq = (Z/mZ)*.

(BT HE, m KFBAZARA &, £ Q LATEH.)
BAMBEE XN &E ARG R R CHAE); BT LLE, HWl, Lang [10],
p.204.

it G WENTEE Q- #WWLEATLQ£FBHR UL
RN ERTHELREY.

MH 124 TSR, BANH
EE 29 A fEGLE QM AREHN—IMEBH.
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a) f BT QOR(G) YHREXNTHE -5 m EEW ¢, #§K
G’t(f) — Q/t(f)

(b) f BF QoRQ(G) ¥ ERY f HEE Q W, FENTE 5
mEERLBE V() =f (XEER, R s Foy £ GHE—F
B, B4 fz)=fy))

(BEHZ—F, o¢ 2 Q(m) HI—A BRI, u?ﬁﬂ—*’i\ m K EALTRBR
BRI t OR, 1T 98(f) REBE 2 — f(zh).)

Hitl1 GEQLIAITARTHWEMXNANKET G WEHRT
BEH AN

X ERE 25 KW 2 /3.

e 2 THBEREFNN: _
() G HE—FEFWEHE Q W.
(') G §E—RHIEFWEREZ A,
(i) G ¥ £ R E —BFRFHN TR L.

HAEFR R{E S R AR S, AT REENE Q Al —EE Z W,
XS ) M @) BFESRHE. () B G) ISR e R 29 81,

1l

(1) X &, WE (i), AL (). BF, & LiEH, 6, i)
H—FRr#4E Q LT XA, Bl R(G,) = Rq(Gn).

(2) uyuﬁ[‘ G = {#1,4i,+j, £k} WEHER 2 FI&H. L
Rq(G) = R(G); B Rq(G) 2 R(G) W—ANEEA 2 WTH, 2F
SR 12.3.

W HE G H—NFE 4 1y BR H NBEMFIERR, 2 1% &
T~ 1y FiESH G PR iEfs (BBRE G/H LEHFRKIF LT, &
EF 3.3 7, B 2).

EI 30 Rq(G) WE—TEHERER 1g WAKE Q AW A
Male, X8 CEI Gww—WEITH.

XA H T, QR Re(G) H—UIXHR 18 £ HA Q® Rq(G)
eI YRS T Epis

(0, ¥) = (@, 9),
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Bt LLL HAR =5 T Uk B, Rq(G) 1 5B K 18 EAXAWTITE 0 —E%T
. MMBATH

(0,1) = (Resgb, 1¢) = Ze(s)
SEC

XHE ¢ = Card(C). Frle 30 4T

EE 30 & 0€ Rq(G). WAMNT G wE—WIFTFH C XL,

> 0(s) =0, x4 6=0.
scC

BAIX Card(G) YEIRGNERIEBHXNEGR. % s€ G;C(s) H s
R G MEIR TR, W 2 e Cs). TR = &Rl C(s), MAEH =
5 s B Io—3L%i8, Ll 6(x) = 6(s); R = £/ CGs) KI—NET
B, AR (NAT ¢ EXNFHEKIRE L), 0(z) =0. TRA

Z 9(35) = - 9(3)3

x€C(s)

XH o & C(s) WAEBTTHAE. R BB R, FA1HE

FTLL 9(s) =

it 4V RV EGEQ LHFENMEERT, AV 5V
Ry ERUNT GHE—BITHC R

dim V¢ = dim V’'°,
KB VO FRVC ARFTV RV B CZTARWTE L RW
T 2.

VWENHEHER. BiFXPMERGHERSTE, AL x f x' 735
BV IV BT BNIB

dim V¢ = (ResSx, 1e)e.

El‘tgﬂ-{:}b"—‘ C, <R68g(x — XI), 10)0 = (). :::% r E H 30", X — X‘F = (.
ULV 5 V' [E#.
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Vi W
(1) —RUiKR, BI{E H W5 G B— VI FETEES, Rq(G) HY

F— R BN —ERFMR 1 NEREERNAS (BF A 134).

(2) HEH 30 BHLTSER: & F/E B3 E H—1HRK

Galois 75K, x & Gal (F/E) F1—/ME Q L] SLIRRI2e TR 2~ RISF1IE

. A4 LARFRT x B Artin L— BREER, Fo B (— R B 7 BUR
KR XE Fo B F PXNTF Gal(F/E) WITEHFRE C HIFHL.

2]

13.1

13.2

13.3

13.4

2GR —AHHAn AR ST dFE-HTF I &Gy &
T d 8 G egTFEE

(a) iE88, G A —4 Q EMRTH&TF, eNBEFT Gq; H
H#AWmEB EH, R, & xg RENTRT Y4 RT O IFIEAR
R4 vqg(1) = p(d), =31 xq & Rq(G) 9 — AN EX K.

(b) 2 X—4A Q[G] & [[ Q(d) L&y RIA.

din
(C) 4\ ",bd = Igd -ﬁEaﬂﬁ ?f)d — Zd"ldxd” i3 Xg =
Edqdﬂ(d/d")wd’a IX® p & Mobius B, WLIgd, —
Va %8R Rq(G) 7y — AL

FI A I 26 LAWK FHRGEY, BRI M 13.1 KiEH
¥ 30.

hp R GEQL-ARTHATF, &~ A=M, (D) £ Q[G] o
*ﬂﬂ%%‘i % (D2 MK R—ET L), X4 x £ p O4F
FEAR. 1BE p R ES (B Kerp={1}), A G ﬁgf?"“f‘ﬁ-fﬁi
EHMY. AHRGCH—AFH. W, £ G/H EHEHREAT
B4 pHEXS H={1} &2 n, % H#{1} 672 0. &3
B >2, N v REGIHER 1§ MERY Rq(G) #-1#
A

S E RQAEH, C REMWEFH, 71 G=ExC. wX Hq
ZEF AR (£ Q L), £ E A C TUBAREH
Hy A X#—% AL E EARC AREZH Hq Li—
AERALEEER. dfFd G £ Q E— WAL THRT
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F+=% HEMHEME: §iIF

13.5

13.6

p. HEBR, MEMER KL My(K) BI#, i E K k#4544
A%, BHE ST 13.3 P eI F4F, AT p R ERRE
HAEF 1§, H C G, & mas.

XY RAANARFRES, HTTHRAERXE R H R H
—AF# A X epY? 5HATX Y PHH BESHA
FRES R, I-REX 5Y AMEAERENT I &
f—F# H, Card(XH) = Card(YH). BETF 7 R K HF 4

i) F X Fo YV & (&) EREKT px 5 py BIM.

(i) FF I 9B —4E3RF8 H, Card(X¥) = Card(Y#).

(ili) xF I #¥94&—F# H, Card(X/H) = Card(Y/H)®.

(iv) sfF I' #9%—4E3R F# H, Card(X/H) = Card(Y/H).

Lix kA RLE, K X B5Y ZHERERMH.

(1) &5 (i) FHHTBEITH ox Fo py WFAEIRFF].
(i) & (iii) #= (iv) 9F M d Card(X/H) £ px BHAEIFE 4
AR 1L M4 F R —F L7 3)]

WA, R T RBERB, MAT-KE X 5Y AA L HEAX
LEeMABREAME. B —A T, AL —REH, BFEMY
£ FR—ZRAM (TR T AHANZKEHNGEILR).

A X ZGEQm) E—RTHEBEFTRHES Y £
G & hmENEL RH [q = (2/m2) & x - a(x) 4
AX b mddz— ot ALY L

(a) iEBH, Iq - 4 X 5 Y B RMAE (£F JTH 13.5).

(b) #E8, X #= Y T U5 HE Q - KK Cent Q[G] 2] Q(m)
M ESHF QOR(G) 3 Q(m) RN BEISHIAMREFRAR. W
WA, I'q - £4 X 5Y AM AL AL EHH4Z Cent Q[G]
5 Q& R(G) R#M.

(c) #iEEA, 2T 5l &—H#, Cent Q[G] AL Q@ R(G) Fl#:

(c1) G & Abel #. [#1 ) G BB #9348 G Loy R#H, ¥ A
% QG = Q® R(G).

OX/H ## X & H-$ik s 4

#HiE
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(c2) G R—Ap- BEp#2 [#F [q RIBFAEL—F L]

(XTF X HY R I'q- R#H&E G 4#]-F, R J. Thompson,
J. of Algebra, 14, 1970, pp. 1—4.)

13.7 4 p A —A#28%EH G & GL3(F,) 89—/ Sylow p- T8, @
G' Z/pL 5 Z/p°Z t9—ANEZXHAHF AR FAL Card(G) =
Card(G’) = p?

(a) #£88 G 5 G’ RB#).

(b) itk G #= G AT AT % Q[G] F Q[G]
AR Q,p+1 MNE&Qlp), PEEREK M, (Q(p) 894, 455
QG| & Q[G'] Fi#.

(c) iE#A F,[G] &5 F,[G'] BIH.

13.8 A {Cy,- - ,Cy} G PR TR AL —AR KR, EH,
FAEFE 18 .-, 18, AR Q ® Rq(G) #1—A %

13.2 LHUBRITER

REECIBTHICE:. BUCEHOR R AR, MNRH Mk £
(Z2/mZ)* B)78 {£1}.G E’Jﬁf\ﬁ? z,y & I'm ~ PV EHRT
DHIFZERE y 5 2 W o HH 5 v FTE -1 XN E FEHY
o MEEHE 2 — 2*. MR x & G #F C _LRIFEN, A —BH
AR oi(x) = Vi x) ERXBERUATEAI (BF 21 7, dl 1):

x(s)" = x(s71).

EIE 31 (Frobenius-Schur) 4 p: G — GL(V) 2 G £ C Lt
—MNEHWERR, CHBENRD x. x WEHE R AL EHT o0 &%
BRVA-NEGZTAERNERMREER p & R EFEIANL
BEHXAWABRE VA NMEGCGLTAENFRAIHRN & ER.

B G U aRMAFAERE v FIEZR Vv B AREH, NV
E(qurﬁE*_ﬁ X ﬁu*Fﬂﬂ%L_:

X'(8) = x(s)" = x(s7").
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x EHERNVEHATNEHRE x=X, BIGEV FE V' AR
EREIME. RO T V 3V LES—FEBRE, #5 VvV L —1NE
G ZTFAZRAEBAN LR S ExXt . Fik, XE—N LRI
e x BUEERBE B 77 K&

WMARE p F R B3l ZHEL T, Tl V S TE
7:

V=V +iVy = C IRr Vo,

XE Vo B2V B—NE—Y] p. ZTFTHRERERN R—T2HE. RAIH
B, Vo EHFE—NME G ZFAZRRIERE ZKRE Qo (BUER—T1EEZ
REL H G W—YUInEER® R KMEIR]). /EFRBY 5K, Qo £ V
FreX—1N "%k, 5B EH: R EIERAR, XFRF, B7E
G Z FAZE.

Rz, BV BERXHE—IMWEHEE B(r,y). IV E—1% G
2 FAZHIEE Hermite FrER (z|y); HIH S LUEHITIXHE—
BEREHEAN SF 13N0). ¥ F8 —zcV, FEV PEE—KTE
olz) EEMNER yec V #F

B(z,y) = (e{z)|y)”

XA E SRS ¢« V — V &M HE 11 1. ERFT ¢?
2V H—1NBRE NT z,yeV, BIIH

(¢*(z)|ly) = Ble(z),y)* = By, ¢(x))”
= (e(y)le(z))-

HA (p(y)le(2) = (e(@)ley)*, PrEL

(©*(@)|y) = (P*(W)lx)" = (z]@*(y))-
X, ¢? B Hermite Z#, B, A
(*(2)]z) = (p(z)lp(x))

XK 2 BEEH. ROEMNEE, R v 22— IEXE Hermite 2%k,
MAGFAEM—HIERE Hermite B8 v, 8 v = v2, T v AJLAB AL P(u)
KR, XE P R—1ERHEEBIN (X u BIRMEEE Ay, A, TB
ARIEBL P, /XN —Y1 i B P(\) = V). RETEGRNAHE v =¢?
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b, B o=pvt. Bl v=P), T o 5 v 0]33#, BAIE
= =1 @ V=VeVi BV XT o NEMEE +1 1 -1 K
5. WA o BE&sEr, il vo ®ERNU 1 138 Vo B-E] v
b.XEE, V=VyeiVy,. I—FH, HA B(z,y) M (z|y) #E G ZF
A2, AL o, v F1 o 5] — p, TTAH. HELAH,V, H1 vV, #7E p,
ZTHE. TREREAD VER LH— L. XA T 2 31.

10

(1) €H 31 fJUEBIEHNRALE SEBNE. X—HHHEL
fib 5 S [R) A R OL
(2) & 0,(C) # O, (R) THRA n MEERME EXHMELEX
. L EIFBREE —#aRH, L, 0,.(C) IE—FARTH (E
%EE-}%) HE 0,(R) BI—ATF .,...J.Ea. XEXT Lie BRI AR
THHY BB —MYRIBE.

GHAARTHW LR

’%’p:G—?»GL(V) B GHEHCL—nBATAXK v 2R
KRAERR. B =Ml e (EAEER):

(1) x B—MEDPRELH. BiTEHRERRR, p EX R E—1 2n
WATAFNR, BFERRHR x + X RTFRENRIPEBEMARERE C. R[G]
HKIFHMNEIE2 X5 M, (C) F#; E©R Schur 85T 1.

(2) x W—UMERAZLEH, MH p TLLH—1ERR po £ R _L3E
. TR po BATNLAK (MERLENATTAR), FIEFRA x. BRI
PMAREE R. RG] WANKSESXE M, (R) B#; EH Schur 15
EFT L

(3) x BI—VMEAR S, 1B p ANEE7E R LSEHL. fERRBRR, o
EFX R E— 2n FATTARR, FFIERRA 2x. ERBAABER L
BEN%E; ©E5NT¥E H B, RG) WHNKRESXE M,(H) [F
F4: E W Schur Fa¥r%E T 2.
B# G R LLE—AUHRRNEEIULHERN —ANREAITYHER
#it ER=MAEZ B ¥ RG] MRS SR, FEZH
— NS HRE M, (R), M,(C), M,,(H) =FpHKA > — BIA[UEBHIX
— A (R[G] B— 1 BHREWHELEIEHAIEE, AENEGRYT R
ARy A B AR KR AR AL )

A 1,2 F1 3 AT LLAARR T 2K Z
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Pl 38

(a) WRV EFXHFE--NMNGCG-FEHEEXEHR, 2 p BX
A 1.

b) WEXH - NIMREMBREFLE, HF2ATWE LN, IPKEHER
::'?—:"E H{J HHAERML TRERMFH, RFRELEY. BREXTK
B, B4 p BARAE 2, R EXHEW, F2 p £XA 3.

V E—4 G- RERGHEE B # 0 XfNEH V B|ERXEZERE V/
NE—N G-FRAZEb#£0. BA VRV HEATAR, BFrEl b 22—
R IXRUERE T B RAEBILE. e 31, B MAEERWKRE p K
R 2 M1 3. B#H, B Schur 5|3, BT HE ML, B RE—HE
i), ¥ B 5t B= B, + B_, iIXE B, XK, B_ B3&HH,
WA B, M B_ #E G ZTFAZ. BN B BME—K), FFUEE B- =0
(M B B—XFRE), Bi#& B, =0 (MW B XER). HEH 31, 3B
— AMERAL TR 2, E_MEAHETRE 3.

R 39 p BAA 12 %] 3, ¥ HAXY

(1, U2(x Z x(s*), X B g = Card(G),

3EG

AR ET 0, +1 3 -1
A 2 2 R VO BIRTER O FIASES 7 AT HEAR. AR 4

1 1
Xo = 5(X" + % (x)), x5 = -2-(x2 — 2(x)),

BE 2.1, 8 3. % ap W a- SHAE p T RZETEE
BAL R ER. A

a4 = (13X§>=a‘—- = (1, X?x)'

F—HE, V KX RZETRNBRZR AU HE vV _EXRRINE
PRI RIATHE SR PR RV BT M 22 (R S Rl k. DRV A BRI RN B
R RAF R —EH, Herl 38 18-

a+=a_=0, _fd'lﬁ'):ﬁl
a. =1,a_ =0, FEFE 2,
ay =0,a_ =1, TEHIE 3.
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FA (1, 3 (x)) = ay —a—, TUNNTX=MEE, E73%F T 0, +1
M —1. AL,

S

13.9 K cRGH-AREKL &' RFH—Wz™ zcc, FMRH

K dwRce=c? MAKH c 184,
(a) #E9A,G £ C L M R T HYFREAFNOANRF T G &

1% & 69 A2

(b) iEBA, ko R G R4, MABRA NGB ERR LA
By R, Wbl G HIE Y ZELRT YRR A L{LAFLE

A% (Burnside).

13.10 4E8, R—AK % Cent R[G] 5§ R® R{(G) Fl1#.
13.11 4 Xo Fo X5 5 R A ER 2 o £ R 3 8 R K45 AEAF BT AR A

13.12

K4 R, ¥

> x(1) = > x(1)

xeXo xX€EX3

¥F G PFEFFF 1 YAENNE [ZEINEHFT
ST x(IN1, T23(x)) = (1, ¥3(rg)), XE r¢ £ G 8JEM AT
e AEAF.]

HLIpE, R G O EEBH RLAEVARANAERR 26
HFAEAT.

(Burnside) 3% G 924 K. 4 h & G R EGAK E
B, g = h(mod 16).

FIAAKN g = sz(l) HHEE A1 8 x; BHILE
(£K 3 H 13.9), & xz(l) AR ]

Jo X g 895 —£ B FAF AT 1(mod 4), i FIAE# ki
B8R, g = hA(mod 32).
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AX—5 L, BN ARBLERIE p EREAFELTEHAT
VE—thdg. Xt . T 224 Braver 536, 7L “Grothendieck
B WG5S A SR A LB E,; XA FEAd Swan FIAE (K
A [21),022]), oL 43R — A P L d 4 R, XL R RARXEHH.

Ftoft2BEtHi4siR FTAF00-LI2TRAGEL
®, X T HAIEHRAAESE T EE AFTATE, RNA EHAE4R
BT RAMAELIELR FTAFEAS Artin T ELp A, %
F Grothendieck #, HHEF AT XA LERFEE.

I HERRANGHE, A, X TROERFEATR. A%
A & ik & 7T YA A% Curtis-Reiner [9] F= Feit #93F 3L [20], F] B 3% 9T ¥4

A # Brauer, Feit. Green, Osima, Suzuki #v Thompson % AR 45+
.




HTUE

# Rk (G), Rir(G) 1 P(G)

WE: BE =HoH, ¢ XRA-3—1THERE, m £ G KRITERBH
/D afE —AEERE KT G) B4 AW, MREEEFE2H m KR
MR (BF 12.3 1, €HE 24).

P IS I BLAK 2 A TR 4 R 8.

% K Ra—PMRTEABHE » IR (ZEHX), v WIR{EH
KA KA m, PIREA £ = A/m. % K FEFEATW £ B
TR p> 0 (TR “xt m 44" BHFIEFTEIIRE p).

| .|

14.1 3} Ri(G) FA R, (G)

W L BN BAMAH RL(G) BARFMRAEM LIG)- HBHTEBER)
Grothendieck # (ZFMX). B —MNT T L W) Mk BERE
HHE BA TR B, R E 22— LG]-1&, B1% [E]) B ARE
£ R.(G) BWE,; —V [E] BESWELE RI(G).

4 Sp R LG (BWRE G # L ERAARR) KIRM
KT HIES.

R 40 —YTLE |[E|,EcS., MRE RL(G) H—A £.
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A RRELL S, ARKMEB®R 2. [E] KK (E ¢ S) EX—F
Ha:R->R(G):alE)=[E]. H—FH, & F B— LG, T
EcSp, & lg(F)®RrEHRE FR—NERIIFTHER BR I
BEFHR— e TRFE-TEZ Bz : RL(G) - Z, BT
E8 F,Be([F) = lp(F). —UIZFH 8 B X— 1Rz

,6 . RL(G) — R.J.

HFHER o 5 0 REWH). ap8HIUEH.
- Asth, [FIRE AR UE o AT LU A BUE RN LA IR K B M RS L

FIEHER R (G) WITTEBEE ((E))pes, FITTRNIRBRE
gt S. EmiTRRE T IR K M £ B BA K KI5
IERE, —1 K[G]-& E HIRAERF xg CEREX; ER E KI—1
ntkR . RIT|EN, BAOBEIH R (G) 3 G BIREREBFTHFIZEA
B — NS 2 — xo. EXDBEERF LR R (G) 3 G £ K FRIESE
ERRFT R ER—ANFAR: BAMTEEXBENHSRER XHEBET
12.1 FPETRRAEE). BATWER . W Rx(G) WITE  WAFHE
P (BUBRFFAEAT).

-+ N\ EZBEKSED, FA Braver B4R 4R XTI &k B
FAUHI S B

FiE WE E M E BEA K[Gl-#¥, FH%E Rx(G) BF
El = [E, 84 E 5 E H#: X—HAWUH EM F #E2¥HaK
AR, R p REBER G KN, BARERHLE RN T k[G)-Hk
WA E &R, BAFEIERRRE

14.2 # P.(G) 1 P4(G)

XPEABET A X AR kG- 4t AG-— K (ZEMX)
B% %) Crothendieck Bf. ZUH AT LAe X P (G) ¥ P (G).

MR E B— kG810 F B— M k[G-#E, A EQr F
R—AEE kG- XRENT F 2BHENFERREIERS T,
MO — TR BARE). TRRIE PuG) LBB 4 Ru(G)-#
G
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14.3 P.(G) 444

B KA k[G] 2 Artin 3, BTULEATAT LLRIE—1 k[G]- M
3 4.4 (BF Gabriel [23] B} Giorgiutti [24]). FRA 1 St i B —
TREPMENX:

—AMERE M > M RERARY, MR f(M) =M, FBX
F M BP—PIEFE M R, f(M") # M. — 8RS P g M
K— S ag MR EEE —MNEREE f: P> M.

Rl 41

(a) B—H M HA AL, AV EHZHE—W.

(b) R P 2 M; ¥ HHEE (i=1,---,n), 2 P, WHEFRK
& M,; 89 H R0y 8 5 4%

(c) R P Z—NEHAET F 2ECWmRALEHME, 4 P E
EH—NMEatas.

BRAERR (a). # M S L/R MR, B L £2— M
M RELK-ANFE W U L EEHE). T N C R,
4 fn B L/N B M=L/R ELHHTERZE 4 N &R T fv 2
R BEIARADFE, ZHE—ANTEEFEER, BR fr RAKIT
k[G] & Artin 8. 4 P = L/N. 4 Q £ L WXHE—/ T, EERE
B Q - P RHHWIETFHE Q 2FER/ Y. BA L ZREH
MW p: LoP=L/N#HNXq¢: L - Q, ”‘_Ei_ Q HWItR/DHE
B, (L) =Q. 4 N & q W% 5% fv : L/N — L/R A
L/N'=Q — L/N — L/R, "ﬂizﬁ/l\lﬂ%&%ﬁ%ﬁ)ﬁﬁﬁ RA N A,
EE N WA, BN BR/PEE =N B Q—-PRE—ARAMH TR
HMLRE—ADENL=N®Q, ﬁﬁuc%?’ P=L/N EEHE SR
P—-M®REMP—ITEFTELE.

&P o MEMBE—HBHEEE Fh P ERIE TUAE
q: P — P, fEH=ARE

'

p—2.,p
N

BTN, g(P) T M BHBE M; B P - M BRERK), HitE
H g(P) =P, \Tiy g K. Bh P RS, PP B SEP
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NI — 1 ERNREF, XHMEHE P A UGB SoP. HP—- M EXR
X —HELHEL S=0, 80 P — P BFE#. ZXELEHT (a) HIERH.
W (b) # (c) FIEBHRAE G K], AT ENIE S EE (B REH
Bl LAE (23], [24]).
EEERBE (c ) E % P XtF P W, X8 v 2 K[G]) B (1R
KEFHAR), XEHTHE kG- Hl R ARLH « FIFUP k[G)-#K.
BE, b)), T E ﬁﬁﬁjﬁé HEMPMERE— IR E8EY P H—
MHN . FEBRATA:

It 1 & —8H KG-HBE-—EXTLMARS kG-EH
B Ay EA, XMW XA R RH kG- &
R LG-BHEHEHE.

it 2 XFHE—EcS, 4 Pr R EW—MEARE. Hi—
1 [Pg), E € Sk, M B Pu(G) 99 —> 2.

Wit 3 HARHKG-HEPE P RHYERLLEAE P(G)
% [Pl 5 [P %

HbIHYl, R [Pl = Y ng[Pe], MaE P 5 [] (Pg)"*

EcS, EcS;
7] #4).

N H

14.1 4E88, k[G] B—NMA4F kG4, &b, — /D k(G- £ #&
ST Y BN © R AR, BERERT 5B ORH LG —EA
2% k[G)- AL (2F 5TH 14.6).

14.4 PA(G) BI%H

LLT B 45 3R 2 BN

51 20 4 A B—NMXBIKP &N AG—¥, H4 PR AG]
LT AEHELERYTE A LA PRHE FEHFELE P RH—1H

Z s-u(s™'z) ==z, }¥—4] z € P.

SeG
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MR P E AG] E—1HHEE, BAEHE A L—PMRHHE: X
BEA AG) BEHH A-H. RZ, ﬁrﬁpﬂﬁﬁm B Py —RESTIR; é
QR = AlG] ®4 Py. AlG]— B Q RESE. =, BEWE Py — P 3
WA— AIG)-REWS ¢: Q — P. ﬂ:tf%. P BRESHE S HA
HEE—D AG-RETZFEv: P - Q, 8 qov =1 BHFH 88—
AG1-HZ& v: P - @ #AFB LI FE:

T Z s@u(s~tz),

SeG

B H— u € Endj(Py). BAF gov =1 JHNHBXNT—V) 2z € P, B
Y s-u(sTlz) = . 51EREEUERN.

seG

5|3 21 % A R—ANRBK, CHBLBEE ky = A/my.

(a) A PRE—ANMALEW AG-H. PR/ AG]- #4t#YE
L% ks|G]-B P=Poky R4

(b) "AKE A[G)- P 5 P BlHy % BALSAB Rt kalG)—HE P
5P E#H.

W P RIS AG]-1, FA P Z— 18 kA[G]—H. }iz u
BIX A& 4E5 2, BBABW—3 B4, 4 P —1 k- BRZ
u, 1§18

se;

Bt B PHK—NA-BREZ G FHB = s-u s HHEX

sl

£ v = 1(mod myP). B « & P H¥)—A mf), THE G Wt H
B[R H. TR S s (w/™) sl =1, XRERT P R A[G) L—AM &

s€G
B (a) #ZUEEA.

S PP EEREE Tw: P - P B kiG]-FEF.
P REMNEX—FHLEN, ﬁﬂﬁ‘“‘/\ AlGl-RA&z w: P — P, BTt
w. R B R—1FHM, I4H Nakayama 5|8 (BiH—4 K TA4T75
RSl #EH, w ﬁ%%”“"\jﬂ. (b) #UEHH.
MAEFERIF A BITHE

WRE 42
(a) & E B—/ AlG]-#,F — %4 AIGl- L HRH E &
At wt, BEEX m WA E= E/mE 22— M4 kG
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(b) % F Z— A kG|, A 27EE—8 (542 R 4)
B AlGI-#%, ext mwa ity F EA

W (a) Mgk (b) PHIME—ERI |3 20 A 21 #EH. RET
Eﬂﬁm’z%ﬁ (b) PHRIFEN.

S F R—1#9 kG-, S n B—1>1 B, 2 A, R
R A/m™: TR A =k T AR A, FEEHRE. X A, 1 A4,G) #8
& Artin 3. H E—WHSIE AVETTHL, AL G- F 5 — /15 a%
P, mB P, £ A, LB ¥ P, - F @il P,/mP, — F 51#&,
miE&ZwmS. BA F 22— P85 kG -&, FRUFE P /mP, K—
T kG- F, B FEWmRE F £ F & Pn FHIRBE P 1R
= F. B4 PHHF%EKEE’] B P =P, Bl P,/mP - F &
Elfy. B, XL P, A —PNERST. bE’JﬁEﬂ‘EBE PRAL—
A AlG]-1&, M P=P/mP 5 F [A#, BEEE (a), TEMTH
7 (b) RIUEHER.

ik 1 &84 AG-#MEL T /B R4 AG] -8 & A,
WY E| R A, INGBEE 8, —PNF BN RA AG-&, ¥
WEIFM, e m WA T 2ZEBEX, BHEE—NTFTo28H
RIG]-1% (B2 — 13 kG -HEH R EE).

XA BT R R DL R e TR k(G- BSHERER. 2
— NS, TATTHE

Wit 2 BRI AG-#H P 5QFAMHLEBEAXT2BRZE
FPa(G) W& [P]=1Ql

I 3 tm WA MERE L —A Pa(G) 3| P(G) L E A, X
MR Py (G) Bk P (G).

BIEXIANGER, BANTLUE PG 5 P(G) FEEXR.

XKFLE “BY Artin” (proartinian) GBS B #SRKEE—RLEHE, WTUE
Demazure-Gabriel {23].

S

14.2 4 A R—/AHER, P & A E—NBH A[G]—4. 9 T It
i E 4
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14.3

(i) P 2 —A#A A[G]-#.
(i) =F A & —HKEA p, (A/p)[G]-4 P/pP R Bk

7.

(a) & B R —NA-RK¥$, e A LRARKAHE, X450 £

B=B/mB 8§ —ABRF k. iL®h, A4 B t5— /i\ﬁ-%fa% (o
st mB #iLF T u.

(b) A~ P & —A#4t A|[G]—#, B=End“(P). &%, B £
— N A-B o, & B Tkl P=P/mP ) G- B RIARKF
B. g FEAA (a) 44, P HEZ— PSR K[G|-HELME
SRR A P G — /ARt 5.

(c) #1F (b) %k 488 42(b) P AAMM S —itWh. (K F B
B—ANEHE P G—ANELEF, P RAA-ANAHE BE

i (b).]

14.5 {8

28/ 71 7. B (E,F) —

Rk(G) § Rk(G) Z
2 E Ml F #E K[G

im0 & X — Ak R

F5

\

A

HH (E E)%ET EWME
HHMNY E R4t

Elzl*ﬁ

—fH. 2

(E,F) = dim Hom®(E, F)

(E,

F)

B] iy %F 1% M

& R (T 1EE )

RK(G) X RK(G) — Z,

XN ELHERIEALE (e, f) BL (e, fHk-

4 K B KE,

i_

[ 1]}

A, ERXNEHRIEN T R (G
PMEXT, BT WNEHEE A

(E

CDEﬂﬁU%O—»EI—rEHE”—*UJ_
"EY+ (B FY;,(F,E) =

24 /5, &
) Bl'E X B LR —ANER); £
Z 3R

)\I

QM

B F e Sk HI2E [B] BILIER,

A End® (E) BMES de; Btk de > 1,
8 4 (BRSO R R R AN AT LU 1Y) B4 B

1]

H—H K[G|-HEEZZ0T B 1.

EIX

ft.

X FHER KIG)-H F, 85 (B, F) =
(F,E') + (F, E”) — AT
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Ry (G) o Pe(G) Z 18] 89 XY 18 &
W E 2B kG-, F BREE— kG-, %

(E,F) = dim Hom®(E, F).

AX E RBUNE, IHEMBRXT EN F H—MNEHERE, Wil
AR — R S R

Pk(G) X Rk(G) — Z;
BAE (e, f) B (e, f)k. MR E E' € Sk, BAREA
Hom® (Pg, E') = Hom®(E, E'),

XH Pg & E WMHHEE. WR E #* F', B 4, Pz L= [Ef] IET, o
E=FE, BNA

I

(Pg,E'Y = dg = dim End®(E).

WREIBITERIRE—F, de =1 J3BNH E BEXTHEEK.
B K BEB AR, Tk FF U m IREAR. XX T8
— Ec S, A dg =1 (A THREIL). AHEXEHER (|, Vv £ Z
L AEBA, & [E] M [Pe|(E € Sx) RTIXNXEMERR (A BT 5.

I % K ABARde =1 X—FELTUAFRKNFEEHD T

(1) HBRANMMERZ d: Rx(G) — Ry(G) BFEH, fieH 24 HiT “X m
AL, RBEXNER (BEETAE, EH 33).

(2) BATLAFA Schur 8457 k LEBET 1 X—FL (BF 146 ). X
SRIFEE R (F k AN 8 L) G MR TFEERKEZE & WBUE. X—4&
B DL X A EAR IR m IREATR I RIX — B SE 8 3.

4P

S &

144 &% E R—A klG|-#, FF & E #x18# (Bp E =
Homg(E,k)). £33 H°(G,E)  E P& G Z TR AL
R FEE; XEL Hy(G,E) R E X FH—Hdo szt —z(x €
EseG) AEMERNFTRGH ZNH.

(a) LR, e R E Z AR, ﬂFABk%]' T — E sz 1T JE %)

se(G
FiE, £X—A Ho(G,E) 8 H(G,E) L& R#.
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14.5

14.6

14.7

(b) iE8A, H°(G,E) & Ho(G,E') #3118, digth, R
E REM#E, H(G,E) § H(G,E') HRR&EHK.

& E fa F AN K[G]-#, XF E RBA4. L8,

dim Hom®(E, F) = dim Hom®(F, E).
(2 F#4F k[G]-# Hom(E,F) A 51 # 144 (b), S Lz &E
#5718 5 Hom(F, E) B)#.]
e S B—ANE kG-, Py EHHRA LY. P Ps &8—
N5 S EIMEFH. [RATM 145 RE=Ps,F=_5.] st
B Ps 5 S M AAT L REIM [£F JTH 141). #3), X S =R
RRHAE AL S A Ps 85— AERINLETHAH K.
S FE X—A¥% kG|-#, P REOES QL. £, E 4
BN BSOS P (8RN, (243 L8640 HH A
KAl 5] H 14.6.]

14.6 ®WE¥ 5Kk

mE K g K KN—NME BA2EIHREY K, 88— K[G-#® E
RENXT —N K'|G]-8 K' @ E. XFE—K, B2 — 1 HE

Rk (G) — Ry (G).

XA EIERR S, EidHE Px(G) FHTaE {[E]}HE € Sk) BIR
M ENRZX—&: W D £ FE WERSE, BLAKER K’ ® DE
SRR — e BERE M, (D) KB, XEB D; fig. 88— D, AN
H—H K'[G)l-H5 E/, T [E] £ R (G) ARBRET S si[E). BH,
B—H K'|Gl-#EEM—K E R XTBH Rk(G) — R (G) B
XM, £ 12.2 B4k, $FAUERR T

WHREW Dp WEX &YW, B4 s HHFET 1, MEE Rk (G) —

Rx(G) BE—NMHEE - NHY—NHRTFEREXR, Ba1ER, X
MRIZER— MR E. MBRTER E ¢ Sy AR HE, BA
Rk (G) — Rk/(G) —1RIHA.

T H kB K ARET IRETE XK EZS

Ri(G) — Rp (G), Pe(G) — P (G)
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e, HERBHGER. ERXMHER T EEELFER: — 8 kG-
K ERASERERKRE, FHHE £ ERASH (B L RERKBE, X
BEHER, T —&EE, TLAEIHEYT KMAHX—FK). Hik
Ri(G) — R (G) B— 2B HE. NT P(G) — Pu(G) kKik, A
FHRZGE: BN 9REF K N FEEHELTIHZRENE
.

RERK ERKBH—1MERTVHR. 24 RK KEERX (BE A
K WHERE), T K BERRKER. Gk EZ2—185 AG)]-1%,
4 B =A@ ERBR—DRE AG-#. BF. E AN K @4 E
Gr A

K @aE=kK @ (k®aE).

R, &

PA(G) — Pa (G)

|

Pi.(G) — P (G)

BATHN. EAEXANEPRATEE RS k2 RS, Frelha el b
IR AT, F& Pa(G) —» Pa(G) R— 1 RAN.

FiE BH Rk (G) — Ry (G), Rk(G) — Ry (G) FH 5T — VY
WEMRIHE, MARE T —3rE XBIFEZE c,d, e ATATH#.




F+hHE
cde = A F

BATMENFES c,d M e, B IER— N XBRK=HF:

C

eN /d
Ri(G)

15.1 c: P,(G) — Ri(G) BIENX

% FG— MRS K[G)-BE P, 4 P 7EB Ri(G) FHIREER
XK P MR, TERBE PR

¢: Pr(G) — Rk(G),

NYf Cartan B 4. BT P.(G) 1 Ri(G) KIHTEEE [Ps] 1 [S](S € Si)
4‘% KK, LRSI —A Sk x Sy B C, EMEMEMM G B (<
F k B)) Cartan 4. 5/ C # (S, T) M BERIREY Csr MEHEE S
f"‘ T FIETE Pr BI— 1 E RSP HIKWELR: 7 R(G) A, Al

H

[Prl= ) CsrlS].
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> W

15.1 4EBR, F = € Re(G),y € Pr(G), W c(x-y) =z - c(y).

15.2 d: Rx(G) — Ri(G) BITENX

4 E B— KIG|-E. & E ¥—1"% E,. (iR E ®I—1F
BRA R A—FBE, T E B — KK, REEARR). ©ER
E, & G FIEEHZ TREPIFNRAE E,, BNBAILURE B, £
G RVERTREER, TR E X mEy A4 E, = E;/mE £2—4
k[G]—#E.

EHE 32 E, & R(G) PRI TREZR E1 BHEI.

(M EER E M E, Bt mEaN kG- E E, § E;
A—eF, 2FIM 15.1. ITEHENR, F1 5 E, AHRRNSE
B ¥ )

4 E, £ E h—ME G KER T RRBERR. BAITEH, £ R (G)
l;!q, [Fl] — [Ez] 5 M— IRk IS FE T aR:

(a) BATE mEL C B, C E1. & T RP E[G-# E\/E,. TREE
LT HIES Y

T 0

0T > E, - E,>T—>0,

XEFREBT — E: BRAEE m I—PNEROT 7 1EFEE. ZEF R (G),
®A1E

T - (Ba] + (By) - (T] = 0.

it [E,] = [F2], N EEXN TX—F L.

(b) —#iEH. LENTLUH E B—PHREERRE B, (XX
E, BEEW), BITTLUMBERE E, 874 By B. XK, 8HFE—T
B n >0, F5

ot

m"FE, C By C Ej.

BAIXN n EIRGNE, & Es =m™1E, + E,. T&

m”_lEl C B3 C Fq H mEs C Fo C Es.
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(a) MIAMIER %, BAIRE]

& BEARUE B .
WS E — [E1] B0 LT —A R AR

d: Rg(G) — R (G).

d W EA. B8 RLG) BN RI(G). MMM D <F
Rk (G) 1 Ry (G) FIBTGE) WMo MER. EE— Sk x Sk BlsE
B, HRER REE R IEREBE. XX T Fe S, M1 E e Sk, D PHNK AR
ﬁ DrE ﬁl% F i ﬂ?ﬁf E E‘J‘_‘/I\%ﬁ% Ey X‘—J m E‘J%ﬂz El ':F'E(JE
. T-E R.(G) B F

[E1] =Y DrslF)

10

(1) T K BE&BABRELCEREEECHE 32 FiEHE, ©£&7
Fl& d WX B, #iAEER

(2) ﬁ-*ﬁﬁﬁﬁﬁ%ﬂﬁ‘]fﬂ:% %% Publ. Sci. I H. E. S.
no. 34, 1968, p.37—52.

b1

3] H

152 Rp=2 G R—A_K#. 4 E=K[G|. ##8, £ E ¥4
T, CHHUILREEREN (B EkQk BIH); WA H 54558 £4%,
CHURRELH (5 k[G) AM).

153 & E R—AEEK[G]-#, EL B E ¥—/E G ZTFTREH
¥ iEB T 5 BT F 4

(i) E1 #9440 E1 & — A% k[G]—#E.

(i) E PH—A G L THRENERALA oF1 B X, XL
aec K*.

ERR, XA/ AFHRERE E -2 K[G]-#.
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FTHE cde=ff

15.4

(J. Thompson) & E & Z k8 & Z[G]-4, #2 n > 2. Rk
FH—% ¥ p E 141 E/pE R—A% (Z/pZ)[G]-#.

(a) iE8, & E EALE—AE T 58 SR E A
B(z,y), @ A F—41 x £ 0, %A B(z,z) > 0.

(b) & B 4wk (a) FPATGRMMAE—PIRENER, A
AMENTEE Q-MEEZR QL L. 4 F R QQFE ¥#%
RAFHEHEAE c iR ES S TFEE yc E,Bx,y) € Z.
W8, E' LK aFE,a € Q*, ¥HH X (F JHM 153 #9iE% —4#E).
g b, Tk it B B, €A Z LI3EEN, BP E'=FE. do
R (e, ,en) B E 9—AK, ARAEMR (Blei,ej)) 84T 5] X
FF 1.

(c)1Bi& B 2w R (b) 2ARMLZ. L8, AL 2z E
# A3 F—dry € E#HA Bly,y) = B(z,y)(mod2), i A3 FiX
#6 o RUL, mod2E £ G ZTFARE. i d 2 = 0(mod2F),
AW, =R Blx,r) ABAHHALE.

(d) &7 (¢) FHBE AKX n=0mod8). [F| A TFTFxK: &H—
EEMABE RV RBEEME, mAPANXFT |, MAEH
B— % T ik 8 5

(e) 4E8H, Fg &1 &9 Coxeter B85 B At & F LA LEMA (B
A& Bourbaki, Groupes et Algebres de Lie, Ch. VI, §4, no. 10).

15.3 e: P(G) — Rg(G) HEX

5 K BRI ZPTERTEX— Pa(G) 2l R (G) AHIFAE.

VEIX AT 5T RS, Pa(G) — Pu(G) (BE 144 ) Himkst
(& ot BB E—A &

4 E RANBERIFERE, XE—1 Sk x Sy BHIFERE.

€ . Pk(G) —~= RK(G)

%
Bltn, RfSEFAFER Cours d’ Arithemétique, Presses Univ. France, 1970, p.92
M 174, (ﬁl%ji A course in Arithmetic, GTM 7, Springer—Verlag, 1973. p.53 y i1

109.)
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>3] B
15.5 WX x e Rg(G),y € P(G), AR A

e(d(z) -y) = x - e(y).

15.4 cde ZRAFEHEERMR

(a) EP=RHEEL#HEK, Blc=doe BE C=D - FE. X£HE
).

(b) A d Ml e XT 145 FWHERNEHEH T HM: WR ¢ €
P.(G),y = Rk (G), A4

(x,d(y)r = (e(T), ¥) K-

Hy kb B URE z=[X),y=[K®a Y], XE X B—1#
B A[G-BL Y B A E—1EfH AG-#. FR& A-# Hom“(X,Y)
£ BHE; 4 r RERE. BRIMNBLUTHREFRMY:

K ®HomG(X,Y) = HomG(K®X,K®Y),

Al
k@ Hom®(X,Y) = Hom®(k® X,k ®Y).

XU T, (e(z),y) = r = (z, d(y))

(c) R K £ E#AMW. 14.5 9, P.(G) 5 Ry (G) B BHE
FREHRL (a,b), 48 E31{E; Re(G) FIRTBEXTHNEMER (a,b)k
BB HHED, e TUE d R BRI EREREX; 55, BRITF
E=D. HAAC=D-E=D-'D, Filh C B— " EE.

3] ®
15.6 4 S, T < Sy, @1 Ps,Pr EANHBH 4. &

ds = dim End®(S), dr =dim End®(T).

B Csr S B Pr i — /NN FPEANER, Crs £ T
A P )— AP EaesE (£AF 151 F).
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(a) #E88, Csrds = dim Hom® (Ps, Pr).
(b) 1E8R, Cgrds = Crsdr [BLR M 14.5]. 4 K BB X

BF, dg ZRF T 1, AdXFhERE C =

;“
\ r

15.7 4£¥ I MM 156 #9185,

035 1,

KA Cgs =2 2. [ H A 14.6.]

(CsT) —RAARIESHF

‘iJEEH, -f!k-;g— S iﬁ%*ﬁ} PS =~ Sa

15.8 & z € Pu(G). BANA (z,c(z))r = le(z),e(z))g. 3L, X
KR8 X, b Cartan 488 C FrE X6 — kR 2 F £ 89,

15.5 Hl: p'—

&+

Wl 43 BRHE G NG p X, H4:
) — k[GI-BUR A LE—8 W AlG]-#AERHE.

) R (i) P, #& Sk § Sk FREX,

& B L4 .

(s Z,
4 E R A

(
(it) St m WAMIER EX —4 Sk B Se LB 1—1 BR&T.
(i

ML4EEC,DE

MER G WESHEISAE F FRE K LR <85
E—A 80 AG)-#. BAITLLE E B AlG]) £—
MEH AG- L &S L/RAER. BN E £
L3 R R A-ZMHESRE ~; Jx'jb el:])

A— BH®R, BTU
g f£ A Bhalif &,

MITAT XS 7 3

EXRART ~, XFF

52
th, F [EIFE BUE YA
W FE €

¥ Bl

AlG]-#, ERZML B, =

=EW. TEBE S, 3| Sk RK—1BRY E— F.

d B3, iIXHtik

it D R

CHRECEIE (1/g9) S sws™t, FFHA

se(F

WIS R AlG)-&HER. XHUE T E B4

TR () #RAES; FFWEUER T C

B 3T kG-
artan %Elﬁ_%iﬁ

S., M4 E XT AG] KIFHBE E, B— 185

Ei/mE, §i2 E. WIRS F =K ® Eq, B4
d([F)) = |[E]. BX B ZBE, Ll F 2R, M

BT (ii) A (iii).

15 Sk K—1JC
T ARIX IR T A

AfTAEREIX — B LR, d W RL(G) BEIRI(G) L;

BAa)iEiR, G 7 k LE—RTmEHTURAAN A L~ PR R, X1
ZRBAZHHERIE (2F FHF I 15.9).
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] B

159 ‘g5 pA&xE, SF A /A% A-#
(a) & n Z—42>1 %K, &®
pn G — GL(E/m"E)
£ G 3% E/m"E 698 FIAHRN—NES. R, pp TIARIS
A
O+l : G — GL(E/m™"t1E),
FEKRT E/m"™E &g m™ ARE KT 1658 FH&tHEAE

B9k, XARARE—6. (1A G £ End(E/mE) K E4f 45—
i — 4 FEABHER 0 IX—F K |

(b) & (a) Bh, G Ak LHE—BMHEF

p1:G— GL(E/mE)

AT ARIA G £ A E—ART, FELERR EXRRA T
XA E 7.

15.6 fl: p—Bf

WG E— p—BE, A p~. BACKEEFT (8.3 1, fridll 26 K
), G IERFIE p AHE—ATTARE RN RN, HIELEH, Artin
K kG) BEL k AFE KB REER. B LG k BBHEEE LG,
B G BMIEMRR. B Ro(G) M P(G) AL S Z FFH, 1 Cartan
GBI c:Z — ZMEH p» 24k, A d: Rk — Z WNT K- #&;
B& e: Z — R (G) WEE n BLEL G WIENIRRER n 15

15.7 fl: p' -85 p—ERIF

WG=SxP X8 SHBkrE p EE, M P - p—8H, T2
k[G] = k[S] ® k[P]. BAITH
(a) = MklG-H E R¥ B UHNY P FAHERAE E L.
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ETHE

cde = 8

It 53T H &
WEM ﬁaﬂﬂw

(6] £/ 1F

k[S] AR 22

E E REHH.
ZATAK T8 B AFTF.

FGZTRE, ANIET

3R g )

A P 7

3
A

~ B, XA, PP LHE

S8 H,
15.6 1, E P P Z FAZKIIT

£E 15.5 1.

ik

G WIEM T8, FrLL 1=

%_

E L.

(b) —MEk[Gl-# E EHHELUHER LY TE FP) Bt X E
F #&—/~ k[S]—#.

N

Nk F 22— 85

MNRLET

1E,
iNE et

I B AR L

I

18,

k|G-, F

BLE. M, !

A

SRR, B F R

F ® k|

= K HY.

k[S]—HE (BF 15.5 ), il F @ k[P
A, %
(a), XFERE FQk|P] & F
— R EHEA R E B K
§—HHEA F @ k[P] FIER.

G] HI7

| R

e P aEHES

5 AR F

- Pt

L.

(c) =M A[G-H# E R SH Y ERUTE FRAIP) By, X E

F 2 ALE—A4E
TR, ;

E/mE

AJLAHEF

BE

il

XUk

). W F

ﬁbﬁ()

XH p

A A E—AE

(b)

A[S]—#.
S0 F @ AlP] BB RBUEHE. kit

AlS

Al

= Card(P).

Pl & F ® K]
F 5 A IE

N R E R, A E = FekK[P),
|— # F (B2 — 8 A[S)]—#,
s E .

BT G i) Cartan SEMERIFEEE p7,

P] KB

X, R (b) B,

H 3

E —

2%, B

HH F




It
-
fit
e

16.1 cde =ZHEBIER

*

FESREEDTHNER .
EH 33 BFAd: Rk(G) — Re(G) BH .

UFESAE 17.3 FHEAH.

70

(1) 8¢5, Bl K & p—adic 3 Q,, MK X TEBEBNHE k = Z/pZ
b TR A BE p— adic BHE Z,.

(2) FHESHL U, XM EBEERH, MRERMNBEFEH “BXRR, B
Grothendieck #f Ry (G) KIJTTENIE, B4 G 7 k LR AWERERR
T URA DT R, XM THFZNHAREE—TIEFEERNSR.

EH 34 FE&A e: P(G)— Rx(G) BARWA
UK EBRE, c BINER (BF 154 W), HT d B#ES, B

EABEXE—RE TH 33 ARNT—ITEBRKHE K RERER.
Claude Chevalley 1 Andreas Dress XM g, XN EEN T —RIFEHE
%37

*




152 F+AE HFTERE

e B— PN £E—RIEET, S K 2 K K—1MEBKEE
Ry ik, 4 ¥ RENBERE. ZRTEHKE:

P, (G) — Rk (G)
P (G) = Rg/(G)

WiE LR, & B—120RAS. B 146 1, P(G) — Pu(G) 27 H

AT FTLVENTH & BB R — 1 B G BIERAFRS R e 1

FYAL.
BAT[A] AT UEBH T -

L1 T KHWEEARY B K K#H, BS
Pi(G) — Rk (G) — Rk/(G)

ENBEA
e RHBELX — M RSH T

Wit 2 4 Pfn PP ¥4 AG]-#. R KG|-# K®P &
KoP B#, s P55 P & AG|-F#H8.

(L b BAVRGE, 7 PAo(G) = P.(G) B, %3\ [P] = [P) ST
P=PpP)

TEIR 35 KA p WEP, EER G R ERARE p". A
Re(G) PE— ¥ p" BERW TEAE T Cartan B S ¢ @ Pe(G) —
Ri(G) B11&.

WFRARAE 174 FTHAEH.
W 1 Bt ¢ P(G) — Ri(G) RES, EREE—TMER

E-NKHHERE 35 EEASH; AtmEHE— ek, B
A P(G) 1 Ry(G) #EZRBR— ﬁema h Z—8, XN BB st 2
Ca,rd(Sk).

it 2 WRFENGH LCI-EAHEHNERET, 2Ll
Bl A




16.2 X e BYBAGRIE . 153 -

XRBRE ¢ BB —FRR.

It 3 i K E# k. B84 Cartan [ C By, H H MM
W ABREEZER. C BITHAZ p BHE.

) A B ) — IR R R

x> (z,clx)) = (x,d(e(x)))r = (elz),e(z)) K,z € Pi(G).

AR (a,0) BIREIEER], T e Z2BST (B2 34), FrEl L
P kR EER. T ¢ AT > 0. XHEA c IRERE—T
p—EE, FiLL det(C) £ p IR
#10
(1) EHERRIER, B e RAGTTLIHEH c BB
(2) ¥ 35 HEM T FE—IMHE  : R(G) — P(G), E1R
coc =p” (MM ¢ oc=p").
(3) BHE 35 BB n REBAEVTRRITBEE, Z2F 14 16.3.

)

3 ®

16.1 iERA, A& K R X, PPt K AR TERE, £HE 33 1A
3.4 K A% K 9244t 2&R& Rx(G) - Rp(G) &—
ABIM, #F K B A2 33.]

16.2 E8f, &R G RwWKEHH, RLRS d : Rq(G) —
Rz/52.(G) AR HH.

16.3 4 H £ G &#—A Sylow p—F#. 18R, o F £ —/PNK
# kG-, ML E Z—A~AW k[H|-# (£F 1566 %), B
dim E =T A4 p™ % k. d b 1B 3 L, sest [E] - dim E
X —A#% B & Coker(c) — Z/p"Z. %% Ri(G) ¥y Kk p"!
RE&T c MR

16.2 X e BYBBIZIE

G HI— AN TCEWEREAR p—ENK (2F 101 ), B2, W
RERB T AR p B, FBLARMMM p—F R W. B—FA@, FMZ—F,




154, $F4+-¥HE FETEH

Rx(G) Fig—xEALE ¢ E—/Rm#, BIERESIEREREXR
(BF 12.1 A 14.1 7).

EHE 36 e: Pu(G) — Rk (G) WRE Rrx(G) PALE G H p-
i 57 U F LR AE AR BUE AR B TT F PT AL K

EAMYIRIE R A2

EIH 37 A K E KW 1MERYE R (G) W— 1 TTERT
PA(G)=Pu(G) £ e ZTohfR, YER Y v iEfaE K ABRELE
GHp—-FRLELEX

WEBH I 17.5 1.

S M

16.4 (Swan.) 4 A &—A> Dedekind #3F, CHBBA F. BT
e G RS E—FKp AAE AH—AEER p, T
Alp 94 AEH p, X4 P 2 — AN A[G]-#. £, FOP &
— AW FIG-4. &y P ASAXHNEER ) IHERZE
B AR B 69 0 B 23 36. ki, FQ P 6945 4EdR e G &
# 45 VA S AR B O]
A BN TUAREA S A AR B
.

16.3 EITF RIS AG]-RRZIE

XHZIEETREEY ¢ £ K E—VIXHERRR, XERRE
&—ANE G 2 TR, IMRED— AG]-B, BESHE. #
HER, MREZE PH(G) = PH(G) £ = 2 FHE. RN AEB RS
2R BEBRINA:

SIIE 22 A zc PyG)Tin=1BE—ANEEK Wk nre Pi(G),
Wz e Py(G).

XEEER: MR r = Card(Sk), B4 Pa(G) ATUS 2" FFEE
¥, M1 PH(G) TG N” ZREXR, 2F 14.3 T/ 144 7.
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Wl 44 4K EKW-— MR A & K WEEF B

Ri/(G) W—1TTE
(a) = B AL AR
(b) FE—IEXK

BV km&Ea.

% LT &1
K W E1E;

n> 1, /7 n B —NRE AGl-EBIAR

Aoz RE—ANEH AG K (BUIFEY K) FEW, 5t HRH
Hoh, A AG]-HRAEPE — B 2 8.

4 N=[K :K|=[A:A4]. % FEF 22— 1#I A[G
K% nc & Rrx (G) W; 1 E &H E B RERF 2

AlG

-, &

| LEARHI

AlG)-#. BHRIE, K ® E FIF RS T « BIFMERN N % T2

£ Ry (G) W, BATH

T 36, e([E]) BIEF

kS
A e BT (EHE 34),

AT R, FREEHE 37, F y € Pa(G), 18

e([E]) =nN - z.

EFnfE G B p—ARICE LH{ERES, B «

z =e(y). B

FrLh [E] = nN -y. H5H 22, y BT PL(G).

(Y2 FR) RME—ME R e 34, #ER 2 WEESR.
RAEXFERHBE: B o(PH(G)) = e(Pa(G)) NRE(G). —HETLR,
EANZERARAIL (BF B 16.5 F1 16.7). RMBATH L THIHAIE:

Al 45 WR U TRAERHER:
(R) #4& K W —MHBRY B K, B RKRR K, R

LA e(PL(G)) =
ﬁ@ 44, ng

d(R%.(G)) = R (G).

Pa(G
B, 3 K R KRT, ¥\

e(P4 (G)) = e(Pa(G)) N RE(G)
AL, M K BB AR, &4 (R) MEBWE, d ¥ RL(G) B3| R, (G)

L. BAEL

z € e(Pa(G)) N RE(G).

NK © € e(Pa(Q)), BRATTLARE 2 BRK

Ir = Z nEe([ISE])

EeS,

TREE MRS AG-R Y, FH87E Rx(G) AF [KQY] = 1Y
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R, B Py P A[G) -8, BX m AR E E H#
g Pp (BF 14.4 7). RIMIRFUEH, BH ne FER. & R), XHF
®— E € Sx, FE zp € RL(G), €18 d(zg) = [E]. BHX z € R (G),
BAE (z,2)k 2 0. m—HH, BT d M ¢ BAHEHERER, FrLA
(z,zp)x = ng. F¥Al, ng BIENH. tﬁ?@ﬁuﬂﬂﬂ.
vl 45 M 36 g5 AR, BAI1E2:

Wit R GHEAME L AN R).GEK E—AMEBERT
S — A AG]- BB AR RS R AR L E AR
BAEARE G B p—# B 70 % L HEEM.

Fit & (R) SUTREFEN:
(R WmE K R K, BofE—% kG-HHFRE— K[G—# (LRE
BE) X m ey AL

(FBAER, G bk LB —ATASHER R LIRS K L)

EHE 38 ( -Swan) Rk G £ p- TR, WRER, G H—
MRF, EHARBEFRER p-B, RERNG p ZENR. B2
G %R LR%&% (R) f (R).

iEBH B 17.6 5.

> B
16.5 05 B4 44 ¥ —H. {ER:

Pr(GQ) = P (G) N Pa(G) = PJ,(G) N Rk (G).

16.6 4t88, sFTFRES K K ki, 4 R) FHTHH
e(PF(G)) = e(Pa(G)) N RL(G). [i2 & Pu(G) 8§ —AAE o
BT PHG) ASBLEEHBHANTF—y € RE(G), A
(z,y)x = 0.]

16.7 B G ABSLV), X2V RBF,=Z/pZ L—AN2#H#H¥E%
B, EBR, B i<p B, GAV i AHKREV, A9 RATA
BT R 4. (BAH G 6 p— BN EXGAKFT p, LY,
H B R, XA THE G YERARTYHYERT, £F 182 ¥,
T 42, B0 3] FHIGLAA, Bpie s — AR KA K L, X
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FTFUARERABFEE. [ Fp="7,1i=4 BMNA dimV; =5,
i 5 FEEXMR G 96 B V, ReER ]

16.4 5 A[G]-1ERIf: SIHREAFTNARTLYRT

ERX—TE,

W 46
EFWH. BIE

EBRE K 2428 KR

% ER N8B KG-%,Pxg E¥P—7T&EGITR
p HRY, BGER GO g WRAFZ p". WX E

B N 8 p” B, B4,
(a) P B— & 4at A[G]—1HE;

(b)

AlG]

1% B 4T A(G] — Enda(P) ZH A, ¢ (A AR #
F—ANEHET;

(©) P #1 P = P/mP E— R KCIA

ER

(a) #HEH (ZHEH 37):

it EHRERFR xe EGCGHp-FRTRLHAEERE.

H I,
A AR FI AL

K0 N RTLARE p» BEBR, BTULE N/g B T30 A ERLAEERAT
] «4rBF, BIZERR A AR A Fourier RIE A\ (6.2

i, w11, AR YL, ’%‘ sp M s € G FrEXK P 1B R,
R © € Endas(P), B4 spto B Tr(sp'e) BT A, FrLAZRAITAT LA
BN A[G] Wt E

Enda(P) E

henas 11, u, 7
IR B K[G)—

Z'I‘rspcp

SEG’

Endg(F) BERIBE 1o, MNTHEE—IMP5 EF
B E KK, u, 7E -_;ndK(E’) BB EZ 0. 55, u, £
HEBE o XBMIEH T (b). H P £ Ends(P) EHHES
ﬁﬂ“%ﬁig%ﬁﬁﬂjﬁ%ﬁ (a); X (c) AERFERIIRIE.
13ty 3 (BF (9], [20])) KBS KU, R 46 BLE —
BEW—RART AR (BT RECH 0) KIRBIET.

Bl R G R—AMEFEN p KRR EHY B RER, AR
G M—AMAAYEHERR (E Q L), ERESFET p XL

R. Steinberg FARKBLH G W %R RN (BF Canad. J. of Math., 8,
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1956, p.580-—591 F1 9, 1957, p.347—351). f83E Solomon — Tits HJ—>
iR, INRARATLUAER G FRXTR K Tits B BB & 4E R AR K SE
B,

2] B

168 A G=A, (X&ESTH) #E8H, Sp=28, G LHFAFMA
16 LT E N ABH AT YH AT, AdmB p=3 &, F4
XA — AR Sy iR B AL &Y 9 A

16.9 4~ S5 S,. 1EBR F F M F FM-
(1) § &—AEA k|G] -3
(i) S H— NN B 46 7 HFHOE P 2T m 44940 F

(iii) G #) Cartan 468 T AR EAE Cos ARFT L.
(X T () Fe (ill) 9FHHET D TR 15.7 ]

D% L. Solomon, The Steinberg Character of a finite group with BN-
pair.R.Brauer Fll C.-H.Sah %, Theory of Finite Groups. W. A. Benjamin, New
York, 1969, p.213—221.
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17.1 EHEER

A H RGN TE BN XidXT Ry W4 MiE 5
6] 2%

Res% : Rk (G) — Rix(H) M IndS : Rx(H) — Rk (G).

AR XN T R M1 P, WG, B REIER, 88— k(G- &
SEX T —A k[H|—#. tnRerE L85 Jﬁ %B/AF%LE&%TE% OB
2] Grothendieck B, A 152 R&

Res% : Ri(G) — Ri(H) Fl Res$ : Po(G) — Pi(H).

H—HHE, R E 22— kG-, 4 IndE = k[G) @k E £
—A kG- (Mg E MiESR). WR E ZBHIE, B4 E HFERE
RESE. TEBENF L THRS:

Indg . Rk(H) — Rk(G) ‘ﬂ] Indg . Pk(H) — Pk(G)

MAKRBRNEG S, BAHIEH, £ M8 —F
(a) T € RK(H),y c RK(G) A Indg(a:) Y € RK(G),

W
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(b) z € Rp(H),y € Ri(G) M Ind%(z) -y € Rp(G),
(c) z € Rp(H),y € P(G) M Ind$ (z) -y € Pe(G),
23\

(%) Ind%(z - ResGy) = Ind§ () - v

RSE. (A Pu(G) B Re(G) L8, FTUMEE (c) BB X.)
BE, S THZENESE ¢, d, e #E5FAE Rest 1 IndG FX#.

> ®

17.1 3 Res$ #v Ind§ #9 2L B XIMGRAA H - G 9HH, &
MEVEMBHNEp K (BRFIJHMT.]).

17.2 #EFREFE Brauer 3

EE 39 A X BRGH—Y k- METHRIABRNES (55 126
¥). f— Indg, H € X, Bi g XH R A

Ind: @ Ri(H)— Ri(G)
HeX

Ind: @ P.(H) — P(G)
HeX

A 5T

(B a]iEv, BB 27 T R, Ml P SRR
A 1 B 1, BANESRH Re(G) M R(G) B8 Afrt. BAF
d(1g) = 15. BHEE 27, BAITULR 1 BREAT B

I_P

1 = Z IndH(a:H), XH TH € RK(H)
HeX

1}

ﬁ?ﬁ% ] d R4EH, HEMA d 5 Ind$ AIKHKEL, B1183)x3
v BI— 1R A2

le = Y Indy(aly), XB 2% = d(zn) € Ry(H).
HeX
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# y € Re(G) (B y € P(G)). Xt EXFHEFELL y, 5B 3

y=1g-y= Z Indp(zy) -y
HEX

= Z Ind% (2, - ResGy).
HeX

TR e EEAE A4

Wit wRKEHK, o R(G) B —TLHRAEH W Indy (yn)
WTEWR XE HEGHWETFH, Ty BT Re(H). %F Pu(G)
BT EM—FF, X yg BT Po(H).

H b MK EBKRH, X A& G HN—UIHISEFHEITBNESR.

Fit B 39 MIETEAERMAK T Z G StHERH (Z%F Swan
21], §3,4). B, ATLAHEFHU T €3, X£ Artin ¥ (SHEH 26)
K12 L.

EE 40 AT REGH—NEXRTHIARNRS. FX

Q®Ind: @ Q® Ri(H) — Q® Ri(G)

HeT
fu
QxInd: G Q® P (H) - Q® Fi(G)
HeT

17.3 EHE 33 RYERE

RAVEUEA, d: Re(G) — Ri(G) Biwllt. HEH 39, Ri(G) H—
Y] IndG (Re(H)) £, XB H B GH Ik ¥I%EFH RAdE8—
Ind¢ ATAC#:, BTLA R EBIE, Ru(H) = d(Rx(H)). FRMBEHN G £
k- WMEFRNER. EX—HE, BRI\ TEARHAKISR:

EH 41 4 I BNk E BRGE—ANI-HP 5—-1HFI
EEMEXREATHRC WILENR. HLE— % kGl-# E H¥ UK
£+ (B E B—1 A LBH AG)- BT m KAL),

(BAa1EWR, d ¥ RL(G) BEL R (G).)
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B l4p 4 C, B CHp—sylow TE, £ REEZE FE $P#
C, BEBITTEAKKFZME. HA C, 22— p—F, FILL ' #£0 (B
83, i 26). XEN C, & GHEMRFHE, FFUFZR E' #E G
ZTFHE TRE =FE XPMERE C, TAHMEREE £, B G
E AR EE G/C, I—NMRAFER. BA G/C, BB S p B R,
BRXFE—NRATTUEA (ZF 155 ).

WAEWR [ =p. BAIXT G BIMEHGE. BHA C IS p B E,
Ll C f£ E AR EFBE). EHoMARE N k[C)- K EM
(ZF 8.1 17, Ayl 24):

E=@E,.

¥ G B¥MEBW E,;, BN E £BE, BT G 58 B #HIXEIEFH
Ey. % Es BEFH—, T G £ G FHEFRM sEg = Eg 11—
TTE s TR TR BR Ez B k[Gg)-H, 1 E 5XNKEZR
B Indg (Eg) FIM. B, Gs 2 P KA THEH C N¥ER W
R E; #E, 4 Gs #G. X Gg MEHRAPEER, W Es A LRt
M E WA LR T
XEE, MU E 2—1MREAW K[C)-#. @ p BRAEE
b X kG- G H) AR k[G 3| Endy(E) ARIFZE. E ERIER
k[Cl- X —HEHBT k[C) £ p T TFTHEAE kB THRY L.
pTEC FHIBRHEIRFAIS o: C - k™, M k' B o(C) 7 k BAERK. TR
WMERE N -AEREEHY.
MAEEE FE F— N P ZTFAZKITE v £ 0; XA HER],
Hb P RE—Np-BE, B2EFE 3, il 26. W FzeC,sec P, &
se = szs™ L. BATH

p(s)(p(@) - v) = p(szs™ )p(s) v = p(°) - v

Ll E FE—Y] p(z) v,z € C, FTERKIFZER v ECHM PZTF
e NTET E. B, dimg F = 1. X8, BB F 5 & Wik
A EESk, 58 v B K BB HTFER t € G,p(t) £ k-
B2E K B—ANEREE 0. XT s e P, BI\AEE, BAVE 0,(1) = 1.
AR, N THER z € C,

os(p(z)) = ¢(°z),
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Hit, X TR z,2’ € C,

os(p(x)p(x')) = os(p(x))os(p(z')).
HK & H—Y) o(z) £H, BT, Ha,a €k B, BIAIE

os(aa’) = os(a)os(a’);

A ERN, o, B K B— 18 B, FEBN s — o, B—PEE
o: P — Gal(k'/k), XB Gal(k'/k) R~ k'/k B Galois #. BERS
EX E H#RA: & K' B K PN TREKRET 5K K /k NIES BT B,
X% A £ K BRI, RFEW

Gal(K'/K)=Gal(k' /k)

ST PHE K LAE A ERER FIA o). H5—FH, RAE ¢
C — k™ E—HRFA RARENREXRR) B—1HEE G: C - A, XA
AASAH C & A E—AFEEH. TREIZMEBE (d—t), XF
R xreC,se P, iRH\

0u(@(z)) = §(°2).

XM, C Ml P& A FRERXRESH G B—MERA. X FiXH
— A[G]-BEEMHIR, A AEPTERKRF.

F1E B K ABKEH, BINAENT G 2wE#, A2 C 5
P RERWFERIEHE3 41. X R Bﬂﬁﬁﬂ%fﬁ-mﬁﬁ ¥ p
FAMERESE E £ T2 FEJUER T8 k[C]-K, #HRK
H R

17.4 7EH 35 BYUERB

W p" BIE p W—VIREP, R G MR KE. BAI1EIEHA,
c: Po(G) — Ri(G) KIRZEE p~ FH. BATHMERERKITE:

(a) K & E% AW
1B 39 PR, Re(G) H—Y] Ind$(Rx(H)) Rk, XE H £
G RIVI%&T8. TREMALEIN G RuwEWER, Xt G 2R AHEM
SxP,RF SHME p EE, W1 P2 p-F. 7 15.7 FELEH,
XEE— AR Cartan FERERFEIM p». RTEX—1F I E B NAL.
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(b) —#AFH
< K' #Z K 1B AKNHERY I, ¥ 2ErRRE, &+ 2
k' HIAREY 7Kg H— A0 # -

0 — Pk(G) — Pkf(G) — P - 0

L

0 — Rr(G) = R (G) - R— 0

X8 P = Puv(G)/P(G), R = R (G)/Ri(G). TRHMABE|IEST

0 — Ker(c) — Ker(c') — Ker(vy) — Coker(c)
— Coker(c') — Coker(y) — 0.

H (a), Coker (') # p" Ftb. HA P (G) M R (G) BAHREIEIRK, Fr
LL ¢ BREE. FFEERSERXT ¢ AL, WD Coker(c) 2B RE. R0
fil1IE% P.(G) — Puw(G) B— M RAS (BF 14.677). TEH P £
Z F— /1 BHEE, AT Ker(y) B2 Z EEHEE. EHA Ker(d) =010
Coker(c) B RH), FrblH EHEBIIES 18 Ker(y) = 0; T/ Coker(c)
Bk A\ Coker(c') W. HTEEH p* F, FrLl Coker(c) thig p» F
{h, e HUEH.

17.5 EHE 37 BYUER

VBT K §75k, BI1ETLMERE K RE2#H KR

(i) CEH

& E R— 18 A'[G)—#, v B K’ [G] ¥ K' @4 E KIFIEFF.
% sec G p- TRY. BMNEENA x(s) =0. A s FTAERKITER TR
kAR G, BATA LM 2 G%ﬂﬁﬂﬂf} eruﬁuthxP XHE S Il
S5, HBEE MPER—NTp—-E HI5TH, ERMET Fe AP, XE
FRA F—1BH A[S]- ﬁ TR K QFE BIFER x FTF vorp,
XE o £ S K—MFERR, T rp £ P RIERNRRSKFFER. ZFE—
AMEAERVR BIRTE S LIAMRES, MNTEFHIE x(s) =

(ii)) TAHE (F — B4

& y € Ry (G), T x BXNEREFERR; BR®RYT G lEg—
p—ARILE s, 8H x(s) =




17.5 ER 37 BILERR . 165 -

BATEEH, y BT Pa(G) (ZBE Py (G) BT ET e 5 Ry (G)
FI— N -FREE R SR).
EH 30 f#Eie, A1\
1 =Y Ind(zy),zH € Rk (G),
ZXE H R G WHETFE. B LD 4, B115 2
Yy = Zlnd(yH), 325?':. UYg — TH - ResH(y) & RKr(H).

yr FIFFEAREE H B p— TR & L EE. MRGMNIE yy BT Pa(H),
WL BHE v BT Pa(G). BltELRE 3 G 2 EHEE.
PREEW BH G B G =85 x P. &1\

Ri(G) = Rg/(S) ® Rg/(P).

R Ay 7 S UAMIES AT vy B forp BB, XB f
S E—1BRE, T rp £ P FIENRSHEEHEAR. R p 2 5 B
—ANFIEPR, B4

(f@rp,p@1)={f.p){rp,1) = {f,p)

RAEmEFT (x,p01), €= DB BT —Y) p Kk, (f,p) €
Z, XHUEH T f 2 S W MBREFERS. X8, BATATLAE y B Ak

Yy=yYs yp

MR, KB ys € Re(S) T yp & P HIENZRRHZ.
P4 (S),yp € Pa(P), FTUABRATHASER y € Pa(G).

(iii) 7L (F =3 4%)

R (ii) idik, HFEBE y BRIESS x B A K . BATEE
y BT Pa(G). H (ii), ANNEBDHE y € Par (G).

A r BV K /K KR E. B REIER, 88— A'G)- HEX—

N AG) -1, FFEE & BB, FE AR, X, BRIE
A —1 R

j‘ﬂyse

Pay

P

7 : Pa(G) — Pa(G).

é Zz = ﬂ'(y) %B’Z\ Z2=T"1. %;‘:ﬁ_t, /\EZ_ Ry (G) 39€‘ﬁ‘ﬁ/\%i§
B 7. ik, RFIEH, 5 2 MNKFER x. FT r-x. AR
H

Xz = Trg 1k (X);
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XRHA x FHEE K N, TR E] x. =7 x.

XFE, y € Py (G) T r-y € Pa(G). RIMBEFHRET P4(G) — Pa (G)
E—NMoRAE (3F 146 ). HT r-y & Pa(G) F’H_IUHTE%
MTTEE Pa(G) AR —F, XMEW, v € Pa(G). BT,

17.6 EIE 38 HJUERA

BV, G R—DEEN L 8 p—THH WMRER h THR
FRY K, X h MHOMEES p BF, :E%‘% p BI— N BRATE
iFHA, X4 K B AR, 8% kG- A EAZ 4 E—1HH
AlG]-H.

BATIXT R B (M h=0 HEERH), FANTEEN A 1
B, XTI B E RN

AT RGHU—NEAFE ERRES p B8, BEE p 1Y
2 AW G/IHEERM-1. 4 EE—TH (EU4EXNE) k(G-
WM 7 B4 p—8f, B4 EF—UIE I TTFTAZRRNLERBRATFE
a E1 £ 0, HM&ET E; TR E 218 KG/I-F. HIAERK,
CAIUEAR A L~ Bd AlG/I-HE, E rru?;:z—-r ¥, bR w
RYAT.

MBS I NS p EE. B E B —ELE A k)-SR ER
(Eﬂfﬂmﬁﬁi%ﬁﬂﬁﬂ)

b= @Eﬂf‘!

XEB E, 45, BEIRE k[T -4
¥ G BiXE E,, RN E BB Frll G i BB IEEE
¥ E,. % E, %ﬁ#%d@iﬁizmﬂﬂ—/\ 4 Go Bl G i Eﬁé
# s(E,) = Eo BWITTE s BTN FEE. A E, B—1 kG|,
BER E BRMNNEES LG -#. MR E, #E, B4 G, #G, TR
S G, NERSEEREH E, TUBRA, At B R AT A
A

MAGUBE E £2—4 S BWER k[I)-H, XB S 2—18
LII—#E BN T WS p BE, Al EEME—1I7 T ELRE S $&
3 A F—AHHE AI-# S, BR KoS B4XTHEM. H 6.5 7, iy
516 BIHES 2 FT40, dim S BEEERR T WIBT; 50, dm S 5 p B ¥

lll.
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BRES scG XY i, RRAIWNBRMz—-szs . AAERS
RIE| R, i fE S (AT S) 5’84 i, B EEM. Xh]PARRN
T

Wpo:I— Aut S RE S EEX— I- MEMPTIER, 4
U, —UIXHEER t € Aut(S) FilES; X THER z ¢ 1,

tp(z)t™ ! = p(szs™1).

BA Us X2

& G, & ~46)qu§%¢ (s,t),s € S,t € Uy, FTRLHIBE. BRES
(s,t) — s B—TMERAE G, — G, ERIESET U, ik A R
B AT IXHE, B G1 i G AT A POk, CEERE (s,t) — ¢
mYERAE S L.

BATEER - 1A BT G £ d=dimS. WR s,
AL TCE det(t), t € Uy, AR A*mod.A*¢ H—ANFEE. VERT K K
(XRETULH, BRAEEBAREE R (G)), BATRA T LB X kg4
#REEFLW), #A)ER, — U, HEFE—MT70RXE1 BTR. 2 C
R—4] det(p(z)),z € I, FRARRK A* BIFE, T G, B—VIJTEXN
(s,t),t € U, det(t) € C, TN G, WFBEE. B G, 7 LIRS
G, > GZTHEBE G L G -GCHENE A PHELEEZH ot eC
T E o IR FRRM. BHA 4 M Card(C) 5 p BE, FIU N
e— M5 p EEWNEIE.

4 po 1 Go — Aut(S) £ Gy IR (s,t) — t. MRENE z —
(z,p(x)) B 1 5 Gy W—NDFEERER, BA po 7 T LHIREIB
BT p. X, BAITBREER o 703 G L, BR2POEFHE G
- AP g E (BABRIFE Schur BIEXT, G B—14 4t &
). R T G, WEIEFW, 3FH InN = {1}

f)ﬁ&i:ﬂ?ﬂ%}lﬁ‘*ﬂ‘] kGl-¥ E bk 4 F = Hom!(S,E) T
w:S®OF — E R ATHZE ENTE —aecSbc F, £ E P
ﬁ%b(a)%a@abﬂﬂ‘m. T E R S BFEMY, ZH#ENR, « £ SQF
2| E EB—1E M.

B G, @it p WAIERZE S b, #id G, — G 1ERIT
E: NTYERBTE F L. R msEt

L

E

?.L:§®F——>E
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F+tE L

5 c, BI1E,
k{Go| -1 S H
F, BECEANIRY

W E.

HAEH N

A[G)—#%; MﬁﬁE%:ﬂ:TU%
TRAHE
AN E[G] B (
Fr AFRATRT DU E B B—

JRARK. XF
F Wik 2R EF]

:E;E .

*F LR R

eIt

—3k, B k(Go]-#, E AILLE
FRNTHRHA E, /\gf%ﬂ’ S F
WA KSR, XHERER] A L—1 A[Ga]—
A N HIrS p EEH N SENH/ERE FE A E L, d
t E F (BF 155 W), frtl E ATAFER—

uEBq F AJ LA

T (S KA

CORfFR). AR F 2
R F &), R 1 FAMIERHTE F L.
8 k[H|-#, 1IXH

ﬁﬂ

HREG/I(E
Ok, T N £2—AHrE p ERKES
M F A
B M/N, B
(a) H/M =
(b) M/N SER N p
mE M/N £ p
BRI N x P HjEx

TR ﬁB/
u,iZE

AR AN,

®|T M/N I
H/M HIEE
FEE. ek

S FLEBATE A
m H/P FIEEER <h-1.
fr5 p ERBMEE.
< h-2, Ll H MER

P)_

i H = Q)1

CR—AEE < h-1 8 p-1IER) BB VN
TR =1, A H=N,
BT (BE 155 ). W h>2 B H/IN EF —AEHRT
A2 LA AR5

(H/N)/(M/N) BI®E < h 2.

t MER WS p EEWE.

T N K5 p &, BrbA M mIEA
8 P B p—#E.
T F F, A

JUE BH FFEG B i) Rl AR IE

F aJULER— k[H/P)-1. &
AR E, F PTBARA. &G, R

XE M Bt S p BR, AT
g < h—1. TRENXATUNHEAZ




HT/IN\E

= 45 L

i

RAVFTIF B4 R, KHE4 R R Brauer £ . fufEfH TR
RFREE, BB A AE AR HOVE 3 AR R0, B 17E I S 1 LA 55

AT R

RN, BBRE K Z2—Ta% KR

18.1 FTRAIIEFFERR
% Greg "™ G M—1) p—IEMJTEPTREIIE S, m' £ Gree FIT

ZHIMT BN ARE. HERE, K B8 m (RBEAIBRIEE vk B35, BN
m' 5 p B, TN m RWANIERZ vk BIRKRE b P m' (REA
MR v FREMBE. T X e ue, BT N RS pux P m 4
WEET A FIFNTE.

4 ER— 1 n 4 k|G-, X% s € Greg, T sg £H s FTE X
E 1 BEZ.
AL, 5 An) BT pe. 2

Rk s KIS p B, BTbd sg ATt A 1L, BRI AIE{E

(,OE(S) = ZX%

ZFERE X HIEREL op : Greg — A WA E HIAZHFAE R (BX Brauer 4F4E

[ 1]}

). B

L

_I—F?U ﬁ)ﬁl-
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(i) (pE(l) =n =dimF.
(11) YE % Greg _tﬁ"]%}é@ﬁ Epjﬁj‘:f: s € Greg %u t € G, ﬁﬁ];ﬁ-

pu(tst™) = pp(s),

(i) WRO—-E - E' - E" -0 21 k|G- IER%, A

YE' = YE T QE".

(iv) PE1®E; = PE, * PE,-
VR teGW p—3K s BT Greg, B4 E KBRS tg BRI
& or(s) Xm 12544

Tr(tE) — @E(S)&

XERERRAT m WAk, (EER (¢t 1s)p BIEIEEERRZ p© IRBAL
W, 0k BSSED p, NTTIXEREEEET 1 dk#EH s 55 F
MR A4S, AT/ sk A R '

(vi) & F B MR v W K[G)-#, B, R FH—NMEGZ
TREMK, E=FE /mE, & B X wm 440, A op 2 X & Greg
FHBE. (REXNT G 205 p EERRBA BB ERIEHRE T .
B, B8 32 R, op MEBTRERE F; FIEE. XA LLES
2B, B G WAL BERMBE, MEX—HE, E4REERT.)

(vii) TR F M4 k|G-, T F B— MRS AG]-H#, &
RIZILERIE F. BABE F BUSERS (B K[G)— B K @ F FIFFIERR)
WAE op. TR E BREE A kG-, Bi15E, Eo F B— 1
kG-, \TT Sper AR X. BATH

( ) ﬁH% S € Grega
1 HARF .

o TE Greg UWINRBREX, FHBAXTLUEBRBER dpgr =
op - Op. (BATENE, WHR s ¢ Greg, DA Ppgr(s) = 0, ZEEH
36. H—HH, Peor f£ G LHIRHIET £ F FIBRFFHENs. T £2H
(iv), BT v Or).

(viii) €& (vii) FIRE T, &ATH

PeEgr(s) = {0 5(s)®

(F, By = Y @r(s Hee(s) = (B, PF),



18.2 RFERAZXE 171

KB g = Card(G) (fBIEEX, (F,E)y £ H=Hom(F,E) 9% G &
FITTR 2258 HC R%EE. A H 22— NS k(G —#.
MBE4A H REMNNEEES AG-H, BARSEH dim, HC =
rankAI?G. ME oy B KR H FIFFIERR, A4

(F,E)y, = (1, Bg) = é- S Guls).

Hig HE5 E M F AXERKERREM. B (vii), BT s € Greg, A
B Pu(s) = Or(s Vpp(s), MEHMIEE, ou(s) = 0. HILLHB R
KEIER.)

FFREIR F & G MBRARTHEE, BA111521:

(ix) F H7E G Z FABKTE K6 FC RELR

(PF,1) = ! Z Pr(s).

I $€Ges
Ein MR (i) ERANIBATREE X Ry(G) AERITE » B
B4 FF . H1 (vi), TR z =d(y),y € Rx(G), A ¢, Bt v BB
MEAF Xy T Greg LHIFRI.
Tk FAER I EEAERE G, BTSSR E X ChT RN,
BiE k& B—MEIAR). XHEE Greg MENKN G V¥ 28 7T KT HIE
& MR E R G R NEMERR, M s € Greg, A vp(s) MEXA sg BIF

NE1E ) F ok AR & IR, XBTIEARTEAR o BMREXATE A FE{ER Greg LHIRHA
3.

18.2 1EFF{EMRBYICKTE
BB LR, S, BE kG- EBRIRMEFRNES. 5 S 1Y
TLE EXTNE op MM G BT 442 5 4E 4.

EIE 42 (R. Braver) 2% LT HRBALT vp(E € Sk) AT
K WEUEW Greg X BT RE K—o 8 2[5 8y — N3,

X EFE A LU LT RFE A SRR R

EE 42 BTz - o TUFBEANE KO R(G) REZE K W
BEH Greg LXBEITRANRE LW —NREA.

!
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XM e #E ] LLH S 3

Wit 1 A F fo 7 RAAKE WREERGEA G-, A
LA Ru(G) W, [F] = [F); e F fo I/ AR50, B2 w0k

#%2 ﬁ’jﬁ%d:RK(G)""Rk(G) B{Jﬁ ;aﬁ%ﬁﬁ Xz EGreg
FREEHAHEITE ¢ 45K

(RA d BixET, Bl Ry (G) BEHRN Rk (G) WI—A NP BEak B4 Hh
ik Hi k)

it 3 % KG-MEAMENNEKET G 8 p-ENEHEN
™.

I 42 Wik A

(a) HSCUERR, op(E € Sy) E K &M X EX L BREEF—
KRN Yappe =0,ap € K, H ag A=AF. LEMNH K BE-—3C
BREFRZLE o, BNBTUURE o BB T A, #EEDLF AN
J&T m. X m A4, BATHAB R, X —V) s € Grep HH

(_IE(,OE(S) = 0,

RERERANT m WK, FRZ2DHF A ap AETFE. HET—
TR (v), X—U t e G, BAIA

Z aETT(tE) = (.

FRX ] t € k[G], RAMERUM L. AT K REBAK. & E £
50k BB, BT DA B o 1 2 (8], §4, n0.2), AIA

Yy

k|Gl — @ Endi(F)
EcS,

EiHl). IEWR E € S, €18 ag # 0, £ v € Endi(E) IR 1 ()40,
FE—HZ LS, Tt £ k[G) BI—1IJTE, 'B7 Endy(E) KK
f= u MTE Endx(E'),E' # E, AR E 0. TRHME a1 =0, T&—
MFIE.

IEBH B X —# X T & R H R EeEH.
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(by ATEAUER, —V) op 4 B Greg FREREHT ALK ) B 23 (H].
4 [ BEFE—TRRY, FEHETHN G L—1PREE f. &K
fI150E, fF s S v E’Ju‘t N € K v € Re(G). Ak
= S Nid(x:), BB d(x;) B xi 7 Greg LIRS BT d()
2 o MEHEAE, ATUARITERNEGR.
B)88 (Brauer) & E € Si,p® 1 p W— VIR dm FE Y]

= A&, W pt B EEERR G HIB?

Yol

3] B

18.1 (AXANIJHME, HF I MBE G A FRBE, WWRBIK k 894548 #£0.)
4 F #o F ¥ % KG-#. BESTEHE— s € G, 2R, X
det(1 4+ sgT) #= det(l +sp/T) A8 F. LA E 5 E' RBl#H. [1)3
8 k RAREABNEH LR ZE 42 LB P4 (a) 5
BERWIE] EAH — AR, iIER, e R F ZAFFEHELH se
HRAZRY, AL G EFALRMEAL E £ (Kolchin £3#).

18.2 4 H RE G —/NF8, F Z—Ak[H—-#, X4 E = nd§(F).
JEBR, E 09I op B o BT 5FETHH RAA L
XA

18.3 3k Ri(G) 8RR A7

18.4 L9, — W R TAHRBAEIH AL A ABUES Groy EERK
BN A-He— Ak (#1103 %, 312 8 iE9, B—4 A
A B8 Grog £ FBMTAFH—ABTF A Rk (C) #
G L FH

18.3 EHF TR

BAIEL—TEELES, Bl 2 — ¢, BXT K ® Rp(G) 3| Greg
FEREBEARKNEER FO—AFE. B, B Ke :
K®P(G) - K®Rk(G) ¥ Ko P(G) 5 G Lz* Greg ZHMNF
{8 B 2K R B AT B ) BRI RIAE SR (1, AT LA B BIX B A 3 [R] 1Y)
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HPRKIEIX—R). 5 K EKRER, cde ZALERBLLT B

E Greg 29|\ﬁ1$ If@;; Gr . L%E‘Tﬁﬁ

B G _EKEE
K@eN SK®d
G FRERE

ST K @, K @d, K @ e RARMKIK PRSI BRGT, PRI, & BRET.
EREBEEE 35 NHER 1, K@ c & [FHBRET.

¥fE C Ml D ETDLIN I HRRRE: WA F c Sk, & xr ¥R F BIFF
1R, W E € Sk, ¥ v T E WSS, 4 o X8 E R
BEEHIFFIERR. HB4

XF == Z DeryE, 1T Greg k.

0eESk

Pp = Z Derxr, &£ G L.
FeSy

Pp == z Cr rpp, £ Greg I
E' €S

A B LA T R IEAE R R
1, 1 _
(e, 0p) = 0pp, BB (P, 0p) = p Y Pu(sHem(s).
8€(reg

BATEER — T EH 35 KA —MRZ:
EE 35 RAEpHER, CERGEBNRAEFE p" R o
B G W— MBI, T & 1

P(s) = p”c,o(s), % s € Greg:
Q(S) = 0, % S é Greg

EX, B2 & & GH—MRFIET.
KT X RBF)HA LG R EFTRE, B 438 25

5] R

18.5 3% 5 € Greg. 4 p*® kT s £ G A& P SILFE—A Sylow
p—FE K.
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18.6

18.4 d B—EE

FZ d: Re(G) — Ri(G) B (BH 33). BINMREREX 4 H
H—MEE, b — TR

(a) & ¢ £ G E—AR&K HiE K AR E9 &
AR Py (G) S BAX KA Greg WA, @ IERE fst FH— s €
Greg, D(s) € p" WA [ THM 184 UREX X & (Pp, pp) =

6EEf.]

(b) A A (a) HEER.
Coker(c) = [ Z/p"Z, & det(c) = p™*,

RE s G &y p—EQ X&) — AR KA.

HGR—ANp-THH (5F 163 ). R F € Sk, 4 vr
iﬁ: XF Z‘E- Greg L #g FR ). HEBH, Greg —t'"“/l\lzl'ﬁ @ i__./i\_ﬂ#
K[G]— A 69 B AR AR AR, % ELAR % UL 7 A B A Ak 6 2.

(a) & F € Sk 145 ¢ = ¢F.

(b) 4o F (np)pesﬁ. ﬁ""‘ﬁﬂi”-:-ﬁ %ﬂ’fi'ﬁ"‘ @ = ZnFSQFa AR
i nyp PH—AE1 mEALKERAEO (A A F Swan £ ]

g . Rk(G) — RK(G),

8 doo = 1.

WNT seG, & BonsBp-n3. WR f £ Greg L—1KREK

B, BT THEN G E—1REE [

f'(s) = f(s).

EH 43
1) i f & G H—NMHEEIELR, 4 f & GH—PMREBFIEAR
(ii) Best f — f B X Ri(G) B Rx(G) AW — 1R, ZIANED

= dH—PEP.

G I

EiF f £ G W— MBI ESs (BB T Ry (G)), RFUEH, XF
At (

WEFE H R, f £ H LRRABT Re(H) (BF 11.1
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T, e 21). IFERKALEE G RWEBKEE, N1 G ATLL A
G=SxP, XBE SKMfr5p BEEMm PR p—&. FHE, BNEAT
DIMEE f B8 kG- E WEFFIES. WI\E 15.7 WEEITL,
E B RE—AH k[S) -, IR AR AF] —1 8 K[(S]-#&. PTEEE
FEER RN, XMERSF IR BRERE . XMIEET ().

FERE f 7E Greg LHIRFBIZET £, TRIEH (i) BH () FH.

—.

S E

187 4 m A G HAENHRNRIME Fm FEARom=7p"m &
B, X2 (p,m') =1 (FF 181 %), RN FH q &F
= 0( mod p") 1 ¢ = 1{ mod m').
(a) LR, R s € G, MA st p -5 s FT s

(b) 4 f & G 84— AR, ¢ £ Rk(G) B9—AAE,
CAE Greg LIRS FT f(HEAHE I3, IHE—~APAEZFLEN).
AT 43 699tk F, iR f/ = P, iXE VI £JHM 93 2
LA ETF. BB XTF f BT Rx(G) ¢ 5 —iEBA.
2 & Ri(G) £ 09 ZFARR)

18.8 XBZ K B K, LA X 43. (IR AT — T M L&y F %]

18.5 fll: WEREE S, BUERFFUERR

B Gy B {abcdy I—V)BEHRIEEE. EIEEE
R (BF 5.8)

v}
oF
Fid +
P“h

I (ab) (ab)(cd) (abc) (abed)
x1 {1 1 1 1 ]
y2!1 -1 1 1 —1
x3s| 2 0 2 —1 0
x4 | 3 1 —1 0 —1
s | 3 —1 —1 0 1

1)

FA1E BIESFIES p KB BT AEEHESR. BATT0T LMERE p BE
R G N, Bl p =28 p=3.
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(a) p=2 HWEH

B p—1IENZE: B 1 BIFER (abe) HIZE. HERH 42 KL
3, TEAFIERZ 2 IR TE, B ANMAT YRR (FY)2IEH). ME—
H—RRIREBMRIR, ERBRERR o, = 1. 55— HH, 6, 1=
RAV] IR AFTF mod 2 AEH —NFRA p2, B FIFAEAR @02 TEJC

# (abc) LEUE —1.

B 02 =201 = 2),

¥1 A P2:

*{%qﬂﬁ*ﬁ X1y

M EMRD. 1

I

BT LA

HECRT RN po RN RPN —RRFHIT 7K (5N
AT RANTAR. XHE, 64 KA ABSFIEFR £

1 (abc)
p1 |1 1
p2 | 2 -1

X5 TE Greg LHIBRMBIRAL 01 A o HIRREL, WA
Greg e ﬁﬂb]ﬁ

X1 = ¥1,
X2 = ¥1,
X3 — ¥2,
X4 = ¥1 + ¥2,
X5 = Y1 + P2.

1101 1
D = .
(00111)

5 o1 M oy XN R SRR 0, F &, D

REERRELS

D1 = x1+ X2+ X4 + X5,

P2 = x3 + X4 + X5-

MM HIR A2 8 RH). Cartan FE[FEZ

c=p.tp=(*" j
2 3
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CHITHIAFT 8. IS H 6, M & 7 Greg LRI HE:

Py = 4801 + 22, %E Greg J:-a
Py = 2(101 + 3(192: %E Greg -J:

(b) p=3 BIFH

FHUUA p—1ENZE: 1, (ab), (ab)(cd), (abed). HM, ZERFIE p = 3 B
B, EUNATTARR. H—HH
AR HIRTEEARE, BN
IR RN p BIE

, FFERR A X1, X2, xa T x5 BIZIME
FIk#E £ 1; X TERA, fTLlH

KEBRX—FHELEH (2F 164 77,

R 46). A ENIRESH AR B AME, FTCVEfIME 64 KEEHA
A R EAS. B EATEAE o1, v2, @3, 04, BB BILLFHIER:

/N j‘:’%ﬁ Greg J: X3 =

(ab) (ab)(cd) (abcd)

P1
P2
¥3

(p.-.i v

1

1 1
I -1
S |
i -1

|

—1 1

= @1 + o, AR B EFER D M Cartan 3 C

—_ o O O

, det(C') = 3.

o = O O O O ks
o o O O = O O

I 0
g 1
D =
0 O
0 O
2 1
|
C=D*D=
0 0O
0 0O
AT R RV RFIERR 61, -+, D4 A2

$1 = x1 + X3,
Pa = X2 + X3,
d53 = X4,

Py = Xs.
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(ER 6 M ¢, HBRHNRRR, SEHE 46.)

>
18.9 i'j"f" Sy4 BFE F —Swan £ 3. [M'ﬁ?"— Vi fﬁi%# X7 /& Greg
k&G PR

18.10 iEBA, Gy IR THATA (FHELEEY) ER ETEA.

18.11 #H G4 H—N4HEMTFH N #2/F 64/N 5 &3 BI#H. 48R,
RAFER 2 69BH, N FALRAERIE Gy 89 F— R TH AT L.
AR XANAF LT XN ETHE

18.6 f: ZHEE Ay BIARSFIELR

As & {a,b,c,d, e} BI—UMBEBRFBME, BEF 60 LR, o
% LA FEHE K
AT T 1;
(ab)(cd) B9 15 PHEFTE, BAIHEIZ 2;
(abc) B 20 MEHITTE, ENIRIMTE 3;
s = (abede) W) 12 PMHEPITE, ENIHIBIZ 5;
s2 B 12 MEETER, BT 5.
HEBH AN AFERR, BHPAFRIRSE H:

1 (ab)(cd) (abc) s &2

x1| 1 1 I 1 1

x2{ 3 —1 0 z =2

X3| 3 —1 0 2/ =z

xa| 4 0 1 -1 —1

X5| O 1 -1 0 O
L 1+2\/5? o 1—2\/5

o [ 1) Fe T
x1: LRI
xz M x3: BN ZRERR. IR Q(v5) ErlsEHl, H7E Q £33
BRI U TS 3 {£1) x As BR—AEH o020 i
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“Coxeter #¥", ARG H XN HWI RIEX RN (ZF Bourbaki, Groupes
et Algebres de Lie, Ch. VI, p.231, ex.11).

xa: —MURERR, 78 Q ErlsEih. M As 78 {a,b,c,d,e} LHIE
RN E ZHBARR, MBRRXNRR, ZFE 2.6

xs: —MNHREERRN, £ Q LAlsEHL. M A5 FEERIAAN 5 B i
FIES R FR B EEPAN RN, B IXINERR.

BATH T p=2,3,5 KIBTE, €H As BIAB]LIBFFIEFE.

(a) p=2 WIFH

B p—1ENZE, HfA NN ARSI, PR 2
SH: BASFIEARR vy WIRRS] (ZE W 46). A—TTH, £ G L
wA1H

X2+ X3 = X171 X5

EHUE T EW AP = A AT AR AU EA A TR (E1TR%
NWEARTE 2 — adic Ui, Qo L%,\WEQ R A \/- 5 ¢ Qa). Al e —
MNE Ry (G) WERN A2 # 8 AL R T — A ZRFBRBIR; EA 4

KD DNTT AR, XFE, TTéﬁ*ﬁ’ﬁF{Eﬁ ©1, 92, 03, pa HELTHI
R

1 (abc) s 7
w1 | 1 1 1 1
w2l 2 -1 2z2z—1 2 —1
w3 | 2 -1 2z2-1 z-1
wq | 4 1 —1 —1

F Gy L, BATE

X1 = ¥1;
X2 = ¥1 T @2,
X3 = @1 T @3,
X4 = ¥4,

X5 = @1 + Y2 + 3.
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HFiE DM C £
1 1 1 0 1
01 0 0 1
D = :

0 0 1 0 1
0 0 0 1 O

4 2 2 0

2 2 1 0

C = ,det(C') = 4.
2 1 2 0
0 0 0 1

(b) p=3 WIFH
ERFE R 3 W, BUANATTARS, E—%, =% (BN M
UF AT AR, BE, £ Gy L, BATHE

X5 = 1+ x4
i LA
1 0 0 0 1
0O 1 0 0 0O
D —
0O 0 1 0 O
0 0 0 1 1
2 0 0 1
0 1 0 0O
C = ,det(C) = 3.
0 0 1 0
1 0 0 2

(¢) p=5SWIFH

AR R 5 KA = MAATLARR, E—2. =M AEA
A ARTHAL (EEXNEANZAFBRAMLE ZBEIRK). o, 7B
Gree L, BATE

X4 = X1t X3-



182.  EBHNE B4 TR

Bt LA
1 0 0 1 0
D=10 111 0},
0 0 0 0 1
2 1 0
C=]1 3 0 |,det(C)=3
0 0 1
S

18.12 EHERHET (b) = (c).

18.13 IS8R, ARAER 2 6B, AUs B AR THRTAINPLEHN
BWOFy BT, il As 28 SLo(Fy) Lég—ABHAmk
5.

18.14 iEH, As 5 SLy(Fs)/{1} AH; A1 AEARH, & HiE
B5 T U HRTHEATFH A

18.15 FEBA, x5 SERI|/HY, & X2, X304 FRAFTIHRH.




EFT+NE
X Artin FTBIMN A

19.1 Artin ¥ Swan &R~

W EBRXT—1TEEBRENTE&E, F/E £ EB—1HR Galois
F5K, ‘EH) Galois B G, FENTRIEEN, B E M F A4 E K
R WRsAZ1BGH—TMEN - EFH—1ET, 2

ic(s) = vr(s(m) — ),

XE vp RANCHEIEFUWA ve(n) =1 B F BBRAE.
%

ag(s) = ~ig(s) H s # 1,
ac(l) =) ic(s).

s#1
B, ac £ G E—PHRBENX®H %K. BE, BITE:

EE B¥ac EGH (E—NMEBANELY) —MRTHE
AL A7

wa)iEd, R v B G WEERE MR, AK
f(x) = (ac, x}




184  SE+HE F Artin ‘TRBENE

R 1TEREK

MR ac WERKER (BF (25, Ch.VI), AILEH f(x) >0, I
BRAESGKEBEENHBMASE R G BBHAENRE (nH, R BB
RENE, HE2EPUR4EE G 2—THWA E F}W SHFAE WY B 09 U 3R B
FIETE). TRBAIA LA E R T 3R A

() WR v & G BFI—1—RFFEFF, ﬁfUu B, f(x) WL REE
RKEFRHEBENXT v B & FHBRE, MXNMESRE— 1B £
BB EAERBHEE (BYIR Artin XHEMR), REERMKEEMN
BOAE KB (R R — <JLR KE), sTBLRRXAH
BEEMG B, — B E S RS IR KRB ERE .

(ii) f(x) BREBEZI—eWSEN T3 % F/E B 3B —&8G
[WIPE M. Xt R a] LA E B5UEBE, 2% [25], Ch. V, §7. f1 S. Sen., Ann.
of Math., 90, 1969, p. 33—46.

BAES rg 2 G MIENRREOFFIESNR, X% ug=r¢ - 1. EX

SWea — g — U ﬁE/Zx

vl

swa(s) =1—ig(s), & s # 1,
swe(l) =) (ig(s) ~1).

s£1
BSWAE, R v B G B—MFEAR, IRARRER (swe, x) 2 0, FAE
DL ERIEHE, sTBLEN, ST x, (swe, x) &N EREE, ZIHE
W, swg & G B— PHFESR.
HEERR ac UM Galois B G B Artin FF1ERR, T swe M G B
Swan A4 A7, NIRRT B G B Artin B7-H Swan B8, X
AT B E A GER, RMBEATT AL TAFEFR g - ac W
g-swg —PNREBER#AE, XH ¢ = Card(G).

A Gi(i=0,1,-- ) RNGHIQY B s € G HNS ig(s) > i+1
8% s = 1. & Card(G;) = g;. A LLTFHEXAT:

o0
g-ag = Zg‘i ' Indgi(u(;i),

1=0

g - sSwGg — Zg’b ) Ind(G}‘,i (U’Gi)&

1=1

ug, = rg;, — L.
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T, swe =0 ZJHANH G, = {1}, 81 G M5 E KFRFAER
2 (WaliEi, swe =0 [ BN F/E A4 8%).

19.2 Artin #1 Swan XTGBT

RE ag M swg FIEIE 2 N, el A HMNKERRE Q L
AT EESEEL, B2 R FEARMRSLIAIP T (BF [26], §4 M §5).
o2 INE % NE=]

T 4 A1 R—NMTET EHHKIFLENEEK.

(i) Artin 7 Swan FFRE | — adic Fm Q; L7 L.

(i) FAE— M A Z[G]-H Swe, E#F QOSwe WHAERZ swe,
HFEHHYEEA, XN LG 2% 8.

HFEUE (i), dcBiaf Bk (), BA o £H swe B L
uc TIAREIA], M ue REAEEE LA LI

A TUEBH (i), ATV 16.3 WA 44, M p =1 K = Q,n =
g = Card(G), FF HEW K' £ Q, W— 12 KA Ry . ZRABA
R (a) BOL, 5/ 19.1 5.

HTRUESRA (b) oL, BATAA L e B 825k

g-swg = Zg@ -Indgt_ (ug, ).

WRIESEER, X GG > 1) NErEE | &, HibH#ER, 88— A'[G)-
BE RS (BF 155 ), KB A £ K WEBEIK. Frll ug,
— AR A(G- B A (RTBERNE, EETH A8 2,6
FRAE) TN RS A'[G)- *ﬁﬂﬂﬂﬁ%ﬁﬁﬂﬁ BUX A (R — A E
HEL g; R) MEA, BB — NS A[G-E, EREFIEARN g-swe.
TR 44 IR R A2, e BT

7 18

(1) BH 44 B (i) 7 [26) B RS E L p 7 RUEBR 1, 2R
MEMELAH —NEERNER: ¥ QG R4 B & (BF 12.27).

(2) &AAHT Swan EH (EHE 38), H (1) AJ KA/ (ii).

(3) BBIFiHEHE, Artin F1 Swan RIRTE Q, L AFRESEH, XH p
B E MR SHEFE. 48T, J.M.Fontaine iF B T X B3R RTE e B Witt

.l‘”U
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PR ERTSEHL, X B oo 2 F MFRMPAERE R LT
HEE R (BF [27).

l_..t

19.3 — 1P AZ=E

Sl ENMAET EHRKLBENRY. & k=2/1Z, T M &
—A k(G BATHUTRARE X M B—NAER o(M):

b(M) = (Swg, M) = dim Hom®(Swg, M)
= dim H(}mzl G] (S’UJG, A/I),

XE Swe = Swg/l - Swg RAREH 44 B X Z,[G]- B Swg Xt
mod | B2V, R8I (Swe, M) BEX, HA Swe BERH#E, 2F
14.5 7.

AN b(M) B LUK

D) WRO0—-M - M- M - 02— ELG-ERYESES, A

b(M) = b(M') + b(M").

(i) TR o B M HIREEFAERR, BRA

b(ﬂf) <8’LUG (pj\,,[ st dl (,OM )

S 181 1, 230 (viii).

(i) b(M) = Z 2% dimy, (M /MCH).
=1
XE MG FR M PYHE Do EEE G BT e e RIS RT B
¥ 4% [A].
(AN g-swg = 3 gilndg, (ug,), FEER, IR ¢ > 1 U

121
(Indg, (ug, ), on) FT dimg(M/M), FRHZXA2)

(iv) B(M) =0 BEHMNH G, FRHMEAE M L B GE M EH
YERE IR, GXATBAE (i) #E.)

XPE, AR (M) METHE MK ol BE. XTNEE
EF % R R S4B Bz LRA, (- R REE T, 1

LHF % (38 28], [29], [30]).

e




M 3%

Artin I,

—ANI A M ArtinZR, MR FIISFSMEHEZ —HHLE (BF
Bourbaki, Alg, Ch. VIII, §2):

(a) A W — BB PFEEE RN,

(b) £ A- B A BEEBRKE

(c) B—HMBEMKAL A- ﬁﬁﬂﬁﬁﬁﬁ&ﬁ

MR A B Artin 3F, BBAERAR « BBFH, MH S=4/ £
FEW), S A LA A BRIREIAR [1S:, ®— S; #REWMWTF— Mk D,
ERIFEREARE M, (D;), FFHEBAM K (YIRIRM) 24 E;, E&
D; t—A n;, BT, —FE A- BEES « rEll, e LUE
A S— B ﬁn%ﬁ’\*ﬁ%ﬁéﬁﬁ MAEE5HE— E; [H.

B —AEL k HEEHRERZER Artin 25 Fpnl, —PDERE
G WEERE k[C) B—1 Artin 34,

Grothendieck Ef
A AR—DH, T —IE A BEIGE. § B Grothendieck &, i
fE K(F), S8R B LT BERITH KRBT E XK Abel £¥:
£ R TG NTRE— Ecf B THERTT [E] 5EXMN.
kR XMNTH—IESS

0—-F -F—FE' —-0,E E E" g,
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R

HXAR [E] =

E]

+[E] HEREERL

MR H 22— Abel B, A& f: K@) — H 5 «<mtEry Mgt

p:F — H 1—1XMN; BRES o £ <IN BWRE, 1 ERBIFME

BIEEH, #H o(E) = o(E") + o(E").
B EEFENE TR 3 2 VIFMRER A- BBk, BER
BR AR B A- BRIV TaBR 1R L.

BHR

S AR—NIK M PRE—ITAE A P WUH— N4 A4, W
R T HIEM IR L (BF Bourbaki, AlgCh. 11, §2):

(a) FFEE—E
(b) X ¥

m A & 1 PREAREK—ITHERHETF.

— A A- BRIERS fF.E-FE 8 —F&S ¢ P —

E,FE—TR&g: P> E, f¥8 ¢g :fog.
(c) BRF E — Homu (P, E) ZIES

A W—NEE

AR
=B {E

I a B A (TEN— /\ZEA ®) W—1THERTF, 3
BXMHFE cc A [FB 2 =c H a = Ade; IFE—PMEHERE 5

A K B—PE, K* B K —U)3EZT Ui TR HERE. K —
MEH R (BF [20) BHEREUTHIK—MNERSv: K - Z:
Xf—Y] z,y € K*,

X v(0)

F I, AR v
PAE HL 2

K 9y

= +0Q,
B v(z) >0 TR « FTRKIES A &2 K f—Hh
B (BRE M K BEER). ETHAHE—RRK

i)

o(z +y) > Inf(v(z), 0(y)).
W) v ATLAFFIRS] K .

K I::lfp

SR FA v(z) > 1 FI—VITCE = TR S m. 3%

k=A/m A A (BX v) BB &3
K XTFH m BRI XHHRI KRR &8 LEBRS TR

A F|] A/m™ HIE

521 R PR ) B 0 BRG] g B A5
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p-solvable (group), p— P 8 (~ &f): 16.3

presentation, FeIk: 9.4

product (direct- - - of two groups), B TEERIEHIN: 3.2
product (scalar), R EFR: 1.3

product (scalar- - - of two functions), P ™A B FIFREF: 2.3
product (semidirect- - - of two groups), BB FEHIR: 8.2
product (tensor: - - of two representations), MR SH)IKEF: 1.5, 3.2
projection, $T5%: 1.3

projective (module), B M=%

p-singular (element),p- B A ICE: 16.2
p-unipotent(element),p- Z®JIGE: 10.1

quasisplit algebra. T4 X4 12.2
quaternion (group), V4 T 8.5, & 8.11

rational (representation over K), K FHEEEIR 12.1
reduction (modulo m), Xt m 244 14.4, 15.2
representation, F&7~: 1.1, 6.1

representation (permutation), H#REK7N: 1.2
representation (regular). IEN|FR7R: 1.2

representation space, &85 [H]: 1.1
representation (unit), AR S: 1.2
restriction (of a representation), =~ B PR 4 7.2, 9.1, 17.1

Schur (index),Schur ¥ax: 12.2

Schur’s lemma,Schur 5|3 2.2

simple (representation), H.R7~: 1.4

solvable (group), AI#ERF: 8.3

spectrnm {of a commutative ring), 1 (AEIFH] ~): 11.4
split (injection), 4T ANEF: 11.1

subrepresentation, Y Fz<: 1.3

sufficiently large (field), 28 KH (~ ): 14, 125 KT
supersolvable (group), M A] ##EE: 8.3

Swan (representation of), Swan &7~: 19.1




KNZAERS - 203

Sylow (theorem of), Sylow EH: 8.4
Sylow subgroup, Sylow T #¥: 8.4

symmetric square and alternating square (of a representation), — /"3

INBISTRR T IR B T2 1.5

trace (of an endomorphism), & (—4 HRZARK ~): 2.1

valuation (discrete- - - of a field), BB{H (A ERL ~): %
virtual character, /RIFAEFR: 9.1




| Gen

[
1 N &«
I = O M

r al |l nf or mati on]
an-Plerre Serre
3

1845746

2007. 6



— N M < IO O

1 o  «—

Schur

— N M- IO O I~

AN AN ANANANNN

Abel

1

(Q\

™

™

™

—

4

(Q\

4

™

4

< <

Cn
00
D n
D n h
Mackey

L
8 8 O O
ala

Mackey

O O
A NN OO~ A NM < W — N M <

OO LW LWLWwLWwLWwLWwLWw O© O O O O T T D



Abel
oW

ANt <A

CO 0O 0O 0O 0O

n
R G

Ar t |

)
| -

n

2
3
A

9
9
9.
9

Brauer

18"

18
Br auer

Frobeni us
Brauer

2
3

11.

11.

4 A R G

11.

R K
Schur

1 2.

RK G

Ar t i

oM <t

. 2

AN N N
— i

n

5
6

12.
12.
12.

Brauer

2 8

Brauer

P k

R k

P A

R K

R K
D

K

R K

14.
1 4.
14.

OO0
v N XY
Y X x
T 1T 1
OO0
v Y ¢
O X A
O
O T O
<
al QO 4 N M
< IO O O LW LWLw
. — 1 <
< -
— 1 <

< IO O M~

15.
15.
15.
15.



P RPR R R el

~N NN N NN

P RPR R R
00 0O 00 00 00 O

o O OO O

OO0~ wWDNPE > W DN

OO0~ WN P

cde
e
A G
A G -
Br auer
3 3
35
37
3 8
d
4
5
Ar tin

Arti n Swan
Arti n Swan



	目录�
	第一部分  表示和特征标�
	第一章　线性表示通论�
	  1.1　定义�
	  1.2　基本例子�
	  1.3　子表示�
	  1.4　不可约表示�
	  1.5　两个表示的张量积�
	  1.6　对称方和交错方�
	第二章　特征标理论�
	  2.1　表示的特征标�
	  2.2　Schur引理．基本应用�
	  2.3　特征标的正交关系�
	  2.4　正则表示的分解�
	  2.5　不可约表示的个数�
	  2.6　一个表示的典型分解�
	  2.7　表示的显分解�
	第三章　子群．群的积．诱导表示�
	  3.1　Abel子群�
	  3.2　两个群的积�
	  3.3　诱导表示�
	第四章　紧群�
	  4.1　紧群�
	  4.2　紧群上的不变测度�
	  4.3　紧群的线性表示�
	第五章　例子�
	  5.1　循环群Cn�
	  5.2　群C∞�
	  5.3  二面体群Dn�
	  5.4　群Dnh�
	  5.5　群D∞�
	  5.6　群D∞h�
	  5.7　交错群？4�
	  5.8　对称群？4�
	  5.9  立方体群�
	参考文献（第一部分）�
	第二部分  在特征零情形的表示�
	第六章　群代数�
	  6.1　表示和模�
	  6.2　C［G］的分解�
	  6.3　C［G］的中心�
	  6.4　整元的基本性质�
	  6.5　特征标的整性质．应用�
	第七章　诱导表示．Mackey判定�
	  7.1　导引�
	  7.2　诱导表示的特征标．互反公式�
	  7.3　在子群上的限制�
	  7.4　Mackey的不可约性判定�
	第八章　诱导表示的例子�
	  8.1　正规子群．对于不可约表示的级的应用�
	  8.2　与一个Abel群的半直积�
	  8.3　几类有限群回顾�
	  8.4　Sylow定理�
	  8.5　超可解群的线性表示�
	第九章　Artin定理�
	  9.1　环R（G）�
	  9.2　Artin定理的表述�
	  9.3　第一个证明�
	  9.4　（ⅰ）？（ⅱ）的第二个证明�
	第十章　Brauer的一个定理�
	  10.1　p-正则元素．p-初等子群�
	  10.2　由p-初等子群所产生的诱导特征标�
	  10.3　特征标的构造�
	  10.4　定理18和18′的证明�
	  10.5　Brauer定理�
	第十一章　Brauer定理的应用�
	  11.1　特征标的刻画�
	  11.2　Frobenius的一个定理�
	  11.3　Brauer定理的逆�
	  11.4　A？R（G）的谱�
	第十二章　有理性问题�
	  12.1　环RK（G）和？K（G）�
	  12.2　Schur指标�
	  12.3　在割圆域上的可实现性�
	  12.4　群RK（G）的秩�
	  12.5　Artin定理的一般化�
	  12.6　Brauer定理的一般化�
	  12.7　定理28的证明�
	第十三章　有理性问题：例子�
	  13.1　有理数域的情形�
	  13.2　实数域的情形�
	参考文献（第二部分）�
	第三部分  Brauer理论导引�
	第十四章  群RK（G），Rk（G）和Pk（G）�
	  14.1　环RK（G）和Rk（G）�
	  14.2　群Pk（G）和PA（G）�
	  14.3　Pk（G）的结构�
	  14.4　PA（G）的结构�
	  14.5　对偶性�
	  14.6　标量扩张�
	第十五章　cde三角形�
	    15.1　c:Pk（G）→Rk（G）的定义�
	    15.2　d:RK（G）→Rk（G）的定义�
	    15.3　e:Pk（G）→RK（G）的定义�
	    15.4　cde三角形的基本性质�
	    15.5　例：p′-群�
	    15.6　例：p-群�
	    15.7　例：p′-群与p-群的积�
	第十六章　若干定理�
	  16.1　cde三角形的性质�
	  16.2  对e的像的刻画�
	  16.3　通过特征标对投射A［G］-模的刻画�
	  16.4　投射A［G］-模的例：亏指数为零的不可约表示�
	第十七章　证明�
	  17.1　群的变更�
	  17.2　模表示情形的Brauer定理�
	  17.3　定理33的证明�
	  17.4　定理35的证明�
	  17.5　定理37的证明�
	  17.6　定理38的证明�
	第十八章　模特征标�
	  18.1　表示的模特征标�
	  18.2　模特征标的无关性�
	  18.3　重新表述�
	  18.4　d的一个截影�
	  18.5　例：对称群？4的模特征标�
	  18.6　例：交错群？5的模特征标�
	第十九章　对Artin表示的应用�
	  19.1　Artin和Swan表示�
	  19.2　Artin和Swan表示的有理性�
	  19.3　一个不变量�
	附录�
	参考文献（第三部分）�
	记号索引�
	汉英名词索引�
	英汉名词索引�



