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AIRHFEOMIUNC B WT, HEF N OB R (BB 32 otz i~ % L TRE
PRI R TH 5. T, HIEXOIERHIC X 2HED Z & TH 553, 2UIEZHEL
EBOD 1 mOFIMEER DB TE > FEES L BRICHIGLTWA. -HoRBIL, b
LR (Z DG TIIERLBIE C) LO— AN DERI  LTHE LN LD, AHHE
B O OREEAEDOGEIITEEORED, BFWRHOEMNTEZ 5N 5.
FHFPEINIEING ORI, RO LS %BEFEEH 2 VW FHETH 5.

A 1.1. G 2EREE, 1€ G 2 G OHAL, Ky, K, Z2TOHEHE, x1,-, Xs
PETOBERNEE: T2, 20L&,

|K1| o |Ks|
x1(1) -+ xs(1)

ARETIE, ZOFHICEL, Z200FBEEZHEN LIV, —DOHIETEE wg 182
W, ZOHIEEE G IS 28T L(G) 122WT, #%f%1% Frobenius AEDNii7z LT
WBHEE DO ZOERBOHOMHICOWTDOERTH 5. AFEELEKIZ, 7L A
Z7 0 M= LA THZBEREWEET, MEOEXIALFEHTRAL I1ICHET 21HHR
BB TERLZ LIIFRICEH T 5. CoGEMED THILHFL LTk,

€.

2 ECF

AE2EEZELT, G I3ERE, G oBfMITid 1 e RL, BIELRBHEEL 16 &
7. s 3 G OEZHEOEE (= BENIEEOER), K1, - ,Ks 13 G DT XRTOHRE
B,ox1, . xs SETCOERNIEIE: 375, HIZ, & ITHL, RE¥ g e K; Z—D
RO, EET S, COLE, O =Calg) % gD GBI 2RIl T2, 54

C\G — K, Cigr gl =9 'gig
FEEHT, |G| = |G| K| DD, ZoFERIX, 175
K =diag(|K1|,---,|Ks|), C =diag(|Ci],---,[Cs])
FHWT, KC = |G|E; £ bRIN2. ZTIT E, 1X s ROBAATHITH 3.
751
X = (X’L(g]))lgz’]gs

RIS RITEIARETSE (C) 19K03403 DB EZ T2 DTH 5.
2RSSR B AEHTSE (C) 19K03405 ORI EZ 13728 DTH 5.
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% G OFER PR, FEERICOVWTIE, ROBFRADILLHALNT WS (BIEDH
2 ERBR):

XX =C. (2.1)
GDC LOBREE CGTRT:
CG = ®4ecCy.
ZoHLE Z(CG) e RT. 0D
Z(CG) = {u € CGlug = gu for g € G}

Thb. ZOr &, FHEHEDITTOM

¥ Z(CG) DIET, B, = (Z1,--- , Zs) 13 Z(CGQ) ORERRT. 22Tl (21, , Z)
ERZ P OIEFBHER L ZIHEFNZRT. £72% i IT2WVWT,

(1) _
e = %Zm(gal)ga
a=1

TEED CGOILEEZD L, B, = (e1, -+ ,e5) DFEX Z(CG) OERE LTI &M
HotlTwa., ZOTTIFBIER v 5T % CG DNEETTH 5.

3 EHFHEII
FEOFEHTREI &1, £EEOMBOHE
k(G) := |Ky| - | Ky
EBERIREL X, (1) 2O
IZOWT,

WG) = k(G)/d(G) € Z

BRDILDE WS FETHS. ZOE k(G), dQ) IXA1TH] K, D DITHIXTH %
DT, FHAFTEIIITH KD ORI EHTH 2 L FRLTVWE e Dbh 5.

AE 3.1, FHEHTE I I, 2015 FEICAEE TITHA 2 Taidon Conference TJFHLA
WEDRBBINTVS, £7z [Ha) IZ, FHPEI KNP T ROVWTZDERPELDH
nTn3.

DUF, BIREE G O5&MH (H) £ LT,
M H):h(G)€eZ TH 3.
EEZD. RDFETOWT, &M (H) D7z SN T0 5 Z e PRI TV 3.
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1) G M7 —~ULBE (2 AULEA).
9) G MTEIARE (EHEE).

3) G ARFBES 72125 (B REIRIC X 5, [Hi)).

1) G 7% [ATLAS] 125 2 BB, 0 2 OREATR B (THEERICE3).

LU, BlziX, TG OEHESEH N LRIRHE G/N &8 (H) 2R3 4561F, G
&M (H) 27231 LW FRIGKRBIRTH 5 £ 512, FINEECEHOBEND G
DREEZFARD L VWS HEZESDE ZAMN L TWRWOT, BfEIICRET 2 W
S FEDHBETIIHVWS Z e B TERL.

(
(
(
(

4 REE wg

¥3 A ZRBBHEEORTRET S, EED {1,---,s} DB 0 € Sym, I
L, FBER X 55 (1,o(1)-Wa, -, (s,0(s)-HA 2D H LHITEbEMH
X1(9o(1) - Xs(Go(s)) EBA, TNOTERSNDE A DA TT L

Ac = (X1(9o(1)) *  Xs(9o(s))|o € Symy) 4
BEZB.Z L, vilg) = xi(g) THBIehb, Ag BEZEHETLRLET
HHIrhbhrd.

FITHROEREID det X € Ag TH 3. Lo T detX € Ag TH 3, (2.1)
&b, ¢(G) :=det(C) = det’!X det X € Ag TH2ZZ bbb, FZ AcNZ #0
EXZ DO THRWATFTTINLNTHS. [>T, B wag T AgNZ ZERT 3 b DWF
£33,

EE 4.1. G 2HREE T3, we=1%01F, G IEEMH (H) 2hzT.
FEEH. 3, [JL, Cor.22.10] IZH 3 £ 512, G DIEEOBNTER v, KK g € G2

xfL,
K| xi(g;)
(g;) = ————c A
sz(gJ) X1<1)
TH5.
P> T, EED o € Sym, ITXfL,

Wx1 (go(l)) T Wy (ga(s)) = h(G)Xl(gﬂ(l)) e 'Xs(gq(s)) € A.
EoT h(Quwe €ANQ = 7. B2 we = 1 B oIE, h(G) €7 TH 3. 0

IBEREZHD 2L, SELIEEROB D ZERNIE T, wg=1ThH2Ihbh
BIGEND D, HHETIE, G = Ly(11) IZ2WT wg = 1 ZHER L 24, 2 CIl3fE
RGEL LT, 5 RRMREE Alts 25 2 ThAb. 5 RRREEOFEERIT

1 1 1 1 1
1 o -1 -1
-1 1 0 0
0 -1 o af
3 0 -1 o «

(a=(14+V5)/2, o =(1—-+5)/2) TH3. aa* = -1 ZDT,o* = —a"l. £oT
X OB DI ()2 ZDIT2L,1 ERE2DT,wg=1ThHsIribhrd.
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5 p—ﬁ G @wG
HH—oDf LT, IERTHE 2-FETH 2 —HIKEE Dihg OIEERET R TA5:

1 1 1 1 1
1 1 1 -1 -1
X=|1 1 -1 1 -1
11 -1 -1 1
2 -2 0 0 O

ZOHE, BHITORAPETEBIRDT, ¥DXIIC0o € Sym; #FATH, X O
(i,0(0)) 57 (1<i<5) ODEIT AWCBIFZ 2DEHTHZ. - T, 2wg THS
(BRI wg =2 Dbhrb).

FEBRITHEEDIEATHE p- BTN L, RO D LD,

EIE 5.1. G DIEAJIE p-HETHIUL, we 1T p TEIHTINS.

CDEHDFEHAD 7DD UMEZ M T 2. R p L, A, Z ADp 2&
OWRATTILET 5.

#8& 5.2. [JL, Thm. 22.23] p 2R LT 2. g€ GITMNL, g D p-parte y &F
5. ZOR, EEDRE x L, x(g9) = x(y) (mod Ay). KT, g DHED p DR
FTHIUI, x(g) = (1) (mod A,) TH%.

COREZ WS L ROMENE NS,
WE53. p 2FEBEL, G BRI .
{ilxi(1) ¢ pZ}| < [ilg; OLIEUZ p DFRTR }|
DD D ERET 2 L, Ag C Ay DR D D, I, plug TH 3.

AEEH. 0 € Sym, £33, REXD, X1(9o(1))s s Xs(9o(s)) DHIZ, 9o(j) DALELH
pDRFETHST, plx;(1) THE LI j HFETS. M 52 kD, Xi(9o(s)) =
Xj(l) =0 (mOd .Ap> Lo T, Xl(go(l)) : "Xs(ga(5)> S Ap. E-T Ag C Ap. Zhux
WG € A NL=pL THBZ L ERLTVA. =

SEH 5.1 OFEM. G Z2IEAHR p Rt T8, ZOLE,
[{ilg; DRIEE p DRFE Y = s

TH5. —HT, GIFIERHEZDT, plx;(1) ZHilzT i PR b —DOHFET 5.
T, {ilxi(1) ¢ pZ} = {ilxi(1) =1} < s TH3. Ko THE53 XD, plwg T
H5. O

CDEIC pBETRwe =1 2B ELRVDT, 2O TIREHTEI AT
T2 D OHEITER0.



6 EBHCBET 3BT
R CG oHuD Z(CQ) ICHE (-,-) &
<x,y) = TI‘Z((CG)‘TZ/, T,y € Z(CG)

WKWE-oTEHETS. FH 2T L Z(CQ) DRIE B, = (21, ,Zs) BFE LTz,
HHEH Abel #f L(G) = (Z1,-++ , Zs)g ®FEZ 5. TOLZNE (-, ) 2R3 25 Z & T,
L(G) 3BT rEZOND. 22T LIG) BEIETTH S Z t%: MEBL XS, £73 Z
FEMAROT, £ED i, 5,k L,

ZiZj =Y a7
k=1
il S IRA B of (*%Liﬁ) DEFET 5. 243 Z(CG) OEK B, ET 5

Z; @E%@ﬁﬁ”i‘%jﬁb)( N<jh<s KHEBDZEZEBEKRLTWVS. 2D DD
TI‘Z((Cg)Z —Zm 10 szjﬁ% phbi

S
(Zi,Zj) = ) ajai, € Lo
km=1

THZIERLTVWSE. ZOZehb L(G) IZBETTHZ e bh?

R, 18T L(G) O B, KT 277 475 T(G) #EZTHAS. ZD7=HIT
Z(CG) DHEE B. = (e1,- - ,es) ZBWHT. I Z, 13 G OILLAH#TH 5 DT,
Schur DD &, BEKIANEE FITERMSE UTIER ST 2. IR, $51E x; 2 & DB
BT, ZOERI wy,(9:) THB. —HT, EEAIEE CG IZBWT, ¢; € CG IF
CG @ x; ZHOBHHS MBOERIET 5 DT, Ziej = wy;(gi)e; LY ILD. T
MF Z(CQ) 1282 Z; DEROEE B, ICBF 2175 R RN AT

diag(wy, (9i), Wy, (9i))

ThBHILZREKRLTWS. EoT,

(Zi,Zj) = Trgice) ZiZs = D wy (91)wy, (95)-
k=1

ZIZTC, K=K ' ICkoT, i BEDBL, wy(g5) = wy(gj) BPRILT 3. £oT

17 ] § :ka gl ka

_ |1 e Xk (90X (95)

= IKilxk(g:)xe (1) Xk (97) K]




K| = |K5| %2DT, 22U ATH K'XD?XK O (i,j)-RATH%. {£-TC, 77 L
T T(G) = ((Zi, Zj)h<ijes & 1THI R = (6;5) ZEAD L,

I'(G)= K'XD?XKR
TEZbNBZenbhrd. UEED,
detI(G) = |K*|D|"4 X'X||R| = £h(G)?¢(G)
TH3. L(G) FBHTRODT, det [(G) I3EHTH 3. Lo TROFEEE3.

EI 6.1. G 2 ERHL T2, G &N (H) 273720 OB+ DM det I'(G)
» o(G) TEIDYINB Z L TH 5.

AR 6.2, FH6.113, FHTEIIZ AREOME) OATHRIETES 2t 2EikR
LT3, EE 7, 25 3REENTHD, 205 DMEEROFE D (REIC) £
FamEHWEY., ZLTZOMEEREH VS 22T I(G) ME5N2DT, ZD1T
IR OFHE D (IS REGRLEHE TICARETH 2 2 e 3bh 5. FHEFHEIIE
I BERIEEE O R EGR PR R T T TH 223, ZOMGEEO—D2DFHEL LT,
RIGAZEH LR WAEDLHZ e 2 RB LTV 5.

FEPE 6.1 Z VT, A8 2n @ ZTHERE Dihg, O (H) ZMRLTA LS. #
MRGED T T 2720, BRBEHEL n = 2m — 1 DHFETHEIZ m PEBOHEE
(n =1 (mod 4) DHE) & X 5. Dihy, DERMITE LT, il n DT o, i 2 O
gt 7 CRIRRE 707 =07 T3, HBEI K; = {ol,07), (i=1,---,m — 1),
Ky ={1}, Kppy1 = {o'7]i =0,--- ;n—1} eBL. MIST28M 21, , Zn I
XU, Zpn & Z(CDihg,) OHAITTT, 1<i<j<m— 11X,

Zivi+ 25 1+73<m
ZiZj = o
Zj—i+ Zom—1-i—j 1+j=m

et Fm1<i<m—11THL,

72 27m + Zoj 21 <m
! 27m + Zom—1-92; 2i>m .

WIZ, Zpi1Zi =2Zmi1 1<i<m—1) THDH,

n—1 2 n—1 m
ZTQ;Hl:(ZUi) :nZUi:nZZi
i=0 i=0 i=1
THb. Iho kD,

Trz(cping,)(Zi) =3, 1<i<m-—1,
Trz(cDihg,) (Zm) =m+1,  Trzeping,)(Zm+1) = 0.



MELD,

2m +5 6 6 3 0
6 2m +5 6 3 0
FDibon) =1 6 2m3+ 5 3 8
3 3 3 m+1 0
0 0 e 0 0  2(2m—1)?

Z DFTFIOAFHIRIFF AT E T, det I'(Dihoy,) = 4(2m — 1)™+2 2722 Z e hbh 5.
F72¢(G) = |Cy] - |Crugr| =n™ 120 -2 =4(2m — 1)™ ¥/ 3 DT,

h(Dihg,)? = (2m —1)? = n?

2% D, h(Dihg,) = n 215%.
EE 6.3. ZHTHE (Dihy,) = (o) DI n DT, h(Dihg,) & |(Dihg,)| TEID

YT, ZD/EIE 1 TH .
7 Frobenius BfIcDWT
[Is] T, G DIERER7EE N T,
ZE(F):EED 1#£2 € NITHL, Cglx) C N

DRDILDEIRSDVFET 2N EEZ TS, TN (F) T3 ERER D
BN DFET S X, G & Frobenius B2 FEEN, N 1$%® Frobenius 5 TH %
([Ko]). T ZTER%ZEIHT 5.

EIR 7.1. G WM (F) 2l TEMREBAEE N 2HOL 35, N MU G/N 23504
(H) #7357k 61, G bifi7d.

7:G—G/N ZEBRBFFE LT3, G OREE K, = {1},Ky, - K, %
Ky, ,K,CN, K, 1, - ,Ki¢ N
DEDICHWAREZ,
k(G)o = [Krta| - |Ksl, k(G = |Ki| -+ [ Ky

B DL EEG) = k(G)ok(G), TH 3.

F9 k(Q) XDWVWTEZRS. r+1<i<sITWL, g ¢ N TH3. 50 (F) &
D, N — glN,n — gl ZEHEH DT, gl = (n_lgmgi_l)gi = (n_lngi_l)gi € Ng; IZ
FEET2L,gY =Ng; 45, 2, |K;| = |N||n(K;)| BEDILDOZ e ERL T
3. {n()}, m(Kpq1), - ,7(Ks) 25 G/N ORBEHEOEEEEZ 5DT,

k(G)o = [N["""k(G/N)
RN 5.



—H,i=2,,r &J('JLL L =gV 8. G/N 07E2REKHR {w, - ,w.} &
—’).i“ﬂ‘éﬁ % %E K; &

Ki:ugzlL;ﬁ”f
roElxng. Bic, {1}, L7 (i =2,

LHBILBRRDND. Lm:of k( )
i)

1, ,a) 23 N OETOHRBHEDOES
= ILzI |Ly|)* TH D, |K;| = a|L;
k(G)1 =a '|La| - |Ly| = " Tk(N)Y2,

WELND. FroHd L,

k(G) = a" Y N|*"k(N)Y*k(G/N).

PELNS.
RICEERIFERE X1, ,xs ZRD KD ITUANREZ 5

x1=1a,x2,xe  xi(V) = {xa(1)},
Xtt1r 5 Xs - Xi(IV) # {Xz(l)}

ZDIB x1,-,xt V& G/N OBIEELZFE T 2 DT,

Y BIHE, d(G)y = d(G/N) TH 3.
F72 Xea1s 0, Xs WOWT, [Is, Thm 6.34] IZRDOEEIFRANINT NS,

EIE 7.2. G, N 3% (F) 2735 5.

(1) EED N OBHITERE ¢ 1T L, ¢ # 1y THIR, {g€ Gl¢p? =¢} = N TH
D, ¢ DG ANOFBE LT 0% 13 G OBIIERITH 5.

(2) EED G OEFEE v ISR L, x(N) # {x(1)} THHNZ, x 13H 3 N O
el ¢ ZFHWT y =¢C b ERXN 3.

DL, BEHIEE v 1 <i<s—1t) ITHL, B2 N OBIEE ¢ 21F
FEL Xt = ¢F DDILD. ZLT, (1) &b ¢)7 # ¢ THED, ThoH0fs BT
FET g BT 3.

DlEde N OBEEE Iy & ¢ (i=1,---,s—t,j=1,---,a) THONZ
DT

=[I1]¢" @ =]
i=1j=1 i=1

£oT,
d(G)1 = xe41(1) -+ - xs(1)
EBHE x1(1) = ¢ (1) = |G/N|pi(1) = adi(1) THZZ L kD,

- a* tH¢Z _a ))1/a



BRSNS, HE-T, d(G) = a* td(N)Y*d(G/N). B#%IZ, G/N OHZED LA
s—r+17T, G/N OEEEDOEBD t 2DOT, t=5s—r+1THZ2IHbhrd.
Lo T,

d(G) = a""'d(N)/*d(G/N)

MEHNS.
BEED,
o ar71|N|87rk(N)1/ak(G/N> _ s—r 1/a
CIRBIEDBDDS.

FIE 7.3. G 2BREE, N 2 G OEHE e L, &£ (F) PFILLTWS LT
3. ZOrE, h(G) = |[NFTh(N)Yh(G/N) M DILD. TIT, s & G DK
HOMEE, r 13 N I&8FEND G ORBREOMEE, o 13 G/N O THZ. KT,
(MG)*€Z THBZE LD, h(G) e ANQ=Z 7%DT) EM 7.1 BKILT 5.

FHn 1T L, Dihy, & N = (o) % Frobenius # & 3 % Frobenius ##TH 5% (0,7
ZHIEID S DTH 2). ZD Frobenius fiFf L LT (7)(= Dihy,/N) DENZH, N b
Dihg, /N dHH#TH 5. £>Ts—r=17THDH, h(N) = h(Dihy,/N) = 1 2D T,
h(Dihg,) = n RSN S, THUIRIHIOFSFIC BT 3 (RIENIEIC n 234 BIEL L
T1LAFTH2HARBDOLGEDHRTH o 7).

8 Fro

JRHEFTAE 1T ZRGES 2121, HABHDNMEE & OBHIEUE 522 IE T U L W3,
p BHDBE h(G), k(G), d(G) WTFhd p DEFETH 270, k(G) > d(G) Zrtid+
STH5. FE61ICELTS, detT(G) 13 p BEFETH 279, [det I(G)] > ¢(G)
ERBRFFTDTHE. LrL, TOFREXRDFFHD SO & Z AEHRO Rl LA - T
WRW,

F 7z, det I'(G) OFFRFEROAZHWTRINED, B 6 {Hilch 2 k512, BE
72T EIIIR L TES L IEE AR, D, EHINTIE D 223, HoMitm, R
OMA»L7 7Ta—F32 2y, FHTE I OBIEIEZENTH 2 LE LTV 5.
RIS, BHE 7.1 OREICBVT, det ['(G) OFFENTELR WAL HERALD, IFHEICE
HTHD, RRKED DT, KBETHRZETEL DD B TERN- 2.

JFRHEFAE I 2onT, FRHEEE, FERRICX2BELIFTO-ATVS.

F18 8.1. G zEMHEL L, ¢ 2ZOXIBTFHETS. 2O X h(G)/|G| 3EET
»H5.

DED, h(G) BHEIZ, G OKETHE |G| DM TEDYINZ WS FRTH 2.
ZDFRHDOBRIZONT, G DNBOBRPBIED & ZARHTH 2. EH 6.1 12K
AUZ, det T(G) IFHEIZ |G/ TEID TN B2 WS Ze 2EBHKL TV, T L(G) D
7' MIFIOBENIS, ZOZ OEMBATEUI LD LEARFLTWS. ZoFRER
BIL, ZHE&EE G T, h(G) = |GG (2(G) & G DFRID) DD ILD Z ¥ 3515
T3, TR G|/2 BEBDGEC, 5 6 Bk 05 78I CHEEEL = 2&KF2» 5 B
RENTVS,
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