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1 ~ 

*'t(ff~ ~Jz Cff~*~) 1 

Toshiyuki Abe (Ehime University) 
ct-a ~ uua C1f~**¥:)2 

Naoki Chigira (Kumamoto University) 

~lilHffQ)u}f3'c[::t31, ,-c' ~f!i!'.m&U~f,J~m (~f,J;j:~~) f;t.f Q);fff~{dJ!~ Q J:~!0~ 
~m~~-~~~G-~mmti,~m0~m~1Q~m®ct~~G~,-fntiM~~ 
m0 1 g©q=,1iA~ff~,tM~JWJ-::Jt.:fl:ti~-@i-t §~t:~r,tL,-C\,)Q. *f.:M0~mi:t, ~ 
Q ft: ( c 0¥IH5~f:t:rt~~#: q J:©-f.H!:iUf~M"'-0~1m~ t L,-Cfij GhG iJ!, ft:iJ!~ 
~ 0 Q){~~B'gMft:©:1:~-@j-f;t{f'.@'.Q)~m-JJ\ ~f,J~mQ)~f[J~lj.;t GhG. 

JJREBrm II i:t cnis-=-:::>0a~i:i:t, ~01 5 tJ:~{JiJ!~ Qt"' 5 rr.:&~~ Q. 

~:m 1.1. G ~~liNM, 1 E G ~ G ©${:V:n, K1, · · · , Ks ~~-CQ)~f!i!'.m, Xl, · · · , Xs 
~~-C ©:rt~~f,J;j:~~ t T G. C Q) t ~, 

IK1l···IKsl EZ 
x1(l)···xs(l) . 

*flH5~f;t, c0rmt:~L,, -=.-:::>Q)~~~*l:1:fl-L,t.:1''. --:::>§f;t~~:i: wa t:-:::> 
1,,-c, -=-:::>§f:tM G t:Millff-tGmr L(G) t:-:::>1,,-c, ~fff;t Frobenius MiJ!rr/illf.:L,-C 
1,, Gtl:i'f~ ~-:::>Mt .f©IEtJi!ff~7tM0*!H:-:::>1,,-c©~~~~ Q. *~~fit:, fv1 
7 7 r'J r Jv-A 1:-cim~Jl1,,td~~]J, liJc~Q)~-e: Iv t!Jli:EE!r!c& I, II i:~-t G't~fflx 
~iJ!~~ t.: c t t:#F1itf:~jJ-t Q. ~ ©:l:~~ffi IJ -C:t31L$ L,J:tft.:1''. 

2 ~2~ 

*ffl15~ft:~imL,-C, G f;t~~HM, G 0${:V:jf;f;t 1 t~L,, §SJ:ltJ:~f,J;j:~~~ la t 
~T. s f;t G Q)~f!i!'.m01i~ (= ~f,J;j:~~011~), K1, · · · ,Ks f;t G 0T~-C0~f!it'. 
m, Xt, · · · ,Xs f;t~-C0:rt~~f,J;j:~~tTG. ]!!~:, ~ i ~:~L,, {~~9i E Ki ~--:::> 
~cf, ufil!ET G. C 0 t ~, Ci = Ca(gi) ~ 9i 0 G t::t3~t G q=,i[,,{~M t T G. '¥~ 

v:t~$~sf~, 101 = ICillKil -JJ!nx IJ }L-:::>. c 0~Av:t, fi:JIJ 

K = diag(IK1I, · · · , IKsl), C = diag(IC1I, · · · , ICsl) 

~ffli,,-c, KC= IGIEs t ~~-e:nQ. C ~~ Es v:t s ~Q)${:vJr:JIJ~~Q. 
fi:JIJ 

1:;f;:liJl~fif-HiJlli£Mlill~ (C) 19K03403 O)W:JJJx:['~ftt.:: t, CIY-CS 7-,. 
2:;f;:liJl~f;tf-fliJlffliMlill~ (C) 19K03405 O)W:JJJx:['~fttdi O)c.'25 7->. 
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~ G O):j:~~~trif~. t~~~~::-:Ji. 1 --cLt, ~O)Mf*:i:tiJtl < mG:n--ci. 1 0 (t~~O)ffi 
2 illfxMf*)= 

txx = c. 

CG = ffigEGCg. 

Z(CG) = {u E CGlug = gu for g E G} 

-C~0. 2:.0)t~,3#ffi■O)n0)~ 

(2.1) 

~i Z(CG) O)n-C, Bz = (Z1, · · · , Zs) ~i Z(CG) 0)¥jg;~tJ:i"°. 2:. 2:. -C*!i (Z1, · · · , Zs) 
~i~7 r-Jv0)/lllliff?b1f}JIL,t.:/llllifft1~~9- *1-=3 i l::-:J1. 1 --C, 

Xi(l) ~ ( -1) 
ei = 7al ~ Xi ga ga 

-CfE'.*0 CG O)n~1f~0 t, Be= (e1,··· ,es) ?b*t.: Z(CG) 0)¥jg;~tJ:i"°2:. tiJ1 
mG:n--ci. 1 0. 2:.0)nlim:~:t~~ Xi 1::J-j"J;t90 CG O)~~~n-C~G. 

~)mO)j]lEEf-ym II t Ii, #1)!'.■0){ll~O)f) 

k(G) := IK1I · · · IKsl 

d(G) := X1(l) · · · Xs(l) 

h(G) := k(G)/d(G) E Z 

iJ1JJX I) 1L-:J t 1. 1 5-ym-C~ 0. 2:. O)::i; k(G), d(G) lit1~fiJ'IJ K, D O)fiJIJ:i:t-C~ 0 
0)-C, ~EB-YmlUrJ'IJ K n-1 O)fiJ'IJ:rtiJ1~~-c ~ 0 t ±Sft t., --ci. 1 0 :-:. t iJ1viJ, 0. 

5.t~ 3.1. ~EEf-ym II Ii, 2015 :if.l::iS~-Cfib:ht.: Taidon Conference -CJ]lE8$'c:§:. 
1:: l I) ill~~ :h --C 1. 1 0. * t.: [Ha] 1::, ~EEf-ym I & 'CJ II 1::-:J 1. 1 --C :f O);jlf~iJ;* t ~ G 
n--ci. 1 0. 

~T, fl~.l.Hf¥ G 0)~{4 (H) t l.,--C, 

~{4 (H): h(G) E Z -C~0. 

~1f~0. ~O)~-E'i~::-:J1. 1 --C, ~14 (H) iJ1J'rM}t.:~:h--C1. 1 0 2:. tiJ1uf~:g~:h,--C1. 1 0. 



79

(1) G ;o17-~Jvtt$ (;:;h,LtE18JI). 

(2) G ;ot-=ffiif:$:ttf (00:~~tjf). 

(3) G ;otj,t~M* t;:~i:X:{~M (flUE~f;: J:: 0, [Hi]). 

( 4) G ;oqATLAS] ~;: ;IS 0 $*1tiM&cJ.f O);j§::kff~:½'M ('=fa~~~;: J:: 0 ). 

L,;o, L,, fj!J;Ui, 1G 0)1L/;JHr~:½'M N tJIJ~ttf G/N ;ot~{tf= (H) ~rrMit;:9t~ 6~i, G 
t ~{4= (H) ~rrMJt;: 9 J t t • :i ±5!Hi5K/W~--C ;Is 0 J:: :i ~;:, $:½'ttf-?]ffjttfOJfflm:iJ, 6 G 
O)fflm:~~~0 t t• 5 JJ~~:tA,OJ t;: 0~r;1Jv·n,t~t•O)--C, -'-*1tifff~;:1Jm~9 0 t t• 
:i -=F~ t ffl.$!¾'.~ffi--C ~j:ffi \,' Q ;: t ;oi--C '& t~ \,'. 

4 ~~.m we 

*f A ~{~~l¥JIH&~{*O)t~9fflt90. {:f'.ffi:OJ {1,··· ,s} O)ffit~ u E Sym8 ~;: 

j,j" t..,, t~fj~ X iJ, 6 (1, u(l))-~:½', · .. , (s, u(s))-~:½'~lfx t> 1±1 U1Ht,@rtHttdt 
x1(9a(l))". Xs(9a(s)) ~75.:Z, ;:;h,6--C~~~;h,Q A 0),177 Jv 

Ac= (x1(9a(1)) · · · Xs(9a(s))lu E Syms)A 

~75 .:z 0. ~ i ~;:j,j" l..,, Xi(g-1 ) = Xi(g) --C ;IS 0 ;: t ;o> 6, Ac ~j:~~~flit--C t ::fJt--C 
;IS Q;: t ;oi;b;o> Q. 

*ffi'7ij,rt;0)5E~J:: tJ detX E Ac --C2IS0. J::-:::>-C detX E Ac --C;IS0;b\ (2.1) 
J:: t>, c(G) := det( C) = det t X det X E Ac --C ;IS 0 ;: t ;ot;b;o, 0. M~;: Ac n Z -=/- 0 
~i z OJ o --ct~t•177 Jv--C;IS 0. f.tt-:::>-C, El~~wc --r Ac n z ~~~9 0 t O);ot;(:¥ 
ff9 Q. 

~11 4.1. c ~~~m t 9 Q. wc = 1 t~ 6 ~£, c ~:t~ft (H) ~rrMJt;: 9. 

fIE8Jl *f, [JL, Cor.22.10] ~;:;IS0 J:: :i ~;:, G OJ{:f~O)~f,Jt~fjXi t{~~gi E G ~;: 
~l..,, 

--c ;IS Q. 
f.tt-:::>-C, f:f~O) u E Sym8 ~;:j,j"L,, 

Wx1 (9a(1)) .. · Wxs(9a(s)) = h(G)x1(ga(1)) ... Xs(9a(s)) EA. 

J::-:::>-C h(G)wc EA n Q = z. f'if~;: wc = 1 t~ 6~i, h(G) E Z --C;!S 0. D 

f~fj~~!lj~~ Qt, :j * < f~fj~O)~)J'~~~;: t--C, WC = 1 --C;!S Q;: t iJ!;b;o> 
0iJ,@j-;o!;!S0. llffl:~1:~J:, G = L2(ll) ~;:--:J\i•-C wc = 1 ~~ft(L,f;:;b\ ;: ;:--c~i"M$ 
t~iJ,@r t L, -C, 5 *:X:f~M Alt5 ~75 .:z -C 1-1- 0. 5 *:X:{~ttfO)t~fj~~i 

(

1 1 1 1 1 l 4 1 0 -1 -1 
X = 5 -1 1 0 0 

3 0 -1 a a* 

3 0 -1 a* a 

(a= (1 + .../5)/2, a*= (1- .../5)/2) --C2IS0. o:o:* = -1 t~O)--C, a*= -o:-1 . J:: -:::>L 
X O)~ftj~)J'O)ij't~;: (o:*)2 ~;b>~JQ t, 1 tt~00)--C, wc = 1 --C;IS0;: t;b!;b;o>Q. 
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5 p-ff G (J) we 

t 5---::iO),wtJc: 1..,--c, #P:rJ~2-M-c:il!:i0=lffi-ftM Dihs 0)1~~~~~--C<h-0: 

;:O)t~-@i-, ffi5fiO)JJx)j'ir!~"C~~tJ:0)'1:, c'.0 0)J:5~:cr E Sym5 ~~A,-C:t, X 0) 
(i,cr(i)) JJx-½' (1::; i::; 5) O)ij'Ha: A ~:tJ~t0 2 O),ffi~-c:il!:i0. 1lt0--C, 2lwc -c:il!:i0 
c~~~: wc = 2 iJ!;t,iJ,0 ). 

~~t:{f~O)#P:rJ~ p-JH:~ 1..,, :XiJ1JJx lJ tf.--::i. 

~!t 5.1. c iJ1#Fi=rJ~ p-M-c:il!:in~i, wc ~a: P -c:JJ 1J tvn0. 

;: O)JE'.:fJEO)![Sj]O)f-::~ f;::~ L,1iff~~*{ill1T 0. ~~ p f;::J,t L,, Ap ~ A 0) p ~~ 
tr~::k1-r71vt1"0. 

ffli~ 5.2. [JL, Thm. 22.23] p ~~~t T 0. g E G f;::~L,, g 0) p1-part ~ y t T 
0. ;:O)!fi'F, {f~O)t~~X ~;::JsfL,, x(g) = x(y) (mod Ap)- ~f;::, g O){ll.~iJ! p O)~ 
*-C:d!:i:h!i, x(g) = x(l) (mod Ap) '1:d!:i 0. 

;: 0)1jff~~ ffl1,, 0 t :X0)1iff~iJ!fi6:tL0. 

M~ 5.3. p ~~~t 1..,, G ~~~Mt1"0. 

l{ilxi(l) rJ- pZ}I < l{ilgi O){ll.~~;i: PO)~* }I 

iJ!JJx lJ tf.--::i t fRJET 0 t, Ac C Ap iJ!JJx lJ tf.--::i. ~~;::, plwc '1: d!:i 0. 

![Sj]. CT E Syms c'. T G • {RJE J: lJ, Xl (9a(l)), · · · , Xs(9a(s)) 0) 9" f;::, 9a(j) O){ll.~iJ! 
p0)~*'1:d!;i0"C, PIXj(l) '1:d!:i0J:5tJ: j iJ!f¥t£T0. 1ffl~ 5.2 J: IJ, Xj(9a(j)) = 
x1(l) = 0 (mod Ap)- J: 0--C, x1(9a(1)) · · · Xs(9a(s)) E Ap- vt0"C Ac C Ap. ;:;h,~;J: 
wc E Ap n z = pZ -C:il!:i0;: t ~~1..,--c1,,0. □ 

JE:f:IE 5.1 O)!I£Sj]. G ~ #Fi:rJ~ p-M t T 0. ;: 0) t ~, 

l{ilgi O)fft~~a: PO)~* }I= s 

'1:d!:i0. -11-c:, G ~i#Fi=rJ~tJ:0)-C:, PIXi(l) ~rrlillt-:T i iJ!~tJ: < t t---::it¥tET0. 
vt0"C, l{ilxi(l) (j_ pZ}I = l{ilxi(l) = l}I < s -C:il!:i0. J: 0--C:M~ 5.3 J: lJ, plwc -c: 
d!:i0. □ 

;: 0) J: 5 ~: p-m-c:~a: wc = 1 t ~a:tJ: 6 tJ:1,,0)-c:, ;: 0)1Jit-c:~a:JJlHErM n iJ!JJxtf. 
T 0 iJ, t'' 5 iJ,O)flj~iJ!-C: ~ tJ: 1, '· 
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(x, y) = Trz(CCG)XY, x, y E Z(CG) 

~;:J:-::;,''CE~TG. ffi2ffi'i--C~{il/iL,t.: Z(CG) OJ¥® Bz = (Z1,··· ,Zs) ~¥t L,f.:, 
El E8 Abeltlf L(G) = (Z1, · · · , Zs)z ~~ ;z_ G. 2: 0) t ~ fAJffl ( ·, ·) ~tlJ~.&T o 2: t--C, 
L ( G) I a:mr t ~ ;z_ 6 ;ho . 2: 2: --C L ( G) irt~mr --C ib o 2: t ~ uti~ L, J: 5 . * -f Zi 
~iffifOtJ: OJ--C, {£~OJ i, j, k t::t-i L,, 

s 

zizj = L a}jzk 
k=l 

~rrlillt.:T'lF1J.~~ a}j (ffij~JE'.~) ;ot#:f±T G. 2: ;h~i Z(CG) OJ¥® Bz ~::~-:t G 
zi OJtrfflOJfi)11j~~;ot (afjh:S::j,k:S::s ~::tJ: Q.: t ~~~ v·n, Q. * t.::f O).: t 7)> 6 
Tr Z(CCG) Zi = 2::::,,,=l a~ "c' ,b G. 2: ;(L~J: 

s 

(Zi, Zj) = L afjakm E Z~o 
k,m=l 

--c s Q = t ~ vn,, Q. =OJ= t iJ, 6 L( a) ~a:~mr--c s Q = t ;otv;o, Q. 

~~::, mr L(G) OJ¥ Bz ~::~TG::1''7Afi)71j f(G) ~~;z_-C&G. :fOJt.:~~:: 
Z(CG) 0)¥® Be= (e1,··· ,es) ~,w,1,,t±:1-:t. ffi~ Zi Ii G OJnt"i:iJ~--CibGOJ"c', 
Schur OJffff~iJ, 6, Wl:~:fJOMJ:~::JE'.~fi'r t l,-C ficffl-:t o. ~~, t~fj Xj ~ ?b--:-JWl:~11□ 
m--r~a:, :fO)JE'.~~i Wxj(gi) --Cibo. -1J--c, tclE~IJ:fJOM CG ~;:31,,-c, ej ECG ~i 
CG OJ Xi ~M'--:JWl:~tf~:5:t:fJO!fO)@:~~::~-:t o O)"c', Ziej = wXJ (gi)ej ;otp_x; 1J .l[--:J. 2: 
;h~i Z(CG) ~::tJ~t G Zi OJtrffiOJ¥® Be ~::~-:t G1T)71J~~;ott-Jfi]fi)71j 

diag(wx1 (gi), .. · , Wxs (gi)) 

--CibG2:C:~~~L,-C1,,G. fti:0-C, 

s 

(Zi,Zj) = Trz(cca)ZiZj = LWxk(gi)wxk(gj)
k=l 

s 

(Zi,Z3) = LWxk(gi)wXk(gj) 
k=l 

=~I Kil IK~I Xk(gi)Xk(gJ' 
~ J Xk(1)2 
k=l 

s 

= L IKilXk(gi)Xk(l)-2 Xk(gj)IK:JI. 
k=l 
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IK11 = IK31 t~OJ--c, ;::n~i fi>11J Ktxn-2xK OJ (i,J)-JJX:5t--C&!>0. ~"".)--c, ~-=JA 
fiJU r(G) = ( (Zi, Z1) h-si,J-Ss ~i, fiJU R = (1\3) :a:-~ ;t 0 t, 

r(G) = Ktxn- 2XKR 

--C--9- ;z. LS :n Q ;: t ;b'>;b 7Jl Q. ~J: J: tJ ' 

detr(G) = IKl2IDl-21XtXIIRI = ±h(G)2c(G) 

--C&!>0. L(G) ~i~mrt~OJ--C, detr(G) ~i~~--C&!>0. J:"".)--C~OJ5E:El:a:-f~0. 

~!I 6.1. G :a:-~liH!f t i" 0. G iJ,~{4 (H) :a:-71Mit.:i"t.:~OJ£,~+:51~{4~i det r(G) 
iJ, c( G) --C~IJ tJ 'WJ:n 0 ;: t --C &!> 0. 

5.i~ 6.2. 5E:EI 6.1 ~i, J]UE-'fffl II ~i 1~~.l.HlfOJ:fffi~J 0J<1'.7---C~~iE--C~ 0;: t :a:-.:tsi 
t.,--C 1,' 0. ~~, zi t.: ti ~i~fi!'.ffifa--c &!> tJ, --c:h LS OJffl~5E~OJ~tj! t (}]{:El®~:) ft 
ffl:M/Hifflt,, t~ 1, '· --c l.,--C --c OJ:fff~5E~:a:- fflt,, 0 ;: t --c r( G) iJ,f~ LS :h0 OJ--C, --c OJfi 
JIJAOJ~tj!t (}]{:El®~:) ftffl:Ma:a:-~El3-ltf~;:pJfi~--C&!>0;: tiJ,;biJ,0. ffi{EEl-'ffflII ~i 
~~ffit&~ffiEOJ~R■~~-:a:-fti"-'fffl--C&!>0#,--cOJ•~OJ-~OJE~tt.,--c, 
ftf_ijM/i:a:-~El3 t.,t~1, ,E~iJ,&!> 0;: t :a:-~~ t.,--c1,, 0. 

5E:EI 6.1 :a:-J:1:11, ,--c, {ft~ 2n OJ=ffi~~ Dih2n OJ~ftf: (H) :a:-u1Ui l.,--C <1'.7- J: :5. t1! 
~t~rJir:5t~t:a:-Jie~t0f.:~, ~triff'-t~ n = 2m -1 7J>~~--CJ!~;: m ;b'>~~O)tJir 
(n = 1 (mod 4) O)rJir) :a:-~ ;z. 0. Dih2n O)~_pxjc t l.,--C, {ft~ n O)jc Cl, {ft~ 2 0) 

jc T --C~{jA~i TClT = Cl-l ti"0. ~f~IHi Ki = {Cli,Cl-i}, (i = 1,··· ,m-1), 
Km = {1 }, Km+l = { CliTli = 0, · · · , n - 1} C: :JS\ . Jsffiti" G ffifD Z1, · · · , Zm+l ~;: 
Jsf L,, Zm ~i Z(CDih2n) OJ-${ftjc--C, 1 ~ i < j ~ m -1 ~;:Jsf L,, 

t t~ 0. -g:_ t.: 1 ~ i ~ m - 1 ~;:~ l.,, 

z2 = {2Zm + Z2i 
i 2Zm + Z2m-1-2i 

i+j < m 

i+j?:.m 

2i < m 

2i > m 

Trz(ICDih2n)(Zi) = 3, 1 ~ i ~ m - 1, 

Trz(ICDih2n)(Zm) = m + 1, Trz(ICDih2n)(Zm+1) = 0. 
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.l--~J:: J: IJ' 

2m+5 6 6 3 0 
6 2m+5 6 3 0 

f(Dih2n) = 0 
6 6 2m+5 3 0 
3 3 3 m+l 0 
0 0 0 0 2(2m - 1)2 

;:. O)fiJUO)fiJU:i:tv:Ht~-c ~ -C, det f(Dih2n) = 4(2m - 1r+2 t t.,: 0 ;:. t iJ!tJiP 0. 
*t-= c(G) = IC1I · · · ICm+ll = nm-l · 2n · 2 = 4(2m - 1r t t.,: 0 0)-C, 

h(Dih2n)2 = (2m - 1)2 = n 2 

-:J* IJ, h(Dih2n) = n ~1~0. 
5i~ 6.3. 3(~TM (Dih2n)' = (u) O){ft~vi n t.,:0)-C, h(Dih2n) vi l(Dih2n)'I -ctJ IJ 
WJn-r, -t"O)i'§Hi 1 -c~0. 

7 Frobenius ~,;::?\,\-"( 

[Is l -c vi' G iJ1IE~JUf~?J'tff N -c' 

?R{tf: (F) : {:f~O) 1 =/- x EN v::J,J'l.,, Ca(x) C N 

;v!pt IJ ll-:J J: 5 t.,: ti O)iJ1f¥ffi"" 0 ~rR~~ .:z. -ci., 0. ;:. O)?R{tf: (F) ~rr/illt.: -:tIE:l:JHf~?J' 
M N iJ1f¥ffi"" 0 t ~, G vi Frobenius Mt IP¥vin, N vi -t" 0) Frobenius ~-C ~ 0 
([Kol). ;:. ;:. -Cvi~~iiESJ]j"" 0. 

~!17.1. G iJ!?k{tf: (F) ~rr/illt.:i""IE~JHm?J'lff N ~~-:Jt90. N BaJ G/N iJ!?k{tf: 
(H) ~rr/illt.:-:ttJ: 6vi, G tirr/illt.:-:t. 

1r: G--+ G/N ~ §~tJ:tti3t 9 0. G 0)::!¾1!it'~ K1 = {1}, K2, · · · , Ks ~ 

k(G)o = IKr+ll · · · IKsl, k(G)1 = IK1I · · · IKrl 

t :B <. ;:. 0) t ~ k(G) = k(G)ok(G)1 -C~ 0. 
*f k(G)o v::-:J1.,-c~.:z.0. r + 1::::; i::::; s v::t,fL,, 9i ~ N -C~0. ?k{tf: (F) J: 

IJ' N--+ gf,n f-t gf vi~l:litttJ:0)-C, gf = (n- 1ging;1 )gi = (n- 1n9i 1 )9i E Ngi v:: 
7±~90 t, gf = Ngi ttJ:0. ;:.;h,vi, IKil = INlln(Ki)I ;v!ptl)}'[-:J;:. t~~1..,-c1., 
0. {1r(l)}, 1r(Kr+1), · · · , 1r(Ks) iJ1 G/N O)::!¾fi!'.~O)~fHr~-9-.:z.0 0)-C, 

k(G)o = INls-rk(G/N) 
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-1J, i = 2, · · · , r ~;:~L,, Li= gf t :t3 <. G/N O)jc~{"\£U{~ {w1, · · · , Wa} 7c£' 
--:::i ~!E'.-t G t, ~-:!tf)!'.ffi Ki Lt 

K a LWj i = Uj=l i 

t:5tiU~:tLG. ]:!~:, {1},L~j (i = 2, · · · ,r,j = 1, ···,a) i:J! N OJ~-COJ~f)!'.ffiOJ~'@;
t t~ Q 2: t {) ~jH;: :b i:J, Q . L, f;: i:JL-_) L, k ( N) = ( I L2 I · · · I Lr I) a L:' il5 lJ , I Ki I = a I Li I 
l lJ 

k(G)i = ar-llL2I · · · ILrl = ar-lk(N)l/a_ 

i:J1f~ G :tL Q . * t 6?> Q t , 

k(G) = ar-l1Nls-rk(N) 1/ak(G/N). 

i:J1fij G :tL Q . 

~~;:~f,}t~ffl Xl, · · · , Xs 7c£'~0) l -5 ~;::Mz~fl X. Q: 

Xl = le, X2, · · · , Xt : Xi(N) = {Xi(l)}, 

Xt+l, · · · ,Xs : Xi(N) =f. {Xi(l)}. 

2: 0)-j ti X1, · · · , Xt ti G/N O)~f,]1~ffl:f£'~~9 G OJL:', 

d(G)o := x1(l) · · · Xt(l) 

t :Btnf, d(G)o = d(G/N) L:';15 G. 
*f.: Xt+l, · · · ,Xs ~;:-::;i1,,-c, [Is, Thm 6.34] ~:~OJ!E'.fJI!.i:J!~:fl'~;tL-C\,'G. 

~!I 7.2. G, N ti?k{tf: (F) :f£'?1Mlt-::-t t -t G. 

(1) {:f'.@'.O) N O)~f,]1~ffl cp ~;:~L,, cp =I- lN L:'il5:tLti, {g E Glc/>9 = c/>} = N L:';15 
lJ, cp 0) G A..O)~tiJ:tf c/>G ti G O)~f,]1~ffll:'i!!) G. 

(2) {£'.@'.O) G O)~f,]1~ffl x ~;:~L,, x(N) =I- {x(l)} L:'il5:tL!i, x tii!5G N O)~f,] 
t~ffl cp :f£>ffl1,,-c X = q;G t~~;(LG. 

2: OJ l -5 ~:, ~~f,]1~ffl Xt+i (1 ::; i ::; s - t) ~:~ L, il5 G N O)~f,]rnffl c/>i i:J!f'i 
tEL Xt+i = cpc i:J!~l).l[-:::i. -t"L-C, (1) l lJ cp~j =/-c/>i L:'il5Gi:J\ 2::tLGOJ~tiJ:~j' 
ti~-C Xt+i ~;:-~9 G . 

.!XJ:i:J,G N O)~f,]1~fflti lN t cp~j (i = 1, · · · ,s - t,j = 1, ···,a) L:'f~G:rLG 
O)L:' 

s-t a s-t 
d(N) = II II cp~j (1) = II c/>i(lt. 

i=l j=l i=l 

d(G)i := Xt+1(l) · · · Xs(l) 

t :BtHi x1(l) = c/;f (1) = IG/Nlc/>i(l) = ac/;i(l) L:';15 G 2: t l lJ, 

s-t 
d(G)i = as-t IJ c/>i(l) = as-t(d(N))l/a 

i=l 
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;v1f~tdLG. :ftt0--C, d(G) = as-td(N) 1iad(G/N). ~ff!:, G/N O)~~~OJ@~;v1 
s - r + 1 --C, G / N O)~f,]t~~O)@~;v1 t t,J:. 0)--C, t = s - r + 1 --C ii!) G ;:::_ t tJ1;btJ, G. 
J:: 0--C, 

tJ1f~ 6 n Q . 
.I;,( J: J:: IJ ' 

h(G) = ar-llNls-rk(N)lfak(G/N) = INls-rh(N)l/ah(G/N) 
ar-1d(N) 1/ad( G /N) 

t t,J:. Q ;:::_ t ;v1;b;v> Q. 

~!I 7.3. G ~~~.&ffl\ N ~ G OJil:;/:JHf~:B'f:Ft l,, ?k{tf: (F) ;v1µxl[l,--C1t•Q t-t 
Q. ;:::_ 0) t ~, h(G) = IN1s-rh(N) 1fah(G/N) tJ1µx IJ .ll-'J. ;:::_ ;:::_ --C, s /;t G O)~f)¼'. 
~O)@~, r /;t N /:~*h-G G O)~f)¼'.~O)@~, a t;t G/N OJ{.V:~--CS G. ~~t:, 
(h(G)a E Z --CS G ;:::_ t J:: 1J, h(G) EA n Q = Z t,J:.0)--C} J£;E!!_! 7.1 ;vlµxl.[9 G. 

~~n t:Jsfl,, Dih2n /;t N =(a)~ Frobenius ~t"tG Frobenius f:F--CSG (a,T 
t;tfiljffi'jO) l> 0)--C ii!) Q ). 7c 0) Frobenius flflf=F t l,--C (T) (~ Dih2n/ N) iJ1 t :fl,Q iJ1, N l> 
Dih2n/N t P]"~--CSG. J:: 0--C s - r = 1 --CS I), h(N) = h(Dih2n/N) = 1 t,J:.0)--C, 
h(Dih2n) = n tJ1f~6h-G. ;:::.:n,t;tfilij[JOJia5l~J:-¥5(-tG (ITTiWta::~J: n tJ14 ~i!t L, 
--C 1 t~IP]--CSG §f&~OJ:t~~O)~~--CS0t.:). 

JJJUE-Ym II ~~aiE-t Q i:ii, ~~~O)f.v:~:t3 J:: c1~r,;~~~ji:;:@:1:~J£-tnt:r J:: t ,tJ1, 
p !¥OJ~~ h(G), k(G), d(G) t•i"nt p O)m*--cSGt.:~, k(G) ~ d(G) ~~-liti+ 
)1--C&!°)Q. ;Em! 6.1 i:!fflL,--Ct, detr(G) /;t p tJ1m*--cSGt.:~, ldetr(G)I ~ c(G) 
~~-1ttt+:B'--cs Q. 1..,;v, 1..,, ;:::. O)~~AOJaiEaJJ t4-0J t ;:::. 0M~OJJ!im 1..,;v1.l[ 0 --c 
t•t,J:.t•. 

* t.:, <let r( G) OJtt•t;t!ffR/iOJb~ fflt ,--ctJ:. ~ h,Q tJ1, t,1'H jp/: SQ J:: :H:, /§_ ~ 
l¥JtJ:.it•ii~1..,--c~~tt;t§x.tJ:.1t•. ~/;tlJ, ~J\t1¥J--cta:SGtJ1, t!tOJff/l~fffa, 1U].fffa 
0) rmt1:JtJ, 6 7 7°o -1- -r Q ;:::. t tJ1, JJl'lEB-Ym II OJ~aiEi: ti~~JJ--c s Q t ~ t--c t, Q. 
~/:, J£m! 7.1 OJ~J£t::t3t •--C, <let r(G) OJat•tJ1--C ~ t,J:.t ,tJ, t t ~bt.:tJ1, ~~'Mt:~ 
M--CSIJ,*•~-:b0k0J--C,*ffl~--c~~Qffl--C*t~G;:::_t~--c~~~0k. 

JJl'lEB-Ym II t:-'Jt 'L' )]'{ES~~, -=fa N.S::I: J:: Gffi~{~;v1~ 6n --Ct' Q. 

-y~ s.1. c ~~~.&mt 1..,, c' ~-t"OJ?x:~rmt -r Q. ;:::.O) t ~ h(G)/IG'I ii~~--c 
&!°)Q. 

--:)*IJ, h(G) ta:]~J:, c OJ?x:~rm IG'I OJ1.v:~--c1!i!J1J~nQtt•5-ym--csQ. 
;:::.0)-y;i'!OJ!W~i:--:)t•--C, G' OJ{.V:~OJ!WJi!RtJ1:EJftEOJt ;:::.0~SJJ--CSG. J£m! 6.1 i:J:: 
nii, <let r(G) ia:J!i: IG'l 2 --C1!i[J IJ ~:fl,Q t 1,, 5 ;:::_ t ~'.w'.1!5K l,--Ct• Q. mr L(G) 0) 
7''7 Afi37iJOJtL~tJ, 6, ;:::. OJ;:::. t 0Jm!fWtJ1--c ~ nit t 1> 1..,wH~ 1..,--ct, Q. ;:::. 0)-yfc:&i: 
lffll,, -=m~m c --cii, h(G) = IG'11z(a)1 (z(c) ii c O)~ii)) tJ1µxlJ.l[--:);:::. ttJ1~6 
n--ct•Q. ;::nit IGl/2 tJ1~~0)~~i:, ffi 6 ffit&U'ffi 7 ffi'i--cuti~L,t.:JJ,~f:9rJtJ, 6 t 
~~n--ct•Q. 
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