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a 7→




E XE Γ
0 E XE
0 0 E


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|H ′| = 21 2,,*3! %4,) ".%" K 5, % 6/5"! ,!+%(%$4! !7"!/,5)/ )8 ".! 6!40 F %/0
[K : F ] 5, /)" 0595,5$4! $: 21 ;.!/# 8)( %/: λ ∈ Z2(H,F ∗)# ".!(! !75,", %/5/0!
)3+),%$4! SλH&3)0*4! V ,*
. ".%" EndSλH(V ) 5, 5,)3)(+.5
 ") % 6!40".%" 5, % 6/5"! +*(!4: 5/,!+%(%$4! !7"!/,5)/ )8 ".! 6!40 K1D # " " *. /-+ H ′ = 〈 c 〉7 s 2- +3- 0(62-# "* $0C&#$&0+% "* +3- E2-4$&0 '#"()
H/H ′7 D +3- %(2'#"() "* H %(
3 +3&+ H ′ ⊂ D &01 D/H ′ = soc(H/H ′). G-3&C-

SλD/SλD(uc − ue) ∼= Sλ̄D̄,83-#- D̄ = D/H ′ &01 λ̄xH′,yH′ = λx,y *"# &44 x, y ∈ D. E%%(6- s > 2. H$0
-
i(F ) = 17

F λ̄D̄ ∼= F λ̄D̄1 ⊗F FD̄2,83-#- D̄ = D̄1 × D̄2 &01 |D̄2| ≥ 4. @+ *"44"8% +3&+ Sλ̄D̄ ∼= Sλ̄D̄1 ⊗S SD̄2. B,/-66&% I &01 !7 +3-#- -9$%+% &0 $01-
"6)"%&24- Sλ̄D̄56"1(4- V %(
3 +3&+
EndSλ̄D̄(V )$% & J0$+- )(#-4, $0%-)&#&24- -9+-0%$"0 "* +3- J-41 K. :3- 6"1(4- V $% &4%"&0 SλD56"1(4-. @0 C$-8 "* /-66& I7 V H $% &0 $01-
"6)"%&24- SλH56"1(4-&01
EndSλH(V

H)$% & J0$+- )(#-4, $0%-)&#&24- -9+-0%$"0 "* K.K"8 8- 
"0%$1-# +3- 
&%- s = 2. H$0
- |H| > 87 +3-0 D $% E2-4$&0. /-+
D = 〈 a 〉× 〈 b 〉7 83-#- a2 = c &01 b2 = e. :3-0
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i,j,k
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j
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c ,
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u2

a = αuc, u2
b = βue, u2

c = ue&'( α, β ∈ F ∗) *+ α ∈ F 2, -#$' S[ua] ./ -#$ 0%123 %.'0 1+ -#$ 0%123 〈 a 〉 14$% -#$%.'0 S) *+ β ∈ F 2 -#$' SλD 
1'-&.'/ -#$ 0%123 %.'0 SQ, "#$%$ Q = 〈 c 〉× 〈 b 〉)6//27$ -#&- α 6∈ F 2 &'( β 6∈ F 2) 8.'
$ i(F ) = 1, α−1 = δ2
0 + δ2

1β +1% /17$
δ0, δ1 ∈ F ) 9$- v = ua(δ0ue + δ1ub)) :#$' v2 = αuc · α

−1ue = uc)*+ D = 〈 a 〉× 〈 b 〉× 〈 c 〉 ./ 1+ -;3$ (2, 2, 2), -#$' SλD 
1'-&.'/ SQ, "#$%$
Q ./ & 0%123 1+ -;3$ (2, 2))633<;.'0 9$77&/ = &'( >, "$ ?'./# -#$ 3%11+) � !""# $%  !" G = Gp × B #$% λ ∈ Z2(G,S∗)& '(! )*$+ SλG *, -. /'0)!1)!,!$"#"*-$ "21! *. #$% -$32 *. "(! -4"!) "!$,-) 1)-%4
" -. #$2 *$%!
-671-,#83! SλGp76-%43! #$% #$2 *))!%4
*83! SλB76-%43! *, #$ *$%!
-61-,#83!
SλG76-%43!&:#$ 3%11+ ./ /.7.<&% -1 -#&- 1+ -#$ 
1%%$/31'(.'0 +&
- +1% & 0%123 %.'0@/$$ AB, 3) ! ℄, A >, 3) BD℄E)9$- B F$ & ?'.-$ p′G0%123 &'( λ ∈ Z2(B,S∗)) H$ ($'1-$ F; S̃λB -#$
F G&<0$F%& SλB/XSλB) I1% y ∈ SλB, <$- ỹ ($'1-$ y+XSλB) :#$ F G&<0$F%&
S̃λB ./ /$3&%&F<$) J; :#$1%$7 B)D AD, 3)  =!℄, .+

S̃λB = S̃λBε1 ⊕ . . .⊕ S̃λBεn./ & ($
1731/.-.1' .'-1 7.'.7&< <$+- .($&</, -#$' -#$%$ $K./-/ & ($
1731/.-.1'
SλB = SλBe1 ⊕ . . .⊕ SλBen,"#$%$ εi ./ &' .($731-$'- 1+ S̃λB, ei ./ &' .($731-$'- 1+ SλB &'( ẽi = εi+1% $4$%; i ∈ {1, . . . , n}) L&
# .($&< SλBei ./ &' .%%$(2
.F<$ SλBG71(2<$)J; :#$1%$7 MB)D AM, 3) N>=℄ &'( O1%1<<&%; MB) N AM, 3) N>B℄, &'; .%%$(2
.F<$

SλBG71(2<$ ./ ./171%3#.
 -1 SλBej +1% /17$ j ∈ {1, . . . , n}) P1%$14$%, F;Q%131/.-.1' N)== AD, 3)   =℄ &'( :#$1%$7 MB)D AM, 3) N>=℄,
EndSλB SλBej

∼= EndSλB SλBej/X EndSλB SλBej
∼= End

S̃λB
S̃λBεj . !""# &%  !" G = Gp × B #$% λ ∈ Z2(G,S∗)& 9. V *, #$ *$%!
-61-,#83!

SλGp76-%43! #$% W *, #$ *))!%4
*83! SλB76-%43!: "(!$
EndSλG(V#W ) ∼= EndSλGp

(V )⊗F EndSλB(W ).
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.(  !" # $ $ %& '( "#$)$*+,+$- .&/ 0 12 )& /!3℄2
EndSλG(V#W ) ∼= EndSλGp

(V )⊗S EndSλB(W ).5))6(+-7 "#$)$*+,+$- 3 0/2 )& 89℄2 :; $<,=+-
EndSλG(V#W ) ∼=

(
EndSλGp

(V )⊗F EndSλB(W )
)

/R,:>;#; R := rad
(
EndSλG(V )⊗F EndSλB(W )

)& ?+-
; EndSλB(W ) +* = *;)=A#=<6; F A=67;<#=2 ,>;-
EndSλGp

(V )⊗F EndSλB(W )+* = *;B+*+B)6; =67;<#=& C;-
; R = 0 =-D ,>; #;*E6, %$66$:*& � !""# $%  !" G = Gp × B #$% λ ∈ Z2(G,S∗)& '( F )* # *+,)"")$- .!,% (/0"1! #,-!20# S̃λB3 "1!$ SλG )* /( 456 0!+0!*!$"#")/$ "7+!&" # $ $ %& F;, W <; =- +##;DE
+<6; SλBAB$DE6;& G>;-
EndSλB W ∼= End

S̃λB
W̃ ∼= F,:>;#; W̃ = W/XW & '( F;BB=*  =-D /2 V#W +* =- +-D;
$B)$*=<6; SλGAB$DE6; %$# ;H;#( +-D;
$B)$*=<6; SλGpAB$DE6; V & '( F;BB= !2 SλG +* $%IG" #;)#;*;-,=,+$- ,();& � !""# &%  !" B 2! # .$)"! p′8-0/9+& :**9;! "1#" F 
/$"#)$* # +0);)")=! qth0//" /( 1 (/0 !=!07 +0);! q | |B| *9
1 "1#" p | (q− 1)& 51!$3 (/0 #$7 F 8#,-!20#

S̃λB3 "1!0! !>)*"* # *+,)"")$- .!,% K *9
1 "1#" [K : F ] )* $/" %)=)*)2,! 27 p&" # $ $ %& ?;; 032 )& !1J℄& �'()*)+,-,). /%  !" S = F [[X]]3 T 2! "1! ?9/")!$" .!,% /( S3 B # .$)"! p′8-0/9+ #$% λ ∈ Z2(B,S∗)& 51! .!,% T )* # *+,)"")$- .!,% (/0 "1! #,-!20# T λB)( #$% /$,7 )( F )* # *+,)"")$- .!,% (/0 "1! F 8#,-!20# S̃λB&" # $ $ %& 5**EB; ,>=, T +* = *)6+,,+-7 K;6D %$# T λB& L;-$,; <( W =-+##;DE
+<6; SλBAB$DE6;& ?+-
; T ⊗S W +* =- =<*$6E,;6( +##;DE
+<6; T λBAB$DE6;2 <( ?
>E#M* F;BB=2 EndSλB(W ) ∼= S& N, %$66$:* ,>=,
End

S̃λB
(W̃ ) ∼= F. (1)C;-
; F +* = *)6+,,+-7 K;6D %$# S̃λB&



 !  !"#$% &' ()*)##+,- .)*$/01 23!$#"#$ %&''#%( )*+) F ,% + %'-,)),./ 0(-1 2#3 S̃λB = SλB/XSλB !"#$%"#&# #'()%) *$ ()+,+&-"(), ./0 1+& *$2 (&&#34
(67# SλB8,+347# W  9% 1+787+:); 62 !"#+&#, <= > ?<; - @AB℄ *$3 D+&+77*&2 <= /= ?<; - @A=℄; %"*%
EndSλB(W ) ∼= S; %"#&#1+&# EndT λB(T ⊗S W ) ∼= T  E#$
# T () * )-7(%%($FG#73 1+& T λB � ! "#$%&'( )*+,- *$.)% +/ 0"1 *'-*'%'.&2&$+. &3-'9$ %"() H#
%(+$; S = F [[X]] *$3 G = Gp×B; :"#&# Gp () * H27+: p8)46F&+4-+1 G; |Gp| 6= 1 *$3 |B| 6= 1 I# *))4,# %"*% (1 Gp () $+$8J6#7(*$; %"#$ F
+$%*($) * -&(,(%(K# qth &++% +1 1 1+& #K#&2 -&(,# q | |B| )4
" %"*% p | (q − 1)  !"#$"% &'  !" G = Gp×B# µ ∈ Z2(Gp, S

∗)# ν ∈ Z2(B,S∗)# λ = µ×ν $%&
H = Ker(µ)' ())*+! ",$" |H| > 2' -,! ./%0 SλG /) 12 3-4 .!5.!)!%"$"/1%"65! /2 $%& 1%76 /2 F /) $ )57/""/%0 8!7& 21. S̃νB'L & + + 1 91 F () * )-7(%%($F G#73 1+& S̃νB; %"#$; 62 M#,,* <; %"# &($F SλG ()+1 N!L &#-&#)#$%*%(+$ %2-# J))4,# $+: %"*% F () $+% * )-7(%%($F G#73 1+& S̃νB !"#&# #'()%) *$ (&&#834
(67# SνB8,+347# W )4
" %"*% D := EndSλB(W ) () * 3(K()(+$ F 8*7F#6&*+1 3(,#$)(+$ F&#*%#& %"*$ +$# O2 ?P; - B=>℄; %"# &#)%&(
%(+$ +1 µ %+ H ×H() * 
+6+4$3*&2 *$3 G′p ⊂ H H4--+)# %"*% Gp () $+$8J6#7(*$ !"#$; 62M#,,* >; %"#&# #'()%) * )-7(%%($F G#73 K 1+& S̃νB; :"(
" () * G$(%# )#-*&*67##'%#$)(+$ +1 %"# G#73 F *$3 )*%()G#) [K : F ] 6≡ 0(mod p) 9$ K(#: +1 M#,,* A;%"#&# () *$ ($3#
+,-+)*67# SH8,+347# M )4
" %"*% EndSH(M) () ()+,+&-"(
%+ K J

+&3($F %+ M#,,* B; :# 
+$
743# %"*% MGp () *$ ($3#
+,-+)*67#
SµGp8,+347# *$3

EndSµGp(M
Gp)() ()+,+&-"(
 %+ * G#73 L %"*% () * G$(%# -4&#72 ($)#-*&*67# #'%#$)(+$ +1 %"#G#73 K H($
# L () * )-7(%%($F G#73 1+& D; L⊗F D () $+% * )Q#:G#73 E#$
#; 62M#,,*) / *$3 =; MGp#W () $+% *$ ($3#
+,-+)*67# SλG8,+347# 9$ K(#:+1 M#,,* @; SλG () $+% +1 N!L &#-&#)#$%*%(+$ %2-# !"# 
*)#; :"#$ Gp () J6#7(*$; () %&#*%#3 )(,(7*&72 �(#$#))*$+' ?B; - @@A℄  !" G = Gp × B# |G′p| > 2 $%& λ ∈ Z2(G,S∗)'-,! ./%0 SλG /) 12 3-4 .!5.!)!%"$"/1% "65! /2 $%& 1%76 /2 F /) $ )57/""/%08!7& 21. S̃λB'L & + + 1 M#% µ 6# %"# &#)%&(
%(+$ +1 λ %+ Gp × Gp H($
# G′p ⊂ Ker(µ); :#"*K# |Ker(µ)| > 2 R#'% *--72 !"#+&#, / �
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.(  ! !"#"$%&%"' ()  !" B #! $ %&'()"!%" p′*+,)-(./&0 12 "3! 4!'5 F 5)!6 %)" 
)%"$&% $ (,&8&"&9! qth ,))" )2 1 2), 6)8! (,&8!
q | |B|: "3!% F &6 %)" $ 6('&""&%+ 4!'5 2), !$
3 $'+!#,$ F λB./&&0 ;3! 4!'5 F &6 $ 6('&""&%+ 4!'5 2), $'' "<&6"!5 +,)-( $'+!#,$6 F λB &2$%5 )%'= &2 F = F q $%5 F 
)%"$&%6 $ (,&8&"&9! qth ,))" )2 1 2), !9!,= (,&8!
q | |B|." # $ $ %& '() *++,-. /01/ F 2$.+ 3$/ 
$3/1(3 1 5#(-(/(6. qth #$$/ $% 1 %$# +$-.5#(-. q | |B|& 70. 
.3/.# $% 1 89:$; q<+,=>#$,5 Bq $% B 
$3/1(3+ 13 .:.-.3/ b$% $#2.# q& ?% {ug : g ∈ B} (+ 1 31/,#1: F <=1+(+ $% /0. 1:>.=#1 F λB@ /0.3 ub :(.+(3 /0. 
.3/.# $% F λB& A./ uq

b = γue@ γ ∈ F ∗@ 132 :./ F =. 1 +5:(//(3> B.:2 %$#/0. 1:>.=#1 F λB& C.3$/. =9 f1, . . . , fm 1 
$-5:./. +9+/.- $% -(3(-1: 51(#;(+.$#/0$>$31: 
.3/#1: (2.-5$/.3/+ $% F λB& D. 016. ub = β1f1 + . . . + βmfm@;0.#. βj ∈ F %$# 139 j ∈ {1, . . . ,m}& 70.3 γ = βq
j %$# .6.#9 j& ?/ %$::$;+/01/ β1 = . . . = βm@ 0.3
. ub = β1ue& 70(+ 
$3/#12(
/($3 5#$6.+ /01/ F (+ 3$/1 +5:(//(3> B.:2 %$# /0. 1:>.=#1 F λB&'(() 8,55$+. /01/ F (+ 1 +5:(//(3> B.:2 %$# F λB %$# .1
0 λ ∈ Z2(B,F ∗)&70.3 .6.#9 (##.2,
(=:. 5#$E.
/(6. F <#.5#.+.3/1/($3 $% /0. >#$,5 B (+ 1=+$<:,/.:9 (##.2,
(=:.& A./ q =. 1 5#(-. 2(6(+$# $% |B|& 70.#. .F(+/+ 1 3$#-1:+,=>#$,5 D $% B +,
0 /01/ |B/D| = q& C.3$/. =9 π : B → B/D /0. 
13$3(<
1: >#$,5 0$-$-$#50(+- 132 =9 V 1 B3(/.<2(-.3+($31: 6.
/$# +51
. $6.# F &?% Γ̄ : B/D → GL(V ) (+ 13 (##.2,
(=:. 5#$E.
/(6. F <#.5#.+.3/1/($3 $% B/D $3

V @ /0.3 Γ := Γ̄ ◦ π (+ 13 (##.2,
(=:. 5#$E.
/(6. F <#.5#.+.3/1/($3 $% B $3 /0.+51
. V 132 D ⊂ Ker(Γ)& *++,-. /01/ B/D = 〈 bD 〉 132 Γ̄(bD)q = γ idV @
γ ∈ F ∗& 8(3
. .6.#9 Γ̄ (+ 1=+$:,/.:9 (##.2,
(=:.@ γ ∈ F q 132 F 
$3/1(3+1 5#(-(/(6. qth #$$/ $% 1&*++,-. 3$; /01/ /0. B.:2 F 
$3/1(3+ 1 5#(-(/(6. qth #$$/ $% 1 132 F = F q%$# .1
0 5#(-. q | |B|& A./ λ ∈ Z2(B,F ∗)& 70.3 F λB = FµB@ ;0.#. µ

|B|
x,y = 1%$# 1:: x, y ∈ B& 70.#. .F(+/+ 13 F <1:>.=#1 0$-$-$#50(+- $% FH $3/$ FµB@;0.#. H (+ 1 
.3/#1: .F/.3+($3 $% 1 
9
:(
 >#$,5 $% $#2.# |B| =9 /0. >#$,5 B&8(3
. F 
$3/1(3+ 1 5#(-(/(6. |H|th #$$/ $% 1@ =9 G$#$::1#9 !H&IJ K!@ 5& J!L℄@

F (+ 1 +5:(//(3> B.:2 %$# FH& N.3
.@ F (+ 1 +5:(//(3> B.:2 %$# F λB %$# .1
0
λ ∈ Z2(B,F ∗)& � !"#"$%&%"' *)  !" G = Gp × B: |G′p| 6= 2: µ ∈ Z2(Gp, F

∗): ν ∈ Z2(B,S∗)$%5 λ = µ×ν. ;3! ,&%+ SλG &6 )2 >;? ,!(,!6!%"$"&)% "=(! &2 $%5 )%'= &2 )%!)2 "3! 2)'')<&%+ 
)%5&"&)%6 &6 6$"&64!5@/&0 FµGp &6 $ 4!'5A/&&0 p = 2: |G′2| = 1 $%5 2 dimF FµG2 = |G2|A/&&&0 F &6 $ 6('&""&%+ 4!'5 2), "3! F *$'+!#,$ S̃νB.



 !  !"#$% &' ()*)##+,- .)*$/01 23!$#" # $ $ %& '% |G′p| > 2 ()*+, -. /$#$001#. ($ 2)*$#*3  , ()* #4+5 SλG 46 $% 72"#*8#*6*+(1(4$+ (.8* 4% 1+9 $+0. 4% F 46 1 6804((4+5 :*09 %$# S̃νB& ;*( |G′p| = 11+9 K = FµGp& '% K 46 1 :*09, ()*+ SµGp = K[[X]] 46 1 8#4+
4810 49*10 #4+5&=>*#. 4+9*
$38$61-0* SµGp?3$9@0* 46 46$3$#8)4
 ($ SµGp& A* )1>*
EndSµGp(S

µGp) ∼= SµGp/XSµGp
∼= K.2)* :*09 K 46 1 :+4(* 8@#*0. 4+6*81#1-0* *B(*+64$+ $% F & ;*( W -* 1+ 4##*?9@
4-0* SνB?3$9@0* 1+9 D := EndSνB(W )& 2)*+ D ∼= End

S̃νB
(W̃ )& C4+
*

S̃νB 46 1 6*81#1-0* 105*-#1, ()* 
*+(*# $% ()* 94>464$+ F ?105*-#1 D 46 1 6*81?#1-0* *B(*+64$+ $% F DE, 8& F!G℄& 2)* 4+9*B $% D 46 +$( 94>464-0* -. p D I℄& '(%$00$J6 ()1( K ⊗F D 46 1 6K*J:*09& L880.4+5 ;*3316  1+9 I, J* 
$+
0@9*()1( SµGp#W 46 1+ 4+9*
$38$61-0* SλG?3$9@0*& M*+
*, -. ;*331 G, SλG46 $% 72" #*8#*6*+(1(4$+ (.8*&L66@3* ()1( p > 2 1+9 K 46 +$( 1 :*09& ;*( H -* ()* 6$
0* $% Gp& A* )1>*
FµH ∼= FµH1⊗F FH2, J)*#* |H2| ≥ p& '( %$00$J6 ()1( SµH ∼= SµH1⊗S SH2&N. ;*3316 O 1+9 P, %$# 1+. :+4(* 6*81#1-0* *B(*+64$+ L $% ()* :*09 F , ()*#**B46(6 1+ 4+9*
$38$61-0* SµGp?3$9@0* V 6@
) ()1( EndSµGp(V ) 46 1 :+4(*8@#*0. 4+6*81#1-0* *B(*+64$+ $% L& L#5@4+5 16 4+ ()* 8#$$% $% 2)*$#*3  , J*
$+
0@9* ()1( SλG 46 $% 72" #*8#*6*+(1(4$+ (.8* 4% 1+9 $+0. 4% F 46 1 6804((4+5:*09 %$# ()* 105*-#1 S̃νB&C@88$6* ()1( p = 2 1+9 K 46 +$( 1 :*09& '% 4 dimF FµG2 ≤ |G2| ()*+, 16 4+()* 
16* p > 2, J* 8#$>* ()1( SλG 46 $% 72" #*8#*6*+(1(4$+ (.8* 4% 1+9 $+0.4% F 46 1 6804((4+5 :*09 %$# ()* 105*-#1 S̃νB& '% 2 dimF FµG2 = |G2| ()*+, -.2)*$#*3 F&O DO, 8& GGO℄, ()* #4+5 SλG 46 $% 72" #*8#*6*+(1(4$+ (.8*& � !"!##$"%&  !" Gp #! $% &#!'($% p)*+,-./ B $ %('.,"!%" p′)*+,-./ G = Gp×B/
µ ∈ Z2(Gp, F

∗)/ ν ∈ Z2(B,S∗) $%0 λ = µ× ν1 &22-3! "4$" "4! 5!'0 F 0,!2%," 
,%"$(% $ .+(3("(7! qth +,," ,8 1 8,+ 2,3! .+(3! q | |B|1 94! +(%* SλG(2 ,8 :9; +!.+!2!%"$"(,% "<.! (8 $%0 ,%'< (8 ,%! ,8 "4! 8,'',=(%* 
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∗)/ ν ∈ Z2(B,S∗) $%0

λ = µ× ν1 &22-3! "4$" |G2| 6= 8/ |G′2| = 2 $%0 [F : F 2] ≤ 21 94!% SλG (2 ,8:9; +!.+!2!%"$"(,% "<.! (8 $%0 ,%'< (8 F (2 $ 2.'(""(%* 5!'0 8,+ S̃νB1" # $ $ %& '% F 46 1 8*#%*
( :*09, ()*+ µ 46 1 
$-$@+91#. D G, 8& FP℄& '+ ()46
16* SµG2 46 ()* 5#$@8 #4+5 SG2& C4+
* |G2| > 8, -. 2)*$#*3  , SλG 46 $%72" #*8#*6*+(1(4$+ (.8* 4% 1+9 $+0. 4% F 46 1 6804((4+5 :*09 %$# S̃νB& L66@3*
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/4 789/33'.  4 :4 ;4 < '"5 =4 %&'% SλG -. #1 >2? */0*/./"%'%-#" %80/ -1 '"5 #"@8-1 F -. ' .0@-%%-"+ A/@5 1#* S̃νB( � ! "#$%&' $( )*+ &#$,-
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'@@ 1*#3 CD4 0( EFF℄ %&'% i(F ) -. %&/ .,0*/3,3 #1 %&/ ./% %&'% 
#".-.%.#1 0 '"5 '@@ 0#.-%-H/ -"%/+/*. m .,
& %&'% '" F I'@+/7*' #1 %&/ 1#*3
F [t]/(tp − α1)⊗F . . .⊗F F [t]/(tp − αm)-. ' A/@5 1#* .#3/ α1, . . . , αm ∈ K( !"#$"% &'  !" G = Gp ×B# |G′p| 6= 2 $%& s '! "(! %)*'!+ ,- .%/$+.$%"0 ,-

Gp/G
′
p1 2(! 3+,)4 G .0 ,- 526 4+,7!
"./! (S,F ∗)9+!4+!0!%"$".,% ":4! .- $%&,%;: .- ,%! ,- "(! -,;;,<.%3 
,%&.".,%0 .0 0$".0=!&>?.@ |G′p| = 1 $%& s ≤ i(F )A?..@ p = 2# |G′2| = 1# s = i(F ) + 1 $%& G2 ($0 $" ;!$0" ,%! .%/$+.$%"!B)$; ", 2A?...@ F .0 $ 04;."".%3 =!;& -,+ F σB -,+ 0,*! σ ∈ Z2(B,F ∗)1? * # # 1( 9/% p = 2 '"5 G2 7/ )7/@-'"( J1 s ≥ i(F ) + 24 %&/" 4 dimF F λG2 ≤

|G2| 1#* '"8 λ ∈ Z2(G2, F
∗)( J" %&-. 
'./4 78 ?*#0#.-%-#" D4 G -. #1 >2? 0*#IK/
%-H/ (S,F ∗)I*/0*/./"%'%-#" %80/ -1 '"5 #"@8 -1 %&/ 
#"5-%-#" L---M -. .'%-.A/5()..,3/ %&'% s = i(F ) + 1( J1 G2 &'. '% @/'.% #"/ -"H'*-'"% /N,'@ %# 24 %&/"%&/*/ /O-.%. ' 
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8
@/ λ ∈ Z2(G2, F

∗) .,
& %&'% 2 dimF F λG2 = |G2|( P/"
/478 ?*#0#.-%-#" D4 G -. #1 >2? 0*#K/
%-H/ (S,F ∗)I*/0*/./"%'%-#" %80/( Q,0I0#./ %&'% /H/*8 -"H'*-'"% #1 G2 -. +*/'%/* %&'" 2( 2&/" 4 dimF F λG2 ≤ |G2|1#* /'
& λ ∈ Z2(G2, F
∗)( R8 ?*#0#.-%-#" D4 G -. #1 >2? 0*#K/
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B $ %.;4,"!%" p′93+,)4 $%& G = Gp × B1 C00)*! "($" "(! =!;& F &,!0 %,"
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1 "1$" B/H (4 ,5 476)6!"+(
 "7.! $%3 F 
,%"$(%4 $ .+(6("(9! mth +,," ,5 1: ;1!+!
m = max{exp(B/H), expH}/" # $ $ %& '() λ ∈ Z2(B,F ∗)* {ub : b ∈ B} +( , -,).#,/ F 0+,121 $% )3( ,/4(+#,
F λB* Z )3( 
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