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I J..J 

N~ 1/..L H <1 G- /,:1 5'"·2.{!). S.:..a. G-1+ 1.. ~ . ~ ~~c.r· A 0 -=AG(H} .;, 1 qnLr f· 
Pn:rof ·. C!> SJ Jll-· 3t W•J, /t:uc.. c:c, ~ (ML cl..~ ~ Ao ..;,_. 

~-.J ptt-3 1+/'"'-2.. ~ 
Ao = { c(; f • ~ l -= ~ io ~ ~ 't' -= j :f. So }G--= {! J W. 

~ .;,.,~ ;2.. ~~ Gf = { )"} ;,. -1 ~"-r t ,....~ G- ~ '1 J..... 2. • Moo 
G- -== ir ~ ,, 1 ~ ,;'~ ,, = ~ r . ~" ,; = ~,., for J-... -r, ~CJL. l'J/ 
~-4, wJ1. 71 • S..;.q_ [ t-": ,, J : '{.,.. ._c) 'J/1 = 1 ~ ~ Lwc (!}, k-r)l'- f 

I 111-a. 
kcAA64-«. ; .;, oJJ' ~ G- '= {t ~ )j} ....:Jt f' 17 : r .,_, , ,, i. • 

K. -= {'I~ :rJ w, ~ ~ G- o..J ~......:1-.~ ; G- =-{I<>!} Jo &./K ;. c:JcL·c... 

No ~t ~,;A 1 J< ~ ..... ~ ~~ p , .So 1<-:. Jl1G-. 

Cji > sl ,.,.. 3' (i,, ~ cl;.:u,. '1 A, a:. 'JG.~ u.r a...J (; = u .. ..,} .:...It lt 

?_, t 7 -= i-1· ~ G-' =- )- (;. -= {ta.j u 1 ~ 2. ,__J fkH__ ~ ~ ~ ;l 
l . i' 

. ftH4:J4;c4- for ?2.. "'Z.. ?1= I h 0 :, " ?~- lz. h ~ . S~ca- . !i 
~ ~fr ) 1 = 1l.· f'tr? .:fr '=- ,~ ~ fkcJ 7lr 7,..._~ f i.:J:s- -J;; ~~ . ;" 

fw- alL ~ 1 r ~ lb.o.c, tro ~ ~ di..f.:..c.t. '" 0 , H -=-{$} ..... fL. 
s....£._ , 1- • 1- • / ' _ ' • ~ c:J cl.:c.( ~ t orJ.r If. U ~t..c. ,; ~ 0/ '= 8 b~ C&UGIC ~ ·"! . 

~ IMAff.:.r t ~ r:f../, 1 4 '1 ~f'" (-r=. O ,J, :J..,J) ~ A,. 4J.At(,_/l·tr4.-

1 ° . ¥ 1 * ,;,. s ~ ~-~ > '~ 7 ~ ~if .;,. ~-+ ~ > '~ ~ t , 1/v,." 

~ 0 -= {$•, 7"/ ~ k* i- -J. ~rlf. > ?it-~ .,.J...,. 2... ....J 7* 

-t~~ ~lit"~ ;/; ~~. 71..- Ad-O~ 0. 

(jii) 1 .. . /L, ~ -1 ~, JL It~ J'~ 'f ~ 2. &K Grfel.<... 1-k-«-

'1 II ~ 7, fVC. ... ~ two "~.. c:.,..,_d~ .d.c-.c..J;; ., & ., ~ /..av.c. 6l = {f I ) ,, j 

"'" t ~ ..f I :> '-4 ,, ;. "'" a4-~,..... J.k.,..~ /At..t 6J.. I= (! -2.) (8'-4-)-==-.4~ 
If o( ~ . ~~?~I'} ~d p .;,. t ~,-I.» flit~ • 3 -=. fJ 2 = J. ~ p-~,1;;. e(_, 
Jo S={ol, fl ~ 2:3 . S ja:c.,..._J:.. It&. ~ .t~ of ~~ .2. ..;. & 

~~ . . ~ ~~ ~ -~.;., ~ ,J .r, Acd-6l = ST ~ ~ 
S 1'\ T --. 1. ..J T 1.4 IlL ~ 1- ht.ur ~~"--" of tt . 

T ~ (\/~1 ~ ~1".7 1 rrrkr 4-, si /AwkT/-= /, . B.J:: Cs(T)=L. 

&..u.. ~ 6l ;., ~ · ~ Jr., ~ 7- T. 7!u._ r .... .-A.. -rrl.i. 
&' ~It- • lo A...t(Q. ~¥- • 



(/v). ~ ~ L..ol-f.. lt..u.. ;~ c.J..~ ~ Ao J,:J I+-·J.2.., · A•) G-: {l ~? 1 
~ f'I7 ~ tA.lt..r ~~+~"-" ~ 'J_, tH" i_,.,..z"-~ le.t Y= ~.ol ... ~ . '"' lt.A. 

1-".t CAa.c.- cu ~ \f J J!.r. f ~ ~ we ~ G-' = {t} ~ '1-(;.-= (t:a.J ~~ (;.. r- . ) ,-~ ~ , { 1-l. 
• > l...., 

~ "/ cl.au .z. ,) ~J t1..~~ lt... L .s -J- G ~ eLL M~. . lj ~,. 
c:J~ ~ ~ ~ Jay}'""' . 11 .... l~ c..J ~t..;.., ~1-' )z.=-1 . If {J.l"lro ~ 
f-JcJic. , ;1: ~ tf ljj'i (lt-.2., I) , . ~~ tt.~ ~ ~ "'Aj ~ 1 = i . 7L..o 

G- ~ ~ Is ...;.t.;.. -..,_,L- ·, ... ~J ~ r...t ~ f'M..t.... lt.. ~-
s~ oJ ~ 2. ~ ~k . 7l.c, lc.;.J ;. , ~~ j_s~ 1 -r 
':J~ (Jl-.2.~1) • /4c,_,"' . Jl1L ~.,;..,. .o..U It:., . ~~~ 1 G a-J w ~ 
~t?."'t ~ 1- ~If-~ ck,.~IA.:.. ~ G. 

(v} I, ~ ~·~ ~ ~-' ' Tnt"'-0~ 1'1. ;..is ·,G ~\K~ GLMcl JG={-rl 

L 

~ "/ IIY"J.u. ..%. " { 7 , ~) '='- ~ z. . ~ t~ l .,_J_ S«4U£M W. ~ J-~ ~ '/ 
• ~-¥- It -11. I J ,. I J 2.~~ 
~ ) " ~ > ~ • • - - • rte-u.. u- ~ ~ . 'Uw4 "l -I W 0J.1c.-H G- -= Lt · 
F..- 72.. oJ, fw. Y.L. ~ .. ~ .) 1 ~4l l . J.l.e~.x..- ~ JL_ 

1-'~?=t-'r ~ ~u.,.,c. <7.tJl.=,l.r ... ~ft., f..,.,~ ~'.1.. t...J a-£_ . 

s~ rut . ~"" ~ .;. .:..IL~~/ f:.J~ . T~ 7~= I, (t~ 71' -~ It:.-· 

+ t;~ o.z"-' a.J {1\ 1 r} 1 ~::,,., '\>.t--' . ~,.. ,-'t 7 -= t-'_, ~ !.-c, 

l? t'r)z.-=- 1:z. r Jl r. lJL... ?a. ... I, we ~ lk.. ~ 0~~ ~ ~ 

. ~ ..4 • ...1: ~... ir}. ,;, "/- . .....t- .2 • WI.-. ,~~ J • .._ 1-c. ~,... .;,_ 1 
wl.:4 ~ d.-e-t ..,J;;._k, (ti ;. ~ urJu. '+. 74 ~~:> 
1 (V) ~ cl..t...r. .' 

~ .'""·33 . If ~ ·1'-fr""'t G- 1.- "" .t.-..L._-:J s~--1. ,.J.r r;. 
lb.. ~ G- w ~ e.t:.c. , n- J-. I'- 4 Aa.l '- .... <\--"' n .. :'~ pr ; 
s.--.. 1\ ~ 3 . ( 1-. ~ it... ~ 6l -=- 4?, ., "-=- 3 , h... ..,.~~ rrJi,_J_ 

) . 

F'f """~ ~dc:c. 
f ~ : s "1'~ (;. lA -,ur/; CA;Jd.Lc. • ~ ~ ~;.,va 'l.r~ G-, ~ 

~ ' (rkc. J~ 1- ~"t. ; • r;., ~ k. AWu_ J f'- lb... Jl,G-, ~ 
~ k ~~ of nJu. r~. B; llr· 3 (IJ ~ iJ-~ lkal: r = .2. • 

s1 l~t- · .3 vn ) <l"> ,~> ) G-, ~t k ;. ·'if' Ol.z.. for s.-.c. ,... . B<f 
~k.c:f~ ~ 'J\. we ·~ ~ ....... JG: G-,1 = 2.. L.k. ~ ~ IJ:-...1::-



G-, =- {_J, '}} M1t {.t} ~ ..,.J.v.. 2"'-' ""'tt ~~ ~ G = {G-, ,~; -k {t} cJ...r G-, 

V· ,.. "7 .J .....) "'/.- "- 3 , G, ~ It~ c::Jtl..:L s~., 1 ~ It- • '" AJ- fr J 1 

lk, a.u.f~~ t __,. l_, "'~ 1.:. , ;.., ..,..of; "-- J~te • }k.,.c.e.. "C 2. f fi} , o-J 
,._ :z.. 

G-/ ( S} :. ~-J ?- ~r '1- • S"'u.. IL.. t4AI~-wv ~ ~ t I+ 2. CA.&...,! 

be. . ~kuJ ~ G- ' ,, • 32. ~ ltJ; G- hAG AA ~ J~ H 1 
'"-~ 2.. vi2. H- Cc;. (~} , ~ H ~ k "JJ.u. .. ~ So (;. ~ "J- tJJL&:l.-..+1 

. (])). 7l.fl'r<...,.. ~~~ let G kc. ~ ~ ? ~ ~,.., ?a ~3. ~" lk... 

~ ~tJ.tO... "~ eo ... ~~. 
u ) I 5 :. CT 'I ::a It- • 

~;· J G ;,., -f el...u " -1 • 

~ii) G- .. ~ 1- it&. ~ l?z .. , ':J." J (\~ ... 

P~ ~ lil') ~ ({) ~ cluu. Ffl'< ~ -...i.lrtt/i,J; ~ <T ~ c.:JrlAc.. -

\:rjG./ lt&W)t :/;,.elf k c:~ck~~ L; 1·1l!> ,__J.._ '·'l"}. [71:.,.. s~ ~ 
b ~ uf'4Ui- ~ ~? lA) ~]. 1-k-u- /G-: G.l[ ~If.. B..C IG:&'/?'f 

~L;,.. , __ , G- = J. , $o ltd Itt. ~ 'f. ~ anuiJ k ~ ft... ,. -1 . 

{j) ~\!!e). 13'1 1¥•2../ o-J i't-·J (ji), 0 A...J ~ ~ ft.. ~ .... ..,. . ftL..Ju~ 

~ 1- ~ a . ~ ld: Z <t G, /Z/:. ~, Z ~ c,.!_ S"'cA '-s~ 
. Z .t..~iJJ{; ~ ~ S·-2. (/)_, ~ '.Y .;..LJ~ we. ~ ~~ IW: G/Z 

lu..o ~ ~el4., .r~, H/z 7 ~.2.... LetZ-={t} a-~ H=-(t:t'{j. 

If H-= {t} , · ~ ~uJ.t ~ fn>.- ltr-3 V~) ,, <r>. If H ·~ "-~ 

c:~elu:... , ;1; .. ~- 1- I:J!" (11-.2., 1) ~,) . ...,. 1 = ~2.--J, /b.... y = { 7} 

c.. 4 ~14~ s;.L- . -I H. s. y <J c;. . A(.. y ~ G- 1 ~OL G-/G' ~ 
""'0..,/ L/Y 

~4~ ... f4""J _ B:J ;.J.-d...:.., flr/Y .L, Lvs "'" ~eL:c. J~L1- .;..£.,. 2.. 

. 8~ HI y iP MJ.u._ of ~~ ( ~- 3 > I) . 1*'-u.. H-+ L ~ (j. -:: 11 L ,._J 

H n L ..... J-lr ~ oJ- .:....h..,. It-. ~u. G- t. + ~ .1.. ~~ Gl- { CCI(, }J} 

wLx. G ~ (oc, f} . ~ r-=- [ol .. f) ;.., 1-~ z. ~cc. «~ ~ 3-G-. 7L 
I G 'I = .2. , en..t~ 7\ ~ 3 . . 

(jii) 9 ~~) :. c....J-..;.,d ~ l'f...J (!'v) ~ <r> . 



lE ) tck e.uw,;kr "ow ft... htm.- ~lti-~ 1- N-kr t 3 • 

If f-.::. .2. , ~ 14 ·2. I ~ /'i-·j ftJ J sk.w ltok lk o-e.b:e ~ ~ 

~ ~ ft.. ~ Jo--U~ ~lfA • Far tnltL /' ltuc, A~ a.Lo qa.J4 
~ ~+~ liJJru 'I ~ . 

Ffl< lJ I G-/ -=- t 3 , G-1 + t , ; o.LL . If G ~ •" -el.c.~ t of 
~ ;2 ~ ~ a.. . -= { ~.,' l w\.1( '1"-:: 1. , f's? -=- !'+" ":! I'+· 3 ti) . 

0 "- 1M. c4r- /u,...J I 'I G v., oJ ..q.}' ~ ; ' lib,. (;. -=- iJ .) 1 } w\JJ. 

~ ~-==- ,, ~ 'J~-=--' ~ j-: r.r > 1 J . ~ t)f=.; G- -::s. rs-', ~ G- ~ 14 ~;u 
<._!;_.~ 1 tt., ~ ~ {i',j} LJ t?} , .:J~; 1-'!1 = !l" ~ 
?- ~ f'J7 = 'f · Lk sLJ.t ~ ~ l~ ~ 'J p; ~ l/'3 :> 

~r-ct4 · Ltk s:bl;,. . · ~ ~ ~-~ 
~fiiAA., /4- ;35' F&r ~; .I ~ ~ 4!.-Xa..~ tw.:, 9th t' jt ~·rlx-2 

~ T 1- (Jrkr Jl . ~ F~ 'rlt ~ IL-, > G-'-lG- "' 1 ~ f 
~J G-/G-' .;, .d...e...f~ . t.JL_ t-= 2., ~ ~ it., ~ ~ ~ . 
~ · ~ft.. HJ, ~ ~ /k, ~ P;rr~ 1f3~l. TLI-.1, 
/'+I S~.t "J ~J.u. )' ~ JL .Jc-e~(}- _, ~ . ~ p• ~ ,_;; (1... 

~~ ~ s.Jrry Jl,P 1 mJu. ; 1 a.J lk H·.,:_~ ; s~ 
1 ~h.... l' Ale J.t t:J~ " 

If ~ ~J k Su. //:J.; 

I~ P ~ -= CJ?.3- /') (f3-/'1 ) c-.J . J Acd: Pv'/ =c. f {f>~ ;'"} . 

(f) To ~ ~ c4"~ ;~cl: 1' fw.o f"'h/'l fl ~ k ' Woe. ~ tr 
~~/._ M . 14~/w;.._ ihJtJ~ 4 S~ fl Z 1 /k c...J-~ "/ H 

wilt ~ ~ 'f lk ~te- 1- J< • If G -=- 1-i K ~ tl.c. ~-1 ;~J. 
-~ ~ ltio w...y., /A.. /G-/= IHJ.JI<Ijtz/ . 7f.... ~ Z =-1 .:. 

. ~ ;~lH., ~ It,... G- ~ ~~ ft... tLH.ct ~~J 1- H ~ I< . 
~r ~ ~~ 1 ct.. ~rJ_ ;~ V:: wdl ~ t~ &~ ~ 
IU I~ ·......l.J~ -~~~ z (LJ -t. 1.. If }'H w ]r K ".c. cf ~. 
f "" l'~ .. IL:. ~ ~ ~ ~~jk cd..n:u. Z-=- } H -=- }K ,. B-t 

/~ZJ-:. r-t So /lo.J; ~ t:\~ f-• ;~"Jk ~~ ~ It_,:~~ 



ib~-.. 
~__,e . ._ .. l. f{~ , 'f ~ lfst. ~~r oJ Z-=}H a;.. ~H 

~ ~ J' 
~ I~ {uft r"'t ~ Z > I~ 11..... c.c-t-...1 ~c-t G- = HZ ~ k J.Ji~ 

/$" ~ u ~ll.o.._. FtJ'(' L~ ~~ G- -= G/Z8 , ~ G--= H x K ~ .. 

f t.. C..rli.. .:/Ut. p~J:, a.cJ Z8 · c.,-i.-G ~ oJL fc.~ ( t , ~9) w:JJ.. t ~ Z ~ a..J 

wlue 8 ._. . a. ~~~ oJ Z=7H tmk l!X... U"kr /fA. ~-rt-~ 
\ 

~~ , 14 ;-1 J~ Z6 ~ 7:- ~'C. alL tl'!l\.j'1o.h.. u.cL.r- ~ G- • 

. fJk.. H i. ~ 1 IL.. a.~-A- A/,J..;.. ~J -1 ~ t~ ~ lk.. /L;a 

~u.""',~ '* ~ "Act ~) -.o . ~ ~J f.e J.a-. ~ ~ ~ KO 

~M ..:... ~~., ~ "~- fL., u4-rct ~~J; ~ 4.~ ""---Lr 1 Jl4."' 
~J . 

~ /t,. .J tJ J U G- lc.. a.. 1-~~ s-.4 lt.k ~-=- ~ tr ~ -1 
~ f. 7L. .. , /(;.J-;:::::. f:tr+• f-r .r~ r-:s.l~ 2.;, ••• ; G-/G' .:. d... ..... J-."1 ; 

4.-. J (;. ~A ~t..o.. a~ l ~ '~M.A.~ ~ il .,. ~ , ) ... tt... c..:t~ ; .....1..J: 
G-, (;.:&. ·~· G., ~ .,. ~- AkL.;._ Srl"'fS 1 .w-J...r ;J. • . . . 

cy·) iJI...~ ; = .t. , ~ ~ ftc, u4-,..,..t ·;.,H.,.J; U,~J..;. .. 
~.,. ~ Oa.0..,.-.2 ~ O,_(St r-y. ~ ·- .. 

o..J.. o at.T"_, ~ o3s:-J ~ ---
'-t &....,.. ~c) 0G)...,._1 AK k..f W ... r+fkc... 

lhiJ ~ f v. ~, we. ~ lk c.c.iraL p~ ~~~--
p* pr-1 ~ l!*)1./'.,.-z. ~ ··- ~ (f•)r 

""-t: p* p-r-' .... J t>.,.. AK. "ef i..~L:c.. J.k.~ f'= fj.3 ~J P"'::. r;a . 
P~ ~ F~ 'f·l (f > • ~ <r'-= )-G 1-- oJu. t, iC ~ ltc.t G-/G--'.;. 

-el.....-c.../ .. '7 via. !1 E 3-G- for Jl f e G-. /,... (..d", ""- .._ ~ 1-~ 2. ) 

lk ltu4f;~ ! ~ [ r .) ee) .:, ~lie.. f' ~ f~d o( • 

~~ G- .;, ~ AJ,.J..,;,. ~ ~ ~ c~ ~1 , 11 So fL&k [t,, '11 ] -J:-1. 

~ G-, ~ {~, ~ '1,} Y t44n- ~l;._ "J- ~ J> 3 • ld ~ = CG-(G)) . ~ 
G1 ~ X1 n Y, ~ X,= ~(t,) a.J Y, = ~('J,). !3d s1 ~ ?1 ~ ~ 

<-xa..J4 · f ~CA.Jttlh ·.:.. G-. ~ /G-: x,J=IG-= Y,l=? . ku...r, 4.J 1, 
)., ~ ~ , X I --:#: Y, A.J .&. I G- : Gi I :. ;J. . A-4. G-, r\ (;., = }6, :: G-' 

~ so tk ~ ~ &/G-' v., lk ~ J·~cl #f B-,/cr' ~ 61/G-'. ~ 
~ ~CL G- : G, G; ... 0-. c...J....t ~~ "' (;., w 7:; . ~CL. ;tG-= G1 , ~ 'I 



r-

I - I A.~ l G; ':::; G- J_., . 

.,.... I tr/. 
CJiJ It ...;JL le. .s~~ lr t~ Q.2 ~ o2.. Let- G- = 6\2 . ~~ 

G- = {'!, > '11 , I~, '2.l ~ G.'-= { J} :~ ~ .ta. = I c-.L t/· =-- 7; = l~c:' 1c:] == 1 

~· ~ 1, ~) ~ wLi1... r ~~~ ~~ 1 -= r}, , '~-z.J -:a. fr~, ?J-=- r 'I} 1J-= 1 . ~ G- =- G-, G-:1. 
w [(;;,G~l-=.( ·-

wLu.c. G-1 -::..{t_, 7,f a..J (j.L:: {t~, ?.Jj ~ t,_.,. rr-tr-.~ ~~ k {J- , 

G-t-= ($, > IJ, 'I:Ll ~ G-: = {t,(,. 10 ?.,.} · 7L,... G- -=- G,* c..: ~J [G,•~ G-:J ~ 1. 

__ tt-J J...o.... c-;~~- , c..~ ~ ~ ~.i. 
~ 7L. ~ . ~;3, e,j~ ' <"Ajel..C. .1~ -1 ~,. If. .. tt~ - G-, 

~ /t..u., ~ G-;). , w1.:!. 0 61 c.--r~ I() • M 4J'tC. J~~ .) ~ ~ C~h..tJ 

J,..+ 33(~) _,. 3r(f) + ..... -=- f.~(/+3)"- (1-3) ... }-: 1-yo_, {2.W:..(:-1) ... J ~cl.:c. .ru.-4~ 
"f crr-l.,r '+ ; ~ 0~,__, c.n.f.:.... <.~~-2-...,. zr-'( ,. ... -+ ( -l)rj -= i'"-' ( 2..,. + ~· )""'} 

~el:c.. . s~ '1- o-rcA,.. It-. S. ~.,.. ~ 0 ~..,._, ~ ....,t ~ c.O ~·c.. • 

(!!iJ Ld f ~.. ~ . lf G i. 1 .tt..'f./'~.J; f , ~ Ji. I~ CA..trd 

fo.d-flf:' C.~ . ~t k oJ- lj ~ P =- 1f, ~ Cl-J J" G- -= P .,.._ If w -'"'1t'u.C-C 

fr ~ (.fit f'- ~ r*"r . Lei- c;. = G-, ~~ ~ c. .. : = (f..::·'" 1 a..J [G,c.~=-j 

lkiL t! = ftc:, ?,a ~ G-f ) ~ 'It= 1, i=-1_,2.. So c;. ~ 1- 'ir-
(f* J ~. lAk ~ 0 ... ~ /JAC 1/ .. ~:1 , So JM r,t~ ~ 1 ~f";. 
74,. G;~:. { t, r.l. , ?a.l ;,. 1 lg~ z q.J .f c;:- .;, ih ~~r, 
G ,; fL_ ~,...t- ~ G-,*" ~: • ~ &j'" io ~ 1- /;jtL 1'~ -for. 

' ~ G- wov..l) Lt.. ~ ~,~ f , );r l't-·:1.4-. 

If G- = G, G~ ... G-r ~ f '1J" f*f_,._, 4 G~ , . -~ , G.r 'f lfl~ f ---> 
G~ -= {$, , ,, } -/ far f"', ~ '1,' ;_ J., lie. A,c;. =- {?,G-., ... , r;...,..} ~ 1 
U:Ju. f . If ' (, /~ J.u:c.cl ~cf 1- · {!J,'J .M:/J. ?~~C.r 'If ~ ]'r-~ 

L~ l'f..J,-J If G. :.._ '" ;-~ .r...,J. lta.t- ~'=-1-G ;, 1 ~r /' ~ 
/A,.. ~ ~~Jr-. 1-- G ~ +~r- 6-/i;.' L~ u <h 

iil\tU.r J~~. 

P~ ~ u /G-: G-'J - rl..,... s;,.~ fr;'t-== r, fk "~ ar o.4'~:~L.-
1' <;. -t~ G/G-1 iJ.c~IW/4 c.. tt.t ~~:- j>:tr. 7L;, ;, .L, ~ 
lr I G-: J-t;./ , lk '"~ 1' ~~ ~~ 1- G --~ u.. l.1k JJ... 

~-~ G-/G! L·~·~ • He...u.. ~ ~u..tr. 



~ If C = H , it is an easy consequence of Theorem 14.3 that p = 2 • Then 

Theorem 14.3 implies that G is one of 0 , P , Q · • 
~ ~ ~ 

Suppooe C ::> H and p is odd • Since 4t/C is cyclic, Theorem 14.3 implies 

that C =G. Let G1 = ~(G).H • By Lemma 14.41, G = G1C(G1) and so G = G1 • 

r 
By Lemma 14.4, we have G = P H , and we are done. 

Finally, suppose c ::>H am p = 2 • If IHl == 2 ' the :i::elmll theorem follows 

from Theorem 14.1 , so suppose l H l / 2 • Since C 1 is of order 2 , it follows that 

) s s' 
1 (C = 08 Q8 z.1, where z1 = .C22(H) • Thus, C is the central product of 

OS Qs' d H 8 8 an . • If C = G , the proof is complete. Otherwise, we get 

G = ~ (C).c(.Q 1 (C)) by Lemma 14.41. Furt~ermore, H is a maximal aorma.l abelian 

subgroup of C( 121(c)) • It follows that C(~ (C)) is one of P k, Q k, 0 k • 
2 2 2 . 

tY 
The various ismorphisms follow easily from Theorem 14.4. 

A 



. . 
LG-J Let H ~~ "- ;-~ ·~ )H-~. 1' ~r r ._J u z /,c_ ~clu 1-
~ ; .. , z = {!}. ~A tt.. ~,.L J>~c.t Hz ~ ~ &- -:11~ 

~~"v ~ hc.c.-o.e- ft.. i.tL-/~ . .1~ 'c- ~ k Z, = '1}1-/ wt1.. 

z, = {J'I'~-'1 a.J 1t.. o-.4-~z.u- 1-.. z, · ·~ ~.2 w A..t-z,. 
~ 14-·S . L..d G- k.. o.. "~-MeL.·,."' ~-~ s~ /l..d, 

~ ~,..,..~t_;, M~ .r~ eJ. G- L. " ·eke.. ~J ld- Z ~ {'!1 -~ G k 
7 o-rJ.c.,. ; ~. 7L.JI4.. . 

(/) for 6-JJ} _, ... G- 44 · It:., ec....:l-...1 ~ Z.P~ for .s~ rw:.l .. :~., ··-

wfo.. 1> =- 1>,3 e11o.~ ~ ~d-~ Z ~ l.c. ~)~ 'f ~=I . /G.J-=-r.-.+:tr. 
\fl) If ; = 2. 4"J h\-:a I " G- u. .. c.c.4-~ ~ of ~ 1 lie. -fot-.. 

~.,.. ~ 0 ~.,._, (..,..>- o) o-r qk. ~~ > ~· ~,.. _, ~.z." ~..,. (A >3 ~ r-~ o) 

Ck~ 1\o ~ &/ /l.....e, 41'<. ~~c. • IJc.. lv..u.. IL. ~,.1, p~c:l ~~J:.-
0 IC'\r ~ If\ o.or-l "" ~ 0 02.11\Y"-2.- A'} oJ.n..-.J ~ •• , 

;z4: "\ w~• ~ . -== ~ .tlr. ~ .._ "'t.z.• "" 
~.. 6( 't'" ~ 'i lc 0 (Q, Y-t ~ ~Ac. o>-~Y-2.. ~ • -· . 

,(\ .lOr- 0 0 ..nt-l "' A\ O.l.;()l'"~.t N 0 . 0 3A'l)*-J 
'-".z.~ ~ - .z.lc ~ .,_ '-'C.tlc Ul - 2.1C 4. ,..., • - . • 

(lii) 'I ; ; 2. o-cJ "'~ I , G- ... tL... c.c.l-,....1 ,~c.e z ~.,. ;w. J""-&. .,.. 7 0 

4t..J ~ ~ it... ~rJ.. ?~ io~k ...... Z6(-~ zo~.,._, ':;t zo~~'Y ·-· 

£Je. ~ ~1: 

I l~l~t-·s' l.._l: G t... ... 1-s~ s.....u.. tt..J: l G-' a.. ~J..:,. 
~ G.' ~ ~eli.e. . 

P~ ': Ld z-= J- t;.'. s~CA. .z ~ G., z ~ c;.'. ~ ~--" ~~ 
a- J\Ot• .. 1, ~d.:.c ./~rhf H 1 G- ~c.L ;. ~...:..t ·..sw.J.j._cC t-
Z -:s: H ~ G-1 • If G-' . M ,.._.t ~ck.c. :1 /t:c., H.< er' ~ L, s:~ li >,. 
/1.».. ~ a.. ~~ .t~~ I< -r G. s-.J. /J,.J,; H < K. s G-.1 -~J 

I K ~ HI-=-;. n.... K Co )\,f; CAJ~ • II I< it, MeL.~ j . it .:- 'I iaJ'L 
("', 1) ~ /HI-=-;,... , ~~ .11..,1< ~ -1' ,.,..J,u. p2.. . If I< ~ 1\o-& 

r A-£.eL.4... :> Jl1 1< iA~filL 'f ~r /'~ ~ ~ ; ~ l:J l'f · 3 (l) ) a-.J -J..D - 'I 

~ /> = 2. ;~kJ ~(;, 1 ~ 2., ~J lcr·.J (!v) • 7k. ~ ~~ ~ 
u frr /<. lr lee.. ~ "f /L_ ~~ 0l.,.. . ., ~ ~ ...,,., , ~.z. ... '*' /,'J l't-·3 <til ) o.J(v) ~ ~: 

1. · 

B-t I< w-~ · 4. .t~ ·L 7 ...J...-1~1&4J ~~G . . ~ 
L ~ }z. t;. a-J &o [L, G--'j -: 1. l(f "f· ~ C!_i"J. ~u.. L ~ }K • B....t ~ 
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~ q _,.., , . . . 4ve. ~-c. "/-~ .l , s. K. C..rtllt.-1- ~~ ~ '1- tl.uil- . l.h.. 

C4v't~ lk.k I< ~ ~ c.~t:.~ J~ M=.n.,K 'I~ }"L· 7k... /i<JG

a-J to , ~ w-e ~ ~t ~~" , [M , G-1] = 1. . 7L:. e,.J-~-J;, 11;,_ t~U.q_,t~ 
/r..J: } 6-' &. <:! d.: c... • 

f~ 1 lit-·!>. .S..;.CA.. J-G- 1 i., A. ~!..--;.. /tleL;... s~ '1 G-, 

c.t ih "'J~ I 1-3 ~~~ • . f.k..CL (;./ ;. 4./ckc.. LJ l'f-·SI' a-J ZG' ~ A.. 

e.l....xa ~ 14.:.. ~ c.. t.rocw H. G- • s. z c;/ ;. '· · -'··c. G.o • 1..«.1:- H A<- A. c.Jv.-..~~ ~ ' ., -r:--
~...:..L L '3c.L:c. .(~ .-1 G- eq.,J;,.,-.~ z G-'. ~~ ~ H < G, 

a-.vi if C -:. CG- (H), /A,. ;, C ;,. " ~~ Al,<l.·a.. .s~r-tltAf 1 G

c,.,J-~ fl ·~ k-c.c.. J- C ~ 'teL:c. , ~J .r. J-C. -=H . At,., C/ ~ G-/ ~ H ;::.A-C. 

If C ,_ H, 1k C ~ 1 cl.a.u 2 .... ~ ftr, ~sJ ... [f,r,J.,..r -for «11. {,' ~ c, 
t'J 1·1 Ul _,(iiJ. l..d . 14 Ak£;_ frt'? C/H k 1 'i~ t; l r.t, · --) , ~ 
lj ~ -~'.a. :?;: • ~. , w '-t H ! I , H l ~ .) . -- k a. l Mk 1 c.; H . 7l..t- w< ~ 

.~ ~~ b ,~ [ f,' .) 'fc: J = [ r, > fc:r 1 '::. 1 ~ .: = 2. ,3.) -- a...J -1UACL 1, E H -~c. . 
I /> r,- • ,.,., -• ,~-2.. 

J.k..~ fj -= r:a. • /f 1j ~ I , we. M\H. [ fi > t.,c J =- f'fc: , t: J = :l frr 

All.. i .~j-. If L/H = v;,:..., (C/H), d {:ft ~vwlt;..t L cLr ~ , L/-== L , '- /H:. 

~ L 7chc.. , ~~":/ k ft.. c.Lh.u.. "' H.. '*-'u. r1 = .l ~J C./ H .:.. 

~~' cw..J .to C1 &- 1-~ !· 
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