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d. (@) f Iy Let 1 dendle Hhe “do no\‘\mhf) " samm’r].
Let T denete o rolheve of DL = 722°
e cdodcunse (Cw) Qurechony .

Than. T denoles o rothon, of  144° Ccw

ond £ . V26w

andl cto - - N 20R Ccw -

For eoch. 1¢L<5 | £ donctes the Correspan&«nb refochon, across
He aocls drom. W the dmamm.

There are 10 summetnes w all + Deg j&} \,r, \"z,rs, ™ ,'C\ ,Ez ,-C3, -Q,,-Cb-}
Ead. gymmatny” could also e representedk by the pesmutedon if
tndoces on_ Hre QG’JMJS . the verhas .
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Ds s not avelan, smee , For example o, = fr



(d) Swnce \Ds\ =10 ¥ can onl& hove 30\06TOU‘PS O'F or&e:s
1,2,5,10. The  sobgroup o ordes | s Y, and tha
%U\okr)rwp of odesr 167 s Dg dsel .

So\osmuvs of odesr 2° There ae & of them , ecadn
cofnspavwolnb o an elwment of order 2 -

L8> <> RS <R S> 8>

Su\oarou‘)S of oder 5 ¢ Rt o\aScnrc,‘Hﬂa"‘ ) b Cor‘o”wU l\.l)
ever m—x&mhb eemenit W a SUbércup %ﬁr S

™Mus S to. This wmeans™ vione
PLMMS con he W « 'sc\oo-"oup C'F odsr S Tha
Ml So\o&mvp o oduw S \S

45> =5 0,00, 00y

3. (Dr\ s Y\,o"f Cac,\t‘c . To See w\m:) we u;l“ ’Pm\;l.&e_» a 'Pew
dufferent arawneh‘]'b

Reasorn. V!  There s no e(ewun“’ of ordu 2n ., The rdzhons
Wave ovde af wmost . (smee form a
su\oémup of sie V\)) and  The chons  eacl
Wave: ordu~ 2 .

Rgasm\, 2% Da s not a\o-e\\a:/g: ) .
| Foc ezample ,  consides Nﬁex}wvx,‘e\ as  drwre stp‘l—)

I ovd ahen. . Thon
“/’\.Z . P,F dodces vertex. \ 4o L
' b
f, ’ R e vt | o W

Therbec
_ R ef,
Simee D s vt oo & canndt e Cac,hé).

Reoson.d © D hqil C«ﬁ' QeaerHer eloments c:f Corder 2 , nameb
He  retlechons |, wevresr . A e can
have  at vegt | eaum.e ».')L% o 80?*:8* T
(Theovem 11.53) .

Y, 'Ba Theoremt. 1549 () e 8enefaéws o Z,, are: 1,35,%913,15,13,9,2|
Nohew thue are  @(22) =10 3enera:"w$ .

5. B& Therreom 1| 54(c)  the ebmmh of oder G ase_
1< - 100 whec acot((,(,) = l ,
-“l\ert are oL CL(.WU.V\Iﬁ"
100, 500



6. Well use Theorem N54() +o Find the sobgoups  anok

‘Far eachh  sobgro e Theore n.9 (a to
all 8¢ne:=cfw58 P - « ?&

CQB le . The Subsroups O‘F le are. of sizes 1,2,3,4,6,12 .

order 12 svbgmoup £, = <1> = 45> =<K2>=01>
order G svbgrovp 42> = 30,24,6,8,10% = <10
ocde 4 svbgrovp 1 <3> =30,36,9% = <45

order 3 svbgroup *  L4D j0M,8% = <%>

order Z svbgoup @ K6> = (0,67
order | sobgoup: <LO> =

We can express this v the Qo\\oum.na dtasmw\ (%mp\v\) :

/Zn_ order 1L
order 6 <2%>=30,24,63,103 = <o>
/ <3> = 10,3,6,4% = <A4>  onderq
order 3 L4> = 10,95 =<d> /
<6> = 50,6% order 2

/

<O> = io-s order 1

(b Ia 71.\;_ e order of a Su\oaroup diuides \7', so W s

either '+ (i.e. Yhe whoe 8(‘0\1‘)3 or | (i.e.the Hvial
So foup -

Z '3 order \#

0> = 103 order L

Fo(w LGz3> = 5 e, Gz, anzay, (1432) § < S,
os order Y .

& Dy <« Sy of order D, where.  we view the elements of (.D..‘
as '\De,rmu\'w\\&ns of the verhws o « Square ender the
? s&mnwi'ﬂft% .
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G has P(N=4 elmenks of order 10 by Theorem. \.53, IT# o
is one elument of order 10, Hhen

a,a ,a ,a
are all the eloments of order 10. Note : ,3,7,9 are
prws«.\.a e numbers Gss thon , ond I‘Q\OCHW\S prime, , o 10,

Ser the order of an clement dividey Hhe order of

e Hen ony nendwhty elemedt must have
o(w-&ru‘g? Since %|G\=P n OM:, mn.tdeb Q(EM
amemks Haa grovp- Thecefzre G (s eyclic .

Let G be o group wih the property thad the square of

euv elament = s tha  1denbihy . Let hWeG be an
mzﬂé elaments . Then *3 ok J

(%\\'\3: :é, , by Hhe propef'\'n of s §roup
83\;’\6 = W'
g = g’ \
8\1\ = ’fts ‘ Snce \nlsc.-'si then \rf‘:\'\)i)—:a

Therefre G s ol .

Tf \G\ =33 Yhen He posé\\o\:., orders ot eloments are
1,3, 1 and 33

Towoasds o. contradichon suppose. G does not have an element
of oder 3. Then W also cand have an element of order 33

(& g hes order 33 then 8" hes ovder 3) . Therefere | under this

assomphon. the eloments of G have order eidher | or I\ .

There. s onta one  element of order | | naumeld the n'denH“U . There
wooldh  then” need T be 22 elimenks & orders I1. We/l “Show
thod Hhals S \Vleossiblz, .

Fist T gue a quick asgument as ‘o why ts s mpossible -
Afterwards , Tl gwe a move construchie arswnen+-
Comsidas”
1xe6 | x'=e ak x e §
Swer evesy dament th G s assumed to have ordwr N (or 1) N
then W bk s Griel and mut hove 32 elomants.  However |
for eodn elemnt b of order It hos 10 reloted eloments :
b,b,b>, ... , 0 ,&°
all & wwen hewe ordef W . Thcre'ch-tl (3 can be split
vp info di%o'm\' sefe Ff s1e 16 whch wmeans s mahh,
s dwslole by 10, Bot 10432, So we lave o niradiHon .

Welve seen_ Phis o:%umu* before (ass‘snmm‘\ 2 ‘”3)



The followme, 16 o wnore conshuchwe o.rawvwrrl' s\newﬁrﬁ thot all
non\&w\'u\'n elumenhy connet have ovder I,

Consider on element of order \\ say o . Then

<o> = Je,q,0, ..., "

Pide ancther elamet w1 Gttt s ok a>, call this b. Then
b \Wws ordes W\ and

<b> < %e/b)bk) S )b\o.zl
Clam.: <o> Nn<b> = e

. T xedod>n<bS> s x=e then x hesods ) so Lad>=<a>=<K<b>
—— n

Now <05 U<LbS> cmsish of 2\ eemenk of G (\dm)-.h common do boHa) .
ket Ce G~ (&e>u<kS) |, and by a simlar agumest

Oﬂb sore Yhe \d_w\x\ lemaent . Togethes consist 0‘?
N domens of G, So'\b'\'\luﬂ is s'\-\'\? cJMo‘\'\r\.:‘X:-3 elumont

de G~ (<o>uvcssu<ey)

whdr  hes order IV . But
<> = fe,d,d% ... ,d"°% :
woold comsist oF 10 elemenk W & whew are. nat

o> ULb>uLe> . This s wmpotde  smee v woold me\\Q
el s 4,

Therefore, G must ave on eloment of order 3. 0



