951"("" jvog‘pg

Recall fromm Twe howework That a_9voup G cic of
3 xeG <k G ix[ne T8

ln  Twig ase, we wWrite Cz=<°‘> | Say Gooid Wq&d lhj X.

(No’rc Twat  a cgc,l(c gvoup l'vuxj howe Wowe Than v ZX/V\,L,VM{'DV‘.

eg. T =(-1))

’P_VDFZ | £ G ’<*> ) o

-

o it |xcw<o,  Laat o x" are all tae dishnek elemnnts

A O

o it |l ses, e dickinet elomenks of G oare {'x”'lhc-ﬂ.

PE 14 l'xl=’0, Tmew G = {'X“Ihe /Yg b\j difinition, ad all
Tue  elomank ave dishiwet b\/] Hw JEH

| & fql“*, e %, ---J'XH} we  all  distinct by Hw 1.

TFov Oy @ & /Z, we Com Whrite a= |ov\_+vj Peéb_,..-,h-l?s-’

oo A=A e xm e LY, (D=6 - %3

Covi L& Gadad M |6 = [al.



[l/» (:z:u,{-/ “"’V‘j ‘h/vo c.'jdl'c 3vuupg o—@ TVIL SO ov-da v alve

i Owm 0 vp hre:

Tam:
() & ne Z Fand {70 anmd (-j> ave ujc,lu“cjyuups A order n,
P U <7>‘9<‘3> debined Wk'_“ak & well-debined  amd

o SO ovPl'll'M.

2.} | £ ('xB is o infinrte ujol(CJVD\AP) e e fp
Y: 7 =< defined koAt 1 well-defved and o

i$0movp higm.

Pf: 1) Firt we wed B thow Y is well-defingd. That is,

it o, e W (x7) =9 ().

/

& x"=x° T ’7(V—s =l. But V—S=/(+MI«.) 11229

)

Qe EO,...jl/\-l}j ond wme C.

$l) ,Xv-—s _ ,X,e XMW - ,xe =1 Yince ()’X),_-)’Xh_lqu all d{sHV\C{',

Py~ s Lg"'"“-l = 4=y, @ Yo well-difind.

Q(x= ") = Q(x2") = y**b - %"ﬂb = (‘f(W“yf(w"’)) @ it's



e homo mov phism, w/ obvicus inverce (f-l: (L3> _’<”‘> defined

lak — 'Xk.

23 | £ (’X> i inFiVlH-e, C,,)c(,‘c,/ hote Twat (‘(3 € — <7r> %
c,(;z,m/ll/), W{“zdd(lxmd St e 's no aw\bfjuihj n o Twe \luwj

WL eX press o fud‘eijw.

£ abe T, Tt P (ath) = 5= x~ 2" - L((“)Le([o)) $o
it's o homomorphizm. s vurjective sing  all elemeuts
com be expressed as ’X‘L, kel [+'s ivnd’ech\/e Sina, we

&\lnaolj Qowed X E#%x° £ wtb. D

ND"'U\HU'V\-' Let %h OLLIAD'I-( hu. (,ch.[l-b 3VDUP o—P- ovdbw ",
wintton M(H}O((Caﬁvdtj.

C_O_lfi U\D ‘hv ('iybw,ovp(/u'YW\, ?,A s D um{ct(,u_ Ojc{l'c jl@u]v
b ovder n oand €, T Z/"‘/Z-

I odu P ddbermine  which ot of a c,ﬁc,(ic roup
Wa{'& The  whole guoup,  we first  dutamine how e ovdu-
ot a power o W elewmunt relateg o Tha ovdu ol +hae

D‘Vl\j nal <€ lenaant.

/{_)\_fv_["- W O b« Jromp e G, ae T - (oY
L) & | x| =ec W l’x&|=°°-



o

\("‘)”‘}
—_—
(aool of n ond ")

2) e ] =n <2, P |x*]

P 1) Follows frowa definhion.

—_—

23 Lot ﬂ=(m,a3. T h=n'"A ond <L-a//ej where W ond

o ave Vclaﬁ\/cly pvinag,

T ()T <)) = L s,
1] 4 < wf
RBut v\\&'l'x“l = h’lc»’lvr“\ = 0 ||x*|

= \'x“l—— V\/‘(:;)' 3

What doeg Twis waean?

o |£ G’<’x> s finite of oduw n, TMmen je-(_s W‘k&
G lyl=w

n
So if y-x% yl=w &> =0 e (na)el @ nod
rel. prinm,

o|f (a=<'x> 'S iV"('iV\i'l’C) un L,]z')(o'“ Wq{—eg Gl =)
%" =% for soea beZ = ab=| for e b e =t

SO C,\-_- (7;“‘> & ec=| ov |



Subgioups oF ydic guanps

I+ twng out, all e gubgioups of o cyclic gwup ane also

oﬁdlc:

v Tue finite o, onside Cu T S$X) Lk H <2,
Let n  be fe Minimum (MWV\—LJ) fVlf-CS%V ¢.k. ’x”‘ c-H.

T 27D €H. Subpore x'e H. Tam b= qasr, soaey
ovd 0¢r<a,

Mug fxb(g(””)—q’ = x T X" 'x_ol’& = % € H) but \au& w\iv\fl’vw\\ﬂ'ﬂ R
o, r=0, & alb. T, WL o NG

Y

That is) v WLaVWP oL z,,\ is cﬁ(,ll'(,.

| £ G i om i ke ua(,(i(, jVU\A\o) a N,a./hj idontical OWCmemL

o

thows twat £ H QG) H i %Wu.wa{-cﬂ‘ ‘0\3 %X, W heve

oo g e leoast posifive  expomemt A, x> e H.
Thok i B ois also %clic,,

Sine all  wmtrivial elfs & an ifintte Cg]clicjmup Ihoawe

infinite ovder  all wbympg st have nfinike ordar.

Howeviry, & G ‘-('x) s Pmte, we hanve e Fv[lW)V\Q



Thwm: £ G=("‘> is fimke oA order w, T fov
each positive fVl‘l'Qg/Uv oo oli\/{dn'l/sj W thuwe g a Wi g U
%\Aijo’u\o A G ok ordu e

(NUJ“’ by Lajmwge‘s_n\wvbvvx, Twese ave n fad ™ owly Yubgroups
A G

El [L‘{' o. d,‘\/fd_g h . _D/w\,\ i-@ d = %) e \’\OL\/Q, t'xo([ - h

o (x"‘>| =a, Which prores existemce.

| ¥ H <G s anohar Wb:)VUIAP ot ovrder O, WC kuow
h
H =(7f'°>, wwme b osh o I'Xl’}= (n,b) -

@: 1) T Wka\mups oA z/IZ7Z owve 0f pvdins IJZ)S)L\I(OJ 12
’T\N\_\j ave 5=<67, <z>) <"T7, <§>) <§>) <|—> = Z/IZ 7, P"SP{’UHV'Q’lJ-

2) The Wlo:’)youlos A aye o]l & Twe fovm (m?) Wheve m

(s hownegedive.



