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Lets consider the group Ay . We brnow Hhat \A4\=12
omd 0](2. We claim ot thee 10k o cuogrup
% Aq of ovdes ©. 1 H were cud a sUlogroup,
then stace  TR,2H1=2 , HA A, S, Ay
0 gwup OL% ordes 9. Lok o(He%_ \oeirv\e_Hfmm—
cdem{)ré element .

Since  ovd (aH)=0 (o(H)Qz AH=H ond
fowce o e H, e, :\—wqﬁ wehs , de . Howevey,
theve ane I different elements of #he Jorm S in
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0, we hawe seen that the pnverse A La«ﬂmncdz's
theorem s mot ue. A mohwol quustion Hhen anisto
that, can we oteast Soy swne)c\fdng oot the
tonvevse  of Lﬂg\f’@ngﬁb theoreom , 1o, M e say
tht Jov some fpeval divisovs of 16\, thore do
ast o Suoguup of tat evder?

The  next 4wo (Qmﬂ'bt"né 1) theovems  tell ws that
1+ 1s Indeed the cose.
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ket G be o Saite group amd b be o prime
numloey Such  Haat \3&1&\- Tom & eondoims own
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,Qimf“’ The Mmoot we houwe om element of
erdey }:,gaﬁ 0, we hame o Sulegroup of order p
{ay.

Weth oy prowe Comdg's treorem S abelion
groups , in 4his lechune omd il prawe it Jov Genwnal
groups later.

! o Couduys Theovem  (Jov abelion 5m\o)

bet 160 omd bln. The procfis by shong
nduckon on 16

£ 16122, tmen 2)16] and G has an element
of order 2.
Induckion Hlupothesds  Sippese o ol alelion grope
H, with  1H141G1 amd b6, 3 on dement
of oder b ow H.
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foo om eement ‘3} poUme cvdm?,&»a 9, (ushich
might be difforent Jom ). 1ohy2 Suppose ze@
omd  od()=m. Tham hem pime fadorization,
wote  m=9s whue 9 isa prime omd s is e
left-onon poute Them  ovd () =9 .

So let ael be the element of some pume
power , q . )J‘? 9 =p ,thenm als e desived element-
‘L 9 £, then lets look ot £07.

e G is aveliom =p 07 4 G omd hance
4%,7 > o group . Moveowsr \2_07\-_- % L
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Jollowing  1eault, which you)) prove. I dasigrment 3.
@
st Lsee dorigoment 3] Suppose  Grisa Finite group
omd  HAG. % % hoo am element o evdes 7,
M Foar § hoo om element of order .

30,%{ e/)mrmqo\e ,d we haue o group whose order
s, say, 8633 , thon You ;mmcdj&'}e\q Pnow that
i+ hao om element fé ovdes 47 omd 9.

WKe nows | stode omother  theorem |, ushuch gurankeen
290U Tomce 0—3‘ qroups o:‘ cevteun, Gy, A%m,w\\
\‘\u&‘r prove % &ev Oloelom groups, de%crm‘r\% the
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‘g Gl R O %\'ﬂt‘*& gmup , F IS a ?'n'me nuambes Suc\f\,
tht ) 16l , B )f 16} (e b doeont divide
\C\\) then & har a w\ogmp °4§ e "po\

@gocf (%w abelian Groups only) \? o =D then Teilis
uch o Sulbgroup. S Suppose , o 0. Thon Since
Fltal = plia , so fom Coucrys thewem, G
has on element 2% oder b, oy Qe G The fdeaie
% tonsider o epedal zet, prowe dnat ik iso
Auogroup omd Fhen prowe s ovder o ke p*.
(onsides , the Set

S - %xeél\ %Pws\e,mez:k
6eS omd 0eS, o S+b.
S voy eooy B owae the suoqoup st Ao
see Phat Sie 0 subgroup:



Claim = 1S\ = \DQJ %cw om integer (>, O<P£ ol
Suppeze (, is a pime which divideo |%)- Thon
y  Cadny's tesmom, 3 am clement beS =t
ord(D=9. 1} q b, then since beS, we bnow
od (B)= b , 56?7 —p g =p° , whuh
tmposwivle. So, pis the oidy pwme diuiding
s\ =p sl= | for some B

B> b by Lagrages theorom , 11|10l
= Qteast P |161 udnidh comnot hapgen | s
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Tho wmeans, S-S = e
-
B sine 27ed (%b)\?=€ ,re?.
S6 s (%P)Pt:e = %Pwﬂ? b xeS
by e definskion ot .
Thip controdicks the fack thab xS=S.
So <ot is med possible -
=> 3= ﬂDOL omd Sis the desired subogroup.
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