\l&(:u\ an\-; Q\>0U3f Sr\

) Sa= LG Pareicgendy (Soss generatd by franspositions)
Phs Every clement of So is o produck of cycles (cyoe
Decomposition A\jor\\-wﬂ. Therefore it is e_c\ouj\n Yo show
Hhat every cycle con be writben as o product of
Franspositions.
- \- cjc\cs v (‘\(\en\'i\"j element )
. 'L“CjC\CS /
"3 eyeles: v
(a, @, ;) = Ca, a7)(a,a,)
‘Y- clc,\cs: v
(o, 6, a; ay) = (a, ay) (a, a, qs)

= (a, ay) (a, a9)(a, a, )

* k- Cjc\cs: v ( wnduckive arjw«-h’r)
(a acay) = Ca, )0, a, - a.,)

= (a, a.)(a, a;.) -~ (g, a,)Ca, a;)(a,a). B



Ib) Sn=<{\('\ ) \i‘\<|\.—§>
pes Lrite W= LG )t 16ien ).
Thea t Cafter plaging atomd with products)
A )(L3)=C 1) €
G (3 G4) = (L 4) el
(43) L4) (M9) = O 5IEH

(n-1 W) (L n-1) (n=t n) = CLyn) €1
S‘\\v\'\\o.r\j ) Y \sien-|
G\ 2) (o)) G ixe) = (Goiee) €

Gt 1+3) G w2) Gz 1+3) = Gows) el

(n-\ n) G n-1) (n-\ n) = (i n) €<y |
Therefore,  Yisicgen, GPER, which implies

bhat  So=1G): \51<)$n3> SH. Conclusion: H=S, @

“row\ \G)



.
[ 4

'L) For nZ?.l. gg.‘:(‘(\. 7-\,. Gt-- '\\>

PE Lek H={ (1 2), (=)

/ -

Then: (LT - n) = (a n-) == 2 1) EH

Gz 2)(n ny -3 2 1)=(2 3)ek

Lz n(23)(n n-y -3 2 1)=0(3 4)eH

\

Wz n)htna)ln nd o3 2 1)=(n-) n)eR

So, LG i) \¢i<n § < B

== S&= ({(\ i+)) ¢ \S'\<r\—§)€H = H=S,. A&

) (F"OM \b')




A\kcrng\'igj 3\;0095

Def: A Permu\’a\-ion ceS, s odd if it con be writken
as a product of an odd number of +ranspos'||'ions/ and it is even
i€ tr con be wriffen as a produck of an even number of
frans positi ans.
Exs: e
(1 3)
(L2 3N=0N02)
(4 13)S 2 )= 3N D3N (32)
Notes: = By (la) ond (1), every element c€S, is a praduck
of framspositions. Therefore « is even or odd.
*For n2Z, there are q\uajs multiple s to write ae S,
0s a product of franspositions.
Ex: e= G tin) (34)=02)(D0) , ..

Queshion: Can on element €S, be bath even
and 0dd ?



Thwn: Every element of S\ is either even or odd) but not both.
Pf: ¥ reSa, lek (M of o)
Kla) = %{cnc,\es in c.jc.\E. decomp. of ¢3 + ‘“‘{\"\‘(\ : cr(\\ 1],
Cloim: ¥ o€ Sq and V¥ (]S, k(G a)= kia)x).
Pf. of claim: There ate 7 cose2  To  cansidef.
Cose |: TF i and | both appear in the same
cycle i the cycle decomposition of o, then
that cycle has one of 4 forms:
(i \‘\)/ Ga-ae ), Gij bi-bg), oc (o a ) by - b,) .
Note:
- G \')) (i ))-e (-4 cycle, + 2 Fixed ?o'\'\*a
G Gaea = Gacead) (ol ficed point)
CGG )= (b b)) (6L Fixed paind)
GG o e b b= (g e (b by) (el ayele)
' AL other cycles are disjoint.
Therefore. w(G)a)= Kla)« L.



Cagse. T~ i ar\d\} do not appear in the <came
c,jc_\e. in_the cﬂc\e decmmpos‘l’riot\ of ¢ Then
write e cdc\es hak ‘rhej appear in  as

o a) and (b (o )
((.\) '\.F O‘('\\':'\) ((}) "{ 0'(3‘ =J) .1 POSS\ ihtids

hen:
N (‘\J) (\ 1 Wi Q,F) (J b‘ co bﬂ) - (i Q- -- Q\r, J b; c bx)
* Al okhec cjc\cs are d'\s‘)o'\'\\‘o/(cons'\dcrinj all 4 Poss'\\:'\\i\'\cs)

Therefore "/\&((U‘) )= X(a)-1. n
Now suppese that 7€ Sa  and that
c=Ca, b)Cagb) -~ (ap b))  and = (¢ &) (e d0) - (g dy).

Then  Caub)Cag be) = Cay b= Cey 40) (e d0) - (g dy)
=> (¢ by) - (ay by )= Ca, 5,)Cc, 4,) (ce de) = (g d)

_"; (03 bg\ T (Qh bk)-—-' (Q‘l. bf)(ﬂ\ b,)(c\ d\) ((z, dt\ === (Cg_ d,)

b

e= (Qk. b\g_)"' (01 b\)(c‘ d\) o (Cg. dg)
= (e)=x (Cay b (o, 500 4) - Cegey d5.) (eq dp)e)
= n = :3'_\'!_\ 143\1\: ---tL+“ = Q= :.".\'!'.\ 143-\':\3"""-\1
4 9 D4 9

= QO=k+l mod Z = k=9 med 7. @
(\'-'-"\ n-ul'l.)



The sudser Anc Sa c,ons'\s\-‘mj of ol even permutations
s non-em\)’rj and closed under multiplication. Therefore

i¥ s a aqrov called the alternaling aroup of deqree n.
3 7 NN N

Note: TE nzZ then |Anl= n! .
(A

PE: Follows Srom Yhe Fact fhat the map

g (1) o 1S o \:i‘jec'\"\oa ‘:rom the collec bion o(: eNen

Pevw\u’m'cions o the colleckion of odd permuh\-ions. 7}

Exs:
VA ={e] (5,= {e?)
1) A= {e7 (1a.)= % =y)

3) P = {e, iz 3)/ (3 2)] (\A,|=3i"=3)

#of 3 ujc\cs n S = 32|
3

3 choices 'Ldn ces l.dnoice

(k\ A @ ) =(a 03 a,)=(a; o, a,)

\'S wqt oF 0\1031/:\7

T- cjc\e_




i T
q) A={e, 029, 132), G24), 0 42),034),041), (CNERENTY
(z34), (243), G2)034), (3)(zy), (N (2 3)—}

* %of 3 Ojdcs n Sy =132 -8

3
.'ld\oh’.cs 3 d\l ces 2 choicgs

(0\ 01_ 03) =(a, 03 q,)= =(ay a, a,)

/7
'S wa oF c‘\M\SH\.
f T- cuc\t
q-s)
. %of ?mrs of dlS)alA\' #of ways of choosing a 2Z-cycle =\2) -3
Jd J J
7."(::'(,\!5 in S"l Z z
L—cjc\cs
/e
0,0, = 0.7, Ca, Qc) = (Qr. q\)

S‘) Suﬂmse, nz‘\/ <r-‘—(\‘LZ), and v=(1412).
Then grehn, cr=(043), oad ~o=(234).

Thevefote A, is non- Abelion for nzH4.





