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of grovps in @cﬂeral, e Fme fo mevisik

(M\c{ Moce clasc{j oma/j&e, 7”\6 3wuf Sn.

éL,l 1 CJcle; DCCOMPos‘.{—:a/\ ,

Recall +hat evesy element 0]( Sn can  be

(’,Xfl‘bsed xS Qh a.{\rai_j'.

i@ Wt aPPlj 6 &jou\n aVLA a(ja.v;/ e

‘(\/\aa Notice Soma'/'/\MJ .“/nte_res-},‘r\j .
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(2 (379 ) (5)
A v J

T[\w/ We Y\/laj W e

= (1 2)(3 4 ¢)(5)

to  describe Hla Fermhlrom More cmpad/d.

T[\rs (5 cal/cc/ Cﬂde notation.

Ex: <1 2 3 c/> = (14)(z 3)
4 3 2 |



Ex < ’§>: (19 2 5)(3)

[ 2 3
4 5 3 2

R@VVLOL ~lKs

(1\> We  can  weike 2% CUC(C’_ rn hno,nj M/aﬂs
eq (123)=(231)= (320

C(M(/e/r}\‘an-' B&jtn LJTH\ 'Hw, Sma,//&sf‘ number

i The CJ cle .

(7«) Tn &Uc(e Vtofa#\a/\l We 0-,[716(/\ do no¥

write  the l‘cr\ms 7[u‘><ec( Iaj o

e, We Whte F:(QZXB ‘7’6)

insteacl of oo = (1 2)(3 4 6)(5)
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)Qrvv\ 5\1_—_(“] Ko, --- Okm> s called a
cnc(e, o@ 'eﬂj%\ Mm , orc o M’C:jclc,

A Z’Cdc(e s colled o MSfOSH“TOr\.
Two Cjcles (a, a. - aw) § (L, by - L)

are  Ssaid to be A:sj‘ow f \/.J/ a;xgj.

EX . (/{S»‘Aj CjC{e’ V)oJ—oJ-\\o/)/ We can easflj

st all 3= G elements of S,

iﬁ(efHLI +j ‘l‘(\au\s'Po sshons 5 —Cyc (es
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(2 3)
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mﬁH o lefd,

Ex: Tn S5 f =02 9X3 5)
T=(015)Xr 3) lhen
= (12 4X35)0 s)(z3)

\/J& Cown S?MF|I(3 "H\?s F\‘oa(uc”' bJ h\acma Hee
{JOJH\. 0{: ea.cL\ number -M\f\ouJL 'H\e, C(L]c,(es ]C\om
vzaH f 1&? 1
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I« 5 <

3. (2 4)(55d<fs>(za)
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5« 3 <

5 (|z q)(ssﬁiﬁs)(za)
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Thos, cT=(134)(z5)
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weten as & F(\Oo(utr-'F ol o(rsjo.*m‘ C:jc(éS.
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boednz ., nS wHe L%y Q =1 m
Set by= (b)) by (Y= 5 (b)) e
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d:sjo:nJ—
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U{I\SJ‘OM”' Cvc/éj e Sn/ wquL N "H\C 0[‘0(6(\
o@ o~ = F; PL Bk?

Lets do an example with K=1:
o= (12 3)

= (1231 23) = (132)

e =320 23) = ()2X3) = e

= o] =3
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72 extend P(\o[bosif\‘?o/) Z/Z Yo ‘Dﬁso(uch oS; al\l:\“-H\arJ
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ot (@pX) = (pad() Yxefl2o
e 3IC x=-aQ; or  Sime 1 7LL€K)

(apXx) = a(pan) = «(a) = a
(B0 = Bla(an) = Blawm) = Qs

’ 1%? X = b ]Fyr Some I/ Lhew,

(ap XD = oa([aux\} - o (bw) = by,
([3"0(5(\ = [é(d (19»: F(b;ﬂ) = bt

"Really, f X A X L Y, Hen
(OLFXKB = d({'&(x\) = 0&(K> =X
(pe ) = Bla() = PO =x



To all cases, (@pXx)= (PO0<) 5o

0([}: IBO(.

ﬂaorem 45’ T_({ Vb' ) B2, . /SK are c[;sjo:n+
cqeles in Sn - and 07 = pifa P Hhen

|0 | = ,[cm(uﬁ.’/ ,/31}/ /}/3;4|>

M"" We'|l Prove ﬁr K=2 (jenm{ Case S S?Yn?)a(\>
Surfosc; o~ = F:Fa. S&?L m = |0"| and
L= dem (1g) 1pel). We have 4ot

e= o= (pp) = BB
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m:& = ™M m.-
B e P PTee wd e
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::> / O/t\l//'&(@s "L

[But 0][ course 5J/= F'[FL/ = £ , S M‘f

CO/\SchA,E/\Hj’ m= A e ’0"}=/cm(/}3,lll/31)> -

Exi TIf o= (147(238)(569) ¢S5
Hen 104 7) =) (5¢9)] = 3
and \(lg)|;Z.

’/Lu,u/ lo”": /[yy,<3/3/2> :L
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(5)(2)

(5HCIX 0
(4)(3)
(4)2Y(1)
(4)(NCHX )
(3)(3(1)
(32D
(2)C1HCOCT)
(2 (V)
() () (DD
ARG ED)
COCOHCOHCHOYHED
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(a b c>
]\ ‘ t 5 Chosces

6 d\o:ws E -E"/‘Q,/ - 765 = X210
7 CAO?CEA

Bub  Weve overcownted  as (a b e) = (b ca)=(cab)

T[WLS, We must divide lpj 3. Total: 210/3 = /0.

(& >(W\\—)_

C
N N A
C[r\oic/es

choices

chotees Total = 7!
Ot«o\‘ccs = 5040
Choices

leloices

~ S U I

ASOU\(\/ We  Must c(tvide bj 5 ﬁr ech\ 3 cjcte.

AlSo/ Since (0\ b c>(0‘ e ][> - (0( e —F)(O\ L c)/
we must divide L3 L. lotal >0t 3.3 - 230



TI/WS) JrL\erc, ace [0+ %0 = |350| clemedds ia

D7 of ordec S

%L/Z - EV&V) /Oclcl PQPYVIVL‘[’CC“OY\S

\-\f’,re‘s on M'}ereshnj D(&Comfaosfqtﬁof\i

(123 495)= 02Xz 254Xy s)

e 25 ¢7)=(12X23)349)5 6Xe67)

Tiwsc Ferv\/tquaJr‘.ons can Ae/ Whtten  &s JproC(chrs

UQ <Y\0V\— 01354\0?/%3 ﬁ\ar)sposrjr?ons.
] |

Theocem 4.5 E\/Cﬁy t?ermﬁmtrm S a Praduc{'

o—? ‘Lransyasiv\-w*ons.



M We will Shoul ‘H«m«‘- everB c:jc(e
Q R -~ Qm) (S o F(‘op{u,o{' a(: "‘\FOU/\SFOST"‘TQAS

Since e\/ei] ?eryvlujrm[:on 1S o fﬁoc(w* OQ

de“z s wll be mﬁwm&.

NO\'C’, J\“L\cx{‘

<0\\ A --- am> = <0L\ O, Yo, Cy) -~ (anm Q,.,\> B

Note:  The way s Whiclk,  a Fef\rv\u"‘oﬂ/icv)
o{acomf;oses ato a F(\oo(’ud" aﬁ feanspostians
s notunique  noc is the  numbec of
Franspostions -
(hz3 4 5)=(12Xz3X2yXys)

= (45Yzs)X 2 )25 )23 X3)



What s the same s He Em:g og He
humb&(‘ 0(: "L(\ansros:h\oms (euem/og/o/>

_W\GO(‘QM L},G : Lc‘f g € Sn, IQ

0 = 131131 "‘15)( and 0 = )/,7/1 W/M

wkm Pi % YI are +VM5roST¥rang —I—(Ae/) e?HAer

/

K and m  ore Lot even  or K rnol m

ore  both  odd.

LEWIM&L 47 " T_«Y' € = Fu}ﬁz ﬁm Where eacle

,3I 'S o “Lran_s pos tion | 'erl/] M S even .



BRoof: wm:=17 No m:2 | Dowel
Do assume M>Z  and proceed by induction.
Wit € = PiBeBuiBn  with. |3m:(a )
Lookc at P Pu.

e b 000 (o

(be)albl)= (xcXbe)
(C,o{)(a 19): (“‘O)CCo\)

No"—\“ce Hat either

(i> FM-\ - (0\ L) , wheh  case Fm-«PM can  be
Cemoved Guao( e = F:"" ﬁ)m-z_ . %3 Jnduwctton

M-2  (and heace m) ™ even

; ; /w)'
() B ¥ (a0 b)Y, i phick case e



occurrence o-ﬁ o "movesl' 4‘5 Hie /cH.

We con Hheafore  repeat Fhis process cunbualy
eithec o[e,lelﬂ\r\j foo  treaspositioas (i which case m
s even) o we move oo ol Fhe oy o
left Wt ho ofher appeerina b
et But if e latter ocurs, Fhen a

S ot ied b:) e conteodetion st)

73
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M 1S even.
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e = BB - BV Ve Ve Shee e
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Ex (123y5)= (12 X23X34X45)
(123 4) =03 39)

EXe,(ctsc; AVI M'CJC(@ 'S even i<€ Oufuc(

Onb I}’) M s 00(0(

L xeccise : IQ X Fé ore cgdu} H.en
o(P s even ig 0Nl Onb fﬁ A 3 §

oce both even oc both  odd.
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Jr{me Set

Awliﬁ’ésn

™ 3s ﬁven}
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