Math 304 ASS\ﬁnmen+ Y - Selvhons

| For the oval tace poeale wih 2| disks Hhe losic woves are
R= (1\-118&;3 = R ,R™ even
= ((‘13(23‘) = T ,T“ even
W omz) SOlUC\‘PeL ('OHQJUY(J'\OV\, l'S (7N rnoducf O(: ’R,’R-‘)T)T—' wkw'q
\s  even_ . Hence , odd permukko;ts are. ot solucl@e .
Siner Hae (‘omﬂavfd\m shount 15 (1) whey s odd ) + is MO’J‘ SOlUGLLL .

2 (@ Lok the 12 edoe colotes 112
ok ,Q,alao‘ e & corner cobies
[3-20. Then each of He sic
e moves R,L, WD, FB s
C produc* ot Hwo Q-cgc(zs. ~
F-m“ examf.)(e,, ‘is

Re= (26 10D (14 1% 9 (5) 4
o T 8 ¥
ed.gos Corness .
T\w-rfvm) eadh wmoe § an | 10
even Pemw){'h‘\w\ of cobotes , so any 20 19
soluee posthon  must e an
even  perw fuhon

Stnce swapping  two  corers s o
‘Z'de-(., , whheh 5 odd, F
1m possibole. o per&rr m .

(©  Label the 24 edge shckes Hram
| o 24, Well ignere.  comes cdoies
Cadn & the g~ he moves
BVHWD,E,D s a vhdon
o These 24 numbey,  For exmmple | [ @

R=C3 1 20 (1 2 1a13) . - >

5lm\qu £or e e 5 mmawes
Cada Ymove (s theebre an  even

(amwh\hm (fwso "\-c(adq\ of shekes . T4 %)lows
‘H\ﬂ& a Pfoduc*/mm of ‘ﬁww) LS N\
also e:Qv\, Henee , omly even pomoutahons 2
of H edge shckes  are seible | 22 )

§
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/3s/
/‘3{ o/
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Sice ‘f’l.Pp\'n o sngle edee (s & 2-cqcle 19
which s gdd, H'S (s lvgv;?OSS;’ol-b to ?)e .



3.@ (23456)7#®) € Ay conbuis & G-cycle.

() Q2DU56F)(BNe A, wnhkis a 3-gyde and « Y-cycle
H, o= 025825415 0W(89)
= (2050 8) (2292 2) (U G) (148 9)
—_— ——— Y—— —_—
=(125)  =(enUs) =@4P) = QD)o )
= (20802 (24P (45 ) 149)( 13 7)
Tlne«}nc, O can be unllen as o prduct of 3'(%‘43
5. @ Ler «eSn be an odd permutahon,. Thene (1)
s on even pPemufthon_ , S0 la\cj Posih, Theoren, 1+
can he wrlln as a Pl'a-d,ad’ of 3—c8c,(¢37
(Y= o0, --- T
'nnerc.cvfe,) e

\C

, whet 0y ae '3-Cadzg.
. - .(\ '2.)6\'0\7_"'0-1@
s sochh an expression.

©) = (123)(45¢ F)(84910)
= DUDWUHHHEHNUP (8T 10)
—

N
=035)(us) =Ge?)

Q) U351y HCHe?) 89 10)

~ whew 5 a Z-Cacb ﬁa”owa{

l‘J four '3—cad¢3.
The order of o permuokhoy, um
e \ fo

( w duspmt cycle
s the Qoost common 'YluH‘:ch of ik ﬁ%‘ﬁw
SO0 an Lavunt has order e - Ff l'\'S olcé)otn Cacb.
‘PI'A‘M Cmu"mvxs G cac& df thé‘ﬁ; du:us'»'o(; ‘pa 9 and a CacLl.
Qv‘ah duvisibla LD 2. This wmeans thex “must be af Least
Q+e = 1l dshne?t pbos o Fhe C(jofa@). Bt smce we are wr Ap
this lwnpass'olv&.

Ro Wos no elemedf of order 18.
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An  ebmnt of oder 5 Ag musk be o 5'-C¢OCL,\:
(- — — _ _Y .

There.  are 3\. wqﬂs o amwé& ’h"k W% l,?,,%)q,)g
o malee a 5‘-c(ac,(,, | howeve each ‘5-%0(0. [N
5 ddkrent W”\*‘»W '-

(at‘)co\g.) = (bedea) = (cdeab) = (deoﬂcc.\: (ea‘oco()

W} e are 5‘-/5 = L“. =2 24 dishnet 5-—080[&;.
Hence Tux ae 24 elmumds of order T,

An elmunt of ordec 3 W As must be a 3-cao(¢ N
-y

There aree 543 =GO ways o make o 3—cad.¢ , ot
eadh 3-cgele has B reprsendehans (@ b )= (bea) = (cab) .
There(:»n,) theee are
G% = 20

dcs\w\v" '3—6.(00(0.5 y  and henee 220 Pwvu"d‘ww_s of ocdy 2.

An euwwn’FdLoac rder 2 M Az musk be a product oF
“"UTO 2~ S :
? (- (=

Thee are (3)(3) woys o pde the nombes to Bl e
slots , ok dcsabm*' Cadu vyt so  we‘re overcovrvded_
by o ok &7 2L . © Hena Thee ae

PRVARS s Y 5.4 .
'L) ('2/.3 = Y 2\ ’ X = le o = l'S'
’L s 3 . l
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elenumh of order 2,

Let e be an odd pe,rmuhkm?\ v Sw . Thea
B €A € B se R=(eE )T €D
swmee PeB and B closed wtndu VMH‘lPth\w\\ .

Thehre , Oac® | s B=S, .



q. Sa%g,moc\'h, Exp\ofac\\ims '

Semple Daten.
N O ST,

(1,2,3,4) (1,18,9,11,4, 15,16)(2, 20)(6, 8)(7, 14, 13)(10, 17, 19, 12) (3,15, 18, 20)
(1,2,3,4) (1,7,5,8)(2,18,4,20,11)(3,9,15)(6, 19, 10, 14,13)(12,16,17)  (7,18,9,20)
(1,2,3,4) (1,15,3,2,19,4,17,7,18,11, 10,9, 16, 14, 5, 8)(6, 13, 20, 12) (2,17,15,19)
(1,2,3,4) (1,14,6,19,9,17,11,12,15, 4, 7)(2, 18, 5, 20, 10, 3, 8, 16) (7,14, 18,8)
(1,2,3,4) (1,6,7,17,3,9,18,11, 10, 12, 14,13, 20, 19, 4)(2, 15, 5, 16) (1,6,15,9)
(1,2,8,4)(5,6)(7,8,9)  (1,14,18,15,19,10,9,11,8,2)(3,17, 5,12, 4,20, 13, 6,7, 16) (1,17,20,14)(2,11,16)(7,12)
(1,2,3,4)(5,6)(7,8,9)  (1,10,7,19,5,12,11,18,8,20)(2,9,15,3,6,16,14,17,4,13) (6,13,10,9)(12,16)(15, 19, 20)
(1,2,8,4)(5,6)(7,8,9)  (1,4,12,8,10,14,6,19,13,2,7,15,9)(3,16)(5, 20, 11) (1,15,10)(4, 7,16, 12)(19, 20)
(1,2,3,4)(5,6)(7,8,9)  (1,8,20,11,14,10,18)(3,13,16,5,7,4)(6,12)(17,19) (2,18, 3,8)(4,20,9)(7,12)
(1,2,3,4)(5,6)(7,8,9)  (1,8,9,10,18,14,11,2,16,6)(3,4,7,5,15)(12,13)(17, 20) (1,15)(4,7,8,16)(5,9, 10)
(1,2,8,4)(5,6)(7,8,9)  (1,18,15,17,10,7,5,9,2, 16, 8,6, 14, 18)(3, 11, 12)(19, 20) (2,5,6)(4,13,16,11)(9, 14)
(1,2,3,4)(5,6)(7,8,9)  (1,19,4,9,15,17,18,10,16,13,5,8,2,20,12,11)(3, 14,6, 7) (2,15,3)(7,8)(9,19, 20, 14)
(1,2,8,4)(5,6)(7,8,9)  (1,2,4,12,5,13,17,15,3,19,6,7,20,9, 14, 18,11)(8, 16) (2,4,19,12)(7,13)(14, 20, 16)
(1,2,3,4)(5,6)(7,8,9)  (1,17)(2,15,7,8,6,11,4,3,16,5)(10, 12, 19, 14)(18, 20) (2,11)(8,17,15,16)(6, 9, 8)
(1,2,3,4)(5,6)(7,8,9)  (1,14,12,11,8,10,4,15,7,13,19,5,18,6,2, 3,20, 16,9) (1,13,10)(2, 18)(3, 20, 15, 14)

Conndr ¥ fd row

o= (L2 3 %) -~ _
fele b\ Ty e g
b ® =(§mw\%m(,mf)4———«”
=(8 20 3 15)
= (315 19 W)

Credl tWis s droe for omer enbves o the &bl

Ocservchims ©: @ O andk @ X@ |ave fhe same cyde shuchve . For exmple,
W oo s Produd & wo 2-cydes fove 5’C¢Gc1q, ond au
W-egele | then 50 is FxQ. Howerer | the individuad nomikess

t%‘l‘h%d:.smaabgoh .

® ¥ % W « cycle
Ca, oy - Q)
n ds o'-zcumposd\m) ‘hu.n 'H"-'- cwrcspan&nimo oad.g ,C, (?;L(@ 13:

(py §la) - plad))

(Twis is Lemma M.1L  on page 13€.)



