Modern A\ae)o\’a 1 HW \D Solubions

Probeg | Exevase 21 Xg= (XEX] =% G- 1966 | gx=2
Elements fined by g Eloments fﬂnaa\ fix x.
(5 x=F1,2,3 , G=Sz= T, (12, (13) (23 (123) . (132)3
XX L Xup® 133, Xozy ° 23, Xpn 1Y
(ns) X132)° ¢.
G, - {0,069 6 =1m, (D] G=1N.0D]
Each G; is somovphic o 4,

(t) -

() X-= 11,2,3,&,5;}) G- {m,(u), (345)  (355), (12)(343), (.:)(350}_
X =X, xtn): {3'1"5"3 xlz ) (35%) i' 23

(0
- = e,

X(. 2)(345) n)(ssn)

G, = Gy = 10D, (349), (351)]
by~ G =Co= §0O, (5 22
6 - G. )
Execise 3wy i bew s gEG with gy
() x=1{1,2,3 , G=S3° 30, (1), (13) (23, (123) . (122)]
0,=0,=0¢= X=11,233 and |G)=6= 3x2= |0al 1G] Fovamy XEX.

(v X= {1.2,345¢3 G- 1N, (12), (345) (35%5) (1) (34s), (1) (355
0= Op= {1,2] and |G- 6= 2x3 |0, 16a) for 2=1,2.
Oz2 04:05= 134,53 and 161= 6= 352 10a) x| v = 34,5
Oc- §63 and 16)= €= 6xl = 106l 1Gel. .

Poblew 2+ 2, is abelion. o, gagt-a Jor eveyy a9€Z,, Then thew are

\'ans 12 conjugay classes  ¢f Z,, eah i»n%aini'g a s'm(j{c element.
The centee dt 2, is 2, ond the class uabion s satisfied



. Qg = { T, +o, 1. :tk} under multipli gotien gwu\ ‘Ja

izzjl'-ki‘ U“"" ) (*\)1=|‘ e PR
IV E Dy =k

z(Qp):- T 1}
The. uy}jmaacd clasces ave ! ili) i’lﬁ}
il | iy~ sj"ﬁ; )= -jks 1,
kik': k'ik - -kik= k= -1
15’1} Similav Com pukzkions
Zk/" kj

The centrolizers ave C= Cp= {31 32] Jor 2= 05k, ond
)Qg:(%'= ng"c-';d: 2 = size 6F the wawgawy class {i'x}
W -
The class equakion is satichied :
| Qg = &= |2(Q33\ + 2 | G: Cxl
xE€Ti) ).k}

* Dy, s aex\cm.w‘ by votokien <, vefleckion § with

sF= 4% (fs)= identity €.

The cdements & rb“l ave o the form e, .- S‘, rf,%,.-,ffsé-
Z(Dp)= {ef.

SK'?S"QZF fs-2 = Al reflechions dorn
GS%’F (’fsa)‘: ’TSQ’FS'Q’} = SFQA’L {Sh_i & wnl')vxdma ass |
o=l = £c72-86% and fs? ave inthe Cbr:juaaca dass of .
=2 = e f63 oa " in n\wia a8 -
::3:;9 ;Si:u»?fsand J'Fj; a:'lf i ::L MJ‘A& k c:: f’rg

" e LOT)USQL& class -
_::; corvalizer o § i 32}}. Tn au\erd, Cffs“: ie,«f—s"‘j_

/
SL s* S’L =5 - Pairs of sotakions
- 2 Jda ‘
(#SL) S“ (fF\S'L) ‘: is b'\’ﬁ"b ,F - /FSQ‘F - S"ﬁj S ’?0""\ wgvaa(a
classes,

The centvalizer of ana yokebion 18 ( = ie, < s> ... s¢ | the
g
Su\aareuf & yotaiens.



SMW\W\E\Ya B
Conjugacy dasses are fet i,ﬁsal 0cac6d §c ] 1s2s57 15284
with axdinalibies | 7, 2,2,2

Dl Vue V4 T4 24242
= \z(rbu,)l ¥ Ibl%: C,f.l + I'Dur: Gl v l"Du‘: CS"' +|’Du‘: Cssl. ]

Problemn 3 (1) When we create & subsek & A, we have tuwo droices for eadh
element o A — whether to include the edament jnthe subsel
ov excwde it So, theve ave 2" subsets o A
lew) =2

g
(i) The iAenh'ta permutobion tokes | 4o |. For ang a, the {mmfmh'en

(| a) tokes | to a. Then the ovlit c.ontf-«inivg | is the entive ceb A

The guen grovg adien has a g‘male_ orbit and thek ovbit is A- 0
(i) Lt S EP(A) and « €Z,. TDefine

()= § (D) a€s].

Clw\r‘a, (S) is a subsek & A and lies in P(R). Thus, the ghove

definiben gives & map g, x P(A—P(A).

T o 15 the }Awﬁl:a I:)ermulnb'el\, then rfnr “"EI SeP(A)J

(€)= fal aES} =S,
Also, foc any two ?erthahens ¢ and o3
() - [y ) |aes] - { il | a €]
e ({fzqaesj) - 6 (@),

Si, we have & ell- defined  ackion of Z, on P(A).

Noke. thak ony ?e.rmuhh'm tekes distindd edements oA to diskinct

lements. This means thak for alh o and Y ‘((s))e-)Sl_ On

the obher hond, f '5',|’—|52.l for .S, EPIA), then Ahere is

a PefMu\:o-\:i&n i such that ()= S,

dements o <, elements of A\S,
i (dmmts 6t S, demots & A\s,_>



For any S€ P(r), the ovbit O - {TEP(I*) ’ 9| =|Tl§_ Thus,
thee ave wol ovbits Op, Oy, -, On  indexed by ‘,oss',\,\e
Cavdinalities of  gusetz & A.

O£=iS€:PU’D) |5|=i.},

\oil- (1= ~Tem

W)
(iv) P(M=- U 0i = U {seetw)isi-if
=0 =0
Lv\ ¢ .
and 1P 2100 2 2% Z (D).
BH the binowial ’the.oret\ml o h
2= () - Z[ﬂ R Z(?) 5
L=0 L=0

Probegn L let G Le @ Fiaike amf with Qxab’da tuso “"‘)"‘8”@ dasses. S"-(’P"“'
thok \G'l'-'—lf\. We know thek the iclw{"lta element 6‘— G %in s
own Lonjv%o.ua dass and thece ¢ tmla ene obther u:rg')v\aaua class.
Then ol non—idmhla deoments o 6 must Form a sinak conjvaasy Jass.
of ocdey n-l Then At must divide w= ()41 . So, ne
muct divide |- Thic is PossiUe- cm\a f n-121 and N-2.
So, G wust be isommf‘n'«. to 7&1.
Tv s easy b see that 742 has cmd\a dwso (_mUvaua clases .
Conclusion: 74,_ s the o-n\a finite grovp with exm)c\a two (m\\')u\ama

dasscs- D



