7. FINITE GRouPS
Age G & Bnke f IGicoo . 16l & coled We oder of ¢

Rmatk: () e 6 sdogreed = (Hi<eo

G= UgH | mothpucahion s Djechoh = Ighl =ju)
9€ Gy

= 6= || ny
16/H) =[G W] s somehimes ded e index of Hn 6.
Otdess of Sobgrosps dvde yne ocder o he grovp!
[Logrange's fnecvem |

W ge6 Tg={g ez co
“19\400
# dnm - 9" g™ = Jrem g“=e

o1y -leag, . o},

k= ordlg) = od ()
fogrange Weoem = oi(g) |\ 16l
Whet does s rean < |61 e privne?

= |6% Zy

BExampes:
& Zpg O Zp geﬂefo&ed By [pj

D Zg geoeoled by [ 1
(i) IDn\=20
Us. = {6=Qc,5i}



face geed G-{gy, .- 9o §

| U con dEEnoe ol o=
S oy guing doe cuiiipuceiien

Gl e specfied by MWROUEHON Yoble . foloies.
Glg: 92 --- 9 Yo
9 [ 9491 9D G 919n
gg G294
9 || %N 9;9c
g, | 994
Bxampve:
D_% RO Ry Ra ge 51 52
S
Qo Re R4 QQ Se =t :
S
Qu Q4 QQ "20 S4 59' .
P5) B, B 24 S 5% S
S % D2 D R o) R R4
S sy Se S2 B Re B,
Si S'; =¥ . Q‘Z Q" QO

Note: since ulipucaRon s a bjechon n @ 2 ol o (colwire) afe
pasruienons of Rrst W (colwm).

g: 9. Y99 = 9Tlgk.'0 Tig ESn

h (gg) =h (9:—&5&\3 B 931nc‘flgu)

L1}

(hgdgi = gﬂn:gtt)

2 T\ g — J\g S grau homomo:pn'a:;m

G — sn
TMg=e& S, =JgM=¢ ¥i = 9=
—7 N G &y S s iﬁ')edﬂe

S GeN(G)C Sa all groves o?o(danoreab%@upso?Sn'



TnpoiiTance F S for Pysics
- Sohavh s e} Podhcheas N QUOTOM sysiens .
- (eples=nit. of S goven e (epiesentehon fheory of SO(NY.

o SyMNene GOR:
oy 1 %.s (S:‘i"r";n})

[Sal=n"
Nototon
e s -  fowegds
\ﬁ{K‘Q: T o : ‘i . OW L 1wy rwﬂex‘e Mo
of &y @ ° wMeer opes
1 ¥ 3 ":# n
or
1 2 ES ; n )
= ( W) TUD TUE) .. TUm)

Bampe: S 271 oyaic Pt udoen of (4, 2,3, 4)

_n:(‘\ibq) 5 :‘;://:/Hfo

-3
2 34 1 X
1 9 % A

ExaanPe: Whnod S o Co.n.\\eg' a.‘:%oup of Z4 7
9&':[5“—1 , QT €, %4=E¢3 ’ 92:[;2] ,36;E5]

N- Fi S
9.9, = Aejmod 4
4 25 4

- ,_(4'2_5‘1
ﬂe‘(1q_5q ,ﬂn:ﬂ 2 3 4 A1

{ ‘2 7 3 4
T\cﬂ’(;:‘f;) ,j—lﬁl' 44112 3)

H - {ﬂe,ﬂ@] ,ﬂgj ,n[ﬂ} [ il =57

s
A,



- yoes:
Speciad 71 €Sn wWnon cycically permute sdoseats of S=4{a . N

Sk 2(Se, . - ,5K,) St T2 Sinimadk

rese ViS  S) w0

ELER: gy m ey

[

There s a & -fold ambiguily N ackaden: (8o, S, .., 5. = (54,52, .. &,S0)

Nen interseching oydes commute -

fey - SeYAE] - BEY = I8 .o B IS4 BL)

St. {s...SPNisi...sL} = <

TJonpocrant fack:
AL TIES con b Wwilen ass producy of Non -WNdersednty oydless |

rOﬁccﬂE any J1 €Sy
Define egquivalen fEokion on S=44,. . ny

oy e AdeN, : y=N1
N2 Z¢ for sone k

S = U equndeve cosses

t

oons e

S=5v0 %0 ., . yg”

s =4S, Fus), TS, TINTRASD Fooomesisd

ﬂ = (61171(8{) 2L “n._‘(g')) (32 ] ﬂ(sz) o )('Sa’ T ) o (Sm,'ﬂlSm\, 'T\n"_q(sﬂ\\l)

Exsmpie’ Predudr of non - imEsedhng Ojced

4 2 2 4 & & #F
T’(A 1 6 2 S 3 *)
s=414,42F0 {3670 {3}V 13}

T = (4,4,2) (3, 6)



Fact - under conugalion & CyaIes of parculai tenopn g0 40 ycies of e sane

—

Id\@’m '

TESa (51,...,8.)

0(Se,. -, SO = (G(D), .., TS

e
Gls, . s6) o (gD) = ots, -5 () = TG00

= 08y, . 5. )6 = (60 - o (sa) i

Conpgacy C\ass S deteiilined, by e lengin -sudie of {re oyaic gresp
decomp.
Cm‘]osaai dosses e tharadienzed by oyde Svryciore

Ki>0 s rumber oF Cycles of lenoyn L.

(k,.,... k), where

2ik =n

N all parmudainens
TR kol
i :
2 ® 4
7 R e ot mutotions o eyaes
eyee P udonens of sasne \ength
0 Oyden 1 of eyeh€s witk length s

Ic(ki,- < Ka) \ =

o
(3152 $3)=(S2 Sz 54)

Qeparametfisation: (k. - %a) —> (M1, - )

S 1S Ve nwonoe of oqcles of le’\%\\’\ o ey L

i

n = 2 K
}=l.
k.‘.: )\t-';\(-\»\
" Ll n —
% N 5_2 ij=2 ki o=n
s e ,j';'L Jh

(  PRERE )\ﬁ\ = cL()Nh'hQnO'ffl’\_
Chasadenze conpgoey classes

Cyc,\e .
S0 stiuchves 7 {(“1, k) k>0, i’__ikk-‘-n}
} 14 |
PRRONS of N 4 (s - M} | NP ra > . NP0, 3n=n
nice wasy to wisy %
Patnens by Mears of Co(\idgou.( aasses of Sa
Young AGQgICENS



Younca diagionm assccosed 10 (M, .., %) S @ pdvie of n boxes n Cowms
of hights i °

l [] = N boxes ol tugether

kg =1 by ﬂj"j
ko = 2 X2 = i
k[“"&- 5\5:4.

;“; Coﬂ:'\)gaf_\.' cosses of Sn 7
W
# of patinons of n

= p (N
pid)=14

pi2)=2 2= TN, Faa
P3)=3 3= 3+0, 241, A1+
pldy =5

pls) = kS

G(mefahﬂg ‘ﬁ)ﬂChOf‘S‘

Rl (1—1x¥) =TI+

k = 27(“ p(‘q (1+x*x2+..,\)(11. x2+x‘l-1xb+...§
£ 30 "
K24 A4+ x3enb xT .,
~Speahc cydes:
- franspeahions -

{ s osa
o o= (iea): T 0.Gi =€
(+4 —3 ]

f!——”f{ T#(+A1

Sn S Qasanteed Dy Harspmitiong  (auh NE S, con e

woten by

prodwds of vares PLEhONe)

rToke Tes, ST =1
=G, To-z - - T
o) =n



I 7 & poded of Manspesinats, e S is =06, 0.,
S = {e. )} & quaranted by tansp.

length (TO = minf k| T1=0u . T }

Tehine W:sn — 4o

% =%, )

E(%4- - Xa) = \_Z‘}‘( )
_ P Xy - - Xritn) £ 11a
B - P L%y, .o Ne) S

\D(ﬂ) ) " lﬂﬁ'\
o( MY = M{E& Xfu))

L )
$(¥.1 wew ’).(n)‘)_ S

:—Fp_(x‘-y;‘q) N ‘Krs'(m3

Wioy =-4

YD) = (- 4)enahen

kee (@) =AM | ui)=4 }
4 = 4N of eentength § < S
Ao alianaiing growp

g”/An‘"f—" /2

Qemagk: Rinike grovp (simple) howe been dessified
° oy QrovR 2
* alkernahing groep

o siPte o of Lie- ype

* one of 26 Spoacke. grroups ( Morsten)



