
 

ANNOUNCEMENTS JAN 26

Cameras on for class
G die d abhi'd

HWI due Thu 3 30

Groups topics due Feb 5

Office hours Fri 2 3 Tue 11
12 appt

How many symmetries

does a cubehave



Symmetries Diasavectsp GLalR
Euclidean2 space AfflR

X math object linepreserving
gym X symmetries of X

topological space HomeolX

group under composition group G Aut G

exampley

X Santy
regular n gon Dn
l n Sn

n din vectorspace GLnF
over F



Actions and the restriction

An action of a group G g xx X

on a math object Xi's is in Sym V ge.co

a homomorphism G does Examples

G Sym X something

to X DNG n gonffilledinornot

of a map Write IR

G xx X GOX verticesof n gon

g x g x
facts diagonals of n gon
on 512201122 as avectorspace

with
e V eX Co vectors in11223

g h x gh X V gheG X G primitivevectors
Fareygraph



C en grap

Two vocab words
If have G X say G is representedby symmetriesof X
An action is faithful if G Sym is injective

Cayley'sThin
faithfully

Every group can be represented as a group of permutations

Rephrase there is G Sum X X a set
g'tid 1 not id

Pf Take X G as a set Sym X is a permutation group

Given g E G need a permutation of X G

of G x G G Needtocheck defnofaction

g h gh faithful



Exampled
2

G TI X 7L

o

s s s s

t

Theaction of 12,17
on 722



Graphs Exampled kn completegraph on

A graff is a n vertices

set VC aset Elf
Ivertices tedges

Km n completebipartitegraphand a function

Ends ECT un u vtV A

v e f

off Trees connected graphwith no

Ends f w cycles

qq.czEnds e v w



Fts ofgrads Examples fob
A sundry of a graph of Sym kn t 54mm

is a pair of bijections E Sym Wkn
x Va Va

p Ece Ece IT
0

SymlKm.n iSymmxSymn

preserving Ends function
unless m n

Ends pla L Ends e How many symmetries 12

deg3

f gg.gs
permute



Graphs can havedecorations Symt f symmetriesof f
directed edges

qg
preserving decorations

directedgraph

labeled edges
Cayley's bettertheorm Everygroup
is faithfully rep as symmetries

bµg5bµ

of a smh next time



Cayley graphs

G group

5 gem set

no Cayley graph for G with respectto S

has vertices G

edges ooo ge G
g 95 se 5

Examples G 74N S I on s
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