Notes for May 2nd.
Yu Li

Symmetries in R’
X=R’

G=SO(3)={A=Mat(3, R’)| Vu,vER?®,

<AU,AVv>=<U,Vv>,

det(|A[)=1}

Correspondence:
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Pyram id, P T= Stabso(g)(P) = Ay

v

Cube, C O= Stabso(g)(C); S4

v

Dodcahedron, D |= Stabso()(D)=As




The Counting Formula:

D=

Easy to find out: #1= #Stabso(3)(D)=12*5=60
#Stabsos)(Faces)=12

Try to figure out: #Edges=#E(D)=30
#Vertices=#V(D)=20

Theory:

X--set

G:acting on X, finite

Definition: Let x € X, a point.

(i) G=Stabs(X)={g € G |g X=X}

(Ox={gx [g€c}

Claim: G4<G, subgroup.

Counting formula(orbit stabilizer formula):

#G=# G, # O, for Y XE X.



For problems above:

For #Vertices, G, is stabilizer of a vertex v is the group of
order 3 of rotation by multiples of 2~ /3 about that vertex.
Thus 60=3*20, which means #Vertices=20.

Similar for #Edges, |G¢|=2, thus 60=2*30, which means
#Edges=30.



