

























































































4 Group actions on sets cont

Example spacegroup acts on a 2D square lattice

pumm 9177 GEDu.iq i Ifgroup presentations I
CR.mx TxTy

Consider Wyckoffpositions orbits in real space

1a o.o 6mm

1b I I 4mm

2 C 1 10 o t m

Gd I IX 0 10,1 7 M

Ge Ix Ix m

of IX IX m

88 IX y 1




























































































Consider wavefunction Y R 4 R

How to define symops on 4

89181 ppg p a

tot

75 4 R

g 61881 415 1741 8 a

Induced group actions on associated function spaces

f theetffuntonsfrometX
to set 4 Let be the left group action

0 Gx X X

Then there is also a group action of on F

Fif F x F 01ft x FEL

f 0182F x Fifa F 0 8,4 x

F 4187 018,4 x

F fat a

f 82 F x

f F x FCft x




























































































4.3 equivariant maps

Definition Let X x be two G sycee

A egeriantmaj.fi
satisfies

f g x f f x xEX USEG

x
1181 1 1 181

x

fi 48 x I 18 fix

f is also called a morphism of
G spaces

Example

G 2 acts on IR

n X A n

orbits

1
Riz 0 1 is

equivariant map

f R R




























































































faith fixthR to R
fxi the f x ma

I x ni
fetal fltha n

fix α




























































































5 th frer.cl
Recall that

Given a set X the set of permutations

Sx Sx x f l l onto invertible

For MEN denote the symmetricgroups on

n elements Su which is the set of
all permutations of the set 1 2 ny

Isnt n 1

A permutation can be written as

p
with Pi dii

1

did 1 2 34

1 4 32




























































































02 0 1 2 3 6

84 4
THE.ES

Q 124

on eat's

Consider Sn and an n din carrier space R E etc

with an ordered basis Ei 0,0 0 07

Desa THI Ei Epi
THE ADjié AGGLIN K

Aji e em Ai ceilepp

1234754 A

a
s man




























































































i I.it amam
between l and n

If Sn fixes the remaining

integers and if

ill is print is ir i

then is an r cycle cycleof
length r

i izi ir

A 2 cycle is called a transposition

Remarksy

1 cycles are the same up to cyclie

ordering

2347 4231 3 21

2 discin cycles commute

12347156 156 12367

11271231 23 121

3 inverse of a permutation

112 3451 1121 543 121 3541




























































































Theorems Every permutation ofEsu is either

a cycle or can be factorized

into disjoint cycles
mm

Proof by induction

Def complete factorization is a

product of disjoint cycles
which contains one 1 cycle

foreach fixed

1112341 1141212341

complete factorization of a permutation

is unique up to ordering which

we call the sedompositionof 4


