
MATH 541 Lecture 853 feb 2023

Lasttime:DraAnt(x) X=setofvertices

Y(r) =(0123)
EX:n =4 ta Y(s) =(01)(23)

y(r" s) =(03)(12)
X =34]

=90,1,2,33
=(0123)(0123)(01)(23)

32

Ant (x)
=S4 inM - -- 1

Δ

&et G=group
X =set

An action of Gon Xis a group homomorphism

G ->Aut(X) def S f:X - X
1fbijections group law

=composition

slogan:Agroup
is like a man

and he should be understood

through his actions

Consider 7:
Dun -> 1/2

As a
function of sets

4: A
=51,r,..., 54-23 -

0 B=9rs,rs,...,v=53
- z

e.g,rs =sr

Check:Xis
a groupmorphism

Needy (x y)
=y(x) +y(y)

yar0



① x =riy =vsfor some in, j

x(xy) =y(r
+

i) =0

y(x) +y(y)
=0 +0 =0 v

② x =pis y
=rf(xy) =x(rsvi)

=x(v
-

is) =z

x(x)
+y(y)

=1 +5
=1

④x =hy
=rs

x(xy)
=y(rsvis) =x(ri

- i) =0

x(x)
+y(y) =
1 +1 =0

In general ifG
is given by generators and relations,

to check whether 4:
G-H (H =group) is a group

morphism, itsuffices to check thatI represents the

relations

Ex For 4:D2n>I/2 I
as above, only need to check

-

x(r) =0,x(s)
=0, and x(vsrs)

=0

D(n =2,s(r
=1,5 =1,rsrs

=1>

0()E Ant(2*)
There is a natural action

u(f):2X-2x
X =set of Ant(X) on

2
A=X

2x =power set
ofX fAn+ (x)-Au+ (2*) x(f)(A)22X

=set of all subsets ofXf:x-Xbijection

Y(f) E Ant (2X)

AX y(f)(A) =Gf(a))a A3=X



Say x
=90,1,2,33 f =(813)

A(2X, say A =52,3,13 -X

f(f)(A)
=52,0,33 =X
-

A =52,3,13
n
=

4pg -> Sp=Ant(X) - Aut(2x)

3-(7,33 ar

X =set
ofvertises

:F75s Ex A=20,23

2
-

1 rotection

r.A =G(0)(A)

r.A =21,335.A =42,33

Claim:FgzDza,
either SS.A-AorS9.A

Example:1.A
=AB.A =A

Then I define D:Dan->Ant (9A, B3)
=1 /2%

3) Fxbecause
f(r) =8x(r) =1


