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1. A group action is a set !.

2. A group action is a homomorphism ω.

3. Suppose G acts on the set !. Let a be the identity element in G and ε → !. What is a ·ε?

Section 4.1 Group Actions (Part 1)

Definition and Examples

P 1. Let ! = {{1, 2}, {1, 3}, {1, 4}, {2, 3}, {2, 4}, {3, 4}}. Let ω = (123). Then S4 acts on !

where ω · {a, b} = {ω(a),ω(b)}. Compute ω · {1, 4} and ω · {2, 3}.

P 2. Find a subgroup of S4 which is isomorphic to Z4. Hint Z4 acts on {0, 1, 2, 3} where

g · a = g + a mod 4.

P 3. Find a subgroup of S4 which is isomorphic to D6. Hint D6 acts on {1, 2, 3}.

P 4. Let G = GL(n,R) and let ! be the set of all real n↑ n matrices. Let A → G and B → !.

Define A ·B = BAB
→1

. Show that G acts on !.

P 5. Let G be a group such that H ↓ G. Prove or disprove: H acts on G where h · g = gh
→1

.
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case i
Def É be a group and let r be a set

Then 4 acts on R if geG and en

then g α g x 2 such that

11 α R e α α

2 g he g h α gh α

x n r



Exi Let A be a set Suppose we can construct

the group G

A 4 g e G g A A

Defined h N A Then 4 acts on I

bijection

Exi.sn acts on n Let O E S and it n

Define o i o i

11 o ith cleary well o In 7 n

2 e i eli i

3 let g he Sn Then g h i g hci

glh i

gh i gh i

g h.ci gh i gh i

Hence o i is a group action



tent Let act on 2 such that geG and aeh

g a og a where og n

Then
og is a bijection

First Kber og b g b er as a acts on 2

This shows
og is a map

Now suppose g x g X2 Then

g x g x2 g g x g
1
g x

g g g g x2 Gayton

e x e x Gisa group

4 acts on 1
Hence Og is 1 1

Let cer Then e c c gg c g S

g g c c
G act

let g
i c b E R on n

g b c

Og is onto and a bijection
9 b c



Ex Do acts on 4

e 117

a 7 1234

as 7 113 24

as 14321

b 1127134

ab 13

a b 141123

a b 24
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EI GL 2 R acts on R where AE GLP R

and xe̅R A A e R

i I
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