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                             Permutation Groups- HW Problems 

 

For problems 1-4. 

Let  𝜎 = (
1 2 3 4 5 6
6 1 2 5 4 3

);        𝜏 = (
1 2 3 4 5 6
4 6 1 5 3 2

). 

Find: 

1.    𝜏 𝜎 

2.    𝜏2 𝜎 

3.    𝜎−1 𝜏 

4.    Find the orbit of 1 under 𝜎 given by 𝑂𝜎,1 = {𝜎𝑛(1)| 𝑛 ∈ ℤ} 

 

5.    Find the number of elements in {𝜎 ∈ 𝑆4| 𝜎(2) = 3}. 

6.    Find all subgroups of 𝑆3 and draw the subgroup diagram. 

 

Determine which of the following functions are permutations of ℝ. 

7.    𝑓(𝑥) = 2𝑥 + 1 

8.    𝑓(𝑥) = 𝑥4 

9.    𝑓(𝑥) = 𝑒−𝑥. 

 

10.    Let 𝑎, 𝑏 ∈ 𝐴 and 𝜎 ∈ 𝑆𝐴.  Let 𝑂𝜎,𝑎 = {𝜎𝑛(𝑎)| 𝑛 ∈ ℤ} and         

𝑂𝜎,𝑏 = {𝜎𝑛(𝑏)| 𝑛 ∈ ℤ}.  Show that if 𝑂𝜎,𝑎 ∩ 𝑂𝜎,𝑏 ≠ 𝜙 then 𝑂𝜎,𝑎 = 𝑂𝜎,𝑏. 

 

11.    Show that 𝑆𝑛 is nonabelian for 𝑛 ≥ 3. 


