
 

 

Answer on Question #44737 – Math – Abstract Algebra: 

Let 𝜎 = (𝑎1 𝑎2 . . . 𝑎𝑘) ∈ 𝑆𝑛 be a cycle.  Let  𝜏 ∈ 𝑆𝑛. Check  that 𝜏𝜎𝜏−1 = (𝑏1 𝑏2  ··· 𝑏𝑘), where 

𝜏 (𝑎𝑖)  =  𝑏𝑖. 

Solution. 

Denote   𝛼 = 𝜏𝜎𝜏−1.   We  need to prove that: 

∀𝑖 = 1, … , 𝑘 − 1: 𝛼(𝑏𝑖) = 𝑏𝑖+1; 

𝛼(𝑏𝑘) = 𝑏1; 

∀𝑥 ∈ {1, … , 𝑛}\{𝑏1, … , 𝑏𝑘}: 𝛼(𝑥) = 𝑥;  

So: 

1 ≤ 𝑖 ≤ 𝑘 − 1 ⟹ 𝛼(𝑏𝑖) = (𝜏𝜎𝜏−1)(𝑏𝑖) = 𝜏 (𝜎(𝜏−1(𝑏𝑖))) = 𝜏(𝜎(𝑎𝑖)) = 𝜏(𝑎𝑖+1) = 𝑏𝑖+1; 

𝛼(𝑏𝑘) = (𝜏𝜎𝜏−1)(𝑏𝑘) = 𝜏 (𝜎(𝜏−1(𝑏𝑘))) = 𝜏(𝜎(𝑎𝑘)) = 𝜏(𝑎1) = 𝑏1; 

𝑥 ∉ {𝑏1, … , 𝑏𝑘}, 𝑥 = 𝜏(𝑦) ⟹ 𝑦 ∉ {𝑎1, … 𝑎𝑘} ⟹ 𝜎(𝑦) = 𝑦 ⟹ 

⟹ 𝛼(𝑥) = (𝜏𝜎𝜏−1)(𝑥) = 𝜏 (𝜎(𝜏−1(𝑥))) = 𝜏(𝜎(𝑦)) = 𝜏(𝑦) = 𝑥. 
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