
 

 

Answer on Question #44527 – Math – Abstract Algebra: 

Find two different Sylow 2-subgroups of 𝐷12. 

Solution. 

|𝐷12| = 2 ⋅ 12 = 24 = 23 ⋅ 3; 

So, if 𝑀, 𝑁 are Sylow 2-subgroups, then |𝑀| = |𝑁| = 23 = 8. 

Note that 𝐷𝑛 has the following representation: 

𝐷𝑛 =< 𝑥, 𝑦|𝑥𝑛 = 𝑦2 = 𝑒, 𝑥𝑦 = 𝑦𝑥−1 >; 

So: 

𝐷12 = {𝑒, 𝑥, 𝑥2, … , 𝑥11, 𝑦, 𝑥𝑦, 𝑥2𝑦, … 𝑥11𝑦}; 

∀ 𝑖 = 0, … ,11: 𝑥𝑖𝑦 = 𝑥𝑖−1 ⋅ 𝑦𝑥−1 = ⋯ = 𝑦𝑥−𝑖; 

∀ 𝑖, 𝑗 = 0, … ,11: 𝑥𝑖𝑦 ⋅ 𝑥𝑗𝑦 = 𝑥𝑖𝑦 ⋅ 𝑦𝑥−𝑗 = 𝑥𝑖−𝑗; 

Consider the following subgroups: 

𝑀 = {𝑒, 𝑥3, 𝑥6, 𝑥9, 𝑦, 𝑥3𝑦, 𝑥6𝑦, 𝑥9𝑦}; 

𝑁 = {𝑒, 𝑥3, 𝑥6, 𝑥9, 𝑥𝑦, 𝑥4𝑦, 𝑥7𝑦, 𝑥10𝑦}; 

|𝑀| = |𝑁| = 8, so 𝑀 and 𝑁 are Sylow 2-subgroups of 𝐷12. Note that the group 𝐶4 =

{𝑒, 𝑥3, 𝑥6, 𝑥9} is a subgroup of index 2 of 𝑀 and 𝑁. Hence, 𝑀 ≅ 𝑁 ≅ 𝐶4 × 𝐶2. 
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