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Quiz 4, September 29, 2022
Let (G,∗) be a group and let H = {g∈G | g∗g∗g= id}. Calculate H for G=D4, G=D3,

and G =U6. (Recall that U6 is the set of complex numbers which are sixth roots of 1.)

Answer:
The identity element G is in H for all G. If some element g of G other than the identity

element is in H, then the order of g must be three (because the S of Homework problem 20
(that is S = {n ∈ Z | gn = id}) is a subgroup of Z and the only subgroup of Z which contains
both 2 and 3 is Z).

The group D4 has order 8. we know from Lagrange’s Theorem that D4 does not contain
any elements of order 3. Thus H = {id} for D4.

In D3 the two rotations have order 3 and the three reflections have order 2; thus the H for
D3 is 〈ρ〉.

Let ζ = e
2πi
6 . In U6, ζ and ζ5 have order 6; ζ2 and ζ4 have order 3; and ζ3 has order 2.

Thus the H for U6 is 〈ζ2〉.


