
Isomorphisms

Exercise 1. Let n ∈ Z+, n ≥ 2 and

G = {σ ∈ Sn |σ(n) = n}.

You proved in assignment 5 that G ≤ Sn. Now show that G ∼= Sn−1.

Exercise 2. Let G be the smallest subgroup of GL2(R) containing the matrices

A =

(
0 1
−1 0

)
and B =

(
0 1
1 0

)
.

Show that G ∼= D4.

Exercise 3. Let G be the smallest subgroup of GL2(C) containing the matrices

A =

(
0 1
−1 0

)
and B =

(
0 i
i 0

)
.

Show that |G| = 8 but G 6∼= Z8 and G 6∼= D4. G is called the quaternion group of order 8.

Exercise 4. Show that Z is isomorphic to all of its nontrivial proper subgroups.
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