Groups Homework 1 Connor Meredith, Cherry Ng, Joel Ornstein

Problem 2. Give an example of a marginal subgroup that is not fully invariant.

Proof. We know that the center of a group is the marginal subgroup for the commutator word. The center
of Z/2 x S5 is not fully invariant. To see this, notice that the center of a product is the product of the
respective centers. Since Ss has trivial center, Z(Z/2 x S3) = Z/2 X e, where e is the identity element of Ss.

Now let ¢ : Z/2 x S3 — Z/2 x S3 be the map given by ¢(1,z) — (0, (1 2)), i.e. the map that takes Z/2 to
the subgroup of S5 generated by the 2-cycle (1 2). Then the image of ¢ does not lie in the center of Z/2 x Ss.
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