Theorem 1 Let G be a group and ¢ an automorphism of G. If a € G is of order o(a) > 0, then o(¢p(a)) = o(a).
Proof.

This is Lemma 2.8.3 in [1].

Theorem2 V = {e,(1 2)(3 4),(1 3)(2 4),(1 4)(2 3)} is a characteristic subgroup of Ay.

Proof.
The elements of A4 are

e, (1 23),(132),(124),142),134),143),234),243),02)34,13)@24,0 42 3).
Let ¢ be an automorphism of A4. Clearly ¢(e) = e.If a # e € V, then o(a) = 2 and hence o(¢(a)) = 2 by Theorem

1. Since V contains all elements of A4 of order 2, ¢(a) € V.
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