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1. Let P be a Sylow 2-subgroup of the symmetric group Sn with n odd. Prove
that there is a symbol i ∈ {1, 2, . . . , n} such that σ(i) = i for all σ ∈ P .
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2. Prove that for every group G the (external) semidirect product G o G
with respect to the homomorphism G → Aut(G) taking an element g to the
inner automorphism of G given by g, is isomorphic to the (external) direct
product G×G.
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3. Let 1 → H → G → F → 1 be a short exact sequence of groups such that
F is a cyclic group of order n and H is a group of order m. Prove that if n
and m are relatively prime, then the exact sequence is split.
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4. Prove that every group generated by two elements of order 2 is solvable.
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5. Prove that the free group Fn := F ({1, 2, . . . , n}) cannot be generated by
less than n elements.
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