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. Let G be a group. Show that if |G| < oo then G is a group of order p" for a

prime p (i.e. it is a p-group) iff every non trivial element of g has order p* for
k> 0.

Show that disjoint cycles in S, commute with each other. Let 7,,,0, € S, be
disjoint cycles of length m and k respectively. Then compute the order of 7, o 0.

Let G = Z/n and let ¢ € G be an element of order m. Find out the cycle
decomposition of the element o, € S,, = Bij(Z/n), given by o,(i) = g.i(mod)n.

Show that every element o € S,, can be writtes as composition of transposition.
For a fixed o € S, let n,,n. be number of transpositions appearing in two such
composition for o. Then show that n, = n (mod)2.

Show that for any two k-cycles (iyig-- k) and jija...Jx) and k < n we have a
o € S, such that

olivig...ix)o = (o(i1)...0(ix) = (jijz- - - Jr)-
Conclude that all cycles of same length in S,, are conjugate. Show that (123) and

(132) are not conjugate in A,,.

Show that two permutations in S,, are conjugate iff they have the same cycle
type.

Let G be a group and let g € G and let h be an element conjugate to g. Show
that ord(g) = ord(h). Given example of group G, elements g,h € G such that
ord(g) = ord(h) but g is not conjugate to h.

. Write down the class equation of D,,. More explicitly, describe the distinct con-

jugacy classes of D,,.

. Write down the class equations of S3, As, Sy, Aj.

Let G, H, K be groups such that we have the following exact sequence of groups
1> H 'GP K —1,
and let s : K — G be a group homomorphism such that p o s = tdx. Show that
G = i(H) % 5(K),

where ¢ : s(K) — Aut(i(H)) is the conjugation action. Show that if ¢ is trivial
thenthere exists r : ¢ — H group homomorphism such that r o i = idy.



