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. What is the centralizer of (123) in A4, S4 and Ss.

. Show that for g € A,, the conjugacy class of g in S, is either a conjugacy class in A,, or

it is the union of two conjugacy classes of equal size.

. Prove that Z(G x H) = Z(G) x Z(H).
. Prove that

a) D6 = D3 X 02,
b) The group of symmetries of a cube is isomorphic to Sy x Cs.

What is the number of elements of order 4 and 6 in D4 x Cg?

. For a group G and integer m let n,,(G) = [{z € G2 =1}|=|{x € G|o(z) | m}|.

a) Let A be a finite abelian p-group with canonical form A = [[;~, 4;, where A; are
cyclic p-groups, and

AL > - 2 A =95 > A >+ > |Anl.
Prove that

(A) = |Cpe X -+ X Cpe X A1 X oo+ X A = (0")" | A -+ | Al

Mp
and the number of elements of order p* in A is n,r(A) — nye-1(A) for k > 1.

b) Let G = P; x --- x P, be the direct product of finite p;-groups for different primes
Piy---yPm, and d = plil ---pbm . Prove that the number of elements of order d in G is
the product of the number of elements of order pi.” in P;.

a) What is the number of abelian groups of order 32 up to isomorphism? Determine the
number of elements of order 4 in each case.

b) What is the number of abelian groups of order 360 up to isomorphism? Determine
the number of elements of order 12 in each case.

. Suppose that G = (a) x (b), where o(a) = 4, o(b) = 6, and M = (a~'b%), N = (a®b?).

a) What is the order of @ and b in the factor groups G/M and G/N
b) What are the abelian groups G, M, N, G/M and G/N in their canonical form?
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Let G = GLy(Z3) and g = {O 1

e

a) Determine the centralizer C(g), that is, find all invertible matrices x = [CCL Z} over

Zs such that zg = gz.
b) What is the size of the conjugacy class of g in G?

What is the number of Abelian groups of order 6007 What is the canonical form of the
one among them which has the most elements of order 107



