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1. Consider the binary operation * on Z defined for each z,y € Z by
zxy=c+y—3

(A) Prove that Z constitutes a group with respect to the binary operation «.
(B) Let ¢ : Z — Z be the map defined for each z € Z by

p(z) = - 3.

Prove that ¢ is an isomorphism from the group on Z with respect to * to the group on Z
with the ordinary addition.
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2. Consider the group Uy of invertible elements of Zg with respect to multiplication
modulo 9.

(A) Make a list of the elements of Us .

(B) Construct the multiplication table of Ug.

(C) Determine whether Uy is a cyclic group.

(D) Find all subgroups of Us.
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3. For an arbitrary group G, and an element z € G, let

C($)={yEG‘]my=ym}

(A) Prove that C(z) is a subgroup of G
(B) Show that C(z) = C(z™!) for any z € G.

(C)Let G =S; = {I , 0,000, 0p, O‘p2} be the group of permutations of the set {1,2, 3}

where L9 3 Lo 3
"”_“(23)=[1 3 2] ’p:(123)=[2 3 1]

Make a list of the elements of C{op). (If you wish you may use the facts that op = p?o
and po = gp?®.)
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