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PLEASE, BE NEAT AND SHOW ALL YOUR WORK; JUSTIFY YOUR ANSWER.
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1L If P = {{1,3},{2},{4,5}}, then P is a partition of the set S = {1,2,3,4,5}. For the

corresponding equivalence relation ~, which of the following are true or false?

(a) 4~5 v Fo
(b) 5~1 o re
(c) 1~2 TO F\S/
(d) 3~3 TB/ FO
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2. Let (G, *) be a group with identity e. If a x b = e for some a,b € G, show thatb*a = e.
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3. (a) Write the arithmetic expression

i(3+1)
o 2—4
in the form a + b for a,b € R.
(b) Find all solutions in C of the equation 2® = —8.

(c) Write the complex number z = 3 — 45 in the polar form.
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4. Isp: (Z,+) — (Z,+), where ©(n) = n — 3 for all n € Z, an isomorphism? Explain.

In the case that ¢ is not an isomorphism, give the definition of a binary operation * on

Z such that ¢ is an isomorphism mapping (Z, +) onto (Z, ).
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5. Let G be a group and define ¢: G — G, by setting ¢(g) =g~ forall g € G.
(i) Prove that ¢ is injective and surjective.

(i) Suppose, in addition, that G is an Abelian group. Show that ¢ is an isomorphism
of G onto itself.
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Bonus. Complete the following table in such a way that * is commutative and has an identity

element and each element has an inverse.
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