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may not use notes or any text. Read each question carefully. Some questions continue
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have 90 minutes to complete all the problems.
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1. Provide a brief definition AND an example of the following concepts:

(a) An equivalence relation ~ on a set X.

(b) A normal subgroup H in a group G.

(¢) The center Z(G) of a group G.

(d) The commutator subgroup [G, G] of a group G.
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2. Let H be a subgroup of GG. Do sets of the form
S={y'a|r,ye Gy 'vecH}

partition G? Why or why not?
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3. Separate the following groups into isomorphism classes. That is, determine which
groups, if any, are isomorphic to each other in the following list:

ZJ16Z,  Z/ZxZ/2Z, Ds, Dy xZ/2Z, A,

Be sure to explain your reasoning.
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4. (a) Prove or Disprove: The group G,, defined for any integer n by
Gn = Sn/A, X D,/ (ry X Z)TZ

is abelian for any choice of n. Here (r) denotes the subgroup generated by a
rotation r such that r™ = e.

(b) Prove or Disprove that the group G,, defined in part (a) is cyclic.
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5. Prove that all groups of order 2p are either cyclic or dihedral. That is, show that
any such group G is isomorphic to Cy,, the cyclic group with 2p elements, or D,,
the group of symmetries of a p-gon.



