
MATH 311W.004 and 005 Final Exam Study Guide

The Final Exam will take place on Friday, December 16, 8:00-9:50 a.m. in 111 Forum.

No books, notes, calculators, or other electronic devices will be allowed on the exam.

The Final Exam will be cumulative. About half of it will be on the new material (covered after
the second midterm), and the other half will be on the “old” material. There will be a problem
on mathematical induction. The final will be about 50% larger than a midterm.
The format of the final will be similar to that of a midterm. You will be asked to

• State or complete definitions and theorems from the lists in the study guides.

• Solve problems similar to homework problems (practice problems and the ones that were
collected.)

As stated above, the final will be cumulative. The list below covers only the material discussed
after Exam 2. To review the rest of the course material, you need to go over the study guides for
Exams 1 and 2.

Groups: You should know:

The definition of a group.
The definition of an Abelian (commutative) group.

You should be familiar with the following groups.

◦ Numbers: (Z,+), (Q,+), (R,+), (Q \ {0}, ×) (R \ {0}, ×)

◦ Congruence classes: (Zn,+), (Gn,×).

◦ 2× 2 matrices: (M2(R), +), (GL(2,R), ×).

◦ Dihedral group D(n), i.e. the group of symmetries of a regular polygon with n vertices.

◦ The symmetric group S(n), i.e. the group of permutations of {1, . . . .n}, in particular
cycles and transpositions, disjoint cycle decomposition, the order and sign of a permutation.

You should be able to give several examples of sets with operations that are not groups.

The definition of a subgroup.
How to tell if a subset is a subgroup.
Examples of subgroups and of subsets that are not subgrous.

The order of an element.

The definition of a cyclic group, and its generator.
Examples of groups that are cyclic and groups that are not.
Properties of cyclic groups (they are Abelian and every subgroup is cyclic).

The definition of group isomorphism and isomorphic groups.
Properties of group isomorphism.
Examples of groups that are isomorphic and groups that are not.

Rings and Fields: You should know:

The definition of a ring.
Examples of rings.

The definition of a field.
Examples of fields.
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