
MAS 4301
Review 2

March 11, 2011

When: March 23, in class

How: Closed note, closed book. You may bring a calculator if you would like (there will be
some modular arithmetic on the exam)

What to study: The exam will cover Chapters 5 through 8. You should be familiar with
the following material:

• Groups: You need to be familiar with the following groups. This means you need
to know how what the identity is, how to multiply, how to find an inverse, its order,
whether or not the group is Abelian or non-Abelian, and whether the group is cyclic.

– Every group listed on the first review sheet.

– Sn, An

– Aut(G), Inn(G)

– G1 ⊕G2

• Definitions: You need to know the exact definitions of the following.

– Every definition from the first review sheet (you won’t be asked to define any of
them, but all are important to problems that will pop up on this exam)

– Permutation

– Even/Odd permutations

– Cycle, k-cylce

– Isomorphism

– Automorphism

– Innermorphism

– Coset (left or right)

– External direct product

• Theorem Proofs: You should be able to reguritate the proofs of the following theo-
rems:

– 5.3-5.7 (assuming lemma for 5.5)

– 6.2-6.4



– Lemma, 7.1 (assuming lemma), Cor 1-4

– 8.1, 8.2

• Homework Problems: You should understand all homework problems assigned.

Possible Problems: The following is a list of the problem types that will probably show
up on the exam.

• Definitions: State a definition of some term, or use a definition directly to answer
a question. If stating a definition, your stement must be exact: don’t try to ramble
through a definition, and don’t provide an example as a definition.

• Theorem Proofs: I would give you a theorem from the book, and you would provide
the proof of that theorem.

• Computations: Here you would be asked to evaluate something, either by a compu-
tation or direct application of a theorem. Example questions would be (this list may
not be complete):

– Given permutations α and β, calculate αβ.

– Given a permutation α, calculate α−1.

– Given a permutation α, determine its order.

– Given a permutation α, determine if it is an odd or even permutation.

– Given a group G, determine Aut(G) or Inn(G).

– Given a group G and a subgroup H, determine the left/right cosets of H in G.

– Calculate a multiplication in an external direct product.

– Find the order of an element in the external direct product of groups.

– Find groups isomorphic to Zm ⊕ Zn and U(n).

• Proofs: Yes, there will be proofs on the exam. I will give proofs that are similar to
ones that were done in the homework (or perhaps that are directly from the homework).
Some proofs that I should be able to ask you are (this list is most likely not complete):

– Given a map φ : G → G, show it is an isomorphism.

– Given two groups, show they are not isomorphic.

– Prove something about G from information about its order and/or its subgroup’s
orders (Lagrange’s theorem).

– Given information about G and H, determine something about G⊕H.

• True/False: These will mostly test definitions and basic properties of our concepts.


