
Math 326 - Dr. Miller - Topics List for Exam #2, Fall 2017 - Monday, Nov. 6, 2017

Non-Proof Tasks:

1. Know the formal definition of a ring for use in proofs or examples. You won’t have to state it.

2. State formal definitions: (You may - and should - assume that the set is already a ring.)

(a) commutative ring, ring with unity

(b) integral domain, field, unique factorization domain

(c) unit, zero divisor, irreducible element

3. Find some or all (my choice) solutions to a polynomial equation in a given Zn[x], as in text HW.

4. Find examples or explain impossibility in tasks about units, zero divisors, factorizations of ele-
ments or of polynomials, as in HW #4-#5. Be prepared to support your claims.

5. Identify/BEWARE falsely using field or integral domain properties (bad elementary algebra) when
solving equations or dealing with factorizations in general rings, or in certain Zn’s. For instance:

(a) a(a − 1) = 0 in a ring does NOT imply that a = 0 or a = 1.

(b) 5d = 5bc in Z10 does not mean d = bc.

(c) 2d = abd in Zn does not mean 2 = ab.

(d) Etc.

6. Alternatively, in short task or true/false questions, be able to identify and explain when such
claims are correct or not (bad algebra or not), and give examples. Sample questions:

(a) In a ring R, is it always true that a(a − 1) = 0 implies a = 0 or a = 1? Explain or give a
counterexample.

(b) Give a clear example of a ring and elements for which 2d = abd does not mean 2 = ab.

(c) True or false: if R is a field, then 5d = 5bc means d = bc. (Justify if asked.)

Proof Tasks:

1. Prove that a given set satisfies my choice of parts of the definition of a ring. I’ll refer to these by
name, not full formal statement, such as:

(a) “Prove that Z[
√

−7] is closed under multiplication,”

(b) “Prove that Z9[x] contains additive inverses for all its elements,”

(c) “Prove that M2(R) satisfies the Distributive Property that involves the expression BA+CA.”

(d) etc.

2. Prove/disprove short results (familiar or new) about zero divisors and units, about integral do-
mains and fields.

(a) Be ready for one or both directions (my choice) in biconditional statements such as “Zn is
a field if and only if n is prime” or “a is a unit in Zn if and only if a and n are relatively
prime.”

(b) Results may be about Zn specifically, or about more general rings.

(c) Especially prepare for results that aren’t given in standard “if-then” format (such as “no unit
is a zero divisor”).

(d) As mentioned in class (but perhaps too quickly), read and master the proof of Theorem 19.11,
seeing me for help if you need it.

3. Prove YOUR OWN, rehearsed choice of ONE of these R[x] multiplication properties:

(a) R[x] is closed under multiplication (beware the infinity issue!).

(b) Polynomial multiplication is associative.

(c) Polynomial multiplication satisfies ONE of the Distributive Properties (your choice).


