
Final 1/3 Review

Math 417, Fall 2015

Review all topics from first two midterms and midterm reviews and all homework exercises from the semester.

Read: Goodman sections 1.8, 1.11, 6.1-6.4, and the notes from class.

You should:

1. Be able to decide when something is a ring. Know the examples of rings we studied in class.

2. Be able to decide when a ring....
...is commutative. ...has 1. ...is a field. ...is an integral domain.

3. Given a ring with 1, know what a unit is and what a zero-divisor is. Be able to decide if an element is
a unit or a zero-divisor.

4. Be familiar with the polynomial ring K[x], especially in the case that K is a field. Keep in mind the
similarities with Z.

(a) Know what divisibility in K[x] means and when one polynomial divides another.

(b) Know what the gcd of two polynomials is, and how to find it using long division.

(c) Know what an irreducible polynomial is and what the theorem on factorization into irreducible
polynomials states (existence and “uniqueness”).

(d) Understand the relationship between linear factors and roots of a polynomial (see Proposition
1.8.22).

5. Know what a ring homomorphism is and know the examples we discussed (in particular Proposition
6.2.5 and 6.2.7).

6. Know what an ideal in a ring is and what the quotient ring is (in particular, what are the elements,
the operations, and the quotient homomorphism).

7. Know the homomorphism theorem for rings and be able to use it to find isomorphisms of rings.

8. In a commutative ring with 1, know what principal ideals and maximal ideals are. Know the impor-
tance/relevance of these in the polynomial ring K[x] over a field K.

9. Given a field K and irreducible polynomial p(x) ∈ K[x], know how to construct a field F containing
K so that p has a root in F .

10. Know how to construct the field of fractions of an integral domain: know the equivalence relation and
how the operations are defined, and why they are well-defined.

11. Be able to reproduces the proofs of Proposition 1.8.6, Proposition 1.8.22, Proposition 6.2.15, Proposi-
tion 6.2.29(c), and Proposition 6.3.13 (note: a ring R is simple if the only ideals are {0} and R).
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