
MATH 304 LEARNING OBJECTIVES

MATHEMATICAL PRACTICE (P) OBJECTIVES

P1. I asked a question on mathematical content on at least three different occasions in
class.

P2. I asked a question on mathematical content in Dr. Janssen’s office on at least three
different occasions.

P3. I worked on a homework problem outside of class with at least one other person
on at least three different occasions.

P4. I was stuck on a problem but got unstuck by reading the book on at least three
different assignments.

P5. I completed the “Hands-on with LATEX” assignment.

MATHEMATICAL CONTENT (C) OBJECTIVES

Integers.
I1. I can use the Well Ordering Principle.
I2. I can find the gcd of two integers a and b using the Euclidean algorithm and write

it as a linear combination of a and b.
I3. I can use mathematical induction in proofs.

Fields.
F1. I can solve a cubic equation.
F2. I can do routine calculations with complex numbers, write a complex number in

the form r(cosθ+ i sinθ), and identify roots of complex numbers.
F3. I can do arithmetic with integers modulo n as well as quaternions.
F4. I can prove elementary facts about fields, and verify that given sets are fields

and/or subfields.
F5. I can find subfields generated by adjoining elements to Q.
F6. I can compute splitting fields of polynomials and prove that a polynomial is solv-

able by radicals.
F7. I can identify algebraic elements and minimum polynomials.
F8. I can identify vector space properties of field extensions.
F9. I can determine if a given function is a homomorphism/isomorphism/automorphism

of fields and identify properties of such functions.
F10. I can construct an isomorphism between two fields or explain why one does not

exist.
F11. I can count the number of field automorphisms and find them all (for 20 or fewer

such maps).
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Rings.
R1. I can construct examples of rings with prescribed properties.
R2. I can identify properties of rings.
R3. I can identify properties of polynomials.
R4. I can identify connections between the ring of integers and F[x] (e.g., division al-

gorithm, gcds, irreducible elements).
R5. I can identify properties of ideals, including determining whether or not a given

subset of a ring is an ideal.
R6. I can apply Eisenstein’s Irreducibility Criterion.

Groups.
G1. I can identify a group and give examples of abelian and nonabelian groups.
G2. I can verify properties of groups.
G3. I can compose and decompose permutations using cycle notation and write per-

mutations as products of disjoint cycles.
G4. I can identify group homomorphisms and isomorphisms.
G5. I can identify subgroups and construct subgroup lattices of finite groups.
G6. I can generate subgroups from subsets and determine if a (sub)group is cyclic.
G7. I can create cosets from subgroups and operate on cosets.
G8. I can compute the order of a group and its elements.
G9. I can apply Lagrange’s Theorem.

G10. I can prove Cauchy’s Theorem.
G11. I can identify normal subgroups and compute quotient groups.
G12. I can apply the relationship between normal subgroups, homomorphisms, and

quotient groups.
G13. I can identify solvable groups and compute commutators.

Galois Theory.
Gal1. I can identify connections between field extensions and Galois groups.
Gal2. I can determine whether or not a Galois group of small order is solvable.
Gal3. I can determine whether a given polynomial is solvable by radicals.

Miscellaneous Objectives.
M1. I can verify that an operation is well-defined.
M2. I can verify the existence of an equivalence relation in context.


