Below are some major theorems from the course together with some comments. These should be the foundation for your study, but of course the list is not exhaustive. For instance there is nothing on the list about testing polynomials for irreducibility or multiplying elements in the symmetric group, etc… This doesn’t mean they won’t be on the test, just that there are no major theorems we covered about them.
Structure Theorem for Cyclic Groups Thm 4.3 p. 78: You should understand this theorem and be able to use it to give a complete subgroup lattice for a cyclic group. Also you should know which subgroup is generated by each element.

Cayley’s Theorem Thm 6.1 p. 124:  You should understand this theorem and its proof.
Lagrange’s Theorem Thm 7.1 p. 140: You should know this theorem and understand how it is proven, namely that the group is partitioned into disjoint cosets of the same size.

First Isomorphism Theorem 10.3 p. 206: This theorem and the corresponding version for rings is probably the most important of the entire class. You want to have a complete understanding of this and how it can be applied!

Factor rings in relation to prime/maximal ideals Them 14.3/14.4 p.267: Theorem 14.4 forms the basis of how we constructed field extensions Flx]/p(x) later in the term.

First isomorphism theorem for rings Thm 15.3: See above for groups. You should understand why normal subgroups are precisely the kernels of group homomorphisms and ideals are precisely the kernels of ring homomorphisms.

F[x] is a PID Theorem 16.3: Know this theorem and how the proof uses the division algorithm in F[x].

Kronecker’s Theorem 20.1 p. 352: You should know this theorem plus how to apply it, for example in Ex 1 and 2 on p.353. Also existence of splitting fields Thm 20.2 which follow from this theorem.
Theorem on degrees of field extensions Thm 21.5 p.372: This theorem was the key in our impossibility proofs for geometric constructions.

Classification of Finite Fields Thm. 22.1 p. 381: You should know the statement of the theorem and that GF(p^n) is the splitting field of x^p^n –x over the field of p elements.

Fundamental Theorem of Galois Theory Thm 32.1 p. 552: Just a cursory knowledge of this theorem is ok. Some understanding of how we put everything together in section 32 to explain why the quintic has no general solution would be nice.
