
Math 593: Some study suggestions for Exam 1
Professor Karen E Smith

Exam is Friday October 17, 2014

The exam will likely have a TRUE-FALSE section on the basic definitions, examples and miscon-
ceptions. If there are problems here that require more computation, you will have seen them in the
homework before. It will also have (likely) three other problems that require more thought. These
will likely follow the following patterns:

1. Homework: The exam will include at least one problem very similar to a homework problem.

2. QR Problems. The exam will include at least one problem very similar to a QR problem
having to do with modules over a PID (in disguise, this could be a question about abelian groups
or about linear transformations), or basic ring theory (PID, UFD, ideals, isomorphism theorems).

3. Possible Examples of Third problem.

1. Prove that every linear endomorphism T of Cn be written as D +N where D is diagonalizable,
and N is nilpotent.

2. An R-module P is projective if, given any short exact sequence M
π→ N → 0, and any R-

module map P
g→ N , there exists f ∈ HomR(P,M) such that π ◦ f = g. (Read 10.5 in DF for help

if needed.) Show that every finitely generated projective module over a PID is free.

3. An R-module E is injective if, given any short exact sequence 0→ A
i→ B, and any R-module

map A
g→ E, there exists f ∈ HomR(B,E) such that g = i ◦ f . (Read 10.5 in DF for help if

needed.) Are there any finitely generated injective modules over a PID?

4. Dummit Foote possible practice problems:

1. Chapter 7: §1: 13, 14; §2: 10; §3: 10, 16, 17, 20, 24, 34, 35; §4: 9, 11, 13, 16, 19, 27, 30, 31,
33, 37, 38; §: 1, 3, 4,

2. Chapter 8: §1: 3, 7; §2: 3, 8; §3: 2

3. Chapter 9: §1: 4,5, 6, 8, 13, 17; §2: 3,4, 5, 7; §4: 1, 2, 3, 20;

4. Chapter 10: §1: 4, 5, 6, 7, 8, 9, 15, 18, 19, 20, 21 §2: 1, 3, 4, 7, 8, 9, 10; §3: 4, 6, 7, 9
(irreducible is same as simple), 13, 23

5. Chapter 12: §1: 2, 3, 5, 9, 13; §2: 12, 13, 14, 17; §3: 1, 2, 17, 19, 21, 22, 29, 32, 38;

Other Remarks: Be sure you know the isomorphism theorems in different categories (groups,
rings, modules), chinese remainder theorem in different categories (abelian groups, rings, modules
over a ring), the universal properties (of localization, free-modules, direct sums, quotients), defini-
tions and implications of UFD, PID, Euclidean domains, structures theorems for modules over a
PID including main applications to group theory and to linear algebra, linear algebra definitions
and theorems from a module theory point of view (min poly, char poly, diagonalizability, canonical
forms of matrices, similarity) and examples examples examples of rings and modules with dif-
ferent properties (cyclic but not simple, all ideals principal but not a domain, non-diagonalizable
matrix, ...). Also: Review the quizzes!

1


