
Math 564/466: Midterm

Date: Tuesday, October 11th.

Time: Usual class time 9:30am–10:50am.

Location: Usual Class room 147 AH.

Course website: https://faculty.math.illinois.edu/∼psdey/Math564FA22.html

Office Hour: For the week of October 11, I will have the following special schedule:

• Monday 1-2 pm
• No office hours on Wednesday.

Test format: The test will have a mix of computational, conceptual, and proof-based
questions. Overall, the questions will be similar to, but on average easier than, those
on the homework assignments. I will not ask you to repeat proofs of theorems covered
in class. You can state and use any theorems proved in class.

Cheat sheet: You may bring one sheet (one-sided) of standard US letter paper to the
exam, on which you have written, printed, or copied anything that you think will be
helpful. You must be able to read it without a magnifying glass or suchlike aide.

Material covered: Fair game is anything from

• Lecture up to and including Thursday, September 29th.
• Most important material is what appeared in the lecture and the homework.

Study resources: The course webpage contains solutions to all homework problems.

Practice exam: I have posted an old exam given in this class.

1. Summary of Topics

1. Set theory, union, intersection, complement, de Morgan’s law, σ algebras, relation
to partitions.

2. Definition and properties of probability measures, Fubini’s theorem, random vari-
ables, conditional probability, law of total probability, expectation, conditional ex-
pectation, law of total expectation, independence.

3. Filtrations, mean and variance, basic linear algebra, spectral decomposition, eigen-
values, eigenvectors, Gershgorin Circle Theorem.

4. Stochastic/transition matrix, discrete time Markov chain, random walk on graphs.
5. properties of MC, hitting and return time definition, finite hitting time probabilities,

mean hitting time, Gambler’s ruin problem.
6. Stopping time, Strong Markov property, excursion decomposition of MC.
7. Class structure, closed classes, absorbing states, irreducibility, recurrence and tran-

sience, dichotomy theorem.
8. Invariant/stationary distribution, Positive and null recurrent.
9. Aperiodicity, convergence of MC, Coupling.
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