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1. (10 points) Let A = [a;] be an n x n Markov matrix such that a;; > 0 for all 4, j and S ai; =1 for
all j. Prove that every eigenvalue ) of A satisfies |\| < 1.

2. (10 points) Let A be a non-zero square matrix which satisfies 42°!3 = 0. Show that A is not
diagonalizable.

3. (10 points) Let V be a complex inner-product space with.inner product (,). Prove that
(v, w)[* < (v, ) (w, w)

for any v,w € V.
4. (10 points) Let A be the matrix
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Find the minimal polynomial of A. Show your work.

5. (10 points) Let V be an infinite dimensional vector space. A linear operator P : V — V is called a
projection if P2 = P. Prove that if P is a projection, then the eigenvalues of P are either 0 or 1.

6. (20 points) Let A, B be square matrices of the same size. Prove that if ) is an eigenvalue of AB, then
A is also an eigenvalue of BA. '

7. (10 points) Prove or give a counter example: If A and B are 2 x 2 real matrices, then then minimal
polynomial of AB equals the minimal polynomial of BA.

8. (20 points) Let A and B be matrices of size 3 x 2 andv 2 x 3 respectively. Suppose that AB is given by

8 2 -2
AB = 2 5 4
-2 4 5

Find the product BA. Show your work.







