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APMAO0340 HW #2 Spring 2019

1 0 0 4 2 5
2.1 (20 points) For given two 3 x 3 matrices A = |0 —3 0 | and S = |5 2 1], calculate
0 0 1/2 2 13

the matrix B = S™'AS. Then determine the eigenvalues and corresponding eivenvectors for
matrices A and B.

2.2 (20 points) For what vectors b does the linear system of equations Ax = b has a nontrivial
solution?
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2.3 (7 x 4+ 12 = 40 points) For each of the following matrices,

—37 =20 —70 2 3 8 17 8 24
(a) [106 56 185|, (b) |1 2 —1|, (c) |-42 —20 —63],
~12 -6 -—17 13 —1 4 2 7

find ®(t) = e*' by performing the following steps:

(a) determine all eigenvalues and corresponding eigenvectors;
(b) Form a 3 x 3 matrix S, where each column is an eigenvector;

(c) Calculate the diagonal matrix eP’ having on diagonal e, where A; (j = 1,2,3) is an
eigenvalue;

(d) Find ®(t) = e = SeP'S71,

(e) (4 x 3 = 12 points) Show that ®(¢) for each matrix is a solution of matrix differential
equation subject to the initial condition:

1 100
SEN=AB(1),  P0)=I=[0 10
00 1

2.4 (10 + 10 = 20 points) Given the matrices A and B as shown below. Find eigenvalues of
their products A B and B A and determine their corresponding eigenvectors. Is matrix B A
diagonalizable?
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