Homework 8 - Math 243 Name:

Each of the following linear systems has a single parameter a. Calculate the trace and determinant for each system, and use
them to find the values of a where the type of equilibrium changes.

dx a —1 dy a a
1. — = X. 2. — = y.
a |9 o ¢ 11 o
. o dy L a - R
3. Consider the 2-parameter family i y. Describe in words how the type of equilibrium depends on the
-b 0

parameters a and b.

4. If a 2-by-2 matrix A has one eigenvalue equal to 4, express the trace and determinant of A as functions of the other
eigenvalue A. What types of equilibria are possible for the system x’ = Ax with different values of A\?

Use the matriz exponential function (on a computer) to solve the following initial value problems.

¥ = x+2y ¢ = 24ty
= 3z—4 =2

5 Yy Yy 6. Yy Y

z(0) = 1 z(0) = 1

y(0) = 0. y(0) = 2.

¥ = 3r—y

y = —z+3y
. = bx—5y—6z = —x+6y
' z(0) = 4 y = —6z—y

IS
—~ o~ o~
=)
=
I
[\

8



9. Use the definition of the matrix exponential e = I + A + ‘3—!2 + ’g—f + ... to calculate the matrix exponential e!® when

0 1
B = . Hint: Calculate (¢B)?. What do you notice?
0 0
-3
10. The matrix A = has eigenvectors vy = and vg = and corresponding eigenvalues \; = 2 and Ao = —1.
0 -1 0 1
-1
a b 1 d —b .
(a) Use the formula = to find the inverse of V =
c d ad=be | _. 4 0 1

(b) Calculate D = V1AV by hand and show that it is a diagonal matrix.

A0 eMt 0
(c) Calculate !4 = Ve!PV~! by hand. Recall that for a diagonal matrix D = ! , et = wal
0 Ao 0 en?



