
G63.2120 Linear Algebra II
Dr. D. A. Edwards Due: Mar. 2, 1995

Homework Set 4
Read section 5.4 of the text.

Section 5.4
1. Verify the properties of etA given in class, namely that

(a) (1 point) etAesA = e(t+s)A

(b) (1 point) etAetB = et(A+B) iff A and B commute
(c) (1 point) d(etA)/dt = AetA

(d) (1 point)
(
etA
)T = etA

T

2. (2 points) page 286, exercise 5.4.2
3. (4 points) page 286, exercise 5.4.8
4. Consider the following system:

ẍ =
(
−1 1
0 −1

)
x, x(0) =

(
a
2b

)
, ẋ(0) =

(
c− d
2d

)
(a) (1 point) Is this system stable, neutrally stable, or unstable?
(b) (2 points) Solve the system for x.
(c) (2 points) Consider your solution as t → ∞. Does it diverge/converge ex-

ponentially? algebraically? Reconcile your answers to this part with your
answers to part (a).

(d) (1 point) Are there any values of (a, b, c, d) for which the system remains
bounded as t→∞?
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