
Prof. J. Baillieul

Mechanical Engineering

Electrical and Computer

Engineering

Systems Engineering

(10/3/24)

ENG SE/ME/EC 501:

Exercises (Set 3) (Due 10/10/24)

1. Solve the following three-dimensional system: ẋ1

ẋ2

ẋ3

 =

 0 1 2
0 0 1
0 0 0

 x1

x2

x3


 x1(0)

x2(0)
x3(0)

 =

 a
b
c

 .

2. Compute eAt where A =

 5 5 −4
8 5 −4
12 6 −5

.

3. Let A =

(
3 1
1 3

)
. Compute eAt in two different ways:

(a) by exponentiating the equivalent diagonal matrix;

(b) by noting that AB = BA⇒ eA+B = eAeB and further noting that

(
3 1
1 3

)
= A+B where

A =

(
3 0
0 3

)
and B =

(
0 1
1 0

)
.


