
21-260 Differential Equations D. Handron

Week #11 Written Assignment: Due on Friday, November 8.

1. Use the rules for vector addition and scalar multiplication, and the rule for matrix multi-
plication to show that

(a)

[
a b
c d

]([
u
v

]
+

[
x
y

])
=

[
a b
c d

] [
u
v

]
+

[
a b
c d

] [
x
y

]
(b)

[
a b
c d

](
r

[
u
v

])
= r

([
a b
c d

] [
u
v

])

2. Suppose that

[
φ1(t)
φ2(t)

]
is a solution to the linear system of differential equations

d

dt

[
x1
x2

]
=

[
a b
c d

] [
x1
x2

]
and that r ∈ R. Show that

r

[
φ1(t)
φ2(t)

]
=

[
rφ1(t)
rφ2(t)

]
is also a solution to the system.

3. Suppose that

[
A
B

]
is an eigenvector of of the matrix

[
a b
c d

]
with corresponding eigen-

value λ, i.e. [
a b
c d

] [
A
B

]
= λ

[
A
B

]
.

Show that

[
x1
x2

]
= eλt

[
A
B

]
is a solution to the system

d

dt

[
x1
x2

]
=

[
a b
c d

] [
x1
x2

]
.
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