
Sec 4.6: Complex Eigenvalues

Ex1. Use an example from the Linear Algebra Review and Thm 1 to get a fundamental matrix for the
system

~Y ′ =

[
2 3
−3 2

]
· ~Y

Is it possible to get a real-valued fundamental matrix?
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Important Remarks:

(i) Complex eigenvalues always occur in conjugated pairs. If ~v is an eigenvector associated to λ = α + βi,
then ~v is an eigenvector associated to λ = α− βi.

(ii) The procedure given in the previous example always works for 2×2 and 3×3 matrices. That means, if λ
is a complex eigenvalue and ~v is an eigenvector associated to λ, then the construction of the real fundamental
matrix depends on the column vector

eλt~v.

Ex2. Let A be a 2×2 matrix with real entries such that A ·
[

i
−1

]
= (3+2i)

[
i
−1

]
. Then, the real-valued

solution of the i.v.p. ~Y ′ = A · ~Y , ~Y (0) =

[
2
4

]
is:

a) e3t

[
2 cos(2t) + 2 sin(2t)
4 cos(2t)− 4 sin(2t)

]
b) e3t

[
2 cos(2t)− 4 sin(2t)
4 cos(2t) + 2 sin(2t)

]

c) e3t

[
2 cos(2t) + 4 sin(2t)
4 cos(2t)− 2 sin(2t)

]
d) e3t

[
2 cos(2t)− 2 sin(2t)
4 cos(2t) + 4 sin(2t)

]
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