
Math 54, Quiz 12 Solutions Section 104 GSI Carter

1. Let A =
(

2 −1
1 0

)
. Compute eAt.

The characteristic polynomial of A is∣∣∣∣2− λ −1
1 −λ

∣∣∣∣ = λ2 − 2λ+ 1 = (λ− 1)2.

Therefore (A− I)2 = 0, so

eAt = ete(A−I)t = et(I + (A− I)t) = et

(
1 + t −t
t 1− t

)
.

2. Let B =
(

2 1
0 1

)
. Compute eBt.

By inspection, we see that the characteristic polynomial of B is (λ− 2)(λ− 1) and that the eigenspace
for the eigenvalue 2 is spanned by

(
1 0

)T . The eigenspace for the eigenvalue 1 is

NS(B − I) = NS

(
1 1
0 0

)
= span

{(
−1
1

)}
.

The a fundamental matrix for B is given by

X(t) =
(
e2t −et

0 et

)
.

Then

eBt = X(t)[X(0)]−1

=
(
e2t −et

0 et

) (
1 −1
0 1

)−1

=
(
e2t −et

0 et

) (
1 1
0 1

)
=

(
e2t e2t − et

0 et

)
.
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