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Problem 1. Consider the matrix A ∈ R3×3 ,

A =

0 0 1
4 −3 0
0 1 0

 .

(a) Compute the eigenvalues of A . Determine the corresponding eigenvectors, and, if ne-
cessary, the generalized eigenvectors.

(b) Determine a fundamental system for u′ = Au .

Problem 2.

(a) We consider the inhomogeneous system(
u1(t)
u2(t)

)′

=

(
3 4
6 1

)(
u1(t)
u2(t)

)
+

(
0

10te−3t

)
.

Find a fundamental system for the homogeneous problem. Find a particular solution
of the inhomogeneous problem by the method of variation of constants.

(b) We consider the inhomogeneous system(
u1(t)
u2(t)

)′

=

(
−6 −4
5 2

)(
u1(t)
u2(t)

)
+ e2t

(
2
−5

)
.

Determine a real fundamental system for the homogeneous problem.Find a particular
solution of the inhomogeneous problem by using the ansatz
up(t) = e2t(a, b)⊤, with suitable a, b ∈ R .
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