Q1]...[25 points] Consider the linear system
dx (1 2
@~ \2 )7

Find the eigenvalues of (; ?) and corresponding eigenvectors.
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Find the general solution of the linear system above.
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Q2]...[25 points] Consider the linear system v
dx (1 -1
a - \1 1)%

Find the eigenvalues of <i —11> and corresponding eigenvectors.
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Find the general solution of the linear system above.
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Q3]...[25 points] Compute the exponential e’ of the following two matrices.
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(5;3,5 egt) . Find the solution to the initial value problem
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Suppose that you are told that eB! =
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Q4]. .. [25 points] Draw a sketch of the solution curves (phase plane portrait) of the linear system x’ = Ax
where A is a 2 x 2 matrix with the following eigenvalues/eigenvectors. Give some reasons to justify your
diagrams.

1. A has one eigenvalue equal to 2 with eigenvector (}), and a second eigenvalue equal to -2 and

eigenvector <~11> :

& (1) > expading oo 1200

1
O )

eigenvector 0
genvecto 1) st

2. A has one eigenvalue equal to 2 with eigenvector and a second eigenvalue equal to 5 and




