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6 QUESTIONS TOTAL 100 POINTS
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Q1 (5+5+5=15 pts.) Consider the differential equation y” — 63’ + 9y = 0. Find the related
fundamental matrix ¥ (¢), then the matrix P, and finally the fundamental matrix ® (¢).
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Q2 (25 pts.) Find the fundamental matrix ¥ (t) of the linear system x’ (¢) = Ax (¢) with the
1 1 il
matrix A= | 2 1 -1 } (Bonus 5 pts.) Find the fundamental matrix ® (t).
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Q3 (25 pts.) Find the general solution to the folllowing nonhomogeneous linear system
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x' (t) = Ax (t) + b (2) WlthA—l:l _2] and b (¢) = [sin(t):l‘
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Q4 (545+10=20 pts.) Sketch the phase portrait of 2 x 2-linear system x’ () = Ax (¢)
with constant matrix A € M; (R) whose Jordan matrix J and the matrix P of (generalized)
eigenvectors are given below:




Q5 (15 pts.) Consider the following higher order linear differential equation y(6) — 4(8) = 0,
Find the general solution. :
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Q6 (Bonus 10 pts.) Write down the Jordan matrix which corresponds to the following
diagram
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