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Question 1 (541045=20 p. ) Consider the following linear homogeneous differential
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i) Convert it into the linear 2 x 2-system x’ (¢) = Ax (t). Fu ‘g“ Ko H
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i1) Find the geneml solution to the linear syqtem x' (1) = Ax (t).
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i1i) Sketch the phase portrait of the system and compare with the general solution to the
original differential equation.
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Question 2 (10 p.) Show that the functions sin (3z) and sin (4z) are orthogonal on the
interval [—m, 7). e have N
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Question 3 (20 p.) Consider the function f(z) = ¢* on the interval (0, 7). Extend
it to the interval (—m, ) as an odd function, and then to the whole real line as a pe-
riodic function. Find its Fourier series S (x), and sketch how does it approximate the
original function f (z). Find the values S (37/2) and S (27) based on Fourier Conver-
gence Theorem (comment: if I were you I would use the shifting techniques from Calculus
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Question 4 (10+15=25 p.) 7) Find the solution to the following (PV’P) boundary-value

problem y' () +y () = cos(?) , Rased on [TU C é = Cyeen () + (LS [ (/%
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i7) Using the Convolution Theorem for the Laplace transform, find the solution to the fol-

"(1) +y (L) = cos(t
lowing (IVP) initial value problem v+ y,( ) = cos(?) . Show that the indicated
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BVP and IVP have exactly the same solutions. Hint: Compute the relevant convolution
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Question 5 (54-54+104+5=25 p.) Let A = 0 -3 5
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i) Find the fundamental matrix of solutions to the linear system x' (1) = Ax ().
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