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1.
(i) Let r(t) be a bounded continuous function that is zero outside of [—M, M|, M > 0. Express
the solution to the following problem as an integral:
y' 2y -8y =r, y(0) = —=y'(0) = a.
(ii) Find the inverse Laplace transform of F'(s) = log(s/(s — 1)).
2.

(i) Use the Laplace transform to find the general solution to the following system of ODEs:
Y1 =y1+v2
Ya = — 5y1 — 3ya.
(ii) With respect to (i), show that if (y1(0),y2(0)) = (0,0), then (y1(¢),y2(t)) = (0,0). What
happens to (y1(t), y2(t)) as t — oo if (y1(0),32(0)) # (0,0)?
(iii) Use the Laplace transform to find the general solution to the following system of ODEs:
y1 =4y1 — 242
Ys =3y1 — Yo
(iv) With respect to (iii), show that if (y1(0),32(0)) = (0,0), then (yi(t),y2(¢t)) = (0,0). What
happens to (y1 (), ya(t)) as t — oo if (31(0), y(0)) # (0,0)?

3. Compute the Fourier coeflicients associated with the following functions:
(i) f(t) = % — %T] , where, again, [¢] is the largest integer smaller than ¢,

(i) f(t) = Y,ez9(t — 2nm), where g(z) = |z[l|_; (x). For a set £ C R, the function
1p:R — {0,1} is the CHARACTERISTIC FUNCTION of E, defined to be

11E(33):{(1) i;g

This is sometimes alternatively denoted by xg(z) (for xaparTip).

(i) Compute the Fourier coefficients associated with f(x) = > ., g9(t — 2n7), where g(z) =
LEQ]l[_ﬂ.’ﬂ.)(IE).

(ii) Use the convergence theorem (Cap. 11.1, Theorem 2 Representation by a Fourier Series)
and show that
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