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1. (20%) (a)(10%) Find the fundamental sets y;(x) and y,(x) of the general solutions to vy —T7xy" +
16y = 0 for x € (~8,8). (b)(10%) Show that y;(x) and y,(x) are linearly independent with Wx) =
Y1(x)y2(x) — ¥, (x)y;(x) = 0 at x =0 and explain why it is not contradict to the Wronskian test.
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2. (20%) Let a function f(x) defined over [—L,L]. (a)(5%) What are the conditions for the Fourier series to
uniformly and absolutely converge to f(x)? (b)(15%) Under the conditions you give in (a), prove that the

uniformly and absolutely convergence of the Fourier series.

3. (10%) Determine the Laplace transform of e3¢ fot e3* cos(2x)dx.

4. Let' 7(x) be a periodic triangular wave function with fundamental period F, asshown in Figure 1 below,
and then the phase angle form of the Fourier series of the function r can be known.
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Figure 1. PeI‘IOdIC trlangular wave function r(x).

(a) Here we Want to approximate the function r with a partlal sum of the Fourier series of r. In order to
bu11d the partial sum, the strategy here is to include a group of nh harmonics CnCOS (nwox + &8,,) with

amplitudes not smaller than 15% of the largest amplitude, where ¢n is the n™ harmonic amplitude, On

is the n' phase angle, and w, = i—:. Suggest what frequencies nw, should be included in this partial

~ sum. The frequency nwg can be zero or positive. Show the detalls (25%)
(b) Now we have a nonhomogeneous 2“d-order differential equation y"(x) + 3y'(x) + 2y(x) = r(x),

where 7(x) isillustrated in Figure 1.  Our strategy here is to first approximate the periodic function T

with the partial sum of the Fourier series of r obtained in (a) and then to solve this differential equation.

If P, isfundamental period of the particular solution obtained based on this approach, find the yalue of

== Show the details. (25%)
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