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1. Solutions for ordinary differential equations (ODEs) (25%)
(2) Find the solution for the ODE &**(dr+3rd6)=0 (5%)
(b) Find the solution for the ODE »"+16y =4sint, y(0) =0, y'(0)=1 (10%)
(c) Find a basis of solutions by the Frobenius method of the following ODE:
Xy +x(2x~Dy +{x+1)y=0. (10%) .
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2. Series solution and Linear algebra (25%) /f

(a) For a general Legendre equation (1—-x%)y"—2xy'+n(n+1)y =0 Please derive the ___-!j;ﬁ_
recursion relation. (7%) and use power series method to solve it as n=1. (8%) ey
(b) Please use Cramer’s rule to evaluate 4, and B, of the following equations (10%)

4 A
(25—n2 A, +0.05nB = —— B
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~0.05n4, +(25—n*)B, =0

3. Laplace transform / Fourier analysis (25%)
(1) Fourier series expansion of a periodic function (or signal) f{#} can be represented as

fO =2+ a,cosmwt+ Y b, sinnwyt,
=1

n=l

where @, =3;-If(?f)dt, a, =%J-f(1.‘)cosncootdr, and b, :%If(t)sinnwotdt.
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{1} (6%) Give the physical meaning of a/ and @ .

(i) (8%) If now g,(?) is an even function, please address and rewrite its Fourier series
expansion; likewise, if g,(#) is an odd function, what does the form of its Fourier series
expansion become?

(2) i a measured temperature can be characterized as a square wave of amplitude 20 C and
period T = 6 sec,

(i) (3%) please first sketch the time waveform of measured temperature stated as the
above in the form of an even function or an odd function (Time in second: -0 <> ©);

(i) (8%) then, derive its Foutier series expansion (till the first six terms).

4. Partial differential equations (PDEs) (25%)

(2) (10%) (b) (15%)
Ve =02V, Ver = 8% ¥, +8(X)
B.C.: y(0,t) =0, y(2,t)=0 B.C.: y(0,t) =ul, #(L,t}=u2
LC.: y(x,00=f(x),y,{(x,0) = 0 LC. (0070 (x),¥,(x,0) = P(x)
Solve y(x,t) (Hint: you can set y(x,t) = V(x,t)+u(x), or use other methods)

Solve y(x,t)




