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1. (40%) Solve y(x) form the following ordinary differential equation:
(a) Y"+6y'+9y =0, with y(0) = q, and y'(0) = -3a, +a, (10%)

(b) 2xyy'+y* =4, with y(1) =0 (10%)
(c) x*y"-12y =24x (10%)

(d) yu+4yr+4y=6e—2x (10%)

2. (15%) Use the Léplace transform to solve the differential equations ONLY!!!

axw) =-aY(t)
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(a) Find the four eigenvalues (A, Ay, A; and A4) of matrix M. (4%)
'(b) Assume A >A,=A3>A4. Find the two eigenvectors of the matrix M, which
eigenvalues are A; and A4. (8%)
(c) M is the inverse matrix of M..Calculate the M'b=? (8%)
4. (25%) Using the Fourier series to expand the following function:

(a) f(x)=cos(ax), With - < x =y and a = integer (15%)
. = 1
(b) if x=1 , please show that : cot(x) = E

X+

,h = integer (10%)
There are some useful formulae. -

f(x)= 922 + Za,, cosELﬂ+ ;b,, sin%cx-,with ~L<xsl

n=

1 4 nioe 1 4 . rUDC
a = Zﬂ/.f(x)cosde’ n=0123.. b = Zﬂl‘f(x)sdex, n=123...
2cosacosf =cos(a ~ ) +cos(a + f) )

sin(a = n)x = (~1)"sinazx,if n=integer ' % l Eiﬂi
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