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n=135-

(@) What’s the period of this Fourier series? (5%)
(b) Find the coefficients B,, . (10%)
(c) At x=0,1, -1, 2 , what value does this Fourier series converge to? (10%)
. - 1
(d) Find z — (10%)
n=135"- n

Solve the given initial —value problem. (15%)

m

y"—2y"+y =xe X +5,
y(0)=2,y'(0)=2,y"(0)=-1

Consider the following vector equation (or called a state equation)

X(t) = Ax(t ith A= 0 !
(1) = AX(t), wi —{_4 _4]

where t is the time starting from zero, () = % ,and x(t) = (x.(t),x,(t))" ; the superscript T denotes

the transpose of the vector x. Please answer the following questions :

(a) Provethat x(t)=ce™, c being an eigenvector, is the solution of the vector equation shown
above. (10%)

(b) Based on part (a), find the initial condition of the vector equation. (10%)

(c) By taking the Laplace transform to the vector equation, prove that e* = L™'[(sl - A)™], where
the symbol L™ indicates the inverse of the Laplace transform, and | presents the unit vector.
(10%)

(d) Find L'[(sl-A)™] intime domain. (20%)

—]=t"e™, nbeing a positive integer.

Note : The inverse of the Laplace transform that you need is L*l[( n
s—a)"




