B 245 RiiMAE 107 2£EALHBALTHRIER ~
#8  E#EF) EH 245
Bk o6 £ | Rx% | H

Problem 1.
Please use Laplace Transform to solve the following integral equation {25%)

y(x) =x% + fxsin(x ~ ) y(t)dt
o

Problem 2.
Please find the general solution, including the homogeneous solution (20%) and
the particular solution (5%), to the following ordinary differential equation

d? d
(2x + 1)23-;3;- (12x+6)d—z+ 16y = 2

Problem 3.

Let Ay =0, A, = 0, A3 = 3 be eigenvalues of a matrix A with corresponding
eigenvectors X, = (—1,1,0)T, %, = (—=1,0,1)7, % = (1,1,1)". Please answer the
following questions.

(@} (15%) What is the matrix A?

(b) (10%) What is the rank of A®>-3A%?

Problem 4.

(a) (15%) Please find the Fourier series of the function f(t) = |t] for ~nt<t<m
and f(t+ 2mn) = f(t) forall t.

(b) (10%) Please use the result to find the value of

1 1 1 o0 1
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