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1. Given the ordinary differential equation,

d’y . . dy
+y~2sinx=0 with p(0)=0 and — =0.
P »(0) .,
(2} Find the homogeneous solutions and the particular solution at first,
and then get the complete solution. (15%)
(b) Solve the ordinary differential equation by using the Laplace transform. (15%)

2. Many vectors, x 52 J=12,...,n, could be transformed by two given matrices of order n,
- A and B, respectively, in order to produce two parallel vectors Ax, and Bx,,
where A #c¢B and ¢ is a constant.

(a) Under what assumptionson A and B is the following orthogonal condition satisfied?

x’Bx, =0 for any two non-parallel original vectors, x ; and x,. (5%)

(b) Prove the above orthogonal condition. (15%)

(¢) If avector is linearly expressed by those orthogonal vectors with respect to B, i.e.,
y=aX +a,X,+...+aX,

find a formula to obtain the coefficient « ;e (5%)

3. Solve the Laplace equation,
2 2
Q—Z-ﬁ-a—t;-zo 0<x<x, O0Lysnm
Ox* Oy

with the boundary conditions,

u(x,0) =0, u(x,7)=x, 0sx<7x
. (30%)
u(0, y)=0, u(ﬂ':y):ys Osy<n
4. Use the residue theorem to evaluate the integral,
- 1 _
_dx. 15%
J.-‘*C’x“—14xZ+81 : (15%)




