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1. (10%) Find the eigenfunctions and the equation that defines the eigenvalues for the boundary-value

problem.
Y +d=0, y'(0)=0, y(1)+4(1)=0
2. (10%) Solve

y’(t) = cost + .[o y(r)cos(t — r)dr, (0)=1

3. (15%) Let

A=t ] e o= [
Solve
% = Ax, with x(0) = [(1)]

4. (15%) Use separation of variables to find product solutions for

8y Bu

k(@ = E‘ k=0
2 20 1 2 il
5. (15%) (a) Find the inverse of A = (—2 1 1), and find the diagonal matrixof B=| 6 -1 0 |.
3 01 -1 =2 -1

(b) Prove V- (VX F) =0,if F is avector field having continuous second partial derivatives.

6. (8%) Evaluate $, (x° + 3y)dx + (2x — 2y3e”)dy, where Cisthe circle (x — 1)+ (y —5)* = 4.

-] 1
7. (12%) Evaluate the Cauchy principal value of f o dx.

=0 xdi]

8. (15%) (a) Verify f(s) = i[P V. fj;%fs)-dx]. (P.V. means Cauchy principal value and s is real.)

(b) Suppose f(x) = fi(x) +if2(30), inwhich fi(x) and f,(x) are the real and imaginary parts of

f(), respectively, and f,(x) is odd function. Find fi(s) = i [P.V. fom ':’:2_(:3 dx].




