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1. Solve the following initial value problem.
V'+dy =8¢ +4x2 42, ¥0)=2, y(0)=2
(15%)
2. Show that the two large classes of differential equations, i.e.,
Constant-Coefficient Equations and Euler-Cauchy Equations, can be transformed
into each other.

(15%)
3. What is the main difference between a power series method and a Frobenius
method? What is a Sturm-Liouville problem? ~Why it is so important? What
is orthogonality of functions? What is an orthogonal eigenfunction expansion?
(15%)
4. Write down the following formula of Laplace transform.
a. The definition of Laplace transform;
b. The first and the second Shifting theorems;
¢. Laplace transforms of the derivative and integral of a function;
d. The function corresponds to the derivative and integral of a Laplace
transform;’
e. Convolution.
(15%)
5. Diagonalize the following matrix.

-8 11 3

4 -1 3 (15%)
-4 10 6

6.  What is Green’s theorem? What is divergence theorem? What is Stokes’s
Theorem? When and where you can apply these theorems? Show some
examples.

(10%)

7. Solve the two-dimensional wave equation,

0%u . 0%u d*u
—=C¢|—+-—],
or? o’ oyt

that satisfies the following boundary and initial conditions,

u(o’y’t) = u(a’y’ t) = u(x’o’t) = u(x’b’t) = O
and

U
A 1t=0 =g(xay)

oy 0= finy), %

(15%)
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