@ 195 BRI I AR 0SB EE L EEEHRE

A BT BISeB(E TR

EEME - s SEH ¢ 0228 - BiK 3
B/H %/ H

WOEERLR  FRERTERGEE . BREREPES  NEREREEEE NP -

1. Solve
(8) (10%) =" +2y —y=0 (0<z<o0)
(b) (10%) r*R"+rR —x’?R=0 (k>0)

2. (15%) Find the eigenvalues and associated eigenfunctions of the Sturm-Liouville problem

Y +dy=0 (0<z<I)
y(0)=0, ylL)=0

3. As we know, equation

d ;d
where a, b, ¢ are real numbers, can be transformed to a Bessel equation of order v, i.e.,
Py du
207U | L 0u 2_ 2y, _
P Tt + [ —v)u=0 (ID)

by transforming with avb2¥/® = t and and z~*/%y = v,
Now, consider the equation
23y — 2% +y=0 (1)
(a) (10%) Is it really of the form (I), if so, what are the associated a, b, ¢ values of (III)?
(b) (5%) Find the general solution of (II).

4. (20%) Let A be an n x n matrix.

(a) Suppose that A is non-invertible. Can you find an n» X » matrix B such that BA is an
invertible matrix? (Explain your answer.)

(b} Suppose that A is invertible. Can you find an n x n matrix B such that BA is an non-
invertible matrix? (Explain your answer.)

5. Let T be a transformation from M*4*4 to R, defined by T(M) = tr(M), the trace of M.

(a) (10%) Is T a linear transformation?
(b) (5%) Is T a one-to-one transformation?

(¢} (6%} Is T an onto transformation?
(d) (10%) Find the rank and nullity of 7.




