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(10%) If A is an unitary matrix, prove that all the eigenvalues of the problem
Ax = Ax have absolute value of one.

2. (10%) If the equation #"—(2¢+1)y+2y =0, >0 has a solution of the form

e’ for some c, find the general solution of this equation.

3. (10%) Find the Fourier series of the function () = cos> 2x + sin® x

4. (10%) Find the value of (1 + i)z_i in the form x + iy

1
5. (20%) Given amatrixdas 4=|0|[l 2 3], find
2
(a) the rank of 4
(b) det(4)

(c) the eigenvalues and eigenvectors of A

6. (20%) Consider the equation of the form:

[rx)y'T+H (D + 2 p(x)]y =0, a<x<b——~——— ey

where r(x), p(x),q(x) are known continuous functions, A is a parameter and

p(x)>0. And if the boundary conditions are given by:

{kly(a) +kyy'(a)=0
£y(B)+£,y'(B)=0

where ky,kp(also /j,l») are given constants which are not both zero. This is

called the Sturm-Liouville problem. Now let - ¥y 8nd y, be eigenfunctions that

correspond to distinct eigenvalues A, and 2, respectively. Prove that Yim

and y, areorthogonal on that interval with respect to the weight function p(x).

7. (20%) The vibration of a semi-infinite string is governed byiz; = iz a—zg ,
ox* ¢“ ot

where ¢ is a constant and u is the displacement. The string is initially at rest on the

x-axis fromx=0to x=co and for time¢ =0, the end of the string is excited bya

force f(8) , i.e., u(0,2)= f(¢). Assume the displacement of the string at infinity is

zero and then find the displacement of the string.
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