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B 1. Find the eigenvalues and eigenvectors of matrix A, where

0 [ 0
as(= 1 o
0 ¢ O

What property do you expect for the eigenvectors, and why?
(10 points}

2. One-electron Schrédinger equation can be put into Lippmann-Schwinger form:

W) = J7, dory [1 dx, G, %)V (e, 2009 (x2),

which is an integral equation representing an electron in a box (-L,L). Suppose
that the wave function, the potential, and the Green’s function can be expanded
by plane waves basis, respectively, i.e.,

Y(x) = Lnynet,

n — ikpx —ik_rxt
G(X:X )= Zn,nre " Gn,nre n'™,
7 —i T . .
V(x,X) = Yy ns €507V, e "% where k, = -n and n is an integer.

Show that the Lippmann-Schwinger equation can be transform to a matrix form:
e Apnr = Y.
(a) What is the form of Ay ,, intermsof Gy, and V,,,,?
(10 points)
(b) Describe how you can solve the wave function y(x) from the message of (a)?
(10 points)

3.
(a) If f(z) is analytic inside and on a closed contour C. If N is the number of zeros
of f(z) inside C. Calculate the value of
f(2)

c f(@ dz

(10 points)
(b) Using complex integral techniques to evaluate the following integral,

2T dx
fo a+cosx

(10 oints)




Brx@BARE 10225 KM EPEARAERA

#8 - A 8EU021) 22081025 2A/38 £ 1&
A5 EFHESLL @y Emhiam B2 H£2 B

[(ATHEATER] *FEAFEBERE - S£EBLREFB2masRLHATHE !

| ]
4. Solve the differential equation: y'= y(xy3 - 1).
(15 points)

5. Solve 4y"+36y=csc3x.
(10 points)

6. Solve ) '—(1 + x)y =0 by using power series solutions. Find at least 4 terms of
each solution.
(15 points)

7. One definition of the gamma function is given by the improper integral
I(e)= jt“"e"dt,a > 0. Show that
0

@) T(a+1)=al(a)

@ Lf]= r(;f 1)

Use the fact that F(-%) =7 to find the Laplace transform of

() fl)=¢"?, and
@ fl)=".
(10 points)
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