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1 (20%)
A Hermitian matrix H is

H=

l-ll:".‘.-'l_-lf:&t::t
[ R = R
=0 e o
o R

{a) Find the eigenvalues of H.

{b) Find the normalized eigenvectors of H.

(c) Prove these eigenvectors are orthogonal to each other and complete.
{d) Find the unitary mairix which diagonalizes H.

{e) Find the inversion of H,

2 (10%)
Find the explicit expression of M = ¢ where

L0
o= (%)
(Hint: e =1+A4+ 1A%+ 1A% 4..))
3 (20%)

Compute the volume V of a n-dimensional sphere of radius R, i.e., com-
pute the integral

v — fdnd#:”-dzn

over the domain of 0 < 2§ + 22+ --- + 22 < R?, where n = 2N {i.e. nis an
even number).
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4 (10%)
Evaluate in closed form the sum S{z) = T2 ,2°n? for {z] < 1.

5 (20%)
-Evaluate the integrals:

(Hing: [T e~as’dy = , /7);

with ) > 1.

6 (20%)

Consider the inhomogeneous differential equation

fz)+ 221 (=) + K flz) = 8z — )

where & and z > D are real constants and §(r) is the Dirac §- function.
Find the general solution for &2 > 22,



