ECE 595 (Numerical Simulations) - Homework 2

Email to pbermel@purdue.edu
Please write your programs in C/C++ or MATLAB

Due February 1, 2013 at 4:30 pm

1. Consider the following dielectric function:

fru?

W=t i

(1)
where €, = 8, f = 10, w, = 0.5, I' = 0.2. Please write a program to find the
following:

a. A zero value for the real part of € (and corresponding w) within the range
w € [0,0.6]

b. The minimum and maximum value of the real part of € (and corresponding
w) within the range w € [0, 1].

2. Consider the following Hamiltonian for an array of localized electronic

orbitals:
H=—> tijoClCis +UD nijni (2)
1,J,0 i
Where n;, = CJUCZ-U, and the C,L creation and C;, annihilation operators

are fermionic. This gives rise to the eigenproblem Hiy = Eiy. For N = 2
lattice sites at half-filling (i.e., two electrons), the state vector can be represented
T

as ¥ = [chch,c&ch,cgic;, ci.of,cl.of, el el | 10). Please write a
program to find the following:

a. What are the eigenvalues and eigenvectors of the system when t;;, = 0,
U=1and N =27

b. What are the eigenvalues and eigenvectors of the system,

whenU:l,N:ZandtijU:{ 1, |Z_]|:1

7
0, otherwise



