1.
A discrete-time system has the following unit-pulse response:


h[n] = 0.5^n – 0.25^n …….     for n ≥ 0 
 
Correspondingly, the following difference equation describes the behavior 
of the system:


y[n+2] – 0.75y[n+1] + 0.125y[n] = 0.25x[n+1}

A. 
Use the MATLAB command conv to calculate the response of the system


to a unit step input, x[n]=u[n]. Consider 0≤ n ≤ 20. Show what you type into

the MATLAB command window and submit a plot of the output. Please

 
label the axes.
B 
Use the MATLAB script recur to calculate the response of the system to a


unit step input, x[n]=u[n]. Again consider 0≤ n ≤ 20. Show all that you type


into the MATLAB command window. Submit a plot of the output with the


axes labeled.

Recur function
function y = recur(a,b,n,x,x0,y0);

%

% y = recur(a,b,n,x,x0,y0)

% solves for y[n] from:

% y[n] + a1*y[n-1] + a2*y[n-2]... + an*y[n-N]

% = b0*x[n] + b1*x[n-1] + ... + bm*x[n-M]

%

% a, b, n, x, x0 and y0 are vectors

% a = [a1 a2 ... aN]

% b = [b0 b1 ... bM]

% n contains the time values for which the solution will be computed

% y0 contains the initial conditions for y, in order,

% i.e., y0 = [y[n0-N], y[n0-N+1], ...,y[n0-1]]

% where n0 represents the first element of n

% x0 contains the initial conditions on x, in order

% i.e., x0 = [x[n0-M],...,x[n0-1]]

% the output, y, has length(n)

%

N = length(a);

M = length(b)-1;.EE381 Lab CG – Signals and Systems Theory 17

if length(y0) ~= N,

error('Lengths of a and y0 must match')

end

if length(x0) ~= M,

error('Length of x0 must match length of b-1')

end

y = [y0 zeros(1,length(n))];

x = [x0 x];

a1 = a(length(a):-1:1); % reverses the elements in a

b1 = b(length(b):-1:1);

for i=N+1:N+length(n),

y(i) = -a1*y(i-N:i-1)' + b1*x(i-N:i-N+M)';

end

y = y(N+1:N+length(n));
