ELEC2400 - Matlab Computer Laboratory # 3

All the MATLAB computer laboratories involve tasks beinggn which you must solve in MATLAB.

The assessment for the laboratory requires you to harayiBpm on the Friday of the week you do the lab, a
file with the titlel abx. m(wherex is the number of the lab in the title of this sheet).

This file should be a MATLAB script file which when run, is yourANILAB solution to the tasks given.

The file should be handed in via the blackboard link in theditials” section of the course home page at
www. ee. newcast | e. edu. au/ brett/el ec2400/tuts. ht m

If your name is ‘Felix Student’, and your student number 808070, then the first 3 lines of your fileabx. m
should be

% Nanme: Fel i x Student
% St udent Nunber: 6309070
clear all; close all;

Precede eachl ot command with & i gur e command to open up a new figure window for each plot.

Try to divide your solution file into sections that pertainthe individual questions on this sheet. This is best done
by using a comment in your fileabx. msuch as:

% Sol ution to question 2(a) follows:

. Suppose the DFX y (w) of a sequence of samples = xz(kA) is defined as

N
Xn(w) = Z zpe Ik,
k=1

Write a MATLAB function filedf t ( x, w) which accepts a vector defining a signal, and a vectarspecifying a
frequency axis, and returns a vec¥that is the above DFT calculation performed at the frequemints specified
by w. (Hint: would thepol yval andf | i pl r functions be useful?)

. Write a script file that tests the above function on theofelhg signal
x(t) = sindt + 2cos6t, t € [0,10]s.

Choose an appropriate sampling periadand write your script such that it presents the magnitude (w)| in
such a way as to show two clear spectral peaks.

. Provide some MATLAB code that would, on the basisXf (w), calculate an estimate of the magnitude of the
sin/cosine term responsible for the largest ‘spikeAhy (w)|. (Hint: typehel p max at the MATLAB prompt)

. Augment the above so it also estimates the frequency d@itiieosine term responsible for the largest ‘spike’;

. Write a script file that takes the samples of the sigria) that you have generated, and use them to simulate the

response of the system
1

T 02s+1
to z(¢) (use thd si mfunction you are already familiar with). Call this new signét).

H(s)

Now imagine that you were in a situation where you did not knavat H (s) was, all you had available were the
data records which were samplesadf) andy(¢). Continue your script file so that it uses yalirt function to
estimate H (jw)| using only the input-output data(t) andy(t).

Present your resultant estimate on a Bode magnitude pldieMiare your x-axis units are in rad/s.



