APPENDIX A
GPr——m—————————————————

This section is intended to teke you through a step-by-step procedure for plotting
functions in MATLABa& . Try the commands in the command window of MATLABA .
A specific example is taken for this purpose. This example was introduced in chapter 2
of the thesis as example 2.1. The 2 Sgnds are repeated here for convenience.

x1(t) = sn(2*p*100*t) 0<=t<0.1lsec
= an(2*p*500*t) 0.1<=t<02 sec
x2(t) = sn(2*p*500*t) 0<=t<0.1lsec
= sn(2*p*100*t) 0.1<=1t<02 sec
Solution :

MATLAB& dways plots one vector (a vector is a XN matrix, 1-d array), say vector 'y’
agang another vector, say ‘t'. This vector ‘t' is usudly the independent variable and
'y’ is the dependent variable. We may choose any number of points for the independent
variable, and then plot the vaue of the dependent variable at these points.

Thus, in the given example, where ‘t' ranges from 0 to 0.2 seconds, the fird thing thet
needs to be done is to sdect some vaues for ‘t"  a which we need to compute and plot
x1(t) and x2(t).

Note that here we need to plot andog signd, but in a digital computer , we can compute
only at discrete vaues.

Thus, to giveit alook of andog sgnd, we divide the interval of 0 to 0.2 seconds into a
large number of points. | have chosen 10,000 points, on intuition. The following
command isused for the purpose.

t linspace(0,0.2,10000) ;

This creates a vector (an aray) of size [1 x 10000]. Note that the index of this array
ranges from 1 to 10000 , and not from O to 9999 as would have been the case in G

language.

Now, we need to compute the vectors x1 and x2 corresponding to x1(t) and x2(t)
respectively. Snce thee functions have  different mathemetical rddion a different
intervals, we first need to divide the ‘t’ vector into different intervals.



For the given example, we divide ‘t' into 2 intervas ranging from (1 to 5000) and (5001
to 10000). Thisis done by the following commands.

tl = t(1:5000);
t2 = t(5001:10000);

Now, we will compute the the Sgna x1(t) and x2(t) in the following 2 subsections

A.l plotting x1(t):
x1(t) will be computed separatdy for 2 different intervas. Let us cdl these 2 vdues of
x1(t) as ‘x1a and ‘x1b’.

xla = sin(2*p1*100*tl)
X1b = sIin(2*p1*500*t2)

These 2 commands will create 2 vectors of sze 5000 each, and they repersent the vaues
of ‘x1' for theintervals 0-0.1 seconds and 0.1-0.2 seconds respectively.

Now dl that remains is to gppend ‘x1a and ‘x1by and plot the resulting vector against
the vector ‘t'/

Following stepswill do the job.

x1=[xl1la x1b]:

plot(t,x1);

If these values may be needed for future use or if this varible needs to be called from a
different function / GUI, it is advisable to save this varidble.

MATLABa& saves vaiables ina MAT file (See the MATLAB& HELP for more
informationon MAT files).

The command to save variablesin aMAT fileis

save("c:\myvarl_mat","x1%);

This command creates a MAT file cdled ‘myvarlma’ in the root directory of ‘C
drive. Y ou may specify any path of your choice.



A.2 plotting x2(t):

The procedureis same asin section A.1. | enlist here only the sequence of steps.

x2a = sin(2*p1*500*tl)
x2b = siIin(2*p1*100*t2)

x2=[x2a x2b];
plot(t,x2);

save(“"c:\myvar2_mat","x2%);

A.3 Computing and plotting FFT of these 2 Signals.

In this section, we see how to compute FFT of dgndsin - MATLABa . FFT of x1(t)
and x2(t) are computed and plotted, dong with the origina signd.

Since these 2 Sgnds are of length 10000, we need to find the power of 2 which is grester
than 10000. 16384 issuch anumber and we plot 16384-point FFT of these 2 Sgnds.

The following code listing represents the sequence of steps to be followed. Note that in

MATLAB the ‘%’ denotes the user-comments and will be ignored. Read these
comments and understand the procedure.



%ithis code will plot the 2 sgnas x1(t) , x2(t) and their FFTs

%note that here, instead of x1(t) and x2(t) we will cal them

%x1(n) and x2(n)

%make sure that you have the MAT-filesmyvarl.mat and myvar2.mat with the proper data

load('c\myvarl.mat);
%note that we saved the vector 'x1' in myvarl.mat
%when you give thisload command, 'x1' ismade available in the workspace

%now compute the 16384-point fft of x1, sore the result in x1fft
x2fft=fft(x1,16384);

%for plotting the sgna and its fft, we need discrete vaues on the x-axis
%time variesfrom 0 to 0.2 seconds, but for discrete data,
%we plot the values from n=1 to 10000

n=1:10000;

N=1:16384;

subplot(2,1,1); %check the MATLAB hep for details on subplot

plot(n,x1) %oplot the sgna x1(n)
titleg('t=0 to 0.2 seconds. sinusoidal components are sin(2* pi* 100t) and sin(2* pi* 500t)");
subplot(2,1,2);

plot(N,abs(x1fft));
title('Frequency response using FFTY);

figure % plot the Sgnd x2(n) in a different window

%the procedure is now repeated for x2(n)
load(‘'c\myvar2.mat’);
x2fft=fft(x2,16384);

subplot(2,1,1);

plot(n,x2);
titlg('t=0 to 0.2 seconds . snusoidal components are sSin(2* pi* 100t) and sin(2* pi*500t)");
subplot(2,1,2);

plot(N,abs(x2fft));
title('Frequency response using FFT');
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