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DISPLAYING CONTINUOUS-TIME SIGNALS & DISCRETE-TIME SIGNALS IN MATLAB
1. Give the plots of the given discrete-time function and two continuous time functions. Label them with ‘title command’. Comment on the accuracy of each of the continuous time plots.

MATLAB CODE:

%discrete-time function

n=0:2:60;

y=sin(n/6);

subplot(3,1,1)

stem(n,y)

title('Discrete-time function');

xlabel('n');

ylabel('sin(n/6)');

%continuous-time function

n1=0:2:60;

z=sin(n1/6);

subplot(3,1,2)

plot(n1,z)

title('Continuous-time function');

xlabel('n1');

ylabel('sin(n1/6)');

%continuous-time function

n2=0:10:60;

w=sin(n2/6);

subplot(3,1,3)

plot(n2,w)

title('Continuous-time function');

xlabel('n2');

ylabel('sin(n2/6)');
OUTPUT:
[image: image5.jpg]



COMMENTS ON ACCURACY:

The plot of first continuous time function is more accurate as compared to the second because, in the first one, the value of the function is computed 30 times in the interval 0 to 60, while in the second, the function is evaluated only six times in the whole interval.
Task#1:
Change the above MATLAB code for the cosine function, observe the results for varing intervals and comment on the accuracy of signal.
PROCESSING OF SPEECH SIGNALS

2. Download the speech audio file. Use auread command to load the file in Matlab. Plot the signal and play the signal via the sound function in Matlab.
MATLAB CODE:

[y,Fs,bits] = auread ('speech', 10000)

n=1:10000;

plot(n,y);

sound(y,Fs,bits)
OUTPUT:
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· Matlab sound function plays the sound at the default sample rate or 8192 Hz. sound(y, Fs, bits) plays the sound using bits number of bits/sample, if possible. Most platforms support bits = 8 or bits = 16.

· Matlab auread function returns the sample rate (Fs) in Hertz and the number of bits per sample (bits) used to encode the data in the file. auread ('aufile',N) returns only the first N samples from each channel in the file.
SPECIAL FUNCTIONS
Plot the following functions over the specified intervals. Use the subplot command to put both plots in a single figure, and label the horizontal axis.

MATLAB CODE:
%Code for rect function plot

t=-2:0.01:2;

y=(abs(t)<=0.5);

subplot(2,1,1);

plot(t,y)

xlabel('t');

ylabel('rect(t)');

%Code for sinc function plot

t1=-10*pi:0.05:10*pi;

y=sinc(t1);

subplot(2,1,2);

plot(t1,y)

xlabel('t1');

ylabel('sinc(t1)');
OUTPUT:
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Task 2:  (1) Draw the rect function for the range -1:1 for t=-5:0.01:5
              (2)  Define the MATLAB function “abs”

Write a Matlab code to stem the following discrete-time function for a=0.8, a=1.0, a=1.5. Use the subplot command to put all three plots in a single figure. 

1. an(u(n)-u(n-10))
MATLAB CODE:

%plot for a= 0.8

n=-20:1:20;

a=0.8;

y=(a.^n).*((n>=0)&(n<=10));

subplot(3,1,1);

stem(n,y);

xlabel('n');

ylabel('a^n(u(n)-u(n-10)');

%plot for a= 1.0

n=-20:1:20;

a=1.0;

y=(a.^n).*((n>=0)&(n<=10));

subplot(3,1,2);

stem(n,y);

xlabel('n');

ylabel('a^n(u(n)-u(n-10)');

%plot for a= 1.5

n=-20:1:20;

a=1.5;

y=(a.^n).*((n>=0)&(n<=10));

subplot(3,1,3);

stem(n,y);

xlabel('n');

ylabel('a^n(u(n)-u(n-10)');

OUTPUT:
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Task 3: Write a Matlab code to stem the following discrete-time function for a=0.8, a=1.0, a=1.5. Use the subplot command to put all three plots in a single figure.
Cos (wn) an u(n)  with w=pi/4 and n=-1:10
SAMPLING
MATLAB CODE:
tf=0.05; 

t=0:0.00005:tf; 

f=input('Enter the analog frequency,f = '); 

xt=cos(2*pi*f*t); 

fs1=1.3*f; 

n1=0:1/fs1:tf; 

xn=cos(2*pi*f*n1); 

subplot(3,1,1); 

plot(t,xt,'b',n1,xn,'r*-'); 

title('Undersampling plot'); 

xlabel('time'); 

ylabel('Amplitude');

fs2=2*f; 

n2=0:1/fs2:tf; 

xn=cos(2*pi*f*n2); 

subplot(3,1,2); 

plot(t,xt,'b',n2,xn,'r*-'); 

title('Nyquist plot'); 

xlabel('time'); 

ylabel('Amplitude');

fs3=6*f; 

n3=0:1/fs3:tf; 

xn=cos(2*pi*f*n3); 

subplot(3,1,3); 

plot(t,xt,'b',n3,xn,'r*-'); 

title('Oversampling plot'); 

xlabel('time'); 

ylabel('Amplitude');
Task 4: 
Run the above MATLAB code and check how it verifies Nyquist Theorem of Sampling.
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