Experiment—6

Aim:

To study sampling theorem and it’s reconstruction using MATLAB software.

Description:

MATLAB SN Software with communication toolbox

Theory:

The Sampling Theorem, also known as the Nyquist-Shannon Sampling Theorem, states that
to accurately reconstruct a continuous signal from its samples, the sampling frequency must
be at least twice the highest frequency component present in the signal. In other words, if
a continuous signal contains frequencies up to max f max , then it should be sampled at a
frequency, fs such that fs > 2 X fiiaxfs = fuax to avoid aliasing and loss of information.

Code:
1| Ato study the sampling theorem and it's reconstruction
2 | close all;
3| clear all;
4| clc
5| t=-10:.01:10;
6 | T=4;
7| fm = 1/T;
8 | x=cos(2*pi*fmx*t);
9 | subplot(2,2,1);
10| plot(t,x);
11| title('Continuos Time Signal');
12| xlabel('Time (s)');
13| ylabel( 'Amplitude’);
14| grid;
15| n1=-4:1:4;
16| fs1=1.6%fm;
17| fs2=2%fm;
18| £s3=8%fm;
19| x1=cos(2*pi*fm/fsi*nl);
20| subplot(2,2,2);
21| stem(nl,x1);
22| xlabel('TIME') ;ylabel('z(n)"');
23| title('Discrete Time Signal with fs<2fm');
24| hold om;
25| subplot(2,2,2);
26| plot(nl,x1);
27| grid;
28| 7 Gemerate discrete time signals for fs = 2fm and fs = 8fm
29| n2 = -5:1:5;
30| x2 = cos(2*pi*fm*n2/fs2);
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subplot(2,2,3);

stem(n2, x2);

xlabel ('TIME'); ylabel('z(n)');
title('Discrete Time Signal with fs=2fm');
hold on;

subplot(2,2,3);

plot(n2,x2);

n3=-20:1:20;

x3 = cos(2*pi*fm*n3/£fs3);

subplot(2,2,4);

stem(n3,x3);

xlabel ('TIME'); ylabel('z(n)');
title('Discrete Time Signal with fs=8fm');
hold on;

subplot(2,2,4);

plot(n3,x3);

grid;

sgtitle('Sujal Singh (04119051723)"')

Output:

Sujal Singh (04119051723)
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