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Semester - V

	Subject Title      : Continuous Time Signals And Systems.

	Experiment No  : 2

	Title                    : verify Sampling Theorem


AIM: To study and verify Sampling Theorem.

Learning Objectives: To understand sampling process using Matlab and understand variations in sampling.

Concepts:

· Sampling – It is the process of converting a continuous analog signal to discrete analog signal with the sampled signal being the discrete time representation of the original analog signal.

· There are two types of Sampling methods-

1. Natural Sampling

2. Flat Top Sampling

In order to represent the original signal faithfully, it is necessary to take as many samples of the original information as possible. Higher the samples, closer the representation.
Sampling theorem for bandlimited signals of finite energy in the time domain is defined as ‘A continuous time signal x(t) can be completely represented in its sampled form and recovered back from the sampled form if the sampling frequency is fs >= 2W.’ Where ‘W’ is the maximum frequency of the continuous time signal x(t).

Algorithm: (Proof of sampling theorem)

1. Represent the function s(t) mathematically.

2. Represent the sampled signal xδ (t) mathematically.

3. Obtain the Fourier transform of the sampled signal.

4. Prove that the sampled signal xδ (t) completely represents x(t).
5. Represent x(t) as the summation of sine functions (Interpolation).

6. Graphical representation of the interpolation process.

7. Actual recovery of x(t) using ideal low pass filter.

Program:

%Sampling

f=1400;
t=0:1/f:13/f;
x=cos(2*pi*400*t)+cos(2*pi*700*t);
xm=abs(fft(x));
n=0:length(x)-1;
figure(1)
stem(100*n,xm),grid,zoom;
xlabel('freqency'); ylabel('magnitude');
title('critical sampling');
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%UNDER SAMPLING

f=700;
t=0:1/f:6/f;
x=cos(2*pi*400*t)+cos(2*pi*700*t);
xm=abs(fft(x));
n=0:length(x)-1;
figure(2)
stem(100*n,xm),grid,zoom;
xlabel('freqency'); ylabel('magnitude');
title('under sampling');
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%OVER SAMPLING

f=1200;
t=0:1/f:27/f;
x=cos(2*pi*400*t)+cos(2*pi*700*t);
xm=abs(fft(x));
n=0:length(x)-1;
figure(3)
stem(100*n,xm),grid,zoom;
xlabel('freqency'); ylabel('magnitude');
title('over sampling');
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