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LAB MANUAL
SEMESTER              :  Vth
  





	SUBJECT TITLE    : Continuous Time Sampling Signal

	EXPERIMENT NO :  6

	AIM                 : Demonstration of Fourier series coefficients of a system 


Learning Objective :
Concept
:

Fourier series is a “tool” used to analyze any periodic signal. After the analysis we obtain the following information about the signal.

1. What all frequency components are present in the signal.

2. Their amplitudes and

3. The relative phase difference between these frequency components.
All the frequency components are nothing else but Sinewaves at those frequencies.

Types of fourier Series :
1. Trignometric or Quadrature Fourier series.

2. Polar fourier series.
3. Exponential fourier series.
1.
Trignometric or Quadrature Fourier series.

A periodic signal x(t) with a period of T0 is represented by trigonometric fourier series as-

X(t) = a0 + n=1∑∞  an Cos (nW0t ) + n=1∑∞  bn Sin (nW0t)

Where, a0, an and bn are known as fourier coefficients and W0 =2חf0=2ח/T0. 
2. Polar fourier series.
These polar fourier series is derived from thew trigonometric fourier series by combining the sine and cosine terms of same frequency. The polar fourier series representation of x(t) is given by,

X(t) = C0 + n=1∑∞  C n Cos (nW0t +Φn)

3. Exponential fourier series : 
A periodic signal x(t) is represented by exponential fourier series as follows –

X(t) = n=1∑∞  Cn e j2חnt/T0
Algorithm   :
1. Define N.
2. Define the Function f(t).

3. Give the command to obtain Fourier Series.

4. Plot the graph.

Program   :

%% Demonstration of fourier series co-efficient of system

% Title: Fourier Series Representation of Continuous Time

% Periodic Signals

% (Generation of a periodic square wave with T=1

% by thresholding a 1Hz cosine)

figure(1)

set(gcf,'defaultaxesfontsize',9)

% This optional statement sets the fontsize property

% of axes objects to be created in the current figure

t=-1.5:0.005:1.5;

xcos=cos(2*pi*t);

% Thresholding, using Matlab’s relational operators, is done here

xpsqw=xcos>0; % Type “help relop” at Matlab prompt for details

plot(t,xpsqw);xlabel('t');ylabel('x(t)')

title('Periodic Square Wave (T=1)')

set(gca,'ylim',[-0.1 1.1]);grid

% (FS coefficients of periodic square wave)

figure(2);set(gcf,'defaultaxesfontsize',8)

k=-15:15;T=1;

T1=1/4;ak1=sin(k*2*pi*(T1/T))./(k*pi);

% Ignore the "divide by zero" warning that happens

% because k in the denominator hits 0. We will now do

% a manual correction for a0 -> ak1(16)

ak1(16)=2*T1/T;

subplot(3,1,1);stem(k,ak1);ylabel('ak')

title('FS Coefficients for Periodic Square Wave (T=1, T1=1/4)')

T1=1/8;ak2=sin(k*2*pi*(T1/T))./(k*pi);

ak2(16)=2*T1/T; % Manual correction for a0 -> ak2(16)

subplot(3,1,2);stem(k,ak2);ylabel('ak')

title('FS Coefficients for Periodic Square Wave... (T=1, T1=1/8)')

T1=1/16;ak3=sin(k*2*pi*(T1/T))./(k*pi);

ak3(16)=2*T1/T; % Manual correction for a0 -> ak3(16)

subplot(3,1,3);stem(k,ak3);xlabel('k');ylabel('ak')

title('FS Coefficients for Periodic Square Wave (T=1, T1=1/16)')

% (Reconstruction with M=10)

figure(3);set(gcf,'defaultaxesfontsize',9)

T1=1/4;w0=2*pi/T;

M=10;k=-M:M;

ak=sin(k*2*pi*(T1/T))./(k*pi);

ak(M+1)=2*T1/T; % Manual correction for a0 -> ak(M+1)

x=zeros(1,length(t));

for k=-M:M

x=x+ak(k+M+1)*exp(j*k*w0*t);

end

plot(t,real(x));grid;xlabel('t');ylabel('x(t)')

title('Reconstruction from Fourier Series with 21 terms')

% (Reconstruction with M=20)

figure(4);set(gcf,'defaultaxesfontsize',9)

M=20;k=-M:M;

ak=sin(k*2*pi*(T1/T))./(k*pi);

% Manual correction for a0 -> ak(M+1)

ak(M+1)=2*T1/T;

x=zeros(1,length(t));

for k=-M:M

x=x+ak(k+M+1)*exp(j*k*w0*t);

end

plot(t,real(x));grid;xlabel('t');ylabel('x(t)')

title('Reconstruction from Fourier Series with 41 terms')

% (Reconstruction with M=100)

figure(5);set(gcf,'defaultaxesfontsize',9)

M=100;k=-M:M;

ak=sin(k*2*pi*(T1/T))./(k*pi);

% Manual correction for a0 -> ak(M+1)

ak(M+1)=2*T1/T;

x=zeros(1,length(t));

for k=-M:M

x=x+ak(k+M+1)*exp(j*k*w0*t);

end

plot(t,real(x));grid;xlabel('t');ylabel('x(t)')

title('Reconstruction from Fourier Series with 201 terms')

%% OUTPUT:
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Reconstruction from Fourier Series with 41 terms.
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Reconstruction from Fourier Series with 201 terms
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Conclusion :   
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