
Chapter (3)
Continuous time Fourier Transform 

Discrete time Fourier Transform



From http://www.itee.uq.edu.au/~elec3600/





















FREQZ Digital filter frequency response.
[H,W] = FREQZ(B,A,N) returns the N-point complex frequency response
vector H and the N-point frequency vector W in radians/sample of
the filter:

jw               -jw              -jmw 
jw  B(e)    b(1) + b(2)e + .... + b(m+1)e

H(e) = ---- = ------------------------------------
jw               -jw              -jnw

A(e)    a(1) + a(2)e + .... + a(n+1)e

given numerator and denominator coefficients in vectors B and A.
The frequency response is evaluated at N points equally spaced around the upper half of the unit circle.
If N isn't specified, it defaults to  512.





% Program 3_1
% Discrete-Time Fourier Transform Computation
%
% Read in the desired number of frequency samples
k = input('Number of frequency points = ');
% Read in the numerator and denominator coefficients
num = input('Numerator coefficients = ');
den = input('Denominator coefficients = ');
% Compute the frequency response
w = 0:pi/(k-1):pi;
h = freqz(num, den, w);

% Plot the frequency response
subplot(2,2,1)
plot(w/pi,real(h));grid
title('Real part')
xlabel('\omega/\pi'); ylabel('Amplitude')
subplot(2,2,2)
plot(w/pi,imag(h));grid
title('Imaginary part')
xlabel('\omega/\pi'); ylabel('Amplitude')
subplot(2,2,3)
plot(w/pi,abs(h));grid
title('Magnitude Spectrum')
xlabel('\omega/\pi'); ylabel('Magnitude')
subplot(2,2,4)
plot(w/pi,angle(h));grid
title('Phase Spectrum')
xlabel('\omega/\pi'); ylabel('Phase, radians')



0 0.5 1
-1

-0.5

0

0.5

1
Real part

w/p

Am
pl

itu
de

0 0.5 1
-1

-0.5

0

0.5

1
Imaginary part

w/p

Am
pl

itu
de

0 0.5 1
0

0.5

1
Magnitude Spectrum

w/p

M
ag

ni
tu

de

0 0.5 1
-4

-2

0

2

4
Phase Spectrum

w/p

Ph
as

e,
 ra

di
an

s

Number of frequency points = 100
Numerator coefficients = [0.008 -0.033 0.05 -0.033 0.008]
Denominator coefficients = [1 2.37 2.7 1.6 0.41]
















