


Hanning 

 

Nh = 400; 

n = 0:1:Nh-1; 

h_Han = sin(0.31*pi.*(n-199.5))./(pi.*(n-199.5)).*(0.5 - 0.5.*cos(2*pi.*n./399)); 

w = linspace(0,2*pi,10*Nh)./pi; 

H_Han = fft(h_Han,10*Nh); 

plot(w(1:10*Nh/2),20*log10(abs(H_Han(1:10*Nh/2))));   % plots 0 to pi 

axis([0 1 -200 10]) 

xlabel('\omega/\pi') 

ylabel('20 log_{10} |H(\omega)|') 

 
  



Hamming 

 

Nh = 400; 

n = 0:1:Nh-1; 

h_Ham = sin(0.31*pi.*(n-199.5))./(pi.*(n-199.5)).*(0.54 - 0.46.*cos(2*pi.*n./399)); 

w = linspace(0,2*pi,10*Nh)./pi; 

H_Ham = fft(h_Ham,10*Nh); 

plot(w(1:10*Nh/2),20*log10(abs(H_Ham(1:10*Nh/2))));   % plots 0 to pi 

axis([0 1 -200 10]) 

xlabel('\omega/\pi') 

ylabel('20 log_{10} |H(\omega)|') 

 
  



Blackman 

 

Nb = 600; 

n = 0:1:Nb-1; 

h_Blk = sin(0.31*pi.*(n-299.5))./(pi.*(n-299.5)).*(0.42 - 0.5.*cos(2*pi.*n./599) + 

0.08.*cos(4*pi.*n/599)); 

w = linspace(0,2*pi,10*Nb)./pi; 

H_Blk = fft(h_Blk,10*Nb); 

plot(w(1:10*Nb/2),20*log10(abs(H_Blk(1:10*Nb/2))));   % plots 0 to pi 

axis([0 1 -200 10]) 

xlabel('\omega/\pi') 

ylabel('20 log_{10} |H(\omega)|') 

 
  





N = 10; 

phi_deg = linspace(-90, +90, 101); 

phi_rad = phi_deg.*pi/180; 

thet = pi.*sin(phi_rad); 

 

for n = 1:101 

    S(:,n) = exp(-j.*thet(n).*[0:N-1].'); 

end; 

 

s0 = exp(-j.*pi.*sin(0*pi/180).*[0:N-1].'); 

s30 = exp(-j.*pi.*sin(30*pi/180).*[0:N-1].'); 

s60 = exp(-j.*pi.*sin(60*pi/180).*[0:N-1].'); 

s90 = exp(-j.*pi.*sin(90*pi/180).*[0:N-1].'); 

 

p0 = abs(S'*s0); 

p30 = abs(S'*s30); 

p60 = abs(S'*s60); 

p90 = abs(S'*s90); 

 

subplot(4,1,1) 

plot(phi_deg,p0) 

legend('phi = 0') 

 

subplot(4,1,2) 

plot(phi_deg,p30) 

legend('phi = 30') 

 

subplot(4,1,3) 

plot(phi_deg,p60) 

legend('phi = 60') 

 

subplot(4,1,4) 

plot(phi_deg,p90) 

legend('phi = 90') 

xlabel('spatial angle') 

 



 
  





N = 10; 

phi_deg = linspace(-90, +90, 101); 

phi_rad = phi_deg.*pi/180; 

thet = 2*pi.*sin(phi_rad); 

 

for n = 1:101 

    S(:,n) = exp(-j.*thet(n).*[0:N-1].'); 

end; 

 

s0 = exp(-j.*2.*pi.*sin(0*pi/180).*[0:N-1].'); 

s30 = exp(-j.* 2.*pi.*sin(30*pi/180).*[0:N-1].'); 

s60 = exp(-j.* 2.*pi.*sin(60*pi/180).*[0:N-1].'); 

s90 = exp(-j.* 2.*pi.*sin(90*pi/180).*[0:N-1].'); 

 

p0 = abs(S'*s0); 

p30 = abs(S'*s30); 

p60 = abs(S'*s60); 

p90 = abs(S'*s90); 

 

subplot(4,1,1) 

plot(phi_deg,p0) 

legend('phi = 0') 

 

subplot(4,1,2) 

plot(phi_deg,p30) 

legend('phi = 30') 

 

subplot(4,1,3) 

plot(phi_deg,p60) 

legend('phi = 60') 

 

subplot(4,1,4) 

plot(phi_deg,p90) 

legend('phi = 90') 

xlabel('spatial angle') 
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