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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems

clf 
n = [0:1:10]; 
t = [0:1000]/100;
y1 = 4*cos(2*pi*(1/5)*n);
y2 = 4*cos(2*pi*(6/5)*n);
yt1 = 4*cos(2*pi*(1/5)*t);
yt2 = 4*cos(2*pi*(6/5)*t);

subplot(3,1,1);
stem(n, y1); hold on;
plot(t, yt1, 'g');
subplot(3,1,2);
stem(n, y2); hold on;
plot(t, yt2, 'g');
subplot(3,1,3);
plot(t, yt1); hold on;
plot(t, yt2);
stem(n, y1, 'g');
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems

clf 
n = [0:0.5:10]; 
t = [0:1000]/100;
y1 = 4*cos(2*pi*(1/5)*n);
y2 = 4*cos(2*pi*(11/5)*n);
yt1 = 4*cos(2*pi*(1/5)*t);
yt2 = 4*cos(2*pi*(11/5)*t);

subplot(3,1,1);
stem(n, y1); hold on;
plot(t, yt1, 'g');
subplot(3,1,2);
stem(n, y2); hold on;
plot(t, yt2, 'g');
subplot(3,1,3);
plot(t, yt1); hold on;
plot(t, yt2);
stem(n, y1, 'g');
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cos(2πft) & cos(2πft)

M.J. Roberts, Fundamentals of Signals and Systems

cos(ω1 t ) = cos(ω2 t)

ω1 t − ω2t = 2nπ

ω1 t + ω2 t = 2nπ
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems

subplot(4,2,7);
plot(t, yt1, 'g'); hold on 
plot(t, yt4, 'b'); grid on
stem(n4, y4, 'r');

subplot(4,2,2);
plot(t, yt1, 'g'); hold on 
plot(t, yt5, 'b'); grid on
stem(n5, y5, 'r');

subplot(4,2,4);
plot(t, yt1, 'g'); hold on 
plot(t, yt6, 'b'); grid on
stem(n6, y6, 'r');

subplot(4,2,6);
plot(t, yt1, 'g'); hold on 
plot(t, yt7, 'b'); grid on
stem(n7, y7, 'r');

subplot(4,2,8);
plot(t, yt1, 'g'); hold on 
plot(t, yt8, 'b'); grid on
stem(n8, y8, 'r');

clf 
t = [0:500]/100;
yt1 = 4*cos(2*pi*(1/5)*t);
yt2 = 4*cos(2*pi*(2/5)*t);
yt3 = 4*cos(2*pi*(3/5)*t);
yt4 = 4*cos(2*pi*(4/5)*t);
yt5 = 4*cos(2*pi*(5/5)*t);
yt6 = 4*cos(2*pi*(6/5)*t);
yt7 = 4*cos(2*pi*(7/5)*t);
yt8 = 4*cos(2*pi*(8/5)*t);

n1 = 0: 5/2 : 5;
n2 = 0: 5/3 : 5;
n3 = 0: 5/4 : 5;
n4 = 0: 5/5 : 5;
n5 = 0: 5/6 : 5;
n6 = 0: 5/7 : 5;
n7 = 0: 5/8 : 5;
n8 = 0: 5/9 : 5;

y2 = 4*cos(2*pi*(2/5)*n2);
y3 = 4*cos(2*pi*(3/5)*n3);
y4 = 4*cos(2*pi*(4/5)*n4);
y5 = 4*cos(2*pi*(5/5)*n5);
y6 = 4*cos(2*pi*(6/5)*n6);
y7 = 4*cos(2*pi*(7/5)*n7);
y8 = 4*cos(2*pi*(8/5)*n8);

subplot(4,2,1);
plot(t, yt1, 'g'); hold on 

subplot(4,2,3);
plot(t, yt1, 'g'); hold on 
plot(t, yt2, 'b'); grid on
stem(n2, y2, 'r');

subplot(4,2,5);
plot(t, yt1, 'g'); hold on 
plot(t, yt3, 'b'); grid on
stem(n3, y3, 'r');
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Graphs of cos(2π(n/5)t) & cos(2π(1/5)t)

clf 
t = [0:500]/100;
yt1 = 4*cos(2*pi*(1/5)*t);
yt2 = 4*cos(2*pi*(2/5)*t);
yt3 = 4*cos(2*pi*(3/5)*t);
yt4 = 4*cos(2*pi*(4/5)*t);
yt5 = 4*cos(2*pi*(5/5)*t);
yt6 = 4*cos(2*pi*(6/5)*t);
yt7 = 4*cos(2*pi*(7/5)*t);
yt8 = 4*cos(2*pi*(8/5)*t);
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A Set of Roots of cos(2π(n/5)t) = cos(2π(1/5)t)

n2 = 0: 5/3 : 5;
n3 = 0: 5/4 : 5;
n4 = 0: 5/5 : 5;
n5 = 0: 5/6 : 5;
n6 = 0: 5/7 : 5;
n7 = 0: 5/8 : 5;
n8 = 0: 5/9 : 5;

y2 = 4*cos(2*pi*(2/5)*n2);
y3 = 4*cos(2*pi*(3/5)*n3);
y4 = 4*cos(2*pi*(4/5)*n4);
y5 = 4*cos(2*pi*(5/5)*n5);
y6 = 4*cos(2*pi*(6/5)*n6);
y7 = 4*cos(2*pi*(7/5)*n7);
y8 = 4*cos(2*pi*(8/5)*n8);
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Another Set of Roots of cos(2π(n/5)t) = cos(2π(1/5)t)

M.J. Roberts, Fundamentals of Signals and Systems

n2 = 0: 5/1 : 5;
n3 = 0: 5/2 : 5;
n4 = 0: 5/3 : 5;
n5 = 0: 5/4 : 5;
n6 = 0: 5/5 : 5;
n7 = 0: 5/6 : 5;
n8 = 0: 5/7 : 5;

y2 = 4*cos(2*pi*(2/5)*n2);
y3 = 4*cos(2*pi*(3/5)*n3);
y4 = 4*cos(2*pi*(4/5)*n4);
y5 = 4*cos(2*pi*(5/5)*n5);
y6 = 4*cos(2*pi*(6/5)*n6);
y7 = 4*cos(2*pi*(7/5)*n7);
y8 = 4*cos(2*pi*(8/5)*n8);
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Aliasing and Folding 

A
F =

1
5

F =
6
5

F =
11
5

F =
16
5

F =
4
5

F =
9
5

F =
14
5

F =
19
5



Digital Signals  
Octave Codes (0B) 13 Young Won Lim

7/13/17

Plotting of Aliasing & Folding Frequencies

clf 
t = [0:500]/100;
yt1 = 4*cos(2*pi*(1/5)*t);
yt2 = 4*cos(2*pi*(6/5)*t);
yt3 = 4*cos(2*pi*(11/5)*t);
yt4 = 4*cos(2*pi*(16/5)*t);
yt5 = 4*cos(2*pi*(4/5)*t);
yt6 = 4*cos(2*pi*(9/5)*t);
yt7 = 4*cos(2*pi*(14/5)*t);
yt8 = 4*cos(2*pi*(19/5)*t);

n1 = 0: 5/5 : 5;
n2 = 0: 5/5 : 5;
n3 = 0: 5/5 : 5;
n4 = 0: 5/5 : 5;
n5 = 0: 5/5 : 5;
n6 = 0: 5/5 : 5;
n7 = 0: 5/5 : 5;
n8 = 0: 5/5 : 5;

y2 = 4*cos(2*pi*(6/5)*n2);
y3 = 4*cos(2*pi*(11/5)*n2);
y4 = 4*cos(2*pi*(16/5)*n2);
y5 = 4*cos(2*pi*(4/5)*n5);
y6 = 4*cos(2*pi*(9/5)*n5);
y7 = 4*cos(2*pi*(14/5)*n5);
y8 = 4*cos(2*pi*(19/5)*n5);

subplot(4,2,1);
plot(t, yt1, 'g'); hold on 

subplot(4,2,3);
plot(t, yt1, 'g'); hold on 
plot(t, yt2, 'b'); grid on
stem(n2, y2, 'r');

subplot(4,2,5);
plot(t, yt1, 'g'); hold on 
plot(t, yt3, 'b'); grid on
stem(n2, y3, 'r');

subplot(4,2,7);
plot(t, yt1, 'g'); hold on 
plot(t, yt4, 'b'); grid on
stem(n2, y4, 'r');

subplot(4,2,2);
plot(t, yt1, 'g'); hold on 
plot(t, yt5, 'b'); grid on
stem(n5, y5, 'r');

subplot(4,2,4);
plot(t, yt1, 'g'); hold on 
plot(t, yt6, 'b'); grid on
stem(n5, y6, 'r');

subplot(4,2,6);
plot(t, yt1, 'g'); hold on 
plot(t, yt7, 'b'); grid on
stem(n5, y7, 'r');

subplot(4,2,8);
plot(t, yt1, 'g'); hold on 
plot(t, yt8, 'b'); grid on
stem(n5, y8, 'r');



Digital Signals  
Octave Codes (0B) 14 Young Won Lim

7/13/17

Aliasing Frequencies (1)

M.J. Roberts, Fundamentals of Signals and Systems
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Aliasing Frequencies (2)

M.J. Roberts, Fundamentals of Signals and Systems
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Aliasing and Folding Frequencies 

J.H. McClellan, et al., Signal Processing First

Aliasing frequencies

Aliasing frequencies

Folding frequencies 

n1 = [1/5, 6/5, 11/5, 16/5];
n2 = [4/5, 9/5, 14/5, 19/5];

y1 = [1, 1, 1, 1];
y2 = [1, 1, 1, 1];

subplot(3, 1, 1)
stem(n1, y1, 'b'); grid on;
axis([0, 4, 0, 2]);

subplot(3, 1, 2)
stem(n2, y2, 'm'); grid on;
axis([0, 4, 0, 2]);

subplot(3, 1, 3)
stem(n1, y1, 'b'); hold on;
stem(n2, y2, 'm'); grid on;
axis([0, 4, 0, 2]);
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Graphs of cos(2π(n/7)t) & cos(2π(1/7)t)
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sin(2πft) & sin(2πft)

M.J. Roberts, Fundamentals of Signals and Systems

sin (ω1 t ) = sin (ω2 t)

ω1 t − ω2t = 2nπ

ω1 t + ω2 t = nπ
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems

subplot(4,2,7);
plot(t, yt1, 'g'); hold on 
plot(t, yt4, 'b'); grid on
stem(n4, y4, 'r');

subplot(4,2,2);
plot(t, yt1, 'g'); hold on 
plot(t, yt5, 'b'); grid on
stem(n5, y5, 'r');

subplot(4,2,4);
plot(t, yt1, 'g'); hold on 
plot(t, yt6, 'b'); grid on
stem(n6, y6, 'r');

subplot(4,2,6);
plot(t, yt1, 'g'); hold on 
plot(t, yt7, 'b'); grid on
stem(n7, y7, 'r');

subplot(4,2,8);
plot(t, yt1, 'g'); hold on 
plot(t, yt8, 'b'); grid on
stem(n8, y8, 'r');

clf 
t = [0:500]/100;
yt1 = 4*cos(2*pi*(1/5)*t);
yt2 = 4*cos(2*pi*(2/5)*t);
yt3 = 4*cos(2*pi*(3/5)*t);
yt4 = 4*cos(2*pi*(4/5)*t);
yt5 = 4*cos(2*pi*(5/5)*t);
yt6 = 4*cos(2*pi*(6/5)*t);
yt7 = 4*cos(2*pi*(7/5)*t);
yt8 = 4*cos(2*pi*(8/5)*t);

n1 = 0: 5/2 : 5;
n2 = 0: 5/3 : 5;
n3 = 0: 5/4 : 5;
n4 = 0: 5/5 : 5;
n5 = 0: 5/6 : 5;
n6 = 0: 5/7 : 5;
n7 = 0: 5/8 : 5;
n8 = 0: 5/9 : 5;

y2 = 4*cos(2*pi*(2/5)*n2);
y3 = 4*cos(2*pi*(3/5)*n3);
y4 = 4*cos(2*pi*(4/5)*n4);
y5 = 4*cos(2*pi*(5/5)*n5);
y6 = 4*cos(2*pi*(6/5)*n6);
y7 = 4*cos(2*pi*(7/5)*n7);
y8 = 4*cos(2*pi*(8/5)*n8);

subplot(4,2,1);
plot(t, yt1, 'g'); hold on 

subplot(4,2,3);
plot(t, yt1, 'g'); hold on 
plot(t, yt2, 'b'); grid on
stem(n2, y2, 'r');

subplot(4,2,5);
plot(t, yt1, 'g'); hold on 
plot(t, yt3, 'b'); grid on
stem(n3, y3, 'r');
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems
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Aliasing Condition Examples

M.J. Roberts, Fundamentals of Signals and Systems

y2 = 4*cos(2*pi*(2/5)*n2);
y3 = 4*cos(2*pi*(3/5)*n3);
y4 = 4*cos(2*pi*(4/5)*n4);
y5 = 4*cos(2*pi*(5/5)*n5);
y6 = 4*cos(2*pi*(6/5)*n6);
y7 = 4*cos(2*pi*(7/5)*n7);
y8 = 4*cos(2*pi*(8/5)*n8);

subplot(4,2,1);
plot(t, yt1, 'g'); hold on 

subplot(4,2,3);
plot(t, yt1, 'g'); hold on 
plot(t, yt2, 'b'); grid on
stem(n2, y2, 'r');

subplot(4,2,5);
plot(t, yt1, 'g'); hold on 
plot(t, yt3, 'b'); grid on
stem(n3, y3, 'r');
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