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Causal FIR filter 3 point average

causal running average or backward average 
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the input is a delta function. 
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The impulse response is just the filter coefficients.
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Any discrete signal be thought of a weighted sum of delayed impulses the unit impulse response h[n]. 
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=============================================== 
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0 

0.5

x[
n
]

TextEnd h
[n
]

y[
n
]

y n = h * x[ ]
1 

TextEnd 

1 

0.5 0.5
TextEnd 

0 0

2 4 6 0 2 4 6 0 2 4 6


n n n 

x n = 0 1 4 9 16 0 0  4 2 1 L=3, M=L-1=2 x n = 0 1 4 9 16 0 0  4 2 1 L=3, M=L-1=2 [ ] { 16 16 16 16 } h[n] = { } [ ] { 16 16 16 16 } h[n] = { }8 8 8 8 8 8 
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y n = h k x n � k convolution sum 
k= 0 
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x n = 0 1 4 9 16 0 0  4 2 1[ ] { 16 16 16 16 } h[n] = { 8 8 8}

n = 0 1 2 3 4 5 6
 LTI Systems 

x[n] 0 1/16 4/16 9/16 16/16 0 0 
h[n] 4/8 2/8 1/8 

h[n] 

h1[n] 

y[n]=h[n]*x[n] 
x[n]=============================================== 

x[n]*h[n] 0 4/128 18/128 45/128 86/128 41/128 16/128 
0 0.3125 0.1406 0.3516 0.6719 0.3203 0.125 

y[n] = h1[n]* h2[n]* x n[ ]  
x[n] h2[n] 

MATLAB 

»conv([4/8, 2/8, 1/8], [0, 1/16, 4/16, 9/16, 16/16]) 
h1[n] 

ans =
+ y[n] = (h1[n] + h2[n [ ]]) * x n

0 0.0312 0.1406 0.3516 0.6719 0.3203 0.1250 x[n] 

+ 
h2[n] 
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x[n] 
h3[n] 
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h2[n] 

y[n] = (h [n] + h [n]) * x n1 2 [ ]  
x[n] h1[n] + h2[n] 
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x[n] 

y[n]y
h3[n]x[n] h1[n] + h2[n] h3 * (h1[n] + h2[n]) 
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M 

y n = bkx n � k [ ]
unit delay 

y[n]=x[n-1]	 x n = � n
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= {0 0 1 0 0 0 0} {b0,b1,b2} = {
4
8 , 8

2 , 18} = {0 0  48 8
2 1

8 0 0} = {0 0 1 0 0 0 0} {b0,b1,b2} = {
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Homework: 3 point average 
L-point running average 1 1 1 
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