
EECS 225A Spring 2005 

Homework 7 solutions 
 

 
1. You wish to design a least-squares inverse filter that realizes (or if necessary 

approximates) )()()( kdkhkg N =⊗ , Mk <≤0 . However, battery power 
limitations restrict the value of N  (number of FIR inverse filter coefficients) to 

2=N . You can assume that ∞<∑
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kg . In the context of your application, 

the accuracy of overall unit-sample response of the cascade of filter plus inverse 
filter only matters for Mk <≤0 .  

a. Formulate the equations you would need to solve for 2=M . 
b. Repeat a. for 3=M . 
c. Use Matlab to numerically calculate the inverse filter and resulting unit-

sample response of the filter cascade for the a. and b. cases. Assume that 
)(kg  is real-valued and that 
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Solution 

 
a. Since the numerical example in c. is real-valued, let us assume the LS inverse and 
desired signals are real-valued. We then have to solve the linear equations dAh = where 

⎥
⎦

⎤
⎢
⎣

⎡
=

)0()1(
0)0(

gg
g

A , ⎥
⎦

⎤
⎢
⎣

⎡
=

)1(
)0(

2

2

h
h

h , and ⎥
⎦

⎤
⎢
⎣

⎡
=

)1(
)0(

d
d

d . 

A is non-singular iff 0)0( ≠g . 
b. In this case, 
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A is fortunately always full rank. The system is over-determined, so we rely on the 
pseudo-inverse. The equations to be solved become dAAhA TT = where 
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c. Sorry I forgot to specify )(kd , but let’s make an assumption that the desired signal is 
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This gives the filter design a delay to work with, and using the same delay in both cases 
allows us to see the impact of increasing the modeling interval. See hmwk07.m for the 
program. The concatenated filters have the following impulse response in parts a. and b.: 
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Part a: concatenation of filter and inverse

 
Note that the modeling is exact, but of course the filter is far from being a simple delay 
because we did not care about the later unit-sample response values. 
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Part b: concatenation of filter and inverse

 
Now the modeling is not exact because we do not have sufficient degrees of freedom. 
The solution has decreased the second value in order also bring the third closer to zero. 
 
 



 
2. Hayes problem 5.2 
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3. Hayes problem 5.3 
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4. Hayes problem 5.5 
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