
 
 

Day 1 
 

1. Problem Set 1.3:  

Problems 1: Can a symmetric filter, with )()( kNhkh −= , be a highpass filter? 

 
 

Problems 3: Which of the following filters are invertible? Find the inverse filters: 

a) 
3
2)0( =h  and 

3
1)1( −=h  

b) 2)0( =h  and 1)2( =h  

c) 
!

1)(
n

nh =  ( ,...2,1,0=n ) 

2. Problem Set 1.4:  

Problems 9: In a transmultiplexer, the synthesis bank comes before the analysis bank. Compute TLL  and TLB and TBB to 
verify that the Haar transmultiplexer still give perfect construction: 
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Problems 11: If 1)(0 =zH  and 1
1 )( −= zzH  (no filtering) write the entries of [ ] IBL

B
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3. Problem Set 3.3:  

Problems 2: Verify the theorem 3.6 directly:  

Theorem 3.6: the operator )( L↓  and )( M↑ commute if and only if L and M are relative prime. Their greatest common

divisor is 1),( =ML . In that case xLMxML ))(())(( ↑↓=↓↑  has components 
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What happens to the odd-numbered components of x  when we compute x)2)(2( ↓↑ ?  

 

if kLn =/  is an integer 
if Ln /  is not an integer 



Problems 7: In smoothing )(nu  to get the final output Fuw = , which filters F will interpolate and not change the even
samples: )2()2( kukw = ? 

 



4. Problem Set 4.1:  

Problem 3: Find all filters if  
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0 91691

16
1)( −−−− −+++−= zzzzzP . 

Problems 4: If an FIR filter )(0 zH  has three or more coefficients, explain why )(2
0 zH  has at least two odd powers. Then

lzzHzH −=−− 2)()( 2
0

2
0  is impossible. The “alternating signs” construction is not PR. 

Problems 9: the 10th degree halfband polynomial ( ) )(1)( 61
0 zQzzP −+=  has four complex roots r , r , 1−r , 

1−
r in the right 

halfplane (roots of Q). Draw a figure to show the ten roots and how Daubechies 6/6 filters will divide them: r  and r are 

separated from 1−r and 
1−

r . 



Problems 11: Find the actual 4th degree )(zQ  that makes )(0 zP  halfband. If possible compute its roots. 

 
 


