
Day 3 
1. Problem Set 6.1: 

Problem 1: Explain why the scaling requirement, that )(tf  is in jV  if and only if )2( tf  is in 1+jV , can be restated as )(
^
ωf

is in jV
^

 if and only if )2(
^

ωf  is in 1

^

−jV  . Here jV
^

 is the space of Fourier transforms of functions in jV . 

Problem 2: Find 2 by 2 matrices )0(c  and )1(c  so that the box function )(1 tφ  and sloping line tt 21)(2 −=φ  satisfy 
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2. Problem Set 6.2:  

Problem 5: Suppose the filter coefficients )(kh  are 
2
1,0,0,

2
1

. Starting from the box function, take one step of the 

cascade algorithm and draw )()1( tφ . Then take the second step and draw )()2( tφ . Describe )()( tiφ  - on what fraction of the 

interval [ ]3,0  does 1)()( =tiφ ? 



Problem 6: Suppose the only filter coefficient is 1)0( =h . Starting from the box function )()0( tφ , draw the graphs of )()1( tφ
and )()2( tφ . In what sense does )()( tiφ  converse to the delta function )(tδ ? To verify the dilation equation )2(2)( tt δδ = , 
multiply by the any smooth )(tf  and compare the integrals of both sides. 

3. Problem Set 6.3:  

Problem 3: Show that the convolution )(*)( 21 tt φφ  does satisfy a dilation equation with the coefficients from 21 * hh . 

4. Problem Set 6.4:  

Problem 4: If  )(ωH  has p  zeros at πω = , show that )(
^
ωφ  has p  zeros at πω n2=  for each 0≠n . 

 
 
 
 


