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a) An	
  impulse	
  response	
  is	
  the	
  output	
  of	
  a	
  system	
  given	
  the	
  input	
  of	
  an	
  impulse.	
  
b) This	
  system	
  is	
  separable	
  because	
  there	
  exists	
  two	
  1-­‐D	
  systems	
  such	
  that	
  h(x,y)	
  

=	
  h1(x)h2(y).	
  

c) No.	
  When	
  rotated	
  by	
  θ	
  ≠	
  kπ/2	
  (k	
  ∈	
  Z),	
  hθ(x,y)	
  ≠	
  h(x,y).	
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d) Two	
  rectangular	
  functions.	
  Both	
  of	
  them	
  have	
  been	
  shifted	
  to	
  the	
  right	
  by	
  ½.	
  
h(x,y)	
  =	
  h1(x)h2(y)	
  =	
  (rect(x)∗δ(x	
  –	
  ½))(rect(y)∗δ(y	
  –	
  ½)).	
  

e) A	
  transfer	
  function	
  is	
  the	
  Fourier	
  transform	
  of	
  the	
  impulse	
  response.	
  
f) H(u,v)	
  =	
  H1(u)H2(v)	
  =	
  [sinc(u)e-­‐j2π(u/2)][sinc(v)e-­‐j2π(v/2)]	
  =	
  sinc(u)sinc(v)e-­‐jπ(u+v)	
  
g) Impulse	
  Response	
  =	
  (h(x,y)	
  +	
  h(x,y)	
  +	
  h(x,y))	
  ∗	
  h(x,y)	
  =	
  3h(x,y)	
  ∗	
  h(x,y)	
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