EE 637 Study Solutions - Assignment 1
Topics: Continuous 1 and 2D Fourier Transform
Spring 2009 Final: Problem 1 (CSFT and DTFT properties)
Derive each of the following properties.
a) Show that if g(¢) has a CTFT of G(f), then g(t — a) has a CTFT of e~ 2™/ G(f).
Solution:

Let F{-} denote the Fourier transform operator.
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b) Show that if g(¢) has a CTEFT of G(f), then g(¢/a) has a CTFT of |a|G(af).

)} L)

Solution:
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So, F{g(£)} = |a|G(af).



¢) Show that if z,, has a DTFT of X (e/*), then (—1)"z, has a DTFT of X (e/(w=7)).

Solution:
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d) Show that ifg([g}) has a CSFT ofG([Z]) , then g(A{;j}) has a CSFT of

(1)

(Hint: Use the notation r = [ 'Z; ] and f = [ Z }, so that G(f) = [y g(r)e " dr.)

Solution:

F{g(Ar)} = . g(Ar)e_j’"tfdr, r=Ar, r=A"1

g(r')e‘j(A_IT/)tﬂA_l|dr, the Jacobian matrix for this transform is A~*
2

g(r’)e*j(A_lr/)tf|A[71dr, because |A71| = |A|7!
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Spring 2008 Exam 1: Problem 1 (CSFT)
Consider the CSFT given by

F(u,v) = = [0(u — tp, v — v5) + 5t + Up, v + v,)]
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a) Calculate, f(z,y), the inverse CSFT of F(u,v).

Solution:

Using the identity /27 (toz+voy) £55 d(u — o, v — v,), we have:

f(.f y) _ 1 <€j27r(u0:c+voy) + e—jQﬁ(uox—i-voy))
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= cos (2 (upzx + voy))

b) Calculate the minimum distance between nearest peaks in the function f(z,y).

Solution:
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i.e., the minimum distance between nearest peaks is 5 5
Uy + v,
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c) Sketch F(u,v) and f(z,y) when u, = 4 and v, = 3. Label the axis on your sketch, and also

make sure to label important dimensions of the signal and its transform.

Solution:
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The lines of the plot of f(z,y) represent the locations of the 2D plane wave peaks, which have a

magnitude of 1.



Spring 2006 Exam 1: Problem 2 (CSFT)

a) Calculate the CSFT of
f(z,y) =rect (z/A,x/B)

Solution:

From the provided ”Fact Sheet” and using separability, we have

F(u,v) = |AB|sinc(uA,vB)

b) Calculate the CSFT of

oo o0

g(z,y) = Z Z f(x—5kA,y —5IB)

k=—o0l=—00
Solution:

g(z,y) = repsasp {f(z,y)}

1 1 .
G(u,v) = %@combﬁ7$ {|AB|sinc(uA,vB)}

{sinc(uA,vB)}

h(z,y) = g(z,y) for |x| <T/2and |yl <T/2
= 0 otherwise

Solution:

h(z,y) = rect (%, %) g(z,y)

H(u,v) = T?sinc(ul’,vT) * G(u, V)



d) Sketch h(z,y) for A= B =1 and T = 50.

Solution:
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