Homework 1 Solutions:

Problem 1 A)

Flu=4,v=3)=(1+j)0 (u-4,v-3)=(1+j) 4 (0,0)

Therefore, F(u, v) = (1 +j) 6 (u-4,v-3)) + ((1-j) 6 (u+4, v+3))

And F(u+4 = 0,v+3=0) = (1-j) § (u+4, v+3) = (1-j) & (0, 0)
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Problem 1 B)
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The period in the direction of change (which is approximately 37 degrees from the
x-axis) is 1/5. Also note the sinusoid consists of both a cosine and sine components
and is thus shifted by 1/8 of a period from the origin.
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Problem 1 C)

Amplitude of a sinusoid = magnitude of Fourier transform = sqrt(Re(F(u,v))"*2 +
Im(F(u,v))"2)

Amplitude of sinusoid in this problem = sqrt((1+1)"2 + (1+1)"2) = sqrt(8) = 2.83

Since the sinusoid is centered along the xy plane, the maximum intensity is equal to
the amplitude (2.83)



Problem 2 A)
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Problem 2 B)

Intensity of shaded region = m*Area of rectangle = m*4*2 = 8nt

Problem 2 C)
1 =xcosO + ysin® wherel =1, 8=t/4; therefore, y = -x + sqrt(2)
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The value of sample = length of the
g intersection *m=0.83

V((2-V2)2+(2-V/2)2) =
2-sqrt(2 0.83

i 2-sqrt(2)



Problem 3 A)

spacing in frequency domain = 1/spacing in time domain

Au=1/Ax=1/3
Av=1/Ay=1/4

Problem 3 B)

Aliasing will occur if the spacing in the frequency domain is less than twice the max
frequency in corresponding dimension (i.e. Af < 2*fi,qx). Therefore, aliasing will
occur above the following frequencies:

In u dimension: fy=2Au/2=1/6
In v dimension: fy2Av/2=1/8

Problem 3 C)

To avoid aliasing, low pass filter the signal in analog domain before sampling at
frequencies less than of equal to f, and f, found in problem 3B in the respective
directions.



oo N 1> Sepavable 4

— et ——edet
|5 _1""’1("*&3"' o hic, @)= z;ngj 6_{'— *'hgl‘.\ﬂ in_Caghal toodieg

S SO »
e~ S - > 19 (A A “ ‘ "; » o @_—M—m%\

Sne all  Solues of & sL&_be@L,au_Mhm__

] : — - " . \"

- . . S K
: »\ X | (S VOVG AL NONGYE LQ'JA+ Ve

o B gace hGi A Y - S, \4\

{ . NG ‘ | R ~ 1" '!tl A'..l-.a 7)1 CA ALALE A \O.ﬂ QJJ{‘W

i
3




