CS474/674 Image Processing and Interpretation
Homework 2

Solutions
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Problem 4.18

Wi consider the 1-0 case first. From Eqg. (5 4-G1,
B =
Flu)=Ly  flxjemizmus i,
=

when {[x]=1and u =0, Flu}=1.Wnen Flxi=1landw #0,
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This expression bs 0 for any integsr value of & in the mngeM‘—"i]. There are
various ways of proving this. Cine of the most intuitive is based on using Bulers
formula 1o express the exponential term as

emiAmusiM o ppelamp /M) — jsin(2aux/M]

This expression describes a unit vector in the complex plane. The vecior Is cen-
tered at the arigin and is direction dep?ﬂs nghe value of the argument. For
any integer value of & in the range f?t?'l argument ranges over integer
values of r in the same range, This means that the vector makes an integer num-
ber af revolutions about the orgin in equal increments. Thus, for any positive
vahue of cosl2rux, ), there will be a corresponding negative value of this term.
Thig produces & zero swm for the real part of the exponent, Similar comments
apply the imaginary part. Therefore, when fix)=0and u £ 0, it follows that
Flie)=0. Thus, we have shown that for discrete guantities,

1 ifu=0
le]—ﬁ[u.—{ 0 ifuo,

A similar procedure applies in the case of two variahles, and we have thal

111 — R 1 ifu=0andp=0
3;]]—5[1.,1,-.1_{ 0 otherwise

Problem 4.19

From Eg. (4.5-15), and using the exponential representation of the sine function,
we have
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where the fourth step follows from the discussion in Problem 417, and the Last
lime Follows from Table 4.3.
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