
MMAT5390: Mathematical Image Processing

Assignment 3 Solutions
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ĝ(p, q)ŵ(k − p, l − q)

=

M−1∑
p=0

N−1∑
q=0

1

MN

M−1∑
m=0

N−1∑
n=0

g(m,n)e−2πj(
mp
M +nq

N ) 1

MN

M−1∑
s=0

N−1∑
t=0

w(s, t)e−2πj(
s(k−p)
M +

t(l−q)
N )

=
1

(MN)2

M−1∑
m=0

N−1∑
n=0

g(m,n)

M−1∑
s=0

N−1∑
t=0

w(s, t)

M−1∑
p=0

e−2πj(
p(m−s)
M + sk

M )
N−1∑
q=0

e−2πj(
q(n−t)
N + tl

N )

Note that when we fix k, l,m, n, s, t, we have
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Combining the above we have
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