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Question 1: Prove that both the Discrete and Continuous Fourier Transform are linear operations.
Question 2: Prove the following properties of the 2D DFT:

P1:
f(z, y)ej%(uox/Mﬂoy/N) < F(u — up,v — vp)

P2:
f(@ = z0,y — yo) <= F(u, ,U)ejQW(xOU/M‘FyOU/N)

Question 3: Show that the DFT f(z,y) = sin(2rupz + 2mvgy) is given by:

F(u,v) = = [6(u+ Mug,v+ Nuvg) — 6(u — Mug,v — Nup)] .

N | .

Question 4: Prove all properties shown in the Table shown in Fig.1.

Question 5: Prove that the periodicity properties (in the spatial and frequency domain) of the 2D DFT.
Question 6: Prove the convolution theorem (2D DFT).

Question 7: Prove the differentiation theorem (2D DFT).



Spatial Domain’

ofa
Frequency Domain'

1) fx.y)real < F(u,v) = F(—u, —v)

2) f(x.y)imaginary &  F'(—u,—v) = —F(u,v)

3) f(x.y)real <« R(u,v)even;(u, v)odd

4) f(x.y)imaginary <  R(u,v)odd:; [(u, v)even

5) f(—x,—y)real <  F'(u,v)complex

6) f(—=x, —y)complex <  F(—u, —v)complex

7) f(x,y) complex <  F(—u — v) complex

8) f(x.y)rcaland cven < F(u,v)rcal and cven

9) S(x,y)realand odd < F(u, v)imaginary and odd
10) f(x,y)imaginary and even <>  F(u, v)imaginary and even
11) f(x,y)imagimary and odd <  F(u.w)real and odd
12) f(x.,v)complex and even <>  F(u,v)complex and even
13) f(x,y)complex and odd <>  I'(4, v) complex and odd

"Recall that x. y, u, and v are discrefe (integer) variables,withx and ¢ in the range [0, M — 1].and y, and

vin the range [0, N — 1]. To say that a complex function is even means that its real and imaginary parts

arc even. and similarly for an odd complex function.

Figura 1: Table of the properties of the 2D DFT.




