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1. We shall define the discrete Fourier transform for bi-infinite sequences in the following manner.

{ a : t=...,-1,0,1,..}+—{ A(f) : —%<f<%},

The discrete Fourier transform for {a, : t € Z} is given by!

A(f) = Z ae” 2T It —00 < f < oo

t=—0o0
1. Show that:

(a) A(-) is periodic with unit period. I.e. Show that
A(f +j) = A(f), for all j.
(b) if a; is real-valued, then A(—f) = A*(f)
(c) if a; is periodic with period N then observe that
A(f) = A(f +2nN).

Conclude that it is enough to sum over one period of a to work with the Discrete Fourier transform
(as for finite sequences) with
N-1
A, = Z ateik%ﬂt.
t=0

LCan you come up with a precise definition for the convergence of series in the definition of discrete Fourier transform ?
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Homework Probability

2.Compute the discrete-time Fourier transform of the following sequence:

(a) ar = + t>0tel
71 0 otherwise

(1 te{0,1,2,3,4}
(b) ar { 0 otherwise
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3. Let m, N € N. Consider the periodic discrete-time exponential sequence given by

ar = exp(i¥5M)  fort € Z.

Find the period of a.
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4. Let {a; : t € Z be such that a; = 0 for ¢ ¢ {0,1,2,... N — 1}. Let {A(f) : —1 < f < 3} be its discrete
Fourier transform. We generate the periodic sequence

Yt = Z QAt4+rN-
(a) Find the period of y.
(b) Write an expression for the discrete Fourier transform {By : K =0,1,... N — 1} in terms of a.

(c) Write an expression relating B to A.
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