June 13th, 2019 SWMS-2018-Follow up
Worksheet 2 Orthonormal Discrete Fourier Transform

Let {X;:t=0,1,2,...,N — 1} be a set of real(or complex) numbers ( sometimes called finite sequence).
Define its orthonormal discrete Fourier transform (ODFT) to be the sequence
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1. Suppose X; e R for allt =0,1,2,...,N — 1.

(a) Show that Fj is real-valued.
(b) Show that Fn_ = Fj for 1 <k < %

(¢c) If N is even then Fy is real-valued when N is even.

2. Let F be the N x N martix whose (k, t)th element be given by
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where 0 < k,t < N — 1. Let X be the column vector formed with entries of X and F be the the
column vector formed with the entries of F'.

(a) Verify that F = FX.
(b) Verify that F is a unitary matrix. That is

FHF =1y.

(c) Conclude that X = FHF

3. Let N =16. Can you plot the real part of }'Ii as a function of * ?



