DFT Matrix Properties (3A)



Copyright (c) 2009, 2010, 2011 Young W. Lim.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no
Back-Cover Texts. A copy of the license is included in the section entitled "GNU Free Documentation License".

Please send corrections (or suggestions) to youngwlim@hotmail.com.

This document was produced by using OpenOffice and Octave.

Young Won Lim
5/14/11


mailto:youngwlim@hotmail.com

N=8 DFT Matrix

X[k = 2wy
n=20

X[0] N e—j-%-o e_j.%.o
X[1] e—j-%-o e_j.%.l
X|[2] e—j-%-o e_j.%.z
X[3] e i e—j-%-s
X[4] N ! 70 . L
X[5] JIEY
x16] P L
X|[7] e—j-%-o e—j'%ﬁ

3A DFT Matrix Properties

~j(E)kn

e

_j‘%-O —j'%-O
_J"%-S —j'%-6
_J"%Q —j-%-4
_j‘%'7 _j.%.z
—j'%'4 e_j'%'o
_J"%-l e_j.%.6
_j‘%-6 e—j.%.4
_J"%B —j-%~2

Young Won Lim

5/14/11




N=8 [DrT Matrix

1 —kn k AL
— 8
x[n] — N Z WS X[k] WS "= e
k=0
X[O] - +7 .0 +7Z.0 +j-%-0 +j-%-0 +j-%-0 +j-%-0 +;j- .0 +72.0 7X[OT
e e e e e e e e N
x[l] +j-%-0 +7 .1 +7Z.2 +7.3 +j-Z.4 +jZ.5 +;i .6 +7.2.7 X[l]
e e e e e e e e N
x[2] +7-T.0 +; %0 +7 4 +;-T.6 +7-.0 +;%0 +7 g +;- %6 X|[2]
e e e e e e e e N
+j-Z.0 +j3 +j2.6 +j- 4 +7 .4 +j.7 +j 5.2 +j .5 X[3]
x[3] e * e * e ' e e e e e N
o +j=—0 +j—4 +j—0 + )4 +j—0 +j—4 +j—0 +j—4 X4
x[4] e e e * e * e e * e e %
+j-—0 +j—5 +j—2 +j—7 +j—4 +j—1 +j—6 +j—3 XI5
x|5] e e e e ' et et e e %
+;-Z.0 +;i- .6 +j-.4 +7 .2 +7Z.0 +j- .6 +j-2.4 +75.2 X6
+j-—-0 +j—7 +j—:6 +j—5 +j—4 +j—3 +j—2 +j—:1 X[7]
x|7] e e e e e e e e 5

3A DFT Matrix Properties 4 Young Won Lim

5/14/11



Symmetric Matrices
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Conjugate Transpose Matrices
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Product AB

A- B = A -
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Unitary Matrix
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Symmetric Matrices

DFT Matrix in the row-wise view DFT Matrix in the column-wise view
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= = Imaginary

Real

Conjugate Transpose Matrices
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Product AB
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X[k] measures frequency
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