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Fourier Representation

] Fourier Transforms
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Summary of Fourier Transform
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Fourier Representation

O Orthogonality of Sinusoidal Signals : Discrete Time Case
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Fourier Representation

[ Orthogonality of Sinusoidal Signals : Continuous Time Case

* Sinuosoidal Function : ¢, (1) =/, 0, = 27”
 Inner Product: [, = jqﬁk (1)@ n(t)dt
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* Orthogonality :
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Fourier Representation : DTFS(1)

(] Discrete-Time Fourier Series : Discrete Time Periodic Signal

* Discrete Time Periodic Signal with Period N:  x[7]

* Discrete Time Fourier Series :  x[n]= Z X[k]e ™"

k=<N>
1 kg
* DTFS coefficient : Xlkl=—+ _Z]:vx[”]e "
DTFS; Q,
x[n] < > X[k]
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Fourier Representation : DTFS(2)

] Idea of Discrete-Time Fourier Series

A periodic signal can be characterized by one period of that
signal. If we consider one period of a signal as a vector,
then vector space theory can be applied to describe a
periodic signal.

* N-Periodic Signal : x[n],n=0,1,--,00

* N-Dimensional Vector : X = [X[O] x1] - x[N —1]]T

N-Dimensional Vector, X, characterized fully the
N-periodic signal x.
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Fourier Representation : DTFS(3)

 N-Dimensional Basis Vector :
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=

* Orthonormality :
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Since orthonormal N-dimensional vectors are
independent, y ;=01 N-1 canbe a basis for
N-dimensional vector space.
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Fourier Representation : DTFS(4)

* Vector representation via linear combination of basis vectors:

e Component value a, of a vector X along a basis vector V

a, =XV,

N-1

a, = L x[nle
'\/ﬁ n=0
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Fourier Representation : DTFS(5)

* Vector Representation via Linear Combination :

aV, = Z( akfoj

(X[k]ef"ﬂon) with X[k]=ﬁak
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* Fourier Coefficient X[k]
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Fourier Representation : DTFS(6)

* Discrete Time Fourier Series of N-Periodic Signal

nl= Y X[kl 0, = 2%
n=<N> N
X[k]= L Zx[n]e_jkgon
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* Fourier Coefficient X[k]
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