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PROPERTIES OF DISCRETE-TIME FOURIER SERIES

Property Periodic Signal Fourier Series Coefficients
x[n] ] Periodic with period N and ay | Periodic with
y[n] ] fundamental frequency w, = 27/N by | period N
Linearity Ax[n] + By|[n] Aa, + Bb,
Time Shifting x[n — nol age IHFTNIMG
Frequency Shifting e!MCETNI (1] Ay
Conjugation X'[n] ay
Time Reversal x[—n] a
i _ x[n/m], if nis a multiple of m 1 viewed as periodic
Time Scaling xomln] = o . —ai | . )
0, if n is not a multiple of m m ~ \with period mN

Periodic Convolution
Multiplication
First Difference

Running Sum

Conjugate Symmetry for
Real Signals

Real and Even Signals
Real and Odd Signals

Even-Odd Decomposition
of Real Signals

(periodic with period mN)
> «lrlyln =]

r={(N)
x[n]y[n]
x[n] — x[n — 1]

& finite valued and periodic only
> alklf,
if apg = 0

x[n] real

x[n] real and even
x[n] real and odd

[xt}[n] = &v{x[n]} [x[n]real]
x.[n] = Od{x[n]} [x[n]real]

Nakbk

Z aiby—,

[=(N)
(] o e*,/’/s(Z‘n/N))ak

|
((1 _ e,/k(zﬂ//vﬁ>ak

a, =a.,

Rela} = Rela )
Indlat = —Imia_,}
la| = la-4|

Yay = —Xa_y

a,; real and even
a; purely imaginary and odd

Refar}
Jj9mia,}

Parseval’s Relation for Periodic Signals

% > il = > la
)

n=(N) k=(N

2
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BASIC DISCRETE-TIME FOURIER TRANSFORM PAIRS

Signal Fourier Transform Fourier Series Coefficients (if periodic)
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[=—= 0, otherwise
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