5.1 PROPERTIES OF THE DISCRETE-TIME FOURIER TRANSFORM

Property Aperiodic Signal Fourier Transform

x[n] X(w )} periodic with
y[n] Y(w 1| period 27

Linearity , ax[n] + by[n] - aX(w)+bY(w)
Time Shifting x[n—ng] L eremX(w)
Frequency Shifting /0" x[n] . X (w-w,)
Conjugation x*[n] CX(-W)
Time Reversal - xf-n] . X(-w)

: L x[nik], if n = multiple of £
T = '

tme Expansion *oln] { 0, if n 7 multiple of k- X(£w)
Convolution x{n] * y[n] X(w )Y (w
Multiplication x{nlyln] ,_2'1-7; X(O )Y (w-9)d

3 27
Differencing in Time x[n] — x[n — 1] (1 — e )X(w)
R
. h 1 9
Accumulation ka x[k] g X(w)
o .
+awX(0) > 8w — 27k
k=~

Differentiation in Frequency  nx{n] j d};(:”

RefX ()} = RefX(- )}

Im{X (W)} = —Im{X(- W)

X{w) = X*(= W)
Conjugate Symmetry for x{n] real
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