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Discrete Fourier transforms (DFT) Pairs and Properties

click here for more formulas

Discrete Fourier Transform Pairs and Properties (info)
Definition Discrete Fourier Transform and its Inverse
Let x[n] be a periodic DT signal, with period N.

N-point Discrete Fourier Transform Xk =3 ZV;OI x[n]gff 2 kT”
Inverse Discrete Fourier Transform x[n] = (1/N) > g;ol X[k]e’ 2 km_”

Discrete Fourier Transform Pairs (info)

x[n] (period N) — X n[k] (N point DFT)
S olnt Nk = { (1)’ ZS’Z - 04N AN I (period )
1 (period N) NS Sk Nm]= ifI” - 0NN
e/mkon NO[((k— ko)) y]
cos(3Z kon) 2 OL((k— ko)) 1+ Sk + ko)) y 1)
Discrete Fourier Transform Properties
x[n] — X[4]
Linearity —ax[n]+ by[n] aX[k] + bY[k]
Circular Shift  x[((n — m)) ] X[k]e T 7 Fm
Duality X[n] NX[((h)y]
Multiplication  x[n]y[n] Nl X[k] ® Y[k], ® denotes the circular convolution
Convolution  x(#) ® y(t) XK1Y k]
x*[n] X (Rl
x () y] X[
R{x[n]} X olk] = 5 (XU 1+ X LRy ]
JUx[n]} X oplk] = 5 XUR) ] = X (RN}

xegpln] = 1 afn] +x T(m)y 1) R {XTAT}
Xopln] = 1 aln] = X [(Cm)y 1} JUXTHT

Other Discrete Fourier Transform Properties
Parseval's Theorem {1\:01 |x[n]\2 = Nl > ],Lz)l LX[k]|2
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