PROPERTIES of the DFT
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The following properties apply when x[n] is purely real:

Conjugate Symmetry

Real part of X[k] is even
Imaginary part of X[k] is odd
| X[k]| (Magnitude) is even

arg { X[k]} (Phase) is odd

X[k] = X*[(—k) mod N]
NRe{X[k]} = Re{X[(—k) mod N]}

Sm{X[k]} = —Sm{X[(—k) mod N]}

The index-domain signal is x[n] forn =0, 1,2, ..., N—1; and the frequency domain values are X[k] for
k=0,1,2,..., N—1. Outside the range [0, N —1], the values of x[n] and X[k] are periodic.
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N-point signal: x[n],n=0,1,..., N—1 N-point DFT: X[k],k=0,1,...,N—1
axy[n] + bxy[n] aX k] + bX;[k] (Linearity)
x[n] = Wyt = eti2mten/N X[k] = N 8[(k — ¢£,) mod N]
ylnl = XI[k] |k n Y[k] = N - x[(—k) mod N] (Duality)
ylnl = 5 - X[(=n) mod N] Y[kl = x{n] |, (Duality)



