What does the DFT tell us?

Properties and examples

Herman Kamper






Properties of the DF

e Linearity:

DFT {az[n] + By[n]} = aDFT{z[n]} + BDFT{y[n]}

e Symmetry:

if DET{h[n]} = H[k] then DET{H][n]} = N - h[—k] = N - B[N — ]

e Even and odd time sequences:

o If h|n| is even, then h|n] = h|—n| = h|N — n|
o If h[n] is odd, then hln| = —h[—n] = —h[N — n]
o If h|n| is real, H[k] has an even real and an odd imaginary part

e [ime reversal:

DFT{x[—n|} = DFT{z[N — n]} = X|N — k] = X|—k]



Discrete-time domain

Frequency domain
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DF

x[n| = sin(27 f,,n) = sin(?w%n)

Draw x[n| and its eight-point DFT X[k]:
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Draw eight samples of z[n]:
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Where did the side lobes go?
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