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Table 5.1: Symmetry properties of the DFT of a complex sequence.

~

«

Length-N Sequence N-point DFT
x[n] = xe[n] + jxim(nl X[k] = Xrelk] + jXim[k]
x*[n] X*[(~k)N]
x*[(—n)N] X*[k]
Xre[n] Xes(k] = {X[k] + X*[(~k) N1}
J%im Xcalk] = ${X[k] — X*[{(—k)N ]}
xcs[n] Xrelk]

Xcaln] J Xim [£]

Note: xcs[nl-and xcafn] are the circular conjugate-symmetric and cir-
cular conjugate- anhsymmetnc parts of x[n], respectively. Likewise,
Xcs[k] and Xcalk] are the circular conjugate-symmetric and circular
conjugate-antisymmetric parts of X[k], respectively:-

| Table 5.2: Symmetry properties of the DFT of a length-N real sequence.

' Length-N Sequence ~ N-point DFT

AN

x[n] = xeyln] + xoaln]  XIK] = Xre[k] + j Xim[]

xevin] ‘ Xrelk]
xod[n] J Ximlk]

X[k] = X*[{—k}N]
 Xrelk] = Xrel(—k) N ]
Symmetry relations Ximlk] = —Xim[{—k)N]
IX[k)| = [X[{(=k)N])
arg X[k] = — arg X[{—k) y]

Note: xey[n] and xod[n] are the circular éven and cn'cular odd parts of
x[n], respectively.



Table 5.3: DFT Theorems.

. A5
"« Theorem Length-N Sequence N-point DFT
gln] Glk]
 h[n] HIk]
Linearity ag[n] + Bhln] aGlk] + BH[k]
Circular time-shifting glin —no)N] W;,kno'G[k']
Circular —ko -
frequency-shifting Wy “slnl Glk = kolw]
Duality Gln]l , Ngl{—-k)N]
N-point circular N=1 o
convolution mz=:0 glm]hl{n —m)N] Glk1H[k]
- L N-1 .
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