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Section  Property Aperiodic Signal Fourier Transform
x[n] X(e™ )] periodic with
y[n] Y(e/”)) period 27
53.2 Linearity ax[n) + by[n] aX_{e’“’) + bY(e'®)
533 Time Shifting x[n = ny] e 1 X (e!)
53.3 Frequency Shifting e’ x[n) X(ef““_"“"’)
534 Conjugation x"[n] X'(e 1)
53.6 Time Reversal x[—n] X(e )
. ; x[n/k], if n = multiple of k .
53.7 Time Expans o[n] = X(eH
ime Expansion Falnl =1 if n # multiple of k (e_ ) |
54 Convolution x[n] * y(n] X(e)Y(e™)
5.5 Multiplication x[n]v[n] fl;r-J X(e'MY (e )dh
5.35 Differencing in Time x[n] — x[n — 1] (1 — e /)X (e')
5.3.5 Accumulation ‘2_’ x[k] p— X(e™)
+7X(e/) z 8w — 2mk)
k= —x
LS oy 49 389 oo 0195
. . dX(e/®)
538 Differentiation in Frequency  nx[n] P
X(e) = X (e )
Re{X(e/@)} = Re{X(e )
534 Conjugate Symmetry for x[n) real Im{X(e/)} = —Im{X(e /)
Real Signals X (/)| = |X(e ™)
IX(e/) = —4X(e ™)
534 Symmetry for Real, Even x[n] real an even X(e/*) real and even
Signals
534 Symmetry for Real, Odd x[n] real and odd X(e/) purely imaginary and
Signals odd
53.4 Even-odd Decomposition x.[n) = &4x[n]} [x[n] real} Re{X(e/)}
of Real Signals x,[n] = Od{x[nl} [x[n] real} JImi{X(e™)}
53.9 Parseval’s Relation for Aperiodic Signals

+
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> Ixinlf = EI'EL,, [X(e") de

1/6/2021

17



Signal Fourier Transform Fourier Series Coefficients (if periodic)
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fare 0, otherwise
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i 1 = +m+m=+N +m+
coswyn 17Z{S(m—wu—21rl)+6(w+wn—211'f)} a s ( 2 tm Em=EN, Em 2N, ...
f e 0, otherwise
(b) 5L irrational > The signal is aperiodic
(@ wy =
%. k=rrxNr=x2N,...
-, 3;
sinwgn ¥ Z{ﬁ(m—ﬂ-‘u—zﬂl—mm*wu—zﬂ)} a, = —%, k=—=r—=r+N —-r+2Nn .
=" 0, otherwise
(b) %’1 irrational 2> The signal is aperiodic
L I, k=0 =N22N, ..
xln] =1 2 &(w — 2wl) dy =
l ,;.,_ h 0, otherwise
Periodic square wave :
I, |n| =N sinf2mk/NYN, + 5)]
x[nl = . ay = —————————=—, k#0, N, 22N, ...
=10 m<m=rz | 20> as (w . ﬁ) k N Sin[2ki2N]
and e N N, + |
ay = ———, k=0 =N, 2N, ...
xln + N] = x[n] N
£ 27 27k 1
l;ﬂa[n- kN) = > B(r.u - T) ay = 4 forallk
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1 s
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