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x(t) = x(t +T) forallz, wy = 27/T
two basic periodic signals,
x(t) = coswyt x(1) = el
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Property Section Periodic Signal Fourier Series Coefficients
x(1)] Periodic with period T and ay
w(1) | fundamental frequency wy = 2m/T by
Linearity 3.5.1 Ax(r) + By(r) Aa; + Bby
Time Shifting 352 x(e = ty) aye Vot = g e /MW
Frequency Shifting Mt = MY () [
Conjugation 356 x(n a',
Time Reversal 353 x(—1) a.,
Time Scaling 354 xlat), @ = 0 (periodic with period T/a) a,
Periodic Convolution J )yt — dr Tab;
I
Multiplication 355 X0 S ab,

: 2 dx(t) . 2
Differentiation % Jkwoa; Jk-_;,'a.
——— Jﬂ r)dr(ﬁnilc valued and ( 1 ) _ ( 1 )
niegraii O e riodic only if gy = 0) Jhao |\ kG

a =a,
Refa:} = Rela_i}
Conjugate Symmetry for 356 x(r) real Imla,} = ~Imla_,)
Real Signals lal = la-s
4a = =4a_,
Real and Even Signals 356 x(r) real and even a, real and even
Real and Odd Signals 356 x(¢) real and odd a; purcly imaginary and odd
Even-Odd l._)c:ﬂmposiuon {x((.n = &{x(nN} [x(r)real) Rela,)
of Real Signals x,(0) = Od{x(n)} [x(r) real] jdmilag}

Parseval's Relation for Periodic Signals
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Suppose we are given the following facts about a signal x(r): =JI':'°
1. x(1) is a real signal.
2. x(1) is periodic with period T = 4, and it has Fourier series coefficients ay.
3. a; = Ofor|k| > 1.
4. The signal with Fourier coefficients b, = ¢ /™a_ is odd.
5. 11, lx(nPde = 172.

_ imi/2 Tee
wy = 2mw/4 = 7/2 X(t) = ay + alef’” +a e Jint
() = ap + a,e’™ + (a,e/™?) = ay + 2Refa e’™"}

%J |x(—t + D]*dt = 1/2. |b)[> + b = 112
4

o glho A’ ylo y Sl 4593 5 v o
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a discrete-time signal x[n] is periodic with period N if
x[n] = x[n + N]

the set of all discrete-time complex exponential
signals that are periodic with period N is given by

di[n] = ef*won = ik2mNm b — 0 +1 +2, ...
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N
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Property Periodic Signal Fourier Series Coefficients
x[n) ] Periodic with period N and N } Periodic with
yln] | fundamental frequency wy = 27/N by ) period N
Linearity Ax[n] + By[n] Aa; + Bby;
Time Shifting x[n = ng) age TN
Frequency Shifting /MmO ) ar-u
Conjugation x"[n] o
Time Reversal x[—n] a-g
Time Scaling S} = x[n/m), ‘!f.n |<. a muluple.nf m 1 - vi.ewcd zfs perindic)
0, if n is not a multiple of m m \with period mN
(periodic with period mN)
Periodic Convolution L x(rlyln=r] Naph,
)
Multiplication x[n]y[n] .\:, by
1={N)
First Difference x[n] = x[n - 1] (1 — e 12¥¥q,
. = finite valued and periodic only 1
Running Sum :?_', .\‘lkl(ifao -0 ) (mﬁ)m
ar=a’,
Refai) = Rela )
Conjugate Symmetry for x{n] real Ifay} = —9Imfa_ .}

Real Signals

Real and Even Signals

Real and Odd Signals

Even-Odd Decomposition
of Real Signals

x[n] real and even
x[n] real and odd
x[n] = Ev{x[n]} [x[n] real]

x,[n] = Od{x[n]} [x[n] real]

ag| = la-i|
day = —da-;
a; real and even
ay purely imaginary and odd
lﬂt’{ﬂl}
jImias}

Parseval’s Relation for Periodic Signals
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