TABLE 3.1 PROPERTIES OF CONTINUOUS-TIME

FOURIER SERIES
PROPERTY SIGNAL FOURIER SERIES
COEFFICIENTS
x(t)y(t): T-periodic, @=2x/T | a b
Linearity Ax(t)+By(1) Aay+Bby
Time-Shiftin x(t—t — Jkanty
g Xt v a.e
Fre_qqenc V- e_-"-"«f @t (1) Ay s
Shifting
Conjugation x*(1) a*y
Time-Reversal x(—t) i
Time-Scaling x(at), a=0 (T/a-periodic) Iy
Convolution hit)*x(t) Hijkag)a;
F{h}=H{jo)
Periodic ¥ _ Tah:
convolution _'j. x(D)y(t—r1)dr
Multiphication x(ty(t) =
21 @bi
Differentiation dx(1) / Jhwgag
dt
Integration t i
- j x(7)d 1 (finite valued and | % /
- / Jka
periodic only if ag= 0)
Conjugate x(t) real ap=a*y
Symmetry Re{ai} even; Im{a;} odd
la;| even: arg(a;) odd
x(t) real and even a, real and even
x(t) real and odd a; pure-mmag. and odd
Even{x(t)} (x(1) real) Refa;)}
Odd{x(t)} (x(t) real) jIm{a}
1
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TABLE 3.2 PROPERTIES OF DISCRETE-TIME FOURIER SERIES

Property Periodic Signal Fourier Series Coefficients
x[n] | Periodic with period N and a } Periodic with.
[n] | fundamental frequency wy = 2m/N by | period N
Linearity Ax[n] + By[n] Aay + Bby
Time Shifting n = ny) aye” MRy
Frequency Shifting g/Mwiin o] g4
Conjugation x'[n] 0
Time Reversal x-nl d-i
: x[n/m]. if nis a multiple of m | fviewed as periodic
Time Scaling %l =10 inismtanighofn " \with pecod mi )
(periodic with period mN)
Periodic Convolution > Alrlyln -1l Nagh,
ra ]
Multiplication xnlyln] > abi
=N}
First Difference in] = xn=1] (1 = ¢ /T g,
, 2 nite valued and perindic only |
iy B )
rﬂl- E= 1'.1"_1:
Refas} = Mo}
Conjugate Symmetry for x[n] real +Omia,} = ~nela_,}
Real Signals lag) = Ja-i|
Lo = ~ L.,
Real and Even Signals «{n] real and even a, real and even
Real and 0dd Signals x{n] real and odd a; purely imaginary and odd
Even-0dd Decomposition z[n) = Belxln]}  [x[n] real] (Refa;}
R x[n] = Od{x{n]} [x(n] real] jomla)

.................................................................

Parseval's Relation for Periodic Signals
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TABLE 4.1 PROPERTIES OF THE FOURIER TRANSFORM

x(t) = %LXU@}EJ“(IQ

X(jo) =[x’ “dr

PROPERTY APERIODIC SIGNAL | FOURIER TRANSFORM
x(t), y(1) Xjo), Yo
Linearity ax(t)+by(t) aX(jo)+b¥ije)
Time-Shifting x(t—tg) X(jw)e ™
Frequency- ejm:"‘x(r) X{j(o—an))
Shifting
Conjugation x*(1) X 5w
Time-Scaling x(at) 1 X{jrﬂ"]
la| \ a )
Convolution x(1)* y(1) XjoY(jo)
Multiplication x(t)y(t) ,,1 X(jo)*7(jo)
2T
Differentiation (h-(gy jaX(ie)
dt
Integration t 1 .. . .
- J x(r)dr —X(jo)+ zX(0)5(w)
-® jo
Differentiation it dX(je)
n frequency J do
Conjugate x(1) real Xjo) = Xt o),
Symmetry Re{X(jo)} even; Im{X(jo)} odd
\X{j@)| even: arg(X{jm)) odd
xft) real and even X{jw real and even
x(t) real and odd X{jw) pure-imag. and odd
Even{x(t)} (x(1) real) | Re{X(jw))
Oddix(t)} (x(t) real) JIm{X(je)}
[ 3 - ) 1 f ] i 2
Parseval | x(6) [ di =—| | X(jo)| do
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TABLE 4.2 BASIC FOURIER TRANSFORM PAIRS

SIGNAL FOURIER TRANSFORM FOURIER SERIES
COEFF.
(1f perodic)
= Jheant - - S . dg
D0 27 aS(o—kay)
Jangt 2 adfo—aay) ar=1.a=0
e .
otherwise
cos @yt Tf S r—eph+ S e+ap)] a;,=a_="%
az = 0 otherwise
s @yt (/] ) =) =G r+ay)] a;=-a4=1/(2)
az = 0 otherwise
xth=1 2af @) a,=1a,=0
otherwise
Peno{hc. square wave | in J'i:.r(-t}: Tl
| 1, tl<T) ,ﬁ—
x(t) =1 wis
=10, T/ >t T,
L 2 © A i
: _ 2sin ko, T,
x(t+T) =x(t) D% ef o T
> B S(o—kay,)
k=—xo .
- o T L g— \ i
— i / = )
ZHHE (t—nT) Z Sl o— | v Aﬁ forall &
T k=—x |
[1 [T 2sin @7,
x(f) =4
|__Ill t|> T 0
sin Vi 1L o<W
sin W't X(o)=1 | ;
Jors 0. |e=W
il 1
Ut 1/ (ja)+ md(e)
di—tg) : - ety
e "Uft), Refa}=0 1/{atjw)
te™Ut), Refa}=0 1/ (a+je)
gl 1/ fatje)"

e U (r) Refa}=0

(n=11




