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3 a4%1 Fourier Transform 289 x(f) (14 properties)
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5. NMUUA LA LTI system Feaunalng difference equation (10 AZLLUL)
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TABLE 3.1 PROPERTIES OF CONTINUOUS-TIME FOURIER SERIES
Property Section Periodic Signal Fourier Series Coefficients
()] Periodic with petiod T and a
y(#) | fundamental frequency wy = 27/7T by
Linearity 351 Ax(t) + By(D) Aa, + Bb,
Time Shifting 352 (e — to) aye i = g, g AT
Frequency Shifting oMt x(1) = eM2TIT Y x(1) Bi-u
Conjugation 356 x(n} &%y
Time Reversal 353 x{=r) a.y
Time Scaling 354 x{ar), @ > 0 (periodic with period 77/a) a;
Periodic Convolution f x(T)y(t — vdr Taib,
j i
Multiplication 355 X0y > aibsg
Imwm
. s ax(t) . L e
Differentiation = Jkwoay = jk T
. : {finite valued and 1 - 1 .
G I\. MOt iodic onty if g = 0) ( Thaoe )"‘ ( jk(zarm)“-*
ap = &,
Refai} = Refa,}
Conjugate Symmetry for 356 x{#) real drfa,} = —9Imia_;}
e lasl = la-al
ga, = ~da.;
Real and Even Signals 356 x(7) real and even ay real and even
Real and Odd Signals 356 x() real and odd a; purely imaginary and odd
Even-Odd Decomposition { X0 = Elx(n}  [x(r) real] Refay)
of Roul Signale 201) = Od{x(t)}  [x() real] mias)

Parseval’s Relation for Periodic Signals
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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 as } Periodic with
yln) | fundamental frequency wy = 27/N b, j period N
Linearity Ax{n] + Byln] Aay + Bby
Time Shifting x{n - ny) age HITNm
Frequency Shifting MmN i) o
Conjugation x"[n] a’y
Time Reversal x[~n] a;
) . x[n/m), if nis a multiple of m 1 (vicwcd as periodic
Thon Sealing Fmln) = 0, if n is not a multiple of m m ™ \with period mN
(periodic with period m¥)
Periodic Convolution > alrhyin-r Nab,
re (N}
Multiplication x[nly[n] Z @by
J=iN}
First Difference Aln}— aln—11 (1 — g 7t2=tNnyg,
; ite valued and periodic only’ 1
Running Sum E‘_ AR ) ((r:';:‘mm)—) )“*
ar = a._‘
Refa} = Rela.,)
Conjugan; Symmetry for x[n] real Imia,} = »gm{a-.}
Real Signals lag = layl
Lag = —Xa_
Real and Even Signals x{n] real and even a; real and even
Real and Odd Signals x[n] real and odd a; purely imaginary and odd
Even-Odd Decommsmon { x{n] = Ev{x[n]}  [x[n] real] Rela,}
of Real Signals x,In) = Od{x[n)} [x[n] real) jdrmia}

Parseval s Relation for Penodxc Signals
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TABLE 5.1 PROPERTIES OF THE DISCRETE-TIME FOURIER TRANSFORM
Section Property Aperiodic Signsl Fourier Transform
xn] X(el")} periodic with
¥in) Y(e)] period 27
532 Linearity axin] + by[n}] aX(e’) + bY(e™)
533 Time Shifting xfn — no) X (e)
533 Frequency Shifting ™" xn} X(elw vty
534 Conjugation x[n] X(e ™)
536 Time Reversal x{-n] X(e My
. _ [xInkl. if n = multiple of k -
53.7 Time Expansion xipin) = { 0. if n # multiple of & X(e{ )
54 Convolution x{n] = yln] X(e™)Y{e™)
55 Multiplication x{n]yln] —2—1— [ X(e?)Y(e!™~N\de
W J2m
535 Differencing in Time znl - x[n—1} {1 — e *)X(e')
535  Accumulation ,;?1, x{k) T Xl
-
+wX(e®) > 8w — 2mk)
ke
538  Differentiation in Frequency nx(n] j‘”;(::')
X(e™y = X'(e™ /%)
Re{X(e™)} = RefX(e ™)}
534 Conjugxtg Symmetry for x{n] real ImiX(e™)} = —Im{X(e ™)}
Real Signals 1X(e™) = [X(e" ™)}
LX(e™) = ~gX(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
534 Even-odd D_emeOﬂﬁﬂn xln] = &v{x[n]} (x[n] real] GefX(e/)}
of Real Signals x[n] = Od{x{n]} [x[n] real] JEmiX(e?)}
539 Parseval’s Relation for Aperiodic Signals

ﬁilxlnl? = f';jz X(e™ ) dw
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TABLE 4.1 PROPERTIES OF THE FOURIER TRANSFORM
Section Property Aperiodic signal Fourier transforin
x(1) X(jw)
¥ Y(jw)
43.1 Linearity ax(t) + by(s) aX(jw) + bY(jw)
432 Time Shifting x(¢ ~ fg) e 0 X(jw)
436 Frequency Shifting &/ x(t) X(j(@ — wy))
433 Conjugation X X(~ jw)
435 Time Reversal x(—1) X(-jo)
435  Timeand Frequency  x(al) Lx (-’—"—')
Scaling la| "\ a
44 Convolution x(1) * y(1) X(jo)(jw)
45 Multiplication x(y(0) %,I"xga;r(j(w—a»da
434 Differentiation in Time g; x(t) JoX(jw)
434 Integration I x(r)dr -J%’-X (jw) + nX(0)5(w)
436 Differentiation in tx(1) K —4— X(jw)
Frequency ad
X(jw) = X*(~ jw)
RelX(jw)} = Re(X(— jw)}
433 Conjugate S}(mrmtry x(1) real In{X(jw)} = —In{X(— jew)}
o Foal Spals X(jo)| = 1X(~ jeo)]
IX(jw) = —&X(— jw)
433 Symmetry for Real and  x{?) real and even X(jw) real and even
Even Signals
433 Symmetry for Realand  x(z) real and odd X(jw) purely imaginary and odd
Odd Signals
433 Even-Odd Decompo- Adl) = Eia} [x(:) tesl] (et (jud}
sition for Real Sig- %) = Od{x()} [x()real]l  jImi{X(jw)}
nals
4.3.7

Parseval’s Relation for Aperiodic Signals
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