TABLE 3.1 Properties of the Fourier Transform

Property

Transform Pair/Property

Linearity

Right or left shift in time

Time scaling

Time reversal

Multiplication by a power of ¢
Multiplication by a complex exponential
Multiplication by sin(wgt)

Multiplicati(m by cos(wqt)

Differentiation in the time domain

[ntegration in the time domain

C'onvolution in the time domain

Multiplication in the time domain
Parseval’s theorem

Special case of Parseval’s theorem

Duality
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TABLE 3.2 Common Fourier Transform Pairs
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TABLE 4.2 Properties of the DTFT

Property

"Transform Pair/Property

Linearity
Right or left shift in time

Time reversal

Multiplication by n

Multiplication by a complex exponential
Multiplication by sin (2yn

Multiplication by cos 2n

Convolution in the time domain

Summation

Multiplication in the time domain

Parseval’s theorem

Special case of Parseval’s theorem
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TABLE 4.1 Common DTFT Pairs
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IAMLE 6.1 Properties of the Laplace Transform
aperty Transform Pair/Property
L incarity ax(t) + bv(t) <> aX(s) + bV (s)

Hicht shift in time
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TABLE 6.2 Common Laplace Transform Pairs
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TABLE 7.2 Properties of the z-Transform

Property Transform Pair/Property
Linearity ax[n] + bv[n] < aX(z) + bV(z)

Right shift of x[#]u[n] x[n — qluln — gl <> 279X (2)

Right shift of x[x] x[n — 1] 771X (z) + x[—1]

x[n — 2] < 772X (2) + x[-2] + z7'x[-1]

I[H " Q]HE_{TX(E) s X[—Q] ~+ z_lx[—q + 1] u I, & = :—;-“'_
Left shift in time x[n + 1] < zX(z) — x[0]z

x[n + 2] 2 X(z) - x[0]z2 — x[1]z

x[n + gl 29X (2) — x[0]z7 — x[1]% " = -+ — x[qg — 1]z
Al 1%L d
Multiplication by n nx[n] < —zd—z}f (z)
i n 3 2] 2 d 2 dz
Multiplication by n n°x[n] < e Xz} +z d_z'X(Z)
Z
Multiplication by a" a"x[n] <= X (g)

1 ; -
Multiplication by cos {2n (cos n)x[n] <> 5 [X (/%) + X(e72)]

Multiplication by sin £n (sin 2n)x[n] < %[X (eMz) — X(e7%)]

Summation S>xli] < = < 1 X(z)
— =
Convolution x[n]*v[n] < X (z2)V(z)
Initial-value theorem x[0] = lim X (z)
Vg ™%
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Final-value theorem If X(z) is rational and the poles of (z — 1)X(z) have magnitudes < s
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TABLE 7.3 Common z-Transform Pairs
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