Introduction to Signal Processing Summer semester 2003/4

Transform tables

Fourier series (FS)
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Fourier transform (FT)
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Time domain
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Linearity

Time shifting
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Transform tables

Discrete-time Fourier transform (DTFT)
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Property/signal Time domain Transform domain

Linearity

Time shifting
Time reversal
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Symmetry
Convolution
Multiplication
Delta

One

Exponent

Cosine

Sine

Decaying step
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Sinc (normalized)

Parseval
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Discrete Fourier transform (DFT)
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Transform tables

Laplace transform

x(t)

1 o+joo

B 27T‘7 o—j00

X(s)etds

X(s) = /Z x(t)e *tdt

Property/signal Time domain Transform domain
Linearity az(t) + by(t) aX(s)+bY (s)
Time shifting x(t—7) e X(s)

time scaling x(at) ﬁX(s/a)
Conjugation x*(t) X*(s*)
Differentiation 42(t) sX(s)

Integration foo x(7)dr 1X(s)
Convolution > ox(r)y(t—T1)dr  X(s)Y(s)

Delta 3(t) 1

Unit step u(t) L (Re{s} > 0)
Decaying step e~ u(t) lera (Re{s} > —a)
Decaying step —e %y (—t) lera (Re{s} < —a)
Causal Cosine cos(wot)u(t) ﬁ (Re{s} > 0)
Causal Sine sin(wot)u(t) sgﬁ_“wg (Re{s} > 0)

Z transform

z[n] = % fX(z)z"_ldz X(z) =

Z x[n]z™"
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Property/signal Time domain Transform domain
Linearity az[n] + by[n] aX(z)+bY (2)

Time shifting x[n — ng) 27" X (z)

time reversal x[—n) X(z7h)

Conjugation x*[n) X*(z%)

Convolution S oxlmlyln—m] X(2)Y(z)

Delta d[n] 1

Unit step u[n] — (2| > 1)
Decaying step a™u[n] —— (|| > a)
Decaying step —a"u[—n — 1] =t (2] <a)
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General
Description Equation
1 o[ <3
Rectangular pulse in continuous-time ~ Il(z) = ¢ 1 |z[=1
0 elsewhere
. . L |nf<N
Rectangular pulse in discrete-time Iiy[n] =
0 elsewhere
1 x>0
Unit step in continuous-time u(r) =9 1 z=0
0 elsewhere
. o . I n=0
Unit step in discrete-time uln] =
0 elsewhere
Sinc in continuous-time sinc(x) = %
Cosine of sum of angles cos(a + b) = cos(a) cos(b) — sin(a) sin(b)
Sine of sum of angles sin(a 4 b) = sin(a) cos(b) + cos(a) sin(b)
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