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L-point, 5.7

Lth-order repeated pole, 3.21

M -dimensional, 1.4

N-point circular extension, 5.8
N-point periodic superposition, 5.8
N-point DFT, 5.4

N-point circular convolution, 5.19
N-point circular time-shift, 5.18
N-point circularly even, 5.16, 5.17
N-point circularly odd, 5.17
N-point inverse DFT, 5.4

n = 0 value, 4.20

z-transform, 3.3

(DFT), 4.9

x nth sample, 2.2

1D, 1.4

2D Kronecker impulse, 2.2

A/D converters, 1.11

absolutely summable, 2.16, 3.3
accumulator, 2.7

accuracy, 1.3

ADC, 1.11

additivity property, 2.10
adequate frequency sampling, 5.12
aliases, 1.9

all-pass, 4.37

all-pole system, 3.15

all-zero system, 3.15
alternation theorem, 8.15
amplified, 4.36

amplitude, 1.7, 1.8

analog signals, 1.5
analog-to-digital (A/D) conversion, 1.11
analysis, 8.2

analysis equation, 4.4, 4.9, 4.12
anti-aliasing filter, 1.11
anti-causal, 3.4

antisymmetric, 2.4

aperiodic, 1.6, 1.9,2.4
Associative law, 2.13
attenuated, 4.36
Autocorrelation, 4.19

average power, 2.4

average signal power, 4.10

band-limited, 1.11
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bandlimited, 4.27

bilateral z-transform, 3.3
bilinear transformation, 8.19
binary signal, 1.6

bounded-input bounded-output (BIBO) stable, 2.9

cascade, 2.14

Cauchy integral theorem, 3.6
Cauchy residue theorem, 3.16
Cauchy-Schwarz inequality, 2.5
causal, 2.8, 2.15, 2.18, 3.9, 3.15, 3.32, 8.2
causal sequence, 2.15

causal sinusoid, 3.30

causality, 2.15, 3.31
characteristic polynomial, 2.18
Chebyshev polynomial, 8.20
checking account, 2.7

chirp, 1.9

Circular autocorrelation, 5.23
Circular correlation, 5.23
Circular frequency-shift, 5.18
circular Hermitian symmetry, 5.17
Circular time-reversal, 5.18
circular time-reversal, 5.18
Circular time-shift, 5.18
closed, 2.3

closed path, 3.16

Coding, 1.11

coefficient matching, 3.17, 5.6
comb function, 4.23
commutative, 2.12
Commutative law, 2.13
Complex conjugate, 5.18
complex exponential, 1.7, 1.9
conjugate symmetry, 2.5
Conjugation, 4.18, 4.19
continuous-space, 1.5
Continuous-time signals, 1.5
continuous-valued, 1.12
continuous-valued signal, 1.6
contour integral, 3.16
convergence, 3.3

converges, 3.3

Convolution, 4.19

convolution sum, 2.12

Cross Correlation, 4.19
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cross correlation, 2.5

DC value, 4.20

DCT, 6.7

deconvolution, 4.44

degrees of freedom, 4.8

delay, 2.12

design, 8.2

Deterministic signals, 1.6
DFT, 5.3,5.12

diffeq, 3.14

difference equations, 2.17, 3.2
digital signal, 1.6

digital signals, 1.2

dimension of the domain, 1.4
dimension of the range, 1.4
Dirac delta function, 2.2
direct z-transform, 3.3
Dirichlet, 8.8

Dirichlet conditions, 4.4
Dirichlet interpolation, 5.12
discrete cosine transform, 6.7
discrete Fourier transform, 4.9, 5.3, 5.12
discrete-space, 1.5
discrete-time, 1.6, 1.12
discrete-time Fourier series, 4.9
discrete-time Fourier transform, 4.12
Discrete-time signals, 1.5
discrete-time system, 2.7
discrete-valued, 1.6
discrete-valued signal, 1.6
Distributive law, 2.13

Double real pole, 3.13
down-sampling, 2.4, 3.10
Downsampling, 4.20

DTFS, 4.9

DTFT, 4.12

DTFT synthesis formula, 5.7
Duality, 5.18

Duration, 2.3

duration, 2.3

dynamic system, 2.8

eigenfunctions, 4.2

eigensignals, 4.2

energy, 2.4

energy compaction, 6.7

energy density spectrum, 4.5, 4.16
energy signal, 1.6, 2.4

equiripple, 8.15

eternal, 4.3

eternal complex exponential, 4.35
Euler identity, 1.7

even, 2.4, 4.18

excitation, 2.7

exponential signal, 2.2
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fast-Fourier transform, 5.12
FFT, 5.12

Filter design, 4.37

filter design, 4.14, 8.2

finite impulse response, 2.16
finite length, 5.4

finite length sequence, 5.3
finite-duration signal, 3.4
finite-length sequence, 5.8
FIR, 2.16

flange, 8.12

folding frequency, 1.11

forced response, 3.27

Fourier series coefficients, 4.4
Fourier transform, 4.2, 4.12
frequency, 1.7, 1.8, 4.2
Frequency differentiation, 4.19
frequency response, 3.30, 4.2, 4.7, 4.30
frequency sampling, 8.12
frequency warping, 8.20
frequency-shift property, 4.39
function, 2.7

fundamental frequency, 4.4
fundamental period, 1.6, 1.7, 1.9, 4.4

gain, 4.37

geometric progression, 2.2
Gibbs phenomena, 8.10
Gibbs phenomenon, 4.15
group delay, 4.37

Hanning window, 8.10

harmonic series, 3.3, 3.6
Hermitian symmetric, 4.4, 4.18
Hermitian symmetry, 2.5, 4.6, 5.17
Hilbert transform pairs, 8.2
homogeneous solution, 2.18

ideal, 8.2

ideal filter, 4.37

IDFT, 5.12

IIR, 2.16

image, 1.4

image processing, 1.2
impulse response, 2.12, 3.2
infinite impulse response, 2.16
infinite sums, 2.10

initial condition, 2.7

initially relaxed, 2.7

input signal, 2.7
input-output relationship, 2.7
instantaneous frequency, 1.9
interface, 1.3

interval, 2.3

inverse z-transform, 3.3
inverse DFT, 5.12, 8.12
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inverse DTFT, 4.12
inverse filter, 4.44
inverse system, 2.9
invertibility, 2.15, 3.31
invertible, 2.9, 4.44

Kronecker delta function, 2.2

lag, 2.5

length, 2.3

linear, 2.9, 2.11, 2.18

linear constant coefficient difference equation, 8.18
linear constant coefficient differential equation, 8.18
linear constant-coefficient difference equations, 2.18
linear constant-coefficient differential equations, 2.18
linear phase, 4.31, 4.37,4.47, 8.4, 8.12

linear systems, 2.9

Linearity, 4.19, 5.15

linearity, 3.31

long division, 3.17

low-pass, 4.14

magnitude response, 4.30, 4.33
marginally unstable, 4.42
maximum phase, 4.47
mean-square, 4.13
memory, 2.15, 3.31
memoryless, 2.8, 2.16
minimum phase, 4.47
mixed phase, 4.47

mode, 3.27

moving average, 2.8
multichannel, 1.4

natural response, 3.27
noncausal, 2.8

nonlinear, 2.9

nonrecursive, 2.18

notch filter, 4.32

Nyquist rate, 1.11

Nyquist sampling rate, 4.27
Nyquist sampling theorem, 1.11

odd, 2.4
one-dimensional, 1.4
open, 2.3
orthonormal, 4.8, 6.8
output signal, 2.7
overlap, 5.11

Paley-Wiener Theorem, 8.2
Parallel connection:, 2.14
Parseval generalized, 4.20
Parseval’s relation, 4.10, 4.16
Parseval’s Theorem, 4.19
Parseval’s theorem, 5.18

partial fraction expansion, 3.2
partial-fraction expansion, 3.18
passband, 4.37

period, 2.4

periodic, 1.6-1.8,2.4,4.8,5.14
periodic convolution, 4.20, 8.7
periodic extension, 4.12, 5.8
periodic repetition, 5.8
periodic sampling, 1.11
periodic sinc, 8.8

Periodicity, 5.15

PFE, 3.18

phase, 1.7, 1.8

phase equalizers, 4.41

phase response, 4.30

phase shift, 4.38

phaser, 8.12

pointwise, 4.13

pole-zero plot, 3.12

pole-zero system, 3.15

poles, 3.12, 3.19

power density spectrum, 4.10
power series, 3.3

power signal, 1.6, 2.4

proper, 3.18

quantization error, 1.11
Quantizing, 1.11
quantizing, 1.6

radix, 6.3

radix-2, 6.3

Random signals, 1.6

rate of oscillation, 1.7, 1.9
rational, 3.12, 3.14, 3.18
rational number, 1.8

rational system function, 8.19
real, 4.18

rectangular window, 5.6, 8.7, 8.8

recursive, 2.17, 2.18
region of convergence, 3.3
remainder, 5.8

Remez exchange algorithm, 8.15

repeated (2nd-order) pole, 3.21
residue, 3.21

residues, 3.19

resonant frequency, 4.40
response, 2.7

reverse polynomial, 3.35
ripple, 8.20

ROC, 3.3

Routh-Hurwitz criterion, 3.34

sample number, 1.8
sample the DTFT, 5.9
Sampling, 1.11
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sampling frequency, 1.11
sampling interval, 1.11
sampling period, 1.11
sampling rate, 1.11

scalar, 1.4

scaling property, 2.10
scanned, 1.5

series, 2.13, 2.14

shift invariant, 2.8

shift variant, 2.8

shifter, 2.12

sifting property, 2.11
signal, 1.2

signal analysis, 1.2

signal classification, 1.2
signal processing, 1.2

sinc interpolation, 4.28
Single real pole, 3.13
single-channel, 1.4
spectral leakage, 5.28
speed, 1.3

square wave, 4.9

stability, 2.15, 3.31

static, 2.16

static system, 2.8
steady-state, 3.29, 4.35
stopband, 4.37

sum of shifted replicates, 5.10
superposition property, 2.10
superposition summation, 2.11
Support, 2.13

support, 2.3

Support Interval, 2.3
support interval, 2.3
symmetric, 2.4, 8.4
synthesis, 5.10

synthesis equation, 4.4
synthesize, 4.43

system, 1.2

system function, 3.14, 8.18

tap, 8.6

time invariant, 2.8

Time reversal, 4.18

time scaling, 3.10

time shift, 4.38

time variant, 2.8
time-domain aliasing, 5.11

Time-domain multiplication, 5.23
time-domain multiplication property, 8.7

time-invariance, 3.31
time-invariant, 2.8, 2.12, 2.18
time-limited, 5.12, 5.14
time-limited signal, 5.8
Time-reversal, 4.19
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time-reversal, 5.15
Time-shift, 2.13, 4.19
time-shift, 5.15

transfer function, 3.14
transformed, 2.7

transient, 4.35

transient response, 3.29
triangle inequality, 2.16
triangle wave, 4.4

trivial poles, 3.15

trivial zeros, 3.15
truncate, 8.7

truncated series expansion, 4.5
two-sided z-transform, 3.3

uniform sampling, 1.11
unit delay, 2.7

unit impulse, 2.2

unit sample sequence, 2.2
unit step signal, 2.2
unit-step response, 2.12
unstable, 2.9
up-sampling, 3.10
upsampled, 3.10
Upsampling, 4.20

Wiener-Khintchine, 4.19
window function, 8.7
windowing, 8.7
windowing theorem, 8.7

zero-input solution, 2.18
zero-padding, 5.22
zeros, 3.12



