Index
z-transform pairs, 7.2

absolute value, 1.6
absolutely summable, 5.17
accumulator, 5.7

add, 2.12

additivity property, 5.6
aliasing, 1.25

all pass, 7.4

amplitude, 2.2, 2.12
Amplitude scaling, 1.27
analysis, 1.31

angle, 2.9

aperiodic, 1.19
Associative law, 5.13
average, 1.7

average power, 1.8

bandlimited, 4.7, 6.14

bandpass filter, 7.17

bins, 1.11

bounded, 1.6

bounded-input bounded-output (BIBO) stable, 5.7, 8.3

carrier frequency, 1.18

Cartesian form, 2.8

cascade, 5.14,6.10,7.14
causal, 5.4,5.8,5.16, 8.2

causal sequence, 5.16
characteristics, 1.33

clockwise, 2.13

closed, 1.5

coefficient matching, 6.11, 6.12, 7.2
coefficients, 1.31

Commutative law, 5.13

complex arithmetic, 2.12
complex exponential signal, 2.12
complex exponential signals, 2.12
complex exponentials, 6.6
complex numbers, 2.7, 2.8
complex plane, 2.8

complex signals, 2.14
concatenation, 1.31

conjugate, 2.8

Conjugate symmetry, 6.3
constant, 1.17

constant signal, 1.8, 1.20
constructive interference, 2.7
continuous-space, 1.26
continuous-time, 1.2, 2.2
convolution sum, 5.10, 5.11
correlation, 1.33

cross multiply, 7.12

8.14

DC signal, 1.8, 1.20

DC value, 1.8

destructive interference, 2.7
diffeq, 7.12

difference equation, 5.8, 8.2, 8.7
direct current, 1.8
discrete-space, 1.26
discrete-time, 2.14
discrete-time system, 5.3
discrete-time., 1.2
distribution, 1.11
Distributive law, 5.13
domain, 1.2

duration, 1.5, 1.33

dynamic system, 5.4

edge detection, 5.12
energy, 1.6, 1.15, 2.14
equivalent frequencies, 6.3
expanded form, 8.8
exponential, 1.17
exponential form, 2.10
exponential signal, 2.12

factored form, 7.12, 8.4

feed-forward, 8.2

feedback, 8.2

filter, 5.3

filter coefficients, 5.8, 8.2

filter design, 7.9

filtering, 1.27

filters, 5.8

finite impulse response, 5.17

FIR, 5.8,5.17

first difference, 5.12

first-order, 8.2

Fourier analysis, 1.31

Fourier transform, 4.8

frequency, 2.2, 2.3, 2.5, 2.12
frequency domain, 6.1, 6.10
frequency response, 6.1, 6.5,7.8,7.9,7.12,8.4
fundamental frequency, 1.19, 1.24, 2.3
fundamental period, 1.19, 1.24
Fundamental theorem of algebra, 7.7
fundamental theorem of algebra, 2.8, 2.11

gain, 1.27,7.6

harmonically-related, 2.14
helix, 2.13
histogram, 1.11

ideal, 6.3
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IR, 5.8,5.17

IIR filter, 7.12, 8.3
image, 1.26

imaginary number, 2.8
imaginary part, 2.8, 2.14

impulse response, 5.8,5.11,7.9,7.12,8.2,8.3, 8.6

infinite impulse response, 5.17
infinite sums, 5.6

information, 1.2

initial rest conditions, 8.2
initially at rest, 8.2

input, 5.2

input signal, 5.3

input-output relationship, 5.3, 5.8, 5.11
instantaneous power, 1.6
interval, 1.5

inverse Euler, 2.13

inverse system, 7.14
invertible, 5.7

irrational, 1.20

Kronecker impulse function, 5.3

LCM, 1.20

least common multiple, 1.20
length, 1.5

linear, 5.6, 5.8, 8.2

linear combination, 1.31
linear systems, 5.6

linearity, 5.10, 5.11

LTI, 5.8

magnitude, 1.6, 2.8, 2.9
magnitude response, 6.2, 7.8, 7.9, 7.12
magnitude squared, 2.14
maximum value, 1.6

mean, 1.15

mean value, 1.7
mean-squared error., 1.9
mean-squared value, 1.8
median filter, 5.8
memoryless, 5.4

minimum value, 1.6

mode, 8.10

moving average, 5.4,5.5, 6.5
multiplication, 2.6

N-periodic, 1.24

natural numbers, 1.19
negative frequency, 2.13
noncausal, 5.4
nonlinear, 5.6
normalization, 1.15
notch filter, 7.9

off line, 5.2

open, 1.5

operations, 1.27,1.33
order, 5.8

output, 5.2

output signal, 5.3

parallel, 6.10

Parallel connection:, 5.14
partial fraction expansion, 8.8
partial-fraction expansion method, 8.3
period, 1.19, 1.24, 2.3
periodic, 1.19, 1.24,2.3, 6.6
Periodicity, 6.3

phase, 2.2,2.12

phase response, 6.2, 7.9
phase shift, 2.4, 2.5

phasor, 2.13

phasors, 2.12

piecewise, 1.2

pixel, 1.26

polar form, 2.9

pole-zero cancellation, 7.14
pole-zero plot, 7.6, 8.4
poles, 7.6, 8.4

principal value, 2.2

process, 5.2

pulses., 1.6

radian frequency, 2.3

ramp, 1.17

rational, 1.20,7.4,7.14,8.4
rational system functions, 7.6
real part, 2.8, 2.14

real signals, 2.14

real-time, 5.2

rectangular pulse, 1.17
recursive, 7.12, 8.2

region of convergence, 7.4, 8.6
response, 5.2

Riemann integral, 1.15

root mean-squared value, 1.10
rotating phasor, 2.12, 2.13
rotating phasors, 2.13

running average, 5.4

sampling, 1.4, 1.15
sampling frequency, 1.4
sampling interval, 1.4
sampling rate, 1.4
sawtooth wave, 1.19
scale factor, 1.27
scaling property, 5.6
series, 5.13,5.14, 7.14
series expansion, 8.6
shift invariant, 5.5

shift variant, 5.5
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signal characteristics, 1.5
signal operations, 2.14

signal reconstruction, 4.2
signal value at time, 1.2

signal value distribution, 1.11
signals, 5.2

sine in, sine out, 6.4
single-input, single-output, 5.2
sinuosoidal, 1.19

sinusoidal, 1.17

sinusoidal component, 6.5
sinusoidal signals, 2.12
sinusoids, 6.6

spectra, 2.15

spectrum, 1.5,2.4

squared magnitude, 2.8
squared value, 2.14

stable, 6.1

standard deviation, 1.10
standard form, 2.3

static system, 5.4

steady state, 7.11
steady-state response, 6.8, 6.9
step, 1.17

step response, 8.3

suddenly applied, 8.2
suddenly applied sinusoidal signal, 6.8
sums-of-sinusoids, 6.6
superposition property, 5.6
Support, 5.13

support, 1.5

support interval, 1.5
synthesize, 1.31

system, 1.32,5.2

system function, 7.3, 7.8, 7.12, 8.4
systems, 1.32,5.2

T-periodic, 1.19

This font, 1.2

time domain, 6.1

time invariance, 5.11

time invariant, 5.5, 5.8, 8.2

time reflected, 1.29

time reversed, 1.29

time variant, 5.5

time zero, 1.6

time-invariance, 5.10
time-invariant, 5.5

time-scaling, 1.29

Time-shift, 5.13

time-shifted, 1.28

transfer function, 7.3

transient response, 6.9, 7.11, 7.13
trigonometry, 2.12

two-point moving average filter, 6.2

unbounded, 1.6
undefined, 1.5

unit circle, 7.4

unit impulse function, 5.3
unit step function, 5.3
unstable, 5.7

variance, 1.10

z transform, 7.2
zeros, 7.6, 8.4

8.16



