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problem for the, 227-230
step response matrix of the, 15
with stochastic disturbances, 93—-94
a5 a stochastic regulator problem, 256—
257
transfer matrix of the, 3637
zeroes of the, 42
Stirred tank with time delay, deadbent
control of the, 517-520
description of the, 449-452
Stochastic processes, 85—96
covarignce matrix of, 86
discrete-time, 468
discrete-time, 467—469
Gaussinn, 8788
Gaussian discrete-time, 467
independence of, 87
mean of, 86
discrete-time, 468
modeling of, 106
power spectral density function of, 90
power spectral density matrix of, 90,
90-91
discrete-time, 468-469
realizations of, 85
response of linear systems to, 91-93
discrete-time case, 469
second-order joint moment matrix of, B6
discrete-time, 468
second-order moment matrix of, 86
discrete-time, 468
stationarity of, 85
discreie-time, 467
uncorrelatedness of, 87
variance matrix of, 86
discrete-time, 468
wide-sense stationarity of, 87
discrete-time, 468
with uncorrelated increments, 88—90
99-100
Subspace, controllable, 57,57-61, 116
of discrete-time systems, 461
invariance of a, 58
reconstructible, 75
stable, 30
of discrete-time systems, 455
uncontrollable, 61
unreconstructible, 70, 70—75



of discrete-time systems, 464
unstable, 30
of discrete-time systems, 455
Suspended pendulum, stobility of the, 27
System equations, 2

Terminal control, 127
Terminal error, weighied square, 203
Truce of a matrix, 95
Tracking antenna, 119, 120, 124
Tracking eror, 131
computation of the mean square, 131—
132,150
mean square, 131
rms, 131
steady-state mean square, 140—144, 142
Tracking problem, 121123
stochastic optimal, 257258, 263
discrete-time case, 548—549
optimaul linear, with incomplete and
noisy measurements, 402405, 403
Trucking properties, steady-state, of open-
loop control systems, 184, 188
steady-state analysis of, 140-165
discrete-time case, 478—482
multimput multioutput cose, 155—158
single-input single-output case, 144—
150
tronsient analysis of, 165~166
discrete-time case, 482483
tronsient, of open-loop control systems,
184, 188
Transfer function, 35
Transfer matrix, 35
closed-loop, of a time-invariant regulator,
272
Transform analysis, 33—53
of discrete-time systems, 455—458
Tronsient onalysis of control systems, see
Tracking properties
Transient period, 141

Subject 1Index 575

Trunsition matrix, 11
discrete-time cose, 452
of a time-invariant system, 13—14
Transmission, 142
of a discrete-time control system, 47%
first-order, 146
second-order, 146

White noise, 97, 37100
discrete-time, 470
Gaussion, 100
Gaussian discrete-time, 470
integration rules for, 98
intensity of, 97
lincar differential system driven by, 97—
113
linear discrete-time systems driven by,
470-472
Wiener, 361
Wiener process, 30
Wiener-Lévy process, 90

Zero, a system with a right-half plane,
304306, 312
Zeroes, cancellation of open-loop, 289, 309
effect on sensitivity of, right-half plane,
316-317 '
output feedback control systems of
right-half plane, 424
open-oop, 51
outside the unit circle, 515
right-hnlf plane, 300, 308309
of systems, 39—42, 41
discrete-time case, 457
of tronsfer functions, 39
of transfer matrices, 39-42
Zero-order hold, 444
z-transform, 435—-456
z-transfer matrix, 456



