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Active vehicle suspension, 277, 287

Algebraic Riccati equation, 114

Banach space, 241

Boundary Crossing theorem, 215

Cauchy’s argument principle, 85

Characteristic polynomial, 7
Control, 3

classical control, 5

closed-loop, 4

feedback, 4

modern control, 5

open-loop, 4

state feedback, 6
Controllability, 6
Controllability matrix, 6
Controllable canonical form, 6
Coordinate change, 25
Cost, 8, 102

DC motor, 28, 39, 119
Detectability, 8, 96

Eigenvalue, 6
Eigenvector, 27
Equilibrium, 6, 70

Full-order observer design, 54

Generalized coordinate, 13, 298
Generalized force, 13, 298

H../H, approach, 5, 239

H, control problem, 266

H,, control problem, 271

Hamilton-Jacobi-Bellman equation, 9,
111

Hilbert space, 241

Hovering control, 318

Hurwitz determinant, 77

Hurwitz matrix, 77

Inner product space, 241
Interlacing theorem, 216, 218
Inverted pendulum, 30, 40, 48, 103

Jordan canonical form, 6, 26

Kalman (Kalman-Bucy) filter, 9, 125
Kharitonov approach, 10, 213
Kharitonov polynomial, 228
Kharitonov theorem, 11, 227, 228
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Lagrange’s equation, 298

Linear quadratic regulator (LQR)
problem, 9, 104

Lyapunov function, 7

Lyapunov stability theorem, 71

Matched uncertainty, 9, 137, 176
Matching condition, 9, 137
Matrix exponential, 17
Minimum-phase system, 88

Nominal system, 12
Non-minimum phase system, 320
Norm, 11, 243, 244, 247,
250, 280

H, norm, 11, 244

H,_ norm, 11, 243, 247, 250

energy norm, 280
Nyquist criterion, 7, 88
Nyquist path, 86
Nyquist plot, 7, 86

Observability, 6
Observability matrix, 6
Observable canonical form, 6
Observer, 53, 59
full-order observer, 53
reduced-order observer, 59
Optimal control, 8
approach, 9
problem, 101
Optimal observer, 125
see also Kalman filter

Parametric approach, 5, 10, 213
see also Kharitonov approach
Planar vertical takeoff and landing

(PVTOL) aircraft, 318
Pole, placement, 6
multi-input system, 50
single-input system, 47
Pole-zero cancellation, 33
Principle of optimality, 8, 106

Realization, 235, 26

Reduced-order observer design, 61
Robot manipulator, 13, 297, 302
Robust active damping problem, 262

INDEX

Robust control

design, 5, 9, 231

problem, 138, 145, 155, 159, 166,

176, 183, 191, 198, 206
Robust hovering control problem, 321
Robust manipulator control problem,
304

Robust pole placement problem, 142
Robustness, 12
Routh table, 7, 76
Routh-Hurwitz criterion, 7, 77

SCARA-type robot, 13, 297
Separation principle, 6, 58
Similarity transformation, 6, 25
Small-gain theorem, 12, 254
Stability, 6, 70

asymptotically stable, 7, 70

globally asymptotically stable, 70

linear time-invariant systems, 74
Stabilizability, 8, 94
State transition matrix, 23
State-space representation, §

output equation, 35, 16

state equation, 5, 16
System, 1

continuous-time, 3

discrete-time, 3

input, 2

linear, 2

multiple input and multiple output,

3

nonlinear, 2

output, 2

single input and single output, 3

time-invariant, 3

time-varying, 3

Transfer function, 4, 22
Uncertainty, 9, 137

Vertical/short takeoff and landing
(V/ISTOL) aircraft, 13, 317
Vibration system, 12, 297

Zero-input response, 20
Zero-state response, 20



