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Hn, 260
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S-Lemma, 88
‖ · ‖2,2, 85
‖ · ‖p, 259

AARC, see affinely adjustable robust coun-
terpart

Acceptance Test, 152
adjustable

robust counterpart, 211–220
information base of, 211
tractability issues, 216
tractable cases, 217, 218

affine control laws, 242
purified-output-based representation of,

243–248
affinely adjustable robust counterpart, 220–

241
of uncertain LO without fixed recourse,

236
tractability of, 221–223

antenna array
robust design of, 104

approximate robust counterpart
of chance constrained CQI/LMI, 144–

157
of uncertain convex quadratic constraint

with ∩-ellipsoidal uncertainty, 117–

119
of uncertain convex quadratic constraint

with structured norm-bounded un-
certainty, 111–112

complex case, 112–114
of uncertain CQI with ∩-ellipsoidal left

hand side uncertainty, 117
of uncertain CQI with structured norm-

bounded left hand side uncertainty,
109–111

of uncertain Least Squares inequality
with ∩-ellipsoidal uncertainty, 114–
117

of uncertain Least Squares inequality
with structured norm-bounded un-
certainty, 102–104

complex case, 108–109
of uncertain LMI with structured norm-

bounded uncertainty, 136–137
ARC, see adjustable robust counterpart

chance constraint, 29
ambiguous, 32, 65
conic, 143
Conic Quadratic, see Conic Quadratic

Inequality, chance constrained
linear, see scalar
Linear Matrix, see Linear Matrix In-

equality, chance constrained
safe convex approximation of, 31
safe tractable approximation of, 31
scalar, 29

bridged Bernstein-CVaR approxima-
tion of, 64–67

safe tractable approximation of, 72
safe tractable approximation of sys-

tems of, 160–163
CO, see Conic Optimization problem, see

Conic Quadratic Optimization
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cone, 261
dual, 261
Hermitian semidefinite, 262
Lorentz, 77, 261

semidefinite representation of, 87
regular, 261
Second-order, see Lorentz cone
second-order, see Lorentz cone
semidefinite, 78, 262

conic
dual of a Conic Optimization problem,

263
duality, 263
representation

of a function, 270
of a set, 267

Conic Duality Theorem, 264
Conic Optimization, see Conic Optimization

problem
Conic Optimization problem, 77, 262

data of, 78
Quadratic, 77
structure of, 78
uncertain, 79

conic problem, see Conic Optimization prob-
lem

conic program, see Conic Optimization prob-
lem

Conic Quadratic Inequality, 77
chance constrained, 143

safe tractable approximation of, 163–
166

Conic Quadratic Optimization problem, 262
conic quadratic program, see Conic Quadratic

Optimization problem
conjugate mapping, 261
CQI, see Conic Quadratic Inequality

data
of CO problem, 78
uncertain, 1

data uncertainty, 1
“uncertain-but-bounded”, 27
probabilistic, 27
reasons for, 1

decision rules
affine, 221

non-affine, 223–236
dominance

convex, 158
monotone, 71

Euclidean space, 260

fixed recourse, 221
Frobenius inner product, 78, 260

Gaussian majorization, 157–159

iff
abbreviation for “if and only if”, 71

Linear Matrix Inequality, 78
chance constrained, 143

safe tractable approximation of, 144–
154

Linear Optimization, see Linear Optimiza-
tion problem

Linear Optimization problem, 262
data of, 1
uncertain, 7

LMI, see Linear Matrix Inequality
LO, see Linear Optimization
LSC, see Lyapunov stability certificate
Lyapunov stability analysis/synthesis, 131–

135, 137–142
Lyapunov stability certificate, 133, 139

Majorization Theorem, 72
Matrix Cube Theorem

real case, 279
multi-period inventory with uncertain de-

mand, 211
affinely adjustable RC of, 237

Nesterov’s π/2 Theorem, 174
nonnegative orthant, 261

perturbation
set, 7
vector, 7

Randomized r-procedure, 153
RC, see robust counterpart
representation

of a set, 15
of a system of constraints, 15
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robust
counterpart, see robust counterpart
linear estimation, 96–100
optimal value, 9
solution

of uncertain CO problem, 79
solution to uncertain LO problem, 8
value of the objective at a point, 9

robust counterpart
adjustable, see adjustable robust coun-

terpart
affinely adjustable

see affinely adjustable robust counter-
part, 220

globalized, 179–182
decomposition of, 188–189
safe tractable approximations of, 183
tractability of, 183–185, 197

of uncertain CO problem, 79
of uncertain convex quadratic inequality

with unstructured norm-bounded un-
certainty, 89–91

of uncertain CQI with simple ellipsoidal
uncertainty, 91–96

of uncertain CQI with simple interval
uncertainty, 84–85

of uncertain CQI with unstructured norm-
bounded uncertainty, 85–89

of uncertain LMI with unstructured norm-
bounded uncertainty, 121–122

of uncertain LO problem, 9–13
Robust Optimization

adjustable
motivation, 209–211

safe tractable approximation of robust coun-
terpart, 81

conservatism of, 82
tightness factor of, 82

scenario uncertainty, 83, 217
Schur Complement Lemma, 87
SDO, see Semidefinite Optimization
SDP, see Semidefinite Optimization problem
Semidefinite Optimization, see Semidefinite

Optimization problem
Semidefinite Optimization problem, 78

uncertain, 119

Second Order Conic Optimization, see Conic
Quadratic Optimization problem

Semidefinite Optimization problem, 263
Semidefinite problem, see Semidefinite Op-

timization problem
semidefinite program, see Semidefinite Op-

timization problem
structural design, 122

robust, 122–131, 154–157
synthesis of robust linear controllers

via Adjustable Robust Optimization, 241–
255

on finite time horizon, 243–249
under infinite-horizon design specifica-

tions, 249–252

tractability of Convex Programming, 271–
277

tractable representation of the RC of
an uncertain linear constraint, 16–21
uncertain conic constraint with scenario

uncertainty, 83–84
uncertain convex quadratic inequality

with unstructured norm-bounded un-
certainty, 89–91

uncertain CQI with simple ellipsoidal
uncertainty, 91–96

uncertain CQI with simple interval un-
certainty, 84–85

uncertain CQI with unstructured norm-
bounded uncertainty, 85–89

uncertain LMI with unstructured norm-
bounded uncertainty, 121–122

uncertainty, 1
∩-ellipsoidal, 114
in data, see data uncertainty
set, 7

scenario-generated, 217
side-wise, 84
simple ellipsoidal, 86
structured norm-bounded, 100
unstructured norm-bounded, 85




