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/0, 713

4,4,,1046
a.e., 908 1049
absolutelycontinuous927
adjoint,1040
Banach871
causal50,157
discrete-time783
Hilbert, 871
of C, 157
of afunction,998
admissible247
(DF-)controller 283

(DF-)controller with internal
loop, 294

(DPF-)controller with internal
loop, 318

input or outputoperatoy 226

K, 226

[K|F ], 226

outputinjection pair, 240

P, 469 471,818

statefeedback?226

staticoutputfeedback222

discrete-time799

algebra

Banach882
algebraicsubclass170
almostevery, 908
almosteverywhere 908
almostperiodic,957
almostseparably-alued, 911
analyticcontinuation963
analyticsemigroup441
anti-causals0
ASR 716

1051

B*-algebra882
B*-algebrasomorphism883
Banachalgebra882
Banachspace870
basis

orthonormal 871
Besicwitch, 958
Bezoutidentity, 205
bijection,1048
Bochnerintegrable, 927
Bochnerintegral, 909, 927
Bochnemeasurable911
Borel function,909
Borel measurable

function,909

set,909
Borel measure909
Borel set,909
boundary867
boundaryfunction,102,102 103
bounded

inputoperatoy166, 194,274

outputoperatoy 166, 194,274
Bounded(Real)Lemma,591,847
B;,-CARE, 421

Ctu{w}, 72
Co-semigroup901
canonicafactorization,19
cardinality 1047
CARE, 408,469
B:,-CARE, 421
generalizeqon Dom(Ait)), 457
CARI, 519,522,600,602
Cauchy-sequenc868
causall5,48
discrete-time783
causakldjoint,50, 157
discrete-time783



causalualsystem(z9)

discrete-timey97
Cayley function, 789
Cayley transform,73,790
centralcontroller 710
chainscatteringransformation341
changeof variablein anintegral, 933
characteristiédunction,909
classicatheory 1048
closed

operator884

set,867
closed-loopsystem

staticoutputfeedback221,222
closure,867
co-minimaxJ-coercve, 670
co-spectrafactorization, 142,209
coercve,872,873,885,1048 seel-

coercve

coinduction,893
compact367

operator871
compatible

generators189

outputoperatorpair, 189

pair, 189
complementedubspace392
complete

measure908

metricspace68
completion

of ameasure909

of anormedspace885
coneproperty 951
conjugate-linegr896
connected868
continuity

absolute927
continuous

uniformly, 868
continuoudunction,867
continuougime, 1049
control,34,157, 626
controller

(DF-), 283

with internalloop (DF-), 294

with internalloop (DPF-),318
corvergence 867

absolute 927

strong,875

uniform, 875

weak,875
convolution

of functions,966

of measures972

of sequenceg/81

strong,1012
convolution multiplication, 137
coprime,205
coprimefactorization207
coprimeinternalloop, 306
coronal24
CoronaTheorem]124,126

pseudo-129
costfunction,364

abstract354
costoperatoy 368
cost-minimizing,seeminimizing
countable,1048
countablyadditive, 907
countablyinfinite, 1048
countably-alued measurablefunc-

tion, 911

countingmeasure908
couplingcondition,692
critical, seeJ-critical
CTlx, 1047

DARE, 818
DARI, 826,845,846,849
denominatgr207
density

of ¢2inLP, 921

of simplefunctionsin LY, 921
derwvative,918

comple, 961

Fréchet355,366

partial, 918
detectable240
DF-controller 281
DF-stabilization281
differentiable 918



k times,918
dimension 1047
discalgebra,73
disconnected368
discretemeasurelass,74
discretemetric,919
discretepart, 1049
discretetime, 1049
discretetopology 919
discretization807
distributed,10
distribution, 948
disturbance34, 626
Dominated Corvergence Theorem,
928
dualspacgX*), 870
dualsystem(z9), 157
discrete-timey97
duality, 50
dynamicoutputfeedback281
Dynamic Output Feedback Con-
troller (DF-controller),281
Dynamic Partial Output Feedback
Controller (DPF-controller),
282
dynamicstabilization, 281

eCARE,469

eCARI,519

eDARE, 818

eDARI, 849

eFICP
abstract681

elARE, 471

ELS, 397

embedding890

equal
mapwith coprimeinternalloop,

307

equvalent
(DF-)controller 294
(DPF-)controlley318
norms,871

estimatable249 428

exactly w-obsenablerealization, 158

exactly obsenable,200

exactly reachable200
exponentiallystable 48,161

semigroup901
Extended.inear System(ELS), 397
extension, 891

feedbackform, see state feedback
form

feedthrougloperatoy 169

discrete-timey87
FICP

H>, 34

abstract681
Finite CostCondition,366
finite time interval, 394
finite-dimensionafunction, 1048
finite-dimensionabkystem,1048
finite-dimensionatheory 1048
finite-dimensional vector space,

1048

finite-horizon,394
Fe, 318,321,322,714,1042
force

thedarksideof, 626
Fouriermultiplier theory 81
Fouriermultipliers, 100
Fouriertransform,969

of aTl map,82
Fréchetderivative, 355,366
Fredholmoperatoy 883
frequeny domain,1048
frequeng-domain

(J,S)-lossless69
frequeng-domaintheory 1048
Fubini Theorem929
full controlproblem

H2, 590

H>, 627

game

H® minimax, 626
generalizedCARE, 457
generalizedARE, 455
generatel69, 189
generated] 64
generator

infinitesimal, 901



generators22,164
closed-loop230
compatible 189
discrete-time795

generator®f aWPLS, 169

greatest1049

growth rate, 901

H%-Fl-pair, 614
H%-SF-operatqr614

H2 problem,584
HolderInequality 910
HadamardrhreeLine Theorem 966
Hankel operatoy51
Hausdori—=YoungTheorem992
Hilbert space870
Hille—YosidaTheorem903
holomorphic,961
homeomorphic867
homeomorphismB67, 872

I/0, 1049
I/0 4BR, 715
I/O map,155
discrete-timey94
I/O-theory 1048
IARE, 471
generalized455
IARI, 522
iff, 1049
imbedding,890
impulseresponsel 86
inclusion,890
induction,892
infinitesimalgenerataro0l
inherit (atopology),867
initial value,157
initial valuesetting,157
discrete-timey95
injective, 1048
inner
(J,9)-, 207
r.c.f.,207
innerproduct, 870
innerproductspace870
input, 157
inputoperatoy 164

inputspace 155
integral
strong,1011
uniform, 1011
weak,1011
integrand,927
interactionoperatoy 240
interior, 867
internalloop
(DF-)controllerwith, 294
(DPF-)controllemith, 318
internally, 156
interval, 868
InverseFouriertransform,971
invertibility
left, 133
invertible,1048
left-, 117
quasi-left-,131
right-, 117
involution, 882
iIRU{w}, 72
isometric,868
isometry 868, 871
isomorphism
B*-algebra883
Banach871

J,S)-inner, 207
J,S)-lossless207
J-coercve, 379, 431
abstract358
positively, 379
abstract358
over Uep, 576
over Uout, 572
J-critical, 363,364, 407,408
abstract354
J-critical controlin the feedback
form, 407
P,469 471,818
J-critical control
in statefeedbackorm, 374
in WPLSform, 374
J-critical cost,367
J-critical costoperatoy 368

P



(3, *)-critical factorization 539

joint d.c.f.,207, 307

jointly admissible240

jointly stabilizable and detectable,

240

jointly stabilizing,240

(J,9)-losslessp9, 479
frequeng-domain,69

Laplacetransform 969
of aTIC, map,49
weak,1017
Lax—Phillipsscatteringheory 23
Lebesgue
measurable909
Lebesguentegral, 909
Lebesguaneasure908
Lebesguegoints,942
Lebesgues DominatedCornvergence
Theorem928
Lebesgues Monotone Corvergence
Theorem910
left shift, 782
left-invertibility
inxTI%, 133
pseudo-,128
left-invertible,117,1048
quasi-, 131
limit, 1047
limit point, 867
LinearQuadraticRegular, 555
Liouville, 962
lossless
(J,9)-, 69, 207,479
r.c.f.,207, 633,716
LQR, 427,555
LQR problem,555
LQR-B;,-CARE, 549
LQR-CARE,549
Lyapunw equation512

M, 907

map,1049
with coprimeinternalloop, 306
with d.c.internalloop, 306
with internalloop, 294
with |.c. internalloop, 306

with r.c. internalloop, 306
matrix pencil,825
maximal,1049
maximalidealspace125
maximummodulusprinciple, 963
MeanValuelnequality 944
measurability

uniform, 998
measurable911

Bochner911l

Borel measurabléunction,909

Borel measurablset,909

Lebesgue909

strongly 911,998

weakly, 998
measure

Borel,909

counting,908
metric,868
metricspace868
metrizable 868
minimal, 200
minimal costoperatoy 558
minimaxJ-coercve, 670
minimaxcontrol,645
minimaxgame 626
minimization,425,557
minimizing, 557

strictly, 557
Minkovski, 939
Minkovski Inequality 910
Morera,962
MTI, MTIC, andtheirvariants,74
MxV, 928
multi-index, 948,950

Nehariproblem,685
neighborhood867
nonngative, 872
nonsingulaproblem,1049
nontangential967
norm,870, 1039
normedspace870
norming,891
notation,166,1037

null set,908



numerator207

obsenability, 241
obsenability map,155
discrete-timey94
obsenability subpace200
obsenable,200
one-to-onel048
onto,873,885,1048
open
set,867
operatomatrices 858
optimal, seeJ-critical
optimizable 249 427
orderof partialderivatives,918
orthogonalprojection,871
orthonormal 871
orthonormabasis871
outer 216
output,157
outputfeedbackoperator
admissible222
stabilizing,223
outputinjectionoperatoy 240
outputinjection pair, 240
outputoperatoy 164
outputspace 155

(P),469

P-stabilizing,469

p., pp.,1049

Paley—WienerTheorem,102

parallelconnection263

partialderivative,918

(PB),469

PB-stabilizing 469

pivot spaceB97,898,898

Plancheretransform,977

plant,281

Poissorintegral, 101

Poissorintegral formula, 967,971
for measures973

pole,113

poles,214

Popor operator21, 596
positive, 596

Popos Toeplitzoperatoy 379

positive,872

uniformly, 872
Positve (Real)Lemma,594,848
positve measure907
prefix,223,226,247,469,471,818
Pritchard—Salamogystem 275
productmeasure928
producttopology 867
projection, 871

orthogonal 871
proper 49,1049
PS-system275
P«-CARE, 691,697
P«-DARE, 709,762
Py-CARE, 692,697
A -DARE, 710,762
P,-CARE, 692,697
P--DARE, 711,762

guasi-left-irvertible, 131

Radon—Nilodym,918
rapidly decreasindunctions,978
reachability 242
reachabilitymap,155

discrete-timey94
reachabilitysubspace200
reachable200
realization,158

discrete-time796
redundant1049
reflection

discrete-timey82
reflexive, 871
regular, 169

half-plane-,169

K, 226

[K | F],226

line-, 169

P,469 471,818

vertically, 169
regularmeasure932
residualcostcondition,469
resohent,901
resohentequation904
Riccatiequation,seeCARE, DARE,

IARE, eCARE, eDARE,



elARE andBj,-CARE
Riccatiinequality seeCARI, DARI,
IARI, eCARI, eDARI and
elARI
Riemann-Lebesguemma,970
Riesz—Thorin Interpolation Theo-
rem,991
right factorization207
right-invertible,117,1048

S,978
S-spectrafactor 207
s.t.,1049
Salamon—-Wiss system (= WPLYS),
167
scaling,50, 160
discrete-time799
semigroup;155
analytic,441
Co, 901
exponentiallystable 901
w-stable,901
stronglystable 901
weaklystable 901
SFCP
H>, 34
o-algebra907
o-finite, 908
Zpd, 147
>, 753
>x, 144
2y, (44
27,147,762
signatureoperatoy 207, 409, 482,
491,818
simplefunction, 909,922
simple measurablefunction, 909,
922
singularproblem,1049
singularity 113
removable,963
SmallGainTheorem 285
smallest, 1049
Sobole ImbeddingTheorem 951
Soboler space950
solution

greatest (of the
[e]CARE/[e]IARE), 478
greates{of the B},-CARE), 427
greatest(of the DARE/DARI),
849
of the[e]CARE, 469
of the[e]DARE, 818
of the[e]lARE, 471
S0S,156
S0s,794
SOS-stable156
span,1047
spectrafactor 207
spectrafactorization,136, 207, 385
discrete-time831
H2, 540
discrete-timeb542,544
spectrakadius,882
spectrum871,882,901
AP-,958
stability shift, 50, 160
discrete-timey99
stabilizable 226, 246
(DF-), 283
by staticoutputfeedback246
statefeedback226
strongly [&12]-, 850
throughBs, 615
with internalloop (DF-), 294
with internalloop (DPF-),318
stabilization
dynamic,281
stabilizes 223
(DF-), 283
DF-,294
DPF-,318
with internalloop (DF-), 294
with internalloop (DPF-),318
stabilizing,408,409
(DF-)controller 283
(DF-)controller with internal
loop, 294
(DPF-)controller with internal
loop, 318
K, 226
[K|F], 226



outputinjectionpair, 240
‘P, 469 471,818
x-stabilizing,223,226
statefeedback226
staticoutputfeedback223
discrete-time799
stable 48,1049
discrete-timey94
discrete-timd/O map, 783
exponentially 156, 161,901
discrete-timey94
discrete-timd/O map,783
I/O, 156
input, 156
internally, 156
K, 226
[ K \ F ] 226
w-, 155 156,901
output,156
P, 469 471,818
strongly 156, 901
weakly, 156, 901
wpls, 794
stable-outpusystem
discrete-time794
stable-outpusystem(SOS),156
state,157
statefeedback
operator408
statefeedbackform
controlin, 374, 407
minimizing controlin, 557
statefeedbacloperator
admissible226
discrete-time800
stabilizing,226
statefeedbackpair
admissible226
stabilizing,226
statemap,794
statespace 155
state-spacel,048
statement
ideological,206
static,50
staticoutputfeedback

discrete-timey99
strictly positive, 594
stronger

topology 867
stronglymeasurable§2,911,998
suboptimal 34,614

controller 690

controllerfor thel/O 4BP, 714
suffix, 226,469,818
sum-compatible893
superfluous1049
support, 1047
surjectve, 1048
symbol,49, 82
symplecticpencil,825

Taylor series 963
testfunction,948
TIZ, TIC?, 1046
ti*, tict, 1047
time domain,1048
time-invariance 15
time-invariant,48
discrete-time783
time-invariantsetting,157
discrete-time796
Toeplitz,142
Toeplitzoperator47,49,56
topologicalspace867
topologicalvectorspaceseeTVS
topology 867
product,870
weak,871
weak, 871
transferfunction,49, 168
discrete-time7/86
TVS, 870

U;-stabilizingsolution

of the[e]CARE, 469
unbounded

inputoperatoy 166

outputoperatoy 166
uncountable1048
uniform measurability998
uniformly continuous3868
uniformly positive, 872



unit, 882

unitary, 871

unitary extension, 875
unstable48

Uy, 614

vectorvalued 42

w.l.0.g.,1050
w.r.t., 1049
weakderivative, 948,950
weaktopology 871
weak topology 871
wealer
topology 867
wealest,867
weaklymeasurable998
weightingpattern,186
Weissextension,172
well-posed 1049
controller 327
controllerwith internalloop, 303
DF-controller 303,318
DPF-controlley 320,328
I/O map,49
P, 471
Well-Posed Linear System, see
WPLS
well-posedinearsystem
discrete-timeseewpls
Wienerclass
causaMTICL"), 75
Wienerclass(MTIL"), 74
WienerHopf operator56
WPLS, 21,155
wpls, 794
WPLSform
controlin, 374

Youla parametrization, 289, 290,
311,336,337

Z-transform,782
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