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affine transformation, 43

Alaoglu’s theorem, 2, 7

algebraic curve, 242

algebraic interior, 246

algebraic matricial range, 397

algebraic multiplicity, 6

algebraic numerical radius, 150

algebraic numerical range, 146

algebraic operator, 3, 333, 443

Aluthge transform, 29, 47, 60, 63, 104

Anderson’s theorem, 143, 186, 255, 263, 286

approximate point spectrum, 3, 16

approximate unitary similarity, 100

approximately unitarily similar operators, 395

argument, 1

Arveson extension theorem, 218, 232, 400

Arveson’s boundary theorem, 405

attainable set, 81

Baire category theorem, 84

Banach algebra, 7

Banach space, 7

band-diagonal operator, 171

bare point, 449, 455

Berberian representation, 7, 20, 21, 46, 137, 138,

209

Bergman shift, 67, 69

Bergman space, 67, 80, 92

Bézout’s theorem, 255

bilateral shift, 4, 58, 156, 180

bilateral weighted shift, 4, 31, 67, 239, 445

Blaschke factor, 77, 115

Blaschke product, 76, 305, 307, 355

bounded linear operator, 2

breadth, 452, 454

Brianchon’s theorem, 314

C-convex matrix, 376

C-numerical radius, 439

C-numerical range, 371

c-numerical range, 371

C0 contraction, 325, 354

Calkin algebra, 9, 155, 188, 189

cardinal number, 1

cardinality, 1

Cartesian decomposition, 3

Cauchy’s interlacing theorem, 435

ceiling, 1

center, 37, 42, 193

Ceva’s theorem, 314

characteristic polynomial, 6

chord, 452

class of dual curve, 242

closed circular ball, 447

commutant, 89, 305

commutator, 162, 190

compact operator, 5, 45, 54, 84, 87, 155, 178, 394,

405, 422, 443

companion matrix, 6, 259, 264, 285, 352, 357,

434, 445

completely k-numerical set, 232

completely k-spectral set, 232

completely bounded map, 218

completely bounded norm, 218

completely contractive map, 218

completely nonunitary contraction, 10, 196,

325, 441

completely positive map, 218, 397

complex projective plane, 242

composition operator, 74, 95, 193

compression, 9, 13

compression of the shift, 305

conic, 242

continuant matrix, 272, 288

continuous spectrum, 59

contraction, 10

convex hull, 15, 446

convex set, 15, 446
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convexoid operator, 61, 90, 148, 154,

189, 222, 236

core, 114

corner, 18, 447

Crawford number, 33, 48

C∗-algebra, 7

C∗-convex hull, 401

C∗-convex set, 399, 442

curvature, 454

cusp, 248

cyclic operator, 305, 352

Davis–Wielandt shell, 386, 440

defect index, 196, 305, 325, 416

defect operator, 196

defect space, 196

δ-numerical range, 45

derivation, 189

diagonal, 174

diagonal operator, 5, 60, 130, 171, 175, 192, 236

diameter, 39, 452

dilation, 9, 13, 61, 91, 97, 189, 194, 298

dimension, 1

direct sum, 2

disc algebra, 115, 119, 211, 220

disc automorphism, 77, 95

double commutant, 305

double point, 248

double tangent, 248

doubly commuting operators, 131

doubly stochastic matrix, 277, 291, 374

dual curve, 242

dual space, 7

Duggal transform, 28, 47

elliptic Möbius transformation, 77

essential numerical radius, 161

essential numerical range, 56, 155, 380, 421, 438

essential range, 66, 88, 193

essential spectrum, 9, 155

extension, 326

extreme point, xiii, 22, 46, 59, 90, 179, 279,

292, 402, 449

Fan–Pall theorem, 391

finite curvature, 455

finite operator, 190

finite shift, 68

finite-rank operator, 5, 156

floor, 1

focus of algebraic curve, 243, 256, 317

Fredholm index, 9

Fredholm operator, 9, 95

Frobenius norm, 49

Gau–Wu number, 345

Gauss factorization, 140

Gelfand’s formula, 3

generalized Aluthge transform, 31

generalized Crawford number, 33, 329

generalized derivation, 188

generalized polar identity, 13, 105

geometric multiplicity, 6, 287, 406, 424

Geršgorin disc theorem, 293

Guyker’s basis, 95, 353

Hadamard product, 356

Hahn–Banach theorem, 7

Halmos dilation, 10, 194

Hardy space, 2

Hausdorff metric, 25

Heinz inequality, 105, 138, 188

Hermitian element in Banach algebra, 188

Hermitian matrix, 6

Hermitian operator, 3, 12

higher-rank numerical range, 406

Hilbert–Schmidt operator, 6, 171, 188

hole, 360, 438

hyperbolic Möbius transformation, 77

hyperbolic polynomial, 245, 283

hyponormal operator, 5, 62, 91, 97, 125, 132,

137, 144, 154, 155, 165, 187, 190, 239,

393, 403, 441

idempotent operator, 3, 44, 51, 87, 133, 137,

145, 338

imaginary part, 4, 12

index of imprimitivity, 274, 291

infinite curvature, 455

infinite-curvature point, 46, 455

inflation, 2, 326, 404

inner function, 76, 305, 325, 354

inradius, 36, 328

invariant subspace, 4

isometry, 4

joint essential numerical range, 364

joint numerical range, 359, 439

Jordan block, 6, 36, 68, 134, 195, 294, 305

Jordan block with eigenvalue µ, 411

Jordan form, 6, 304

Kadison’s isometry theorem, 405

k-numerical range, 371

k-numerical set, 230

k-positive map, 397

k-spectral set, 223

Kippenhahn curve, 244

Kippenhahn polynomial, 243, 331, 353, 357,

417, 426, 445
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KMS matrix, 333, 351, 437

Krein–Milman theorem, 449

Kronecker product, 342

left essential spectrum, 9

left spectrum, 3, 22

left-Fredholm operator, 9

line, 242

lineal corner, 18, 180, 276, 290

linear submanifold, 2

loxodromic Möbius transformation, 77

Lucas’s theorem, 319

majorization, 192, 374

matrix, 6

maximal numerical range, 37, 49, 137

maximal width, 39, 189, 452

minimal function, 325

minimal normal extension, 5

minimal polynomial, 6

minimal width, 39, 189, 452

minimum modulus, 35

Möbius transformation, 76

multiplication operator, 5, 58, 65, 88, 204

Naimark dilation theorem, 208

natural parametrization, 182, 452, 455

negative definite operator, 4

negative part of Hermitian operator, 167

negative semidefinite operator, 4

nilpotency, 3, 329

nilpotent operator, 3, 24, 33, 47, 140, 162, 190,

212, 245, 258, 266, 283, 329, 356, 444

nonextreme point, 22

nonnegative matrix, 6, 273, 289

nonsingular point, 242

norm, 7

norm-attaining operator, 53, 87, 100, 144

norm-one index, 339, 356

normal operator, 5, 12, 57, 97, 137, 175, 189,

222, 239, 392, 401, 408, 410, 427, 440–442

normaloid operator, 97, 137, 236, 239

normed space, 7

numerical center, 36, 356

numerical contraction, 106, 149, 207, 213, 231,

255, 356

numerical index, 152

numerical radius, 32

numerical-radius-attaining operator, 53, 87,

99, 138, 193

numerical range, 11

open circular ball, 447

operator norm, 2

order of algebraic curve, 242

orthogonal complement, 2

orthogonal difference, 2

orthogonal projection, 4

outer radius, 36, 189, 356, 453

package of Poncelet curves, 311, 417

parabolic Möbius transformation, 77

partial isometry, 5, 199

permutation matrix, 6, 273

permutationally irreducible matrix, 7, 273

permutationally reducible matrix, 6, 273

permutationally similar matrices, 6, 273

Perron–Frobenius theorem, 7, 274

piecewise algebraic curve, 245

pinching, 174

Plücker formula, 248

point at infinity, 242

point spectrum, 3, 16

polar, 246

polar decomposition, 5, 28

Poncelet property, 308

Poncelet’s closure theorem, 307

Poncelet’s porism, 307

positive definite operator, 4, 52

positive definite sequence, 208

positive map, 397

positive matrix, 6, 273

positive part of Hermitian operator, 167

positive semidefinite operator, 4, 12, 109, 130,

142, 191, 287, 442

power dilation, 207, 214, 234, 236

power inequality, 111, 140, 211

principal argument, 1

projections in generic position, 89

proper tridiagonal matrix, 270, 288

q-numerical range, 380

quadratic operator, 3, 51, 87, 101, 133, 190, 191,

214, 225, 237, 239, 337, 356, 383, 388, 444

quasinilpotent operator, 3, 25, 165, 167, 191, 193

quasinormal operator, 5, 31, 47

radius, 453

rank-k numerical range, 406

rank-one operator, 56, 87, 139

rational form, 6

real part, 4, 12

reducing eigenvalue, 3, 17, 46, 59, 63, 74, 90, 425

reducing subspace, 4

relative boundary, 447

relative interior, 24, 66, 159, 447

relatively open set, 24, 447

resolvent, 3

Reuleaux n-gon, 454

Reuleaux triangle, 454
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Riesz–Fejér theorem, 258

right essential spectrum, 9

right spectrum, 3, 22

right-Fredholm operator, 9

rigidly convex set, 246

row stochastic matrix, 277, 292

Schatten p-class, 6, 171, 354

Schur complement, 142

sectorial operator, 62, 91

self-commutator, 165, 190

Siebeck’s theorem, 319

similar operators, 4, 27

simple bilateral shift, 4

simple regular analytic arc, 182, 185

simple unilateral shift, 4, 26

singular Hermitian operator, 172, 310

singular point, 242

singular unitary operator, 172, 191

smooth point, 447

Sn class, 10, 294, 416

Sn-matrix, 10, 294, 430, 441, 445

S−1
n -matrix, 351, 357

SOT, 2, 25

spatial matricial range, 390

spectral decomposition, 58

spectral mapping theorem, 3

spectral measure, 57

spectral radius, 3, 32, 148, 154,

273, 290

spectral set, 221, 238

spectrum, 3, 16

square-zero operator, 3, 51, 87, 133,

137, 145, 165, 338

star center, 192, 364, 376, 391

star-shaped set, 192, 364, 376, 391

∗-congruence, 293, 407

state, 147

Stinespring dilation theorem, 219

strict contraction, 10, 238

strictly convex set, 307, 354, 450

strong operator topology, 2, 25

strongly connected directed graph, 290

subnormal operator, 5, 61, 91, 223, 239

support function, 182, 226, 450

supporting line, 447

supporting plane, 447

Sylvester matrix, 271

Sylvester’s law of inertia, 408, 423

symmetric matrix, 6, 245, 247,

282, 283

Szegö kernel, 79

Sz.-Nagy dilation theorem, 10, 337

tangent line, 242

tangent plane, 447

tensor product, 131, 342

thin operator, 160, 165, 190

Toeplitz matrix, 10, 333

Toeplitz operator, 10, 65, 91, 92, 97, 125, 137,

180, 193, 239, 393, 403

Toeplitz regular matrix, 310, 354

total dilation, 174

trace, 167

trace-class operator, 6, 171, 191, 380

transcendental radius, 37, 49, 193, 383

transpose, 6, 43, 189, 440

tridiagonal matrix, 270

tridiagonal operator, 171, 191

unilateral shift, 4, 26, 61, 174, 191, 305, 329,

384, 388, 441, 444

unilateral weighted shift, 4, 31, 67, 94, 120, 137

unitarily irreducible operator, 4, 86, 248,

283, 289

unitarily reducible operator, 4, 248, 285

unitarily similar operators, 4

unitary n-dilation, 197, 236

unitary operator, 4, 12

unitary orbit, 371, 440, 441

upper boundary, 389

vector state, 149

Volterra operator, 6, 193, 239, 354

von Neumann inequality, 115, 221

weak convergence, 2

weak operator topology, 2, 25

weak-star topology, 7

weighted shift matrix, 289, 429

Weyl’s perturbation theorem, 443

Wold decomposition, 4

WOT, 2, 25

zero-diagonal operator, 24, 47, 162, 191

zero-dilation index, 411, 423

www.cambridge.org/9781108479066
www.cambridge.org

