
Index

BMO, 99
BMOA, 99
BVper[0, 1], 91, 132, 177, 179, 185
C[0, 1], 91, 98, 134
C0(R), 151
C0(Rd), 242
Cper[0, 1], 183, 184
C∞

per[0, 1], 125
Hs(Rn), 247
Hs(Tn), 254
Lp(Ω, μ), 91, 98
NBV[0, 1], 98
Wk

p(Rn), 272
Γ-function, 257
σ-algebra, 47, 48, 56
ba(Ω, μ), 98
c, 91, 98
c0, 91, 98
c0(Z), 164
l2, 90, 133
l∞(Z), 91
lp(Z), 90
hp, 322, 323, 327
A(Z), 164
R∞, 125
B(X, Y), 94
B(R), 22
B1(H), 116
B2(H), 116
C(H), 116, 117
C(R), 125
Cc(R), 125
H p, 319–321, 323, 327, 329
H p(H), 327, 329
L(X), 95
M(Rn), 241

M[0, 1], 98
M+(Rd), 242
O′(Rn), 229
O(Rn), 224, 228, 248, 255
S(R), 201
S(Rn), 217

Abel summability, 207
absolute continuity, 39, 45, 47, 54, 56, 184
almost everywhere convergence, 30
analytic continuation, 318
analytic function, 274

accumulation of zeros, 290
essential singularity, 285
exponential type, 313, 314
factorisation, 285, 289
order of a zero, 285, 289, 298
pole, 285, 288
primitive, 279, 303
removable singularity, 285

angle between vectors, 74
approximate identity, 171
arc, 277
arc length parametrisation, 47
arithmetical means, 170
averaging operator, 182

Baire class, 54
Banach algebra, 95, 96, 184, 258
Banach space, 84, 132, 183

reflexive, 105, 107, 134, 135
strictly convex, 132
uniformly convex, 105

basis
Hamel, 76, 77, 129
orthonormal, 77, 129, 131, 132
Schauder, 88, 130, 134
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Schauder basis, 184
Bergman space, 92, 99
Bernstein polynomials, 132
Blaschke product, 321
Bloch space, 99
Borel set, 22, 24, 53
Borel–Cantelli lemma, 53
bounded variation, 44, 45, 56

canonical factorisation, 321
Cantor ternary set, 24, 52, 53, 56, 70
Cauchy–Riemann equations, 275
completeness, 84, 133
complex derivative, 274

higher order, 281
complex exponential, 282
complex logarithm, 294

discontinuous argument, 294
complex power, 295
complexification, 117, 158
conformal, 275, 292, 329

equivalence, 304
preservation of angles, 292
Schwarz–Christoffel map, 304
self-map, 306, 309–311

conjugate function, 327, 329
connected, 277

multiply, 305
simply, 299

contour integration, 288
convolution, 164, 183, 206, 209, 224, 229
cross ratio, 309
cycle, 298

Daniell integral, 68
Darboux property, 43, 56
differentiation, 173
dilation, 217
Dini’s criterion, 185
Dirac mass, 222, 228
Dirac’s comb, 236
Dirichlet kernel, 166–168, 183, 234

conjugate, 184
distribution

compact support, 226, 228, 229, 255, 256
derivative, 223, 226
kernel, 272
periodic, 235
tempered, 221, 222, 224, 237, 256

division, 256
primitive, 255

domain, 279
Jordan, 306

dual space, 97, 102, 107, 250
algebraic, 134

dyadic sums, 185

eigenvalue, 119, 136
essential supremum, 92
extended complex plane, 308

Fatou’s lemma, 34, 54
Fejér kernel, 171, 173, 178, 234
Fibonacci sequence, 284
first harmonic, 9
Fourier coefficients, 159, 163, 183, 238, 320

uniqueness, 175, 235
Fourier multiplier, 272, 332
Fourier series, 3, 159, 231

conjugation, 160, 325
divergence, 160, 183–185, 197
mean-square convergence, 176, 232
pointwise convergence, 232, 312
rectangular convergence, 233
spherical convergence, 233, 257
square convergence, 233, 257
termwise integration, 175

Fourier transform, 200, 314, 316
Lp(Rn), 220, 246, 247
differentiation, 218, 227
eigenspace, 208
Gaussian, 257
integrable functions, 206, 219
multiplication, 227
rotation-invariance, 256
Schwartz class, 203, 217, 218
square-integrable functions, 205, 219
tempered distribution, 227

Fréchet space, 124, 202, 221, 272
fractional linear transformation, 308
Fredholm alternative, 121, 136
function

Dirichlet, 51, 54
Hermite, 132, 208
Laguerre, 132
positive-definite, 185, 241, 245, 257
simple, 30

fundamental group, 303
fundamental solution, 230, 231, 257, 272

Gauss summability, 207
Gibb’s phenomenon, 179
Gram–Schmidt orthonormalisation, 81, 129

Hölder space, 91, 133, 166, 183, 185, 249, 331
little, 133

Hardy space, 92, 99, 317, 319, 320, 322
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upper half-plane, 327
harmonic conjugate, 321, 323
harmonic function, 321
heat equation, 4
Hilbert cube, 130, 158
Hilbert space, 74

dimension, 82
Hilbert transform, 197, 210, 332
homology, 292, 299, 300, 303
homology group, 299
homothety, 309
homotopy, 300, 303
hyperbolic geodesic, 310, 311
hyperbolic metric, 310, 311

identity
De Morgan’s, 22
Parseval, 77, 177
Plancherel, 77, 177, 209, 232, 318

inequality
Bessel, 80, 81, 318
Cauchy–Schwarz, 74
Chebyshev, 54
Hölder, 198
Markov, 54

inner product, 73
integral means, 318, 319, 322
inversion, 309
isometry, 85

Jordan curve, 277

Laplace transform, 135
Lebesgue integral

change of variables, 41
integration by parts, 41

left-shift, 133
Lipschitz continuity, 56
localisation principle, 175, 235
logarithmic branch point, 294
loop, 277

Möbius transformation, 308
matrix representation, 136
measurable

Borel, 29, 53
Lebesgue, 25, 29, 52, 53

measure, 47
σ-finite, 48, 56
absolutely continuous, 50
Borel, 22–24, 70, 221, 241, 245

tempered, 222
complex, 49
counting, 56

Dirac, 48
Jordan decomposition, 50
Lebesgue

inner, 24
outer, 24

negative variation, 50
positive variation, 50
Radon, 70
Radon–Nikodym derivative, 50
regular, 25
signed, 48
total variation, 50

Mellin transform, 209
metric space, 84

compactness, 89
completion, 85

multiplication operator, 136, 331

Neumann expansion, 119
nontangential boundary value, 324
normed linear space, 83
nowhere differentiable, 55

operator
adjoint, 112, 158
bounded linear, 93, 133
compact, 113, 115, 120, 122, 124, 136
finite-rank, 115
Hilbert–Schmidt, 112, 116
multiplication, 113
normal, 136
self-adjoint, 113, 120, 122, 135
trace class, 116
unitary, 113, 136
Volterra, 136

ordering
partial, 76
total, 76

orthogonal complement, 80, 129
orthogonality, 74
oscillatory integral, 333

parallelogram law, 79
partition of unity, 237
path integral, 278
periodic distribution, 197, 237, 257
piecewise C1, 278
pointwise convergence, 165, 170
pointwise evaluations, 107
Poisson kernel, 321, 322, 325

conjugate, 322, 329
Poisson representation, 321, 323
Poisson summation formula, 236, 239, 240
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Poisson’s formula, 183
power series, 281, 306, 319

disc of convergence, 282
lacunary, 318
Laurent, 285
natural boundary, 318

pre-Hilbert space, 73
principal branch, 294, 295
principal value, 255, 332
projection, 78, 80, 131
pseudodifferential operator, 332, 333

symbol, 332
pure frequency, 2
Pythagorean rule, 74

quaternions, 97

radial limit, 319, 323
rational function, 284, 287, 288
realification, 118
rectifiable curve, 44, 46, 306
repartition function, 32, 53
residue, 286, 287
resolvent set, 118, 120
Riemann integral, 18, 26, 51–53
Riemann–Lebesgue lemma, 163, 206, 219,

257
right-shift, 133
rotation, 306, 309

Schwartz class, 125, 201, 220, 221
second harmonic, 9
separability, 77, 82, 85, 129, 132, 183
series

absolutely convergent, 87
convergence, 87
unconditionally convergent, 87

shah functional, 236
singular integral, 332
singular value, 124
slowly increasing sequence, 238
Sobolev space, 92, 98, 162, 247, 250, 258, 272

multiplication, 251
periodic, 254, 258

spectral radius, 136
spectral theorem, 123
spectrum, 118, 120, 136

continuous, 119
residual, 119, 136

spherical coordinates, 236
standing wave, 9
stereographic projection, 308
superposition principle, 6

symmetric partial sums, 159, 160, 183, 185,
198, 331

Tauberian result, 178
Taylor’s formula, 255
tempered Lp-function, 222, 230, 254
test function, 202, 204, 225
theorem

argument principle, 292
Arzelà–Ascoli, 130, 283
Baire category, 109, 125
Banach–Alaoglu, 107
Bochner, 245
Carathéodory, 305
Casorati–Weierstrass, 285
Cauchy, 279
Cauchy (global), 299, 300
Cauchy’s integral formula, 280, 285
closed graph, 111, 127, 134, 135
Darboux, 304
dominated convergence, 35
Eberlein–Shmulyan, 106
Egorov, 54
Fourier series, 77
Fubini, 36, 165
fundamental (algebra), 285
fundamental (integral calculus), 40
Hadamard gap, 318
Hahn–Banach, 99–103, 126
Hausdorff–Young, 197, 247
Helly, 243
homotopy invariance, 302
Hurwitz, 303
identity, 290
inverse mapping, 111
Jordan curve, 277, 296
Jordan decomposition, 44
Lévy, 244
Laurent series expansion, 284
Lebesgue differentiation, 38
Liouville, 285
Luzin, 54
maximum modulus principle, 281, 313
maximum principle, 321
mean-value, 135, 281, 321
monotone convergence, 33
Montel, 283
Morera, 279, 282, 283
open mapping, 110, 127, 135, 289
Paley–Wiener, 314, 316
Phragmen–Lindelöf, 314
Picard, 285
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Pick’s lemma, 309
Radon–Nikodym, 50, 56
Rellich, 252
residue, 287, 288
Riemann mapping, 305, 312
Riesz representation, 69, 97, 223, 241
Riesz–Schauder, 122
Riesz–Thorin, 247
Rouché, 303
Schwarz lemma, 306
Sobolev embedding, 251
Tonelli, 37
Vitali, 54
Weierstrass approximation, 257
Weierstrass preparation, 290

total variation, 44, 47
translation, 163, 173, 209, 217, 221, 223, 257,

309
travelling wave, 6
trigonometric

function, 282
polynomial, 1, 2, 183
series, 162, 184

conjugation, 325

uniform boundedness principle, 109, 127, 135

vague convergence, 242
vector space, 73

wave equation, 4
weak compactness, 106
weak convergence, 106, 134, 242, 244, 245
weak derivative, 248
weak∗-convergence, 107, 108, 242
winding number, 292, 294–298

Zorn’s lemma, 76
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