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45. J. Bergh and J. Löfström. Interpolation spaces. An introduction. Springer-Verlag,
Berlin, 1976. Grundlehren der Mathematischen Wissenschaften, No. 223.

46. O. Besov. Embeddings of spaces of differentiable functions of variable smoothness.

Tr. Mat. Inst. Steklova, 214:19–53, 1997.
47. O. Besov. Interpolation, embedding, and extension of spaces of functions of variable

smoothness, (Russian). Tr. Mat. Inst. Steklova, 248:47–58, 2005.
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102. L. Diening, J. Málek, and M. Steinhauer. On Lipschitz truncations of Sobolev func-
tions (with variable exponent) and their selected applications. ESAIM Control Optim.
Calc. Var., 14(2):211–232, 2008.
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105. L. Diening and M. Růžička. Integral operators on the halfspace in generalized
Lebesgue spaces Lp(·), part II. J. Math. Anal. Appl., 298:572–588, 2004.
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195. P. Harjulehto, P. Hästö, M. Koskenoja, and S. Varonen. Variable Sobolev capacity
and the assumptions on the exponent. In Orlicz centenary volume. II, volume 68 of
Banach Center Publ., pages 51–59. Polish Acad. Sci., Warsaw, 2005.
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203. P. Harjulehto, P. Hästö, and M. Pere. Variable exponent Lebesgue spaces on metric
spaces: the Hardy-Littlewood maximal operator. Real Anal. Exchange, 30:87–103,
2004.
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exponent Sobolev spaces. J. Inequal. Appl., page 18, 2007. Art. ID 32324.

210. P. Harjulehto, T. Kuusi, T. Lukkari, N. Marola, and M. Parviainen. Harnack’s inequal-
ity for quasiminimizers with non-standard growth conditions. J. Math. Anal. Appl.,
344:504–520, 2008.

211. P. Harjulehto and V. Latvala. Fine topology of variable exponent energy supermini-
mizers. Ann. Acad. Sci. Fenn. Math., 33:491–510, 2008.
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234. T. Kilpeläinen, J. Kinnunen, and O. Martio. Sobolev spaces with zero boundary values

on metric spaces. Potential Anal., 12:233–247, 2000.
235. D. Kinderlehrer and G. Stampacchia. An introduction to variational inequalities and

their applications, volume 88 of Pure and Applied Mathematics. Academic Press Inc.
[Harcourt Brace Jovanovich Publishers], New York, 1980.

236. J. Kinnunen. The Hardy-Littlewood maximal function of a Sobolev function. Israel
J. Math., 100:117–124, 1997.

237. J. Kinnunen and V. Latvala. Lebesgue points for Sobolev functions on metric spaces.
Rev. Mat. Iberoamericana, 18:685–700, 2002.

238. J. Kinnunen and P. Lindqvist. The derivative of the maximal function. J. Reine
Angew. Math., 503:161–167, 1998.

239. V. Kokilashvili and M. Krbec. Weighted inequalities in Lorentz and Orlicz spaces.
Singapore etc.: World Scientific Publishing Co. Pte. Ltd. xii, 233 p., 1991.

240. V. Kokilashvili and A. Meskhi. Weighted criteria for generalized fractional maxi-
mal functions and potentials in Lebesgue spaces with variable exponent. Integral
Transforms Spec. Funct., 18:609–628, 2007.



References 493

241. V. Kokilashvili, V. Paatashvili, and S. Samko. Boundary value problems for analytic
functions in the class of Cauchy-type integrals with density in Lp(·)(Γ). Bound. Value
Probl., 2005(1):43–71, 2005.

242. V. Kokilashvili, V. Paatashvili, and S. Samko. Boundedness in Lebesgue spaces with
variables exponent of the Cauchy integral operator on Carleson curves. In Modern
operator theory and applications, volume 170 of Oper. Theory Adv. Appl., pages 167–
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for Φ-function, 42
for modular, 42, 43
weak for modular, 26

Decomposition theorem, 240
Density

of bounded functions, 290

of compactly supported functions, 290
of continuous functions, 305

of Lipschitz functions, 310
of Schwartz functions, 390
of smooth functions, 90, 130, 289, 395

Dini–Lipschitz, 100
Discontinuous exponent, 299
Discrete Lebesgue spaces, 114

Distribution, 17
Distributional derivative, 17

Divergence equation, 459, 466
Domain, 10
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Boman chain, 239
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John, 237

Jones, 276
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uniform, 276
with Ck,λ-boundary, 237
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Dominated, 156
Dominated convergence, 16, 40, 77
Doubling measure, 13

Dual exponent, 15
Dual space, 11, 383
Dyadic cube, 162, 277

Dyadic maximal function, 162

Eigenvalues, 402
Emanating chain condition, 238

Embedding between Lebesgue spaces, 82
Equi-integrable, 16

Existance of solutions, 402, 418
Existence of solutions, 405, 412
Extension domain, 276, 282, 292

Extension of exponent, 102
Extension operator, 276, 278, 282
Extrapolation

application of, 276, 395
Extrapolation theorem, 218

Fat complement, 349

Fat complement, 310
Fatou property, 41, 61, 77

Fatou’s lemma, 16

for the modular, 40, 77
for the norm, 41, 77

Fourier transform, 368
Fundamental solution, 455

Poisson problem, 438
Stokes problem, 447

G-constant, 223
Generalized Orlicz space, 38
Generalized Φ-function, 36

proper, 61, 78

Hardy’s inequality, 247
Hardy–Littlewood maximal operator, 111
Harmonic mean, 109
Harmonic mean pQ, 109

Harnack’s inequality, 419, 436
a counter example, 410
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the one dimensional case, 409

weak, 419, 435
Hausdorff measure, 334

variable, 335
Hölder’s inequality, 53, 81, 82

Initial topology, 14

Intersection of vector spaces, 85
Intrinsic trace space, 370
Inverse

left-continuous, 72

right-continuous, 54
Isomorphism, 11

Jensen’s inequality, 17
John domain, 237

John ball, 237
John center, 237
John path, 237
unbounded, 239

Kernel, 208

Bessel, 388
condition (D’), 461
condition (D), 210
Newton potential, 438

Riesz, 199
standard, 208

Korn’s inequality, 469
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Lattice, 250
Lavrentiev phenomenon, 289
Least bell shaped majorant, 128
Lebesgue point, 353

for Sobolev functions, 357, 359

non-existence for Sobolev functions, 362
Lebesgue space, 14, 25, 73
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Left-continuous inverse, 72
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Lipschitz functions, 293

Lipschitz truncation, 310
Locally finite, 115
Locally integrable, 49
Locally N-finite, 115

log-Hölder continuity, 8, 100
Lower semicontinuity

of modular, 28, 32, 40, 77
of norm, 42, 77

Luxemburg norm, 24

Maximal inequality
strong, 113, 114, 139, 181

vector valued, 222
weak, 111, 119, 120

Maximal operator
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Hardy–Littlewood, 111
Mϕ, 228
Mq, 111, 228

Mean continuity, 247

Measurable functions, 22
Measure, 13

absolutely continuous, 16
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Lϕ, 61, 63
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Operator

associated to a kernel, 208
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singular integral, 208
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Parabolic equations, 402
Partition of unity, 14, 308
Φ-function, 34
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positive, 34, 37

Poincaré inequality, 255, 256, 262
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in a modular form, 257
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Polynomial, 379
Proper, 61, 78
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Quasicontinuous representative, 341, 354
Quasieverywhere, 339
Quasiminimizer, 416
Quasinorm, 11

Quotient norm, 369, 381

Reflexive space, 12
Regularity, 402
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Riesz

kernel, 199

potential operator, 199
transform, 389

Right-continuous inverse, 54

Rubio de Francia operator, 219

Scaling argument, 34
Schwartz class, 368
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space, 24
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Sharp operator, 206, 221, 371
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Simple function, 37
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Solid, 41, 61, 77
Solution, 417, 421
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Standard mollifier, 15

family, 15
Stokes problem, 446
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Strong type, 115
Strongly dominated, 168
Subsolution, 417, 421
Sum of vector spaces, 85
Superharmonic function, 420
Supersolution, 417, 421
Symmetric gradient, 469
Systems of differential equations, 402

Taylor polynomial
averaged, 278

Touch, 277
Trace, 369

embedding, 396
modular, 371
space, 369, 381
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Truncation, 310

Uniformly convex
N-function, 43
norm, 12
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space, 12, 46, 89, 249, 251
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bounded, 69
of class A, 117
of class Aloc, 117
of class P log, 101

Variable smoothness, 393

Weak A-solution, 421
Weak derivative, 248
Weak gradient, 248

Weak Harnack inequality, 419, 435

Weak Lebesgue space, 111
Weak Lipschitz, 100
Weak partial derivative, 248
Weak solution, 417, 421
Weak type, 111, 115
Whitney decomposition, 277

Young’s inequality, 30, 52, 55, 80
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Vol. 1836: C. Nǎstǎsescu, F. Van Oystaeyen, Methods of
Graded Rings. XIII, 304 p, 2004.
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Poland 2006. Editors: V. Capasso, M. Lachowicz (2008)
Vol. 1941: S.M.J. Haran, Arithmetical Investigations.
Representation Theory, Orthogonal Polynomials, and
Quantum Interpolations (2008)
Vol. 1942: S. Albeverio, F. Flandoli, Y.G. Sinai, SPDE in
Hydrodynamic. Recent Progress and Prospects. Cetraro,
Italy 2005. Editors: G. Da Prato, M. Röckner (2008)
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