Contents

Preface xi
Basic Terms and Notation xiii
IIT Lipschitz Extensions from Subsets of Metric Spaces 1
6 Extensions of Lipschitz Maps 3
6.1 Lipschitz n-connectedness . . . . . ... ... ... ... ..., 4
6.2 Whitney covers . . . . . . . ... 13
6.3 Main extension theorem . . . . . .. .. ... ... ......... 20
6.4 Corollaries of the main extension theorem . . . . . ... ... ... 28
6.5 Nonlinear Lipschitz extension constants . . . . . . ... ... ... 33
6.5.1 The classical spaceforms of nonpositive curvature . . . . . . 33

6.5.2 Lipschitz maps between Banach spaces . . . . . .. ... .. 42

6.5.3 Extensions preserving Lipschitz constants . . . . . . .. .. 44
Comments . . . . . . . . e e e e 47

7 Simultaneous Lipschitz Extensions 49
7.1 Characterization of simultaneous Lipschitz extension spaces . . . . 50
7.1.1 Basicnotions . . . . ... ... 50

7.1.2  Finiteness property . . . . . . . . ... 61

7.2 Main extension result . . . ... ... L L oL 69
7.3 Locally doubling metric spaces with uniform lattices . . . . . . .. 89
7.4 Spaces with the universal linear Lipschitz extension property . . . 105
Comments . . . . . . . . e e 115

8 Linearity and Nonlinearity 117
8.1 Snowflake stability of Lipschitz extension properties . . . . . . .. 117
8.2 Relation between linear and nonlinear extension constants . . . . . 123

8.3 Metric spaces without simultaneous Lipschitz extension property . 137
8.3.1 Two dimensional space of bounded geometry . . . ... .. 137



vi Contents
8.3.2  Peano type locally Lipschitz curve . . . . .. ... ... .. 145

8.3.3 Uniform lattice generated by a group. . . . . . . ... ... 149
Comments . . . . . . ... 150

IV  Smooth Extension and Trace Problems for Functions on

Subsets of R" 153
9 Traces to Closed Subsets: Criteria, Applications 155
9.1 Traces to closed subsets: criteria . . . . .. ... ... ... ... 156
9.1.1 Preliminaries . . . . . . . . . .. ... ... 156
9.1.2  AP“(R™) Spaces . . . . ..o 158
9.1.3 Spaces JIARC(R™) . ... 167
9.1.4 Local versions of the extension results . . . . ... ... .. 178
9.2 Traces to Markovsets . . . . ... .. ... ... .. ... . 180
9.2.1 Markovsets . . . . . ... 180
9.2.2 Traces of the space C'A®*(R") to Markov sets . . . . . . . 191
9.2.3 Traces of Morrey-Campanato spaces to Markov sets . . . . 197
9.3 Simultaneous extensions from uniform domains . . . . . .. .. .. 208
9.3.1 Uniform domains . . . . . . . .. ... .. ... ....... 209
9.3.2 Simultaneous extensions of Lipschitz spaces from uniform
domains . . . . . .. Lo 215
9.3.3  Uniform domains and Whitney’s cubes . . . . . .. ... .. 225
Comments . . . . . . . . e e e 234
10 Whitney Problems 241
10.1 Formulation of the problems . . . . . . ... ... ... ... .... 242
10.1.1 Trace spaces . . . . . v v v v v v i vt 243
10.1.2 Finiteness Property . . . . . . .. ... .. ... ... ... 246
10.1.3 Finiteness Problem . . . . . . .. .. ... ... ... .. .. 249
10.1.4 Finiteness constants . . . . . . .. ... ... .. ... 249
10.1.5 The trace problem for finite sets . . . . . . ... ... ... 265
10.1.6 Linear extension problems . . . . . . . .. ... .. ... .. 269
10.1.7 Remarks on structure of extension algorithms . . . . . . .. 275
10.2 Trace and extension problems for Markov sets . . . . . . . ... .. 281
10.2.1 Uniform approximation by finite-dimensional subspaces . . 281
10.2.2 Finiteness constants for Markov sets . . . . . . . .. .. .. 283
10.2.3 Finiteness constants for weak Markov sets . . . . . . . . .. 286
10.2.4 Linearity problem for Markov sets . . . . . ... ... ... 299
10.2.5 Linearity problem for weak Markov sets . . . . . .. .. .. 301
10.2.6 Divided difference characteristic for trace spaces of A% (R™)
on Markovsets . . . ... ... ... ... ... .. ..., 305

10.2.7 Concluding remarks . . . . .. ... ... .o 311



Contents

10.3 C*«(R™) spaces: finiteness and linearity . . . . .. ... ... ...
10.3.1 Sharp finiteness constant for CL¥(R™) . . . . . ... .. ..
10.3.2 Fefferman’s finiteness theorem . . . . . . . ... ... ...
10.3.3 Fefferman’s general finiteness theorem . . . . . . . ... ..
10.3.4 Fefferman’s linearity theorem . . . . . . .. ... ... ...

10.4 Fefferman’s solution to the classical Whitney problems . . . . . . .
10.4.1 Fefferman’s finiteness theorem for CF(R™) . . . . .. . . ..
10.4.2 Fefferman’s linearity theorems . . . . . . . ... ... ...
10.4.3 Remarks on the proof of Theorem 10.104 . . . . .. .. ..

10.5 Jet space J*A%“(R™): finiteness and linearity . . . ... ... ...
10.5.1 Finiteness property . . . . . . . .. ... oo
10.5.2 Linearity . . . . . . .. ..o

Comments
Bibliography

Index

vii

311
312
320
324
329
331
331
336
337
341
342
368
379

383

413






Contents of Volume 1

Preface

Basic Terms and Notation

I Classical Extension-Trace Theorems and Related Results

1 Continuous and Lipschitz Functions
Continuous Functions . . . . . . . .. ... 0oL
1.1 Notation and definitions . . . . . . . . . ... .. ... ... ...,
1.2 Extension and trace problems: formulations and examples . . . . .
1.3 Continuous selections . . . . . . . . ... L oL o
1.4 Simultaneous continuous extensions. . . . . . . . .. .. ... ...
1.5 Extensions of continuous maps acting between metric spaces . . . .
1.6 Absolute metric retracts . . . . . . ... L
Lipschitz Functions . . . . . . . . . .. ... .
1.7 Notation and definitions . . . . . . . . . .. ... ... .. ... ..
1.8 Trace and extension problems for Lipschitz functions . . . . . . . .
1.9 Lipschitz selection problem . . . .. .. ... .. ... ... ...,
1.10 Extensions preserving Lipschitz constants . . . . .. ... .. ...
1.11 Lipschitz extensions . . . . . . . . . . . . .. ... ... ... ..
1.12 Simultaneous Lipschitz extensions . . . . . ... ... ... ....
1.13 Simultaneous Lipschitz selection problem . . . . .. ... ... ..

Comments . . . . . . . . e e e
Appendices . . . . ...
A. Topological dimension and continuous extensions of maps into S™ .
B. Helly’s topological theorem . . . . ... ... ... .........
C. Sperner’s lemma and its consequences . . . . . .. ... ... ...
D. Contractions of n-spheres . . . . . ... .. ... ...

ix



Contents of Volume I

2 Smooth Functions on Subsets of R™

2.1 Classical function spaces: notation and definitions . . . . . . . . ..
2.2 Whitney’s extension theorem . . . .. ... ... ... . ......
2.3 Divided differences, local approximation and differentiability . . . .
2.4 Trace and extension problems for univariate C* functions . . . . .
2.5 Restricted main problem for some classes of domains in R™

2.6 Sobolev spaces: selected trace and extension results . . . . . . . ..
Comments . . . . . . . ...
Appendices . . . . ...
E. Difference identities . . . . . . . . ... oL
F. Local polynomial approximation and moduli of continuity . . . . .
G. Local inequalities for polynomials . . . . . .. ... ... ... ...

IT Topics in Geometry of and Analysis on Metric Spaces

3 Topics in Metric Space Theory

3.1 Principal concepts and related facts . . . . . ... ... ... ...
3.2 Measures on metric spaces . . . . . . . ...
3.3 Basic classes of metric spaces . . . . . . ... ...
Comments . . . . . . . . e e e

4 Selected Topics in Analysis on Metric Spaces

4.1 Dvoretsky type theorem for finite metric spaces . . . . . . . .. ..
4.2 Covering metric invariants . . . . . . ... ..o
4.3 Existence of doubling measures . . . . ... ... ... ... ...
4.4 Spaceofballs . . ... .. ...
4.5 Differentiability of Lipschitz functions . . . . .. .. ... .. ...
4.6 Lipschitz spaces . . . . . . . . ...
Comments . . . . . . . ...

5 Lipschitz Embedding and Selections

5.1 Embedding of metric spaces into the space forms of nonpositive
curvature . . . ..o Lo Lo
5.2 Roughly similar embeddings of Gromov hyperbolic spaces . . . . .
5.3 Lipschitz selections . . . . . . . .. ..o oL
5.4  Simultaneous Lipschitz selections . . . . . . . ... . ... ... ..
Comments . . . . . . . . e e e e
Bibliography

Index



2 Springer
http://www.springer.com/978-3-0348-0211-6

Methods of Geometric Analysis in Extension and Trace
FProblems

Violume 2

Brudnyi, A.; Technion R&D Foundation Ltd, P.¥.B.
2012, XX, 416 p., Hardcowver

ISEN: 978-3-0348-0211-6

& product of Birkhauser Basel



	Contents
	Contents of Volume I



