


Selected Title s i n Thi s Serie s 

48 Yoa v Benyamin i an d Jora m Lindenstrauss , Geometri c nonlinea r functiona l analysis , 

Volume 1 , 200 0 

47 Yur i I . Manin , Frobeniu s manifolds , quantu m cohomology , an d modul i spaces , 199 9 

46 J . Bourgain , Globa l solution s o f nonlinea r Schrodinge r equations , 199 9 

45 Nichola s M . Kat z an d Pete r Sarnak , Rando m matrices , Frobeniu s eigenvalues , an d 
monodromy, 199 9 

44 Max-Alber t Knus , Alexande r Merkurjev , an d Marku s Rost , Th e boo k o f 

involutions, 199 8 

43 Lui s A . Caffarell i an d Xavie r Cabre , Full y nonlinea r ellipti c equations , 199 5 

42 Victo r Guil lemi n an d Shlom o Sternberg , Variation s o n a  them e b y Kepler , 199 0 

41 Alfre d Tarsk i an d Steve n Givant , A  formalizatio n o f se t theor y withou t variables , 198 7 

40 R . H . Bing , Th e geometri c topolog y o f 3-manifolds , 198 3 

39 N . Jacobson , Structur e an d representation s o f Jorda n algebras , 196 8 

38 O . Ore , Theor y o f graphs , 196 2 

37 N . Jacobson , Structur e o f rings , 195 6 

36 W . H . Gottschal k an d G . A . Hedlund , Topologica l dynamics , 195 5 

35 A . C . Schaeffe r an d D . C . Spencer , Coefficien t region s fo r Schlich t functions , 195 0 

34 J . L . Walsh , Th e locatio n o f critica l point s o f analyti c an d harmoni c functions , 195 0 

33 J . F . Ri t t , Differentia l algebra , 195 0 

32 R . L . Wilder , Topolog y o f manifolds , 194 9 

31 E . Hill e an d R . S . Phil l ips , Functiona l analysi s an d semigroups , 195 7 

30 T . Rado , Lengt h an d area , 194 8 

29 A . Weil , Foundation s o f algebrai c geometry , 194 6 

28 G . T . Whyburn , Analyti c topology , 194 2 

27 S . Lefschetz , Algebrai c topology , 194 2 

26 N . Levinson , Ga p an d densit y theorems , 194 0 

25 Garret t Birkhoff , Lattic e theory , 194 0 

24 A . A . Albert , Structur e o f algebras , 193 9 

23 G . Szego , Orthogona l polynomials , 193 9 

22 C . N . Moore , Summabl e serie s an d convergenc e factors , 193 8 

21 J . M . Thomas , Differentia l systems , 193 7 

20 J . L . Walsh , Interpolatio n an d approximatio n b y rationa l function s i n th e comple x 

domain, 193 5 

19 R . E . A . C . Pale y an d N . Wiener , Fourie r transform s i n th e comple x domain , 193 4 

18 M . Morse , Th e calculu s o f variation s i n th e large , 193 4 

17 J . M . Wedderburn , Lecture s o n matrices , 193 4 

16 G . A . Bliss , Algebrai c functions , 193 3 

15 M . H . Stone , Linea r transformation s i n Hilber t spac e an d thei r application s t o analysis , 

1932 

14 J . F . Ri t t , Differentia l equation s fro m th e algebrai c standpoint , 193 2 

13 R . L . Moore , Foundation s o f poin t se t theory , 193 2 

12 S . Lefschetz , Topology , 193 0 

11 D . Jackson , Th e theor y o f approximation , 193 0 

10 A . B . Coble , Algebrai c geometr y an d thet a functions , 192 9 

9 G . D . Birkhoff , Dynamica l systems , 192 7 

8 L . P . Eisenhart , Non-Riemannia n geometry , 192 7 

7 E . T . Bell , Algebrai c arithmetic , 192 7 

(Continued in  the  back  of  this  publication) 



This page intentionally left blank



Geometri c Nonlinea r 
Functiona l Analysi s 
Volum e 1 



This page intentionally left blank



America n Mathematica l Societ y 

Colloquiu m Publication s 
Volum e 48 

Geometri c Nonlinea r 
Functiona l Analysi s 
Volum e 1 

Yoa v Benyamin i 
Jora m Lindenstraus s 

America n Mathematica l Societ y 
Providence , Rhod e  Islan d 

http://dx.doi.org/10.1090/coll/048



Editorial Boar d 

Joan S . Birma n 
Susan J . Priedlander , Chai r 

Stephen Lichtenbau m 

1991 Mathematics  Subject  Classification.  P r i m a r y 46-XX ; 
Secondary 22-XX , 28-XX , 47-XX , 52-XX , 54-XX . 

ABSTRACT. Thi s volum e i s devote d t o th e stud y o f uniforml y continuou s and , i n particular , Lip -
schitz function s betwee n Banac h spaces . Als o studied i s the relate d questio n o f classifying Banac h 
spaces an d thei r subset s (mainl y spheres ) wit h respec t t o unifor m o r Lipschit z classification . 

Library o f Congres s Cataloging-in-Publicatio n D a t a 

Benyamini, Yoav , 1943 -
Geometric nonlinea r functiona l analysi s /  Yoa v Benyamini , Jora m Lindenstrauss . 

p. cm . —  (America n Mathematica l Societ y colloquium publications , ISS N 0065-925 8 ;  v. 48 ) 
Includes bibliographica l references . 
ISBN 0-8218-0835- 4 (hardcove r :  alk . paper ) 
1. Nonlinea r functiona l analysis . I . Lindenstrauss , Joram , 1936 - .  II . Title . III . Series : 

Colloquium publication s (America n Mathematica l Society ) ;  v. 48 . 
QA321.5.B46 200 0 
515'.7-dc21 99-1773 4 

CIP 

Copying an d reprinting . Individua l reader s o f thi s publication , an d nonprofi t librarie s 
acting fo r them , ar e permitte d t o mak e fai r us e o f th e material , suc h a s t o cop y a  chapte r fo r us e 
in teachin g o r research . Permissio n i s grante d t o quot e brie f passage s fro m thi s publicatio n i n 
reviews, provide d th e customar y acknowledgmen t o f th e sourc e i s given . 

Republication, systemati c copying , o r multipl e reproductio n o f any materia l i n this publicatio n 
is permitte d onl y unde r licens e fro m th e America n Mathematica l Society . Request s fo r suc h 
permission shoul d b e addressed t o the Assistan t t o the Publisher , America n Mathematica l Society , 
P. O. Bo x 6248 , Providence , Rhod e Islan d 02940-6248 . Request s ca n als o b e mad e b y e-mai l t o 
reprint-permissionQams.org. 

© 200 0 b y th e America n Mathematica l Society . Al l right s reserved . 
The America n Mathematica l Societ y retain s al l right s 

except thos e grante d t o th e Unite d State s Government . 
Printed i n th e Unite d State s o f America . 

@ Th e pape r use d i n thi s boo k i s acid-fre e an d fall s withi n th e guideline s 
established t o ensur e permanenc e an d durability . 

Visit th e AM S hom e pag e a t URL : ht tp: / /www.ams.org / 

10 9  8 7  6  5  4 3  2  1  0 5 0 4 0 3 0 2 0 1 0 0 



Dedicated t o A . Dvoretzky , ou r teacher , colleagu e an d frien d 
Founder o f the functiona l analysi s schoo l i n Israe l 



This page intentionally left blank



Contents 

Introduction 1 
1. Th e Subjec t Matte r 1 
2. Th e Book . Conventions , Prerequisites , Etc . 7 
3. Acknowledgement s 9 

Chapter 1 . Retractions , Extension s an d Selection s 1 1 
1. Absolut e Lipschit z Retract s 1 1 
2. Extensio n o f Maps o n Hilber t Spac e 1 8 
3. Michael' s Selectio n Theore m 2 1 
4. Lipschit z an d Unifor m Selection s 2 6 
5. Note s an d Remark s 3 1 

Chapter 2 . Retractions , Extension s an d Selection s (Specia l Topics ) 3 5 
1. Approximatio n o f Uniformly Continuou s Function s 3 5 
2. Th e Neares t Poin t Ma p 4 0 
3. Th e Contractio n Extensio n Propert y 4 4 
4. Th e Steine r Poin t 4 8 
5. Simultaneousl y Continuou s Map s 5 3 
6. Note s an d Remark s 5 8 

Chapter 3 . Fixe d Point s '  6 1 
1. Continuou s Map s 6 1 
2. Lipschit z Map s 6 3 
3. Nonexpansiv e Map s 6 5 
4. Approximatio n o f Fixed Point s 7 0 
5. Note s an d Remark s 7 9 

Chapter 4 . Differentiatio n o f Conve x Function s 8 3 
1. Basi c Definition s an d Result s 8 3 
2. Conve x Function s 8 5 
3. Note s an d Remark s 9 6 

Chapter 5 . Th e Radon-Nikody m Propert y 9 9 
1. Vecto r Measure s an d Integratio n o f Vector-Valued Function s 9 9 
2. Th e Radon-Nikody m Propert y 10 2 
3. Differentiability , Tree s an d th e RN P 11 0 
4. Example s Relate d t o th e RN P 11 4 
5. Note s an d Remark s 12 1 

Chapter 6 . Negligibl e Set s an d Gateau x Differentiabilit y 12 5 
1. Haa r Nul l Set s 12 5 
2. Gaussia n Measure s 13 5 



x CONTENT S 

3. Gaus s Nul l Set s 14 1 
4. Gateau x Differentiabilit y o f Lipschit z Function s 15 3 
5. Example s Relate d t o Freche t Differentiabilit y 15 6 
6. Note s an d Remark s 16 1 
7. Summar y 16 6 

Chapter 7 . Lipschit z Classificatio n o f Banac h Space s 16 9 
1. Linearizatio n o f Lipschit z Map s 16 9 
2. Application s an d Example s 17 4 
3. Note s an d Remark s 18 3 

Chapter 8 . Unifor m Embedding s int o Hilber t Spac e 18 5 
1. Positiv e Definit e an d Negativ e Definit e Function s 18 5 
2. Unifor m Embedding s int o Hilber t Spac e 19 0 
3. Note s an d Remark s 19 5 

Chapter 9 . Unifor m Classificatio n o f Sphere s 19 7 
1. Th e Mazu r Ma p 19 7 
2. Uni t Sphere s o f Banach Lattice s 19 9 
3. Application s o f the Comple x Interpolatio n Metho d 20 4 
4. Sphere s an d Ball s 20 6 
5. Stabl e Metric s 21 2 
6. Note s an d Remark s 21 5 

Chapter 10 . Unifor m Classificatio n o f Banac h Space s 21 9 
1. Reductio n t o Lipschit z an d Linea r Map s 21 9 
2. Approximat e Midpoint s 22 9 
3. Discret e Net s 23 6 
4. Nonisomorphi c Uniforml y Homeomorphi c Space s 24 4 
5. Unifor m Type s Tha t Determin e a  Finit e Numbe r o f Linea r 24 6 

Structures 
6. Note s an d Remark s 25 3 

Chapter 11 . Nonlinea r Quotien t Map s 26 1 
1. Surjectiv e Lipschit z an d Smoot h Map s 26 1 
2. Nonlinea r Quotien t Map s 26 8 
3. Note s an d Remark s 27 7 

Chapter 12 . Oscillatio n o f Uniforml y Continuou s Function s o n Uni t 
Spheres o f Finite-Dimensiona l Subspace s 28 1 

1. Dvoretzky' s Theore m 28 1 
2= Krivine' s Theore m 28 9 
3. Note s an d Remark s 29 8 

Chapter 13 . Oscillatio n o f Uniforml y Continuou s Function s o n Uni t 
Spheres o f Infinite-Dimensiona l Subspace s 30 1 

1. Preliminar y Result s 30 1 
2. Existenc e o f Subspace s Isomorphi c t o l p o r C o 30 7 
3. Uniforml y Continuou s Function s o n th e Uni t Spher e o f CQ  31 2 
4. Asymptoti c Biorthogona l System s 32 0 



CONTENTS x i 

5. Asymptoti c Biorthogona l System s i n l p 32 8 
6. Note s an d Remark s 33 3 

Chapter 14 . Perturbation s o f Loca l Isometrie s 34 1 
1. Isometrie s 34 1 
2. Quasi-Isometries , Injectivit y 34 3 
3. Approximatio n o f Quasi-Isometrie s b y Isometrie s 34 8 
4. Approximatio n o f the Derivativ e 35 2 
5. Note s an d Remark s 35 6 

Chapter 15 . Perturbation s o f Globa l Isometrie s 35 9 
1. Th e Hyers-Ula m Proble m 35 9 
2. Large r Perturbation s 36 3 
3. Note s an d Remark s 37 0 

Chapter 16 . Twiste d Sum s 37 3 
1. Quasi-Linea r Function s 37 3 
2. Twiste d Sum s o f Hilber t Space s 38 0 
3. Note s an d Remark s 38 9 

Chapter 17 . Grou p Structur e o n Banac h Space s 39 1 
1. Banac h Group s 39 1 
2. Hilbert' s Fift h Proble m i n Infinit e Dimension s 39 9 
3. Note s an d Remark s 40 6 

Appendices 40 9 
A. Convexit y 40 9 
B. Partition s o f Unity 41 6 
C. Invarian t Mean s 41 7 
D. Measur e an d Probabilit y 41 8 
E. Base s an d Lattice s 42 9 
F. Loca l Structur e o f Infinite-Dimensional Space s 43 6 
G. Quantitativ e Theor y o f Banac h Space s 44 0 
H. Quasi-Norme d Space s 44 5 
I. Th e Comple x Interpolatio n Metho d 44 8 
J. Operator s o n Hilber t Spac e 45 3 

Bibliography 45 5 

Index 481 



This page intentionally left blank



Bibliography 

1. I . Aharoni , Every  separable  metric  space  is  Lipschitz  equivalent  to  a  subset  of  Co , 
Israel J . Math . 1 9 (1974) , 284-291 . (cite d o n p p 184,196 ) 

2. ,  Lipschitz  maps  and  uniformly  continuous  functions  between  Banach  spaces 
(Hebrew), Ph.D . thesis , Hebre w University , 1978 . (cite d o n p  184 ) 

3. I . Aharon i an d J . Lindenstrauss , Uniform  equivalence  between  Banach  spaces,  Bull . 
Amer. Math . Soc . 8 4 (1978) , 281-283 . (cite d o n p p 33,184 ) 

4. ,  An  extension  of  a  result  of  Ribe,  Israe l J . Math . 5 2 (1985) , 59-64 . (cite d 
on p  257 ) 

5. I . Aharoni , B . Maurey, an d B . S. Mityagin, Uniform  embeddings  of  metric spaces  and 
of Banach  spaces  into  Hilbert  spaces,  Israe l J . Math . 5 2 (1985) , 251-265 . (cite d o n 
p 195 ) 

6. Ya . I . Alber , A  bound  for  the  modulus  of  continuity  for  metric  projections  in  a  uni-
formly convex  and  uniformly  smooth  Banach  spaces,  J . Approx . Th . 8 5 (1996) , 237 -
249. (cite d o n p  58 ) 

7. D . Aldous , Subspaces  of  L 1 via  random  measures,  Trans . Amer . Math . Soc . 26 7 
(1981), 445-463 . (cite d o n p p 258,333 ) 

8. D . E . Alspach , The  dual  of  the  Bourgain-Delbaen  space,  Israe l J . Math. , t o appear . 
(cited o n p  255 ) 

9. ,  Quotients  of  CQ  are almost  isometric  to  subspaces  of  CQ,  Proc. Amer . Math . 
Soc. 7 6 (1979) , 285-288 . (cite d o n p  255 ) 

10. ,  A  fixed  point  free  nonexpansive  map,  Proc . Amer . Math . Soc . 8 2 (1981) , 
423-424. (cite d o n p  80 ) 

11. D . E . Alspac h an d Y . Benyamini , C(K)  quotients  of  separable  Coo  spaces,  Israe l J . 
Math. 3 2 (1979) , 145-160 . (cite d o n p  255 ) 

12. A . Ambrosett i an d G . Prodi , A  Primer  of  non  Linear  Analysis,  Cambridg e studie s 
in advance d mathematics , vol . 34 , Cambridg e Universit y Press , 1995 . (cite d o n p  7 ) 

13. D . Amir , Continuous  functions'  spaces  with  the  bounded  extension  property,  Bull . 
Res. Counci l o f Israe l 10 F (1962) , 133-138 . (cite d o n p  33 ) 

14. ,  Chebyshev  centers  and  uniform  convexity,  Pacifi c J . Math . 7 7 (1978) , 1-6 . 
(cited o n p  34 ) 

15. ,  Characterizations  of  Inner Product  Spaces,  Operato r Theory : Advance s an d 
Applications, vol . 20 , Birkhauser , 1986 . (cite d o n p  410 ) 

16. R . D . Anderson , Hilbert  space  is  homeomorphic  to  the  countable  product  of  lines, 
Bull. Amer . Math . Soc . 7 2 (1966) , 515-519 . (cite d o n p  1 ) 

17. G . Androulaki s an d E . Odell , Distorting  mixed  Tsirelson  spaces,  Israe l J . Math . 10 0 
(1999), 125-149 . (cite d o n p  337 ) 

18. T . Aoki , Locally  bounded  linear  topological  spaces,  Proc . Imp . Acad . Toky o 1 8 (1942) , 
588-594. (cite d o n p  445 ) 

19. R . Arens , Extension  of  functions on  fully  normal  spaces,  Pacifi c J . Math . 2  (1952) , 
11-22. (cite d o n p  33 ) 

20. S . Argyros an d I . Deliyanni , Examples  of  asymptotic  l\  Banach  spaces,  Trans . Amer . 
Math. Soc . 34 9 (1997) , 973-995 . (cite d o n p  337 ) 

455 



456 BIBLIOGRAPHY 

21. S . Argyros, S . Negrepontis, an d Th . Zachariades , Weakly  stable  Banach  spaces,  Israe l 
J. Math . 5 7 (1987) , 68-88 . (cite d o n p  333 ) 

22. J . Arias-De-Reyna , K . Ball , an d R . Villa , Concentration  of  the  distance  in  finite-
dimensional normed  spaces,  Mathematik a 4 5 (1998) , 245-252 . (cite d o n p  299 ) 

23. N . Aronszajn, Differentiability  of  Lipschitzian mappings  between  Banach  spaces,  Stu -
dia Math . 5 7 (1976) , 147-190 . (cite d o n p p 163,164,183 ) 

24. N . Aronszaj n an d P . Panitchpakdi , Extensions  of  uniformly  continuous  transforma-
tions and  hyperconvex  metric  spaces,  Pacifi c J . Math . 6  (1956) , 405-439 . (cite d o n 
P 5 9 ) 

25. Z . Artstein, Extension  of  Lipschitz  selections  and  an  application  to  differential  inclu-
sions, Nonlinea r Anal . 1 6 (1991) , 701-704 . (cite d o n p  33 ) 

26. E . Asplund , Averaged  norms,  Israe l J . Math . 5  (1967) , 227-233 . (cite d o n p  414 ) 
27. ,  Frechet  differentiability  of  convex  functions,  Act a Math . 12 1 (1968) , 31-47 . 

(cited o n p  97 ) 
28. P . Assouad , Remarques  sur  un  article  de  Israel  Aharoni  sur  les  prolongements Lips-

chitziens dans  c 0, Israe l J . Math . 3 1 (1978) , 97-100 . (cite d o n p  184 ) 
29. J . M . Ayerb e Toledano , T . Domingue z Benavides , an d G . Lope z Acedo , Measures  of 

Noncompactness in  Metric  Fixed  Point  Theory,  Birkhauser , 1997 . (cite d o n p  81 ) 
30. J . B . Baillon, Un  theoreme de  type  ergodique  pour les  contractions  non  lineaires  dans 

un espace  de  Hilbert,  C.R . Acad . Sci . Pari s 28 0 (1975) , A1511-A1514 , Ser . A-B . 
(cited o n p  81 ) 

31. ,  Comportement  asymptotique  des  iteres  de  contractions  non  lineaires  dans 
les espaces  L p, C.R . Acad . Sci . Pari s 28 6 (1978) , A157-A159 , Ser . A-B . (cite d o n 
p81) 

32. ,  Quelques  aspects  de  la  theorie  des  points  fixes dans  les  espaces  de  Banach  I, 
Seminaire d'analys e fonctionnelle , Ecol e Pol y technique, 1978-79 . (cite d o n p  80 ) 

33. J . B . Baillon, R . E . Bruck , an d S . Reich, On  the  asymptotic  behavior  of  nonexpansive 
mappings and  semigroups  in  Banach  spaces,  Housto n J . Math . 4  (1978) , 1-9 . (cite d 
on p  81 ) 

34. J . W . Baker , Dispersed  images  of  topological  spaces  and  uncomplemented  subspaces 
ofC(X), Proc . Amer . Math . Soc . 4 1 (1973) , 309-314 . (cite d o n p  256 ) 

35. S . Banach , Sur  les  operations  dans  les  ensembles  abstraits  et  leur  application  aux 
equations integrales,  Fund . Math . 3  (1922) , 133-181 . (cite d o n p  79 ) 

36. ,  Sur  le  probleme de  la  mesure,  Fund . Math . 4  (1923) , 7-23 . (cite d o n p  417 ) 
37. R . G . Bartle , N . Dunford , an d J . T . Schwartz , Weak  compactness  and  vector  mea-

sures, Canad . J . Math . 7  (1955) , 289-305 . (cite d o n p  121 ) 
38. R . G . Bartl e an d L . M . Graves , Mappings  between  function  spaces,  Trans . Amer . 

Math. Soc . 7 2 (1952) , 400-413 . (cite d o n p  33 ) 
39. S . M . Bates , On  the  image  size  of  singular  maps  II,  Duk e Math . J . 6 8 (1992) , 463 -

476. (cite d o n p  277 ) 
40. ,  Towards  a  precise  smoothness  hypothesis  in  Sard's  theorem,  Proc . Amer . 

Math. Soc . 11 7 (1993) , 279-283 . (cite d o n p  277 ) 
41. ,  On  smooth,  nonlinear  surjections  of  Banach  spaces,  Israe l J . Math . 10 0 

(1997), 209-220 . (cite d o n p  277 ) 
42. S . M. Bates , W . B . Johnson , J . Lindenstrauss , D . Preiss , an d G . Schechtman , Affine 

approximation of  Lipschitz  functions  and  nonlinear  quotients,  Geom . Funct . Anal . 
(1999). (cite d o n p p 123 , 279) 

43. B . Beauzamy , Espaces  d'Interpolation  Reels:  Topologie  et  Geometrie,  Lect . Note s i n 
Math., vol . 666 , Springer , 1978 . (cite d o n p  414 ) 

44. ,  Introduction  to  Banach  Spaces  and  their  Geometry,  Math . Studies , vol . 86 , 
North-Holland, 1982 . (cite d o n p  413 ) 

45. B . Beauzam y an d J . T . Lapreste , Modeles  etales  des  Espaces  de  Banach,  Hermann , 
Paris, 1984 . (cite d o n p  299 ) 



BIBLIOGRAPHY 457 

46. B . Beauzam y an d B . Maurey , Points  minimaux  et  ensembles  optimaux  dans  les  es-
paces de  Banach,  J . Punct . Anal . 2 4 (1977) , 107-139 . (cite d o n p  82 ) 

47. Y . Benyamini , Constants  of  simultaneous  extension  of  continuous  functions,  Israe l 
J. Math . 1 6 (1973) , 258-262 . (cite d o n p  34 ) 

48. ,  An extension  theorem  for  separable  Banach spaces,  Israe l J . Math . 2 9 (1978) , 
24-30. (cite d o n p  255 ) 

49. ,  Small  into  isomorphisms  between  spaces  of  continuous  functions,  Proc . 
Amer. Math . Soc . 8 3 (1981) , 479-485 . (cite d o n p  60 ) 

50. ,  Simultaneously  continuous  retractions  on  the  unit  ball  of a  Banach space,  J . 
Approx. Th . 3 8 (1983) , 28-42 . (cite d o n p p 55,60 ) 

51. ,  Two  point  symmetrizations,  the  isoperimetric  inequality  on  the  sphere  and 
some applications,  Longhor n notes , The Univ . of Texas a t Austi n Functiona l Analysi s 
Seminar (E . Odel l an d H . P . Rosenthal , eds.) , 1983-4 , pp . 53-76 . (cite d o n p  299 ) 

52. ,  The  uniform  classification  of  Banach  spaces,  Longhor n notes , Th e Univ . o f 
Texas a t Austi n Functiona l Analysi s Semina r (E . Odel l an d H . P . Rosenthal , eds.) , 
1984-5, pp . 15-38 . (cite d o n p  257 ) 

53. Y . Benyamin i an d Y . Sternfeld , Spheres  in  infinite-dimensional  normed  spaces  are 
Lipschitz contractible,  Proc . Amer . Math . Soc . 8 8 (1983) , 439-445 . (cite d o n p  79 ) 

54. C . Berg , J . P . R . Christensen , an d P . Ressel , Harmonic  Analysis  on  Semigroups; 
Theory of  positive  definite  and  related  functions,  Graduat e text s i n Math. , vol . 100 , 
Springer, 1984 . (cite d o n p  195 ) 

55. M . S . Berger, Nonlinearity  and  Functional  Analysis.  Lectures  on  Nonlinear  Problems 
in Mathematical  Analysis,  Pur e an d Applie d Math. , vol . 74 , Academi c Press , 1977 . 
(cited o n p  7 ) 

56. J . Berg h an d J . Lofstrom , Interpolation  Spaces.  An  Introduction,  Springer , 1976 . 
(cited o n p p 33 , 449,450, 452) 

57. M . Besbes, Extension  des  theoremes  de  points fixes  de  Maurey aux  fonctions a  valeurs 
vectorielles, Seminair e d'Initiatio n a  1'Analyse, Universit y o f Paris VI , 1993/4 . (cite d 
on p  80 ) 

58. C . Bessaga , On  topological  classification  of  complete  linear  metric  spaces,  Fund . 
Math. 5 6 (1965) , 251-288 . (cite d o n p  407 ) 

59. C . Bessag a an d A . Pelczyiiski , On  bases  and  unconditional  convergence  of  series  in 
Banach spaces,  Studi a Math . 1 7 (1958) , 151-164 . (cite d o n p  431 ) 

60. ,  Spaces  of  continuous  functions  IV:  On  isomorphical  classification  of  spaces 
of continuous  functions,  Studi a Math . 1 9 (1960) , 53-62 . (cite d o n p  255 ) 

61. ,  On  extreme  points  in  separable  conjugate  spaces,  Israe l J . Math . 4  (1966) , 
262-264. (cite d o n p  122 ) 

62. ,  Selected  Topics  in  Infinite  Dimensional  Topology,  PWN , Warsaw , 1975 . 
(cited o n p p 7 , 80, 215) 

63. P . Billingsley , Convergence  of  Probability  Measures,  Wiley , 1968 . (cite d o n 
pp 162,420 ) 

64. ,  Probability  and  Measure,  Wiley , 1979 . (cite d o n p p 419,423,425 ) 
65. G . Birkhoff , Analytical  groups,  Trans . Amer . Math . Soc . 4 3 (1938) , 61-101 . (cite d 

on p  407 ) 
66. E . Bisho p an d R . R . Phelps , A  proof  that  every  Banach  space  is  subrefiexive,  Bull . 

Amer. Math . Soc . 6 7 (1961) , 97-98 . (cite d o n p  96 ) 
67. ,  The  support  functionals  of  a  convex  set,  Convexit y (V . Klee , ed.) , Proc . 

Symp. Pur e Math. , vol . 7 , Amer . Math . Soc , 1963 , pp. 27-35 . (cite d o n p  96 ) 
68. B . O. Bjornestal, Local  Lipschitz continuity  of  the metric  projection  operator,  Approx -

imation Theor y (Warsaw ) (Z . Ciesielski , ed.) , Banac h Cente r Publications , vol . 4 , 
PWN, 1979 , pp . 43-53 . (cite d o n p  58 ) 

69. S . Bochner , Integration  von  Funktionen  deren  Werte  die  Elemente  eines  Vector-
raumes smd,  Fund . Math . 2 0 (1933) , 262-276 . (cite d o n p  121 ) 



458 BIBLIOGRAPHY 

70. S . Bochner an d A . E. Taylor , Linear  functionals  on  certain  spaces  of  abstractly  valued 
functions, Ann . o f Math . 3 9 (1938) , 913-944 . (cite d o n p  123 ) 

71. V . I . Bogachev , Negligible  sets  in  locally  convex  spaces  (Russian) , Mat . Zametk i 3 6 
(1984), 51-64 , English translation: Math . Notes 3 6 (1984), 519-526. (cite d on p 163 ) 

72. ,  Some  results  on  differentiable  measures,  Math . USSR-Sb . 5 5 (1986) , 335 -
349. (cite d o n p  163 ) 

73. ,  Gaussian  Measures,  Math . Surveys , vol . 62 , Amer . Math . Soc , 1998 . (cite d 
on p p 162,163 ) 

74. V . I . Bogache v an d S . A . Shkarin , Differentiable  and  Lipschitizian  mappings  of  Ba-
nach spaces  (Russian) , Mat . Zametk i 4 4 (1988) , 567-583 , English translation : Math . 
Notes44 (1988) , 790-798 . (cite d o n p  164 ) 

75. H . F . Bohnenblust , An  axiomatic  characterization  of  L p spaces,  Duk e Math . J . 6 
(1940), 627-640 . (cite d o n p  300 ) 

76. B . Bollobas , I . Leader , an d A . J . Radcliffe , Reverse  Kleitman  inequalities,  Proc . 
London Math . Soc . 5 8 (1989) , 153-168 . (cite d o n p  216 ) 

77. R . Boni c an d J . Frampton , Smooth  functions  on  Banach  manifolds,  J . Math . Mech . 
15 (1966) , 877-898 . (cite d o n p p 97,259 ) 

78. K . Borsuk , Drei  Sdtze  iiber  die  n-dimensionale  euklidische  Sphare,  Fund . Math . 2 0 
(1933), 177-190 . (cite d o n p  334 ) 

79. ,  Uber  Isomorphic  der  Funktionalraume,  Bull . Acad . Polon . Sci . Ser . Sci . 
Math. Astrono . Phys . 1/ 3 (1933) , 1-10 . (cite d o n p  33 ) 

80. J . M . Borwei n an d D . Noll , Second  order  differentiability  of  convex  functions  in 
Banach spaces,  Trans . Amer . Math . Soc . 34 2 (1994) , 43-81 . (cite d o n p  161 ) 

81. J . M . Borwei n an d D . Preiss , A  smooth  variational  principle  with  applications  to 
subdifferentiability and  to  differentiability  of  convex  functions,  Trans . Amer . Math . 
Soc. 30 3 (1987) , 517-527 . (cite d o n p  97 ) 

82. J . Bourgain, On  dentability  and  the  Bishop-Phelps  property,  Israe l J . Math. 2 8 (1977) , 
265-271. (cite d o n p p 97,122 ) 

83. ,  La propriete de  Radon Nikodym,  Pub . Math, d e l'Univ. Pierr e et Mari e Curi e 
n. 36 , Paris , 1980 . (cite d o n p p 122,123,124 ) 

84. ,  On  separable  Banach spaces  universal  for  all  separable reflexive  spaces,  Proc . 
Amer. Math . Soc . 7 9 (1980) , 241-246 . (cite d o n p  338 ) 

85. ,  New  Classes  of  C p Spaces,  Lect . Note s i n Math. , vol . 889 , Springer , 1981 . 
(cited o n p  437 ) 

86. ,  Real  isomorphic  complex  Banach  spaces  need  not  be  complex  isomorphic, 
Proc. Amer . Math . Soc . 9 6 (1986) , 221-226 . (cite d o n p  390 ) 

87. ,  Remarks  on  the  extension  of  Lipschitz  maps  defined  on  discrete  sets  and 
uniform homeomorphisms,  Israe l GAFA Semina r 1985-8 6 (J . Lindenstrauss an d V. D . 
Milman, eds.) , Lect . Note s i n Math. , vol . 1267 , Springer , 1987 , pp . 157-167 . (cite d 
on p  254 ) 

88. J . Bourgai n an d F . Delbaen , A  class  of  special  C^  spaces,  Act a Math . 14 5 (1980) , 
155-176. (cite d o n p  124 ) 

89. J . Bourgai n an d H . P. Rosenthal, Martingales  valued  in  certain  sub  spaces of  L\, Israe l 
J. Math . 3 7 (1980) , 54-75 . (cite d o n p  124 ) 

90. J . Bourgai n an d M . Talagrand, Dans  un  espace  de Banach reticule  solide,  la  propriete 
de Radon  Nikodym  et  celle  de  Krein-Milman  sont  equivalentes,  Proc . Amer . Math . 
Soc. 8 1 (1981) , 93-96 . (cite d o n p  122 ) 

91. R . D . Bourgin , Geometric  Aspects  of  Convex  Sets  with  the  Radon  Nikodym  Property, 
Lect. Note s i n Math. , vol . 993 , Springer , 1983 . (cite d o n p p 122,123,124 ) 

92. J . Bretagnolle , D . Dacunha-Castelle , an d J . L . Krivine , Lois  stables  et  espaces  L p, 
Ann. Inst . H . Poincar e 2  (1966) , 231-259 . (cite d o n p  195 ) 

93. M . S . Brodski i an d D . P . Milman , On  the  center  of  a  convex  set,  Dokl . Akad . Nau k 
SSSR 5 9 (1948) , 837-840 . (cite d o n p p 80,415 ) 



BIBLIOGRAPHY 459 

94. F . E . Browder , Non  expansive  nonlinear  operators  in  a  Banach  space,  Proc . Nat . 
Acad. Sci . U.S. A 5 4 (1965) , 1041-1044 . (cite d o n p  80 ) 

95. ,  Semicontractive  and  semiaccretive  nonlinear  mappings  in  Banach  spaces, 
Bull. Amer . Math . Soc . 7 4 (1968) , 660-665 . (cite d o n p  81 ) 

96. ,  Nonlinear  Operators  and  Nonlinear  Equations  of  Evolution  in  Banach 
Spaces, Proc . Symp . Pur e Math. , vol . 18/2 , America n Math . Soc , 1976 . (cite d 
on p p 7,80 ) 

97. A . L . Brown , A  rotund  reflexive  space  having  a  subspace  of  codimension  two  with  a 
discontinuous metric  projection,  Michiga n Math . J . 2 1 (1974) , 145-151 . (cite d o n 
p58) 

98. R . E . Bruck , Properties  of  fixed-point  sets  of  nonexpansive  mappings  in  Banach 
spaces, Trans . Amer . Math . Soc . 17 9 (1973) , 251-262 . (cite d o n p  82 ) 

99. ,  A  simple  proof  of  the  mean  ergodic  theorem  for  nonlinear  contractions  in 
Banach spaces,  Israe l J . Math . 3 2 (1979) , 107-116 . (cite d o n p p 81,82 ) 

100. ,  On  the  convex  approximation  property  and  the  asymptotic  behavior  of  non-
linear contractions  in  Banach  spaces,  Israe l J . Math . 3 8 (1981) , 304-314 . (cite d o n 
pp81,82) 

101. ,  Asymptotic behavior  of  nonexpansive  mappings,  Contemp . Math . 1 8 (1983) , 
1-47. (cite d o n p  81 ) 

102. ,  A  simple  proof  that  rate  of  asymptotic  regularity  of  (I  +  T)/2 is  0 ( l / n 1 / / 2 ) , 
Recent advance s in Metric Fixed Poin t Theor y (T . Domingue z Benavides , ed.) , Univ . 
de Sevilla , 1996 , pp . 11-18 . (cite d o n p  81 ) 

103. Y . A . Brudny i an d N . J . Kalton , Polynomial  approximation  on  convex  subsets  ofW 1, 
Constr. Approx. , (t o appear) , (cite d o n p p 371,389 ) 

104. A . Brune i an d L . Sucheston , On  B  convex  Banach  spaces,  Math . System s Th . 7 
(1974), 294-299 . (cite d o n p  299 ) 

105. ,  On  J  convexity  and  some  ergodic  super  properties  of  Banach  spaces,  Trans . 
Amer. Math . Soc . 20 4 (1975) , 79-90 . (cite d o n p  299 ) 

106. D . Burago an d B . Kleiner , Separated  nets  in  Euclidean  space  and  Jacobians  of  biLip-
schitz maps,  Geom . Funct . Anal . 8  (1998) , 273-282 . (cite d o n p  257 ) 

107. F . Cabell o Sanche z an d J . M . F . Castillo , The  long  homology  sequence  for  quasi-
Banach spaces,  with  applications,  preprint , (cite d o n p  389 ) 

108. A . Calderon , Intermediate  spaces  and  interpolation,  the  complex  method,  Studi a 
Math. 2 4 (1964) , 113-190 . (cite d o n p p 449,450,451 ) 

109. P . G . Casazza , W . B . Johnson , an d L . Tzafriri , On  Tsirelson's  space,  Israe l J . Math . 
47 (1984) , 81-98 . (cite d o n p  258 ) 

110. P . G . Casazz a an d N . J . Kalton , Unconditional  bases  and  unconditional  finite-
dimensional decompositions  in  Banach  spaces,  Israe l J . Math . 9 5 (1996) , 349-373 . 
(cited o n p  390 ) 

111. P . G . Casazz a an d E . Odell , Tsirelson's  space  and  minimal  sub  spaces, Longhor n 
Notes, Texas Functional Analysi s Seminar , Univ . of Texas at Austin , 1982-83 , pp. 6 1-
72. (cite d o n p  258 ) 

112. P . G . Casazz a an d T . J . Shura , Tsirelson's  Space,  Lect . Note s i n Math. , vol . 1363 , 
Springer, 1989 . (cite d o n p p 248 , 249, 258,334) 

113. E . Casin i an d P . L . Papini , A  counterexample  to  the  infinity  version  of  the  Hyers 
and Ulam  stability  theorem,  Proc . Amer . Math . Soc . 11 8 (1993) , 885-890 . (cite d o n 
P371) 

114. J . M . F . Castill o an d M . Gonzalez , Three-Space  Problems  in  Banach  Space  Theory, 
Lect. Note s i n Math. , vol . 1667 , Springer , 1997 . (cite d o n p p 9,390 ) 

115. M . Cepedello-Boiso , Approximation  of  Lipschitz  functions  by  A  -convex functions  in 
Banach spaces,  Israe l J . Math . 10 6 (1998) , 269-284 . (cite d o n p  98 ) 

116. F . Chaatit , On  the  uniform  homeomorphisms  of  the  unit  spheres  of  certain  Banach 
lattices, Pacifi c J . Math . 16 8 (1995) , 11-31 . (cite d o n p  216 ) 



46 0 BIBLIOGRAPHY 

117. K . C . Chan g an d L . Shujie , A  remark  on  expanding  maps,  Proc . Amer . Math . Soc . 
85 (1982) , 583-586 . (cite d o n p  217 ) 

118. S . D . Chatterji , Martingale  convergence  and  the  Radon  Nikodym  theorem  in  Banach 
spaces, Math . Scand . 2 2 (1968) , 21-41 . (cite d o n p  122 ) 

119. P . W. Cholewa , Remarks  on  the  stability  of  functional equations,  Aequatione s Math . 
27 (1984) , 76-86 . (cite d o n p  371 ) 

120. J . P . R . Christensen , On  sets  of  Haar  measure  zero  in  abelian  Polish  groups,  Israe l 
J. Math . 1 3 (1972) , 255-260 . (cite d o n p  161 ) 

121. ,  Measure theoretic  zero  sets  in  infinite  dimensional  spaces  and  applications  to 
differentiability of  Lips  chit z mappings  II,  Publ . Dep . Math . Lyo n 1 0 (1973) , 29-39 . 
(cited o n p p 164,183 ) 

122. K . L . Chung , A  Course  in  Probability  Theory,  secon d ed. , Academi c Press , 1974 . 
(cited o n p p 423 , 426) 

123. H . B. Cohen, Infective  envelopes  of  Banach spaces,  Bull . Amer . Math . Soc . 70 (1964) , 
723-726. (cite d o n p  32 ) 

124. H . H . Corson , The  weak  topology  of  a  Banach  space,  Trans . Amer . Math . Soc . 10 1 
(1961), 1-15 . (cite d o n p  60 ) 

125. H . H . Corso n an d V . L . Klee , Topological  classification  of  convex  sets,  convexit y 
(V. Klee , ed.) , Proc . Symp . Pur e Math. , vol . 7 , Amer . Math . Soc , 1963 , pp . 37-51 . 
(cited o n p  33 ) 

126. H . H . Corso n an d J . Lindenstrauss , On  simultaneous  extensions  of  continuous  func-
tions, Bull . Amer . Math . Soc . 7 1 (1965) , 542-545 . (cite d o n p p 34,53 ) 

127. M . Csornyei , Aronszajn  null  and  Gaussian  null  sets  coincide,  Israe l J . Math . I l l 
(1999), 191-202 . (cite d o n p  163 ) 

128. M . Cwikel , Complex  interpolation  spaces,  a  discrete  definition  and  reiteration,  Indi -
ana Univ . Math . J . 2 7 (1978) , 1005-1009 . (cite d o n p  449 ) 

129. M . Cwike l an d S . Reisner , Interpolation  of  uniformly  convex  Banach  spaces,  Proc . 
Amer. Math . Soc . 8 4 (1982) , 555-559 . (cite d o n p  449 ) 

130. M . Daher , Homemorphismes  uniformes  entre  les  spheres  unite  des  espaces 
d'interpolation, C.R . Acad . Sci . Pari s 31 6 (1993) , 105 1 1054 , seri e I . (cite d o n 
p 216 ) 

131. G . David , Morceaux  de  graphes  lipschitziens  et  integrales  singulieres  sur  un  surface, 
Revista Matematic a Iberoamerican a 4  (1988) , 73-114 . (cite d o n p  280 ) 

132. G . Davi d an d S . Semmes , Regular  mappings  between  dimensions,  preprint , (cite d o n 
p280) 

133. W . J . Davi s an d P . Enflo , Contractive  projections  on  subsets  of  £ p spaces,  Analysi s 
in Urban a (E . Berkson , T . Peck , an d J . J . Uhl , eds.) , Londo n Math . Soc . Lectur e 
Notes, vol . 137 , 1989 , pp . 151-161 . (cite d o n p  82 ) 

134. W . J . Davi s an d R . R . Phelps , The  Radon  Nikodym  property  and  dentable  sets  in 
Banach spaces,  Proc . Amer . Math . Soc . 4 5 (1974) , 119-122 . (cite d o n p  122 ) 

135. M . M . Day , Uniform  convexity  in  factor  and  conjugate  spaces,  Ann . o f Math . 4 5 
(1944), 375-385 . (cite d o n p  411 ) 

136. ,  Some  characterizations  of  inner  product  spaces,  Trans . Amer . Math . Soc . 
62 (1947) , 320-337 . (cite d o n p  410 ) 

137. ,  Strict  convexity  and  smoothness  of  normed  spaces,  Trans . Amer . Math . Soc . 
78 (1955) , 516-528 . (cite d o n p  97 ) 

138. ,  Normed Linear  Spaces,  thir d ed. , Ergebnisse , vol . 21 , Springer Verlag , 1973 . 
(cited o n p  31 ) 

139. K . Deimling , Nonlinear  functional  analysis,  Springer , 1985 . (cite d o n p  7 ) 
140. R . Deville , Geometrical  implications  of  existence  of  very  smooth  bump  functions  in 

Banach spaces,  Israe l J . Math . 6 7 (1989) , 1-22 . (cite d o n p  96 ) 



BIBLIOGRAPHY 461 

141. R . Deville , G . Godefroy , D . E . G . Hare , an d V . Zizler , Differentiability  of  convex 
functions and  the  convex  point  of  continuity  property  in  Banach  spaces,  Israe l J . 
Math. 5 9 (1987) , 245-255 . (cite d o n p  98 ) 

142. R . Deville , G . Godefroy , an d V . Zizler , The  three-space  problem  for  smooth  partitions 
of unity  and  C(K)  spaces,  Math . Ann . 28 8 (1990) , 613-625 . (cite d o n p  184 ) 

143. ,  A  smooth  variational  principle  with  applications  to  Hamilton-Jacobi  equa-
tions in  infinite  dimensions,  J . Funct . Anal . I l l (1993) , 197-212 . (cite d o n p  97 ) 

144. ,  Smoothness and  Renormings in  Banach  Spaces,  Pitma n Monographs , vol . 64, 
Pitmamn, 1993 . (cite d o n p p 9 , 59,96,98,260,413,414 ) 

145. S . Dierolf , Uber  Vererbbarkeitseigenschaften  in  topologischen  Vectorraumen,  Ph.D . 
thesis, Univ . o f Munich , 1974 . (cite d o n p  389 ) 

146. J . Dieste l an d J . J . Uhl , Vector  Measures,  Math . Surveys , vol . 15 , Amer. Math . Soc , 
1977. (cite d o n p p 9,122,123,124 ) 

147. ,  Progress  in  vector  measures  1977-83,  Measur e theor y an d it s application s 
(J. M. Belley et al. , ed.), Lect . Note s in Math., vol . 1033 , Springer, 1983 , pp. 144-192 . 
(cited o n p  122 ) 

148. J . Dieudonne , Une  generalisation  des  espaces  compacts,  J . Mat h Pure s Appl . 2 3 
(1944), 65-76 . (cite d o n p  416 ) 

149. S . J . Dilworth , Approximate  isometrics  on  finite dimensional  normed  spaces,  Bull . 
London Math . Soc , t o appear , (cite d o n p  372 ) 

150. S . J . Dilworth , R . Howard , an d J . W . Roberts , Extremal  approximately  convex  func-
tions and  estimating  the  size  of  convex  hulls,  Advance s i n Math. , t o appear , (cite d 
on p  371 ) 

151. J . Dixmier , Etude  sur  les  varietes  et  les  operateurs  de  Julia,  avec  quelques  applica-
tions, Bull . Soc . Math . Pranc e 7 7 (1949) , 11-101 . (cite d o n p  163 ) 

152. T . Dobrowolski , Examples  of  topological  groups  homeomorphic  to  l 2, Proc . Amer . 
Math. Soc . 9 8 (1986) , 303-311 . (cite d o n p  397 ) 

153. A . Le Donne an d M . V. Marchi , Representation  of  Lipshitzian compact-convex  valued 
mappings, Atti . Accad . Naz . Lincei . 6 8 (1980) , 278-280 . (cite d o n p  33 ) 

154. R . Dougherty , Examples  of  non  shy  sets,  Fund . Math . 14 4 (1994) , 73-88 . (cite d o n 
p l 6 1 ) 

155. P . N . Dowlin g an d C . J . Lennard , Every  nonreflexive  subspace  of  Li[0, 1] fails  the 
fixed point  property,  Proc . Amer . Math . Soc . 12 5 (1997) , 443-446 . (cite d o n p  80 ) 

156. P . N . Dowling , N . Randianantoanina , an d B . Turret , Remarks  on  James'  distortion 
theorems, Bull . Austral . Math . Soc . 5 7 (1998) , 49-54 . (cite d o n p  333 ) 

157. J . Dugundji , An  extension  of  Tietze's  theorem,  Pacifi c J . Math . 1  (1951) , 353-367 . 
(cited o n p  33 ) 

158. N . Dunford an d B.J . Pettis , Linear  operations  on  summable  functions,  Trans . Amer . 
Math. Soc . 4 7 (1940) , 323-392 . (cite d o n p p 32,122 ) 

159. N . Dunfor d an d J . T . Schwartz , Linear  Operators.  Part  I:  General  Theory,  Inter -
science, 1958 . (cite d o n p p 32,67,122 ) 

160. A . Dvoretzky , Some  results  on  convex  bodies  and  Banach  spaces,  Proc . Int . Symp . 
on Linea r space , Jerusale m Academi c Press , 1961 , pp. 123-160 . (cite d o n p  298 ) 

161. A . Dvoretzk y an d C . A . Rogers , Absolute  and  unconditional  convergence  in  normed 
linear spaces,  Proc . Nat . Acad . Sci . U.S. A 3 6 (1950) , 192-197 . (cite d o n p  299 ) 

162. I . S . Edelstei n an d P . Wojtaszczyk , On  projections  and  unconditional  bases  in  direct 
sums of  Banach  spaces,  Studi a Math . 5 6 (1976) , 263-276 . (cite d o n p  255 ) 

163. M . Edelstei n an d R . C . O'Brien , Nonexpansive  mappings,  asymptotic  regularity  and 
successive approximations,  J . Londo n Math . Soc . 17 (1978) , 547-554. (cite d on p 81 ) 

164. G . A . Edgar , Extremal  integral  representations,  J . Funct . Anal . 2 3 (1976) , 145-161 . 
(cited o n p  123 ) 

165. I . Ekeland , On  the  variational  principle,  J . Math . Anal . Appl . 4 7 (1974) , 324-353 . 
(cited o n p p 96,97 ) 



462 BIBLIOGRAPHY 

166. ,  Non  convex  minimization  problems,  Bull . Amer . Math . Soc . 1  (1979) , 443 -
474. (cite d o n p p 96 , 97) 

167. J . Elton , P . K . Lin , E . Odell , an d S . Szarek , Remarks  on  the  fixed  point  problem  for 
nonexpansive maps,  Contemp . Math . 1 8 (1983) , 87-120 . (cite d o n p  80 ) 

168. P . Enflo , On  a  problem  of  Smirnov,  Ark . Mat . 8  (1969) , 107-109 . (cite d o n 
pp 196,201,216 ) 

169. ,  On  the  nonexistence  of  uniform  homeomorphism  between  L p spaces,  Ark . 
Mat. 8  (1969) , 103-105 . (cite d o n p p 183,253 ) 

170. ,  Topological  groups  in  which  multiplication  on  one  side  is  differentiable  or 
linear, Math . Scand . 2 4 (1969) , 195-207 . (cite d o n p p 406,407,408 ) 

171. ,  Uniform  structures  and  square  roots  in  topological  groups  I,  Israe l J . Math . 
8 (1970) , 230-252 . (cite d o n p p 183,406 ) 

172. ,  Uniform  structures  and  square  roots  in  topological  groups  II,  Israe l J . Math . 
8 (1970) , 253-272 . (cite d o n p p 406,408 ) 

173. ,  Banach  spaces  which  can  be  given  an  equivalent  uniformly  convex  norm, 
Israel J . Math . 1 3 (1973) , 281-288 . (cite d o n p  412 ) 

174. ,  A  counterexample  to  the  approximation  property  in  Banach  spaces,  Act a 
Math. 13 0 (1973) , 309-317 . (cite d o n p  430 ) 

175. ,  Uniform  homeomorphism  between  Banach  spaces,  Sem . Maurey-Schwartz , 
Ecole Pol y technique, Paris , 1975-76 , Expos e no . 18 . (cite d o n p  253 ) 

176. ,  Contractive  projections  onto  subsets  of  Li(0,1) , Analysi s i n Urban a 
(E. Berkson , T . Peck , an d J . J . Uhl , eds.) , Londo n Math . Soc . Lectur e Notes , vol . 
137, 1989 , pp . 162-184 . (cite d o n p  82 ) 

177. ,  Contractive  projections  onto  subsets  of  L p-spaces, Functio n Space s 
(K. Jarosz , ed.) , Lectur e note s i n pur e an d applie d Mathematics , vol . 136 , Marce l 
Dekker, 1992 , pp. 79-95 . (cite d o n p  82 ) 

178. P . Enflo , J . Lindenstrauss , an d G . Pisier , On  the  three  space  problem,  Math . Scand . 
36 (1975) , 199-210 . (cite d o n p p 389,390 ) 

179. R . Engelking , General  Topology,  PWN , Warszawa , 1977 . (cite d o n p p 416,417 ) 
180. M . J . Fabian , Gateaux  Differentiability  of  Convex  Functions  and  Topology.  Weak 

Asplund Spaces,  Canadia n Math . Soc . Monographs , Wiley-Interscience , 1997 . (cite d 
on p  98 ) 

181. M . J . Fabian , L . Zajicek , an d V . Zizler , On  the  residuality  of  the  set  of  rotund norms 
on a  Banach  space,  Math . Ann . 25 8 (1981/82) , 349-351 . (cite d o n p  414 ) 

182. M . J . Fabia n an d D . Preiss , On  intermediate  differentiability  of  Lipschitz  functions 
on certain  Banach  space,  Proc . Amer . Math . Soc . 11 3 (1991) , 733-740 . (cite d o n 
p 279 ) 

183. M . J . Fabia n an d V . Zizler , An  elementary  approach  to  some  questions  in  higher 
order smoothness  in  Banach  space,  Extract a Math. , t o appear , (cite d o n p  96 ) 

184. J . Feldman , Equivalence  and  perpendicularity  of  gaussian  processes,  Pacifi c J . Math . 
8 (1958) , 699-708 . (cite d o n p  162 ) 

185. W . Feller , An  Introduction  to  Probability  Theory  and  its  Applications,  vol . 2 , Wiley , 
1971. (cite d o n p p 423,425 ) 

186. X . Fernique , Integrabilite  des  vecteurs  gaussiens,  C.R . Acad . Sci . Pari s 27 0 (1970) , 
A1698-A1699. (cite d o n p  163 ) 

187. T . Figiel , On  non  linear  isometric  embedding  of  normed  linear  spaces,  Bull . Acad . 
Polon. Sci . Ser . Sci . Math . Astrono . Phys . 1 6 (1968) , 185-188 . (cite d o n p  356 ) 

188. ,  On  the moduli  of  convexity  and  smoothness,  Studi a Math . 5 6 (1976) , 121— 
155. (cite d o n p  411 ) 

189. T . Figie l an d W . B . Johnson , A  uniformly  convex  Banach  space  which  contains  no 
lp, Compositi o Math . 2 9 (1974) , 179-190 . (cite d o n p  257 ) 

190. T . Figiel , J . Lindenstrauss , an d V . D . Milman , The  dimension  of  almost  spherical 
sections of  convex  bodies,  Acta Math . 13 9 (1977) , 53-94 . (cite d o n p p 298,299 ) 



BIBLIOGRAPHY 463 

191. T . Figie l an d G . Pisier , Series  aleatoires  dans  les  espaces  uniformement  convexes  ou 
uniformement lisses,  C.R . Acad . Sci . Pari s 27 9 (1974) , 611-614 , Seri e A . (cite d o n 
pp 58,413 ) 

192. D . G . d e Figueired o an d L . A . Karlovitz , The  extension  of  contractions  and  the 
intersection of  balls  in Banach  spaces,  J . Funct . Anal . 1 1 (1972) , 168-178 . (cite d o n 
P 5 9 ) 

193. ,  On  the  extension  of  contractions  on  normed spaces,  Proc. Symp . Pure Math. , 
vol. 18/1 , Amer. Math . Soc , 1976 , pp . 95-104 . (cite d o n p  82 ) 

194. P . A . Fillmor e an d J . P . Williams , On  operator  ranges,  Advance s i n Mat h 7  (1971) , 
254-281. (cite d o n p  163 ) 

195. V . P . Fonf, Semi-embeddings  and  Gs-embeddings  (Russian) , Mat . Zametk i 3 9 (1986) , 
550-561, Englis h translation : Math . Notes3 9 (1986) , 302-307 . (cite d o n p  124 ) 

196. M . H. Freedman , Working  and  playing  with  the  2-disk,  Mathematic s int o the twenty -
first centur y (F . Browder , ed.) , vol . 2 , Amer. Math . Soc , 1992 , pp . 37-47 . (cite d o n 
p358) 

197. D . J . H . Garling , Stable  Banach  spaces,  random  measures  and  Orlicz  function spaces, 
Lect. Note s i n Math. , vol . 928 , Springer , 1982 , pp . 121-175 . (cite d o n p  333 ) 

198. F . W . Gehring , Uniform  domains  and  the  ubiquitous  quasidisk,  Jahresber . Deutch . 
Math. Verein . 8 9 (1987) , 88-103 . (cite d o n p  357 ) 

199. I . M . Gelfand , Abstracte  Funktionen  und  lineare  Operatoren,  Mat . Sborni k (4)4 6 
(1938), 235-284 . (cite d o n p  122 ) 

200. A . Gene l an d J . Lindenstrauss , An  example  concerning  fixed  points,  Israe l J . Math . 
22 (1975) , 81-86 . (cite d o n p  81 ) 

201. J . Gevirtz , Inactivity  in  Banach  spaces  and  the  Mazur-Ulam  theorem  on  isometrics, 
Trans. Amer . Math . Soc . 27 4 (1982) , 307-318 . (cite d o n p  357 ) 

202. ,  Injectivity  of  quasi-isometric  mappings  of  balls,  Proc. Amer . Math . Soc . 8 5 
(1982), 345-349 . (cite d o n p  356 ) 

203. ,  Stability of  isometrics on  Banach  spaces,  Proc. Amer . Math . Soc . 89 (1983) , 
633-636. (cite d o n p  372 ) 

204. N . Ghoussoub , G . Godefroy , B . Maurey , an d W . Schachermayer , Some  topological 
and geometrical  structures  in  Banach  spaces,  Mem. Amer. Math . Soc , vol . 378, AMS, 
1987. (cite d o n p  122 ) 

205. N . Ghoussou b an d B . Maurey , Gs  embeddings  in  Hilbert  space,  J . Funct . Anal . 6 1 
(1985), 72-97 . (cite d o n p  124 ) 

206. ,  Hs  embeddings  in  Hilbert  space  and  optimization  on  Gs  sets,  Mem . Amer . 
Math. Soc , vol . 349 , AMS , 1986 . (cite d o n p p 122,124 ) 

207. I . I . Gihma n an d A . V . Skorohod , The  Theory  of  Stochastic  Processes  III, 
Grundlehren #  232 , Springe r Verlag , 1979 . (cite d o n p  163 ) 

208. T . A . Gillespie , Factorization  in  Banach  function  spaces,  Indag . Math . 4 3 (1981) , 
287-300. (cite d o n p p 216 , 336) 

209. I . V . Girsano v an d B . S . Mityagin , Quasi  invariant  measures  and  linear  topological 
spaces, Naucn . Dokl . Vys . Sko l 2  (1959) , 5-10 . (cite d o n p  161 ) 

210. G . Godefroy , N . J . Kalton , an d G . Lancien , Subspaces  of  CQ(N)  and  Lipschitz  iso-
morphisms, t o appear , (cite d o n p p 256,432 ) 

211. ,  Szlenk  indices  and  uniform  homeomorphisms,  t o appear , (cite d o n p  255 ) 
212. ,  L'espace de  Banach  C o est determine  par  sa  metrique,  C.R . Acad . Sci . Pari s 

327 (1998) , 817-822 . (cite d o n p p 254 , 256) 
213. K . Goebel , On  the  structure  of  the minimal  invariant  sets  for nonexpansive  mappings, 

Ann. Univ . Maria e Curie-Sklodowska , Sect . A  2 9 (1975) , 73-77 . (cite d o n p  80 ) 
214. ,  On  a  problem  concerning  involutions  of  Banach  spaces,  Optimizatio n an d 

nonlinear analysi s (A . Ioffe , M . Marcus , an d S . Reich, eds.) , Pitma n Researc h Notes , 
vol. 244 , Pitman , 1992 , pp . 142-144 . (cite d o n p  217 ) 



46 4 BIBLIOGRAPHY 

215. K . Goebe l an d W . Kaczor , Remarks  on  failure of  Schauder's  theorem  in  noncompact 
settings, Ann . Univ . Maria e Curie-Sklodowska , Sect . A  5 1 (1997) , 99-108 . (cite d o n 
P 7 9 ) 

216. K . Goebe l an d W . A . Kirk , A  fixed  point  theorem  for  transformations  whose  iterates 
have uniform  Lipschitz  constant,  Studi a Math . 4 7 (1973) , 135-140 . (cite d o n p  81 ) 

217. ,  Topics  in  Metric  Fixed  Point  Theory,  Cambridg e studie s i n advance d math -
ematics, vol . 28 , Cambridg e Universit y Press , 1990 . (cite d o n p p 9 , 79, 80, 81) 

218. K . Goebe l and S . Reich, Uniform  Convexity,  Hyperbolic  Geometry,  and  Nonexpansive 
Mappings, Marce l Dekker , 1984 . (cite d o n p p 80 , 82) 

219. I . C . Gohber g an d M . G . Krein , Introduction  to  the  Theory  of  Linear  Nons  elf adjoint 
Operators, Translatio n o f Mathematica l Monographs , vol . 18 , Amer . Math . Soc , 
1969. (cite d o n p p 449,454 ) 

220. D . Gohde , Zum  Prinzip  der  kontraktiven  Abbildung,  Math . Nachr . 3 0 (1965) , 251 -
258. (cite d o n p  80 ) 

221. Y . Gordon, Some  inequalities  for  Gaussian  processes  and  applications,  Israe l J . Math . 
50 (1985) , 265-289 . (cite d o n p  298 ) 

222. E . Gorelik , The  uniform  nonequivalence  of  Lp and  l p, Israe l J . Math . 8 7 (1994) , 1-8 . 
(cited o n p  254 ) 

223. W . T . Gowers , Symmetric  block  bases  of  sequences  with  large  average  growth,  Israe l 
J. Math . 6 9 (1990) , 129-151 . (cite d o n p  97 ) 

224. ,  Lipschitz  functions  on  classical  spaces,  Europea n J . Combin . 1 3 (1992) , 
141-151. (cite d o n p  334 ) 

225. ,  A  new  dichotomy  for  Banach  spaces,  Geom . Funct . Anal . 6  (1996) , 1083 -
1093. (cite d o n p p 335,390 ) 

226. W . T . Gower s an d B . Maurey , The  unconditional  basic  sequence  problem,  J . Amer . 
Math. Soc . 6  (1993) , 851-874 . (cite d o n p p 183,207,335,336,390,431 ) 

227. R . L . Graham , B . L . Rothschild , an d J . H . Spencer , Ramsey  Theory,  Joh n Wiley , 
1980. (cite d o n p  334 ) 

228. F . Greenleaf , Invariant  Means  on  Topological  Groups  and  Their  Applications,  Va n 
Nostrand, 1969 . (cite d o n p  417 ) 

229. M . Gromov , Asymptotic  invariants  of  infinite  groups,  Geometri c Grou p Theor y 
(G. A . Nibl o an d M . A . Roller , eds.) , vol . 2 , Cambridg e Universit y Press , 1993 . 
(cited o n p p 196 , 257) 

230. ,  Metric  Structures  for  Riemannian  and  non-Riemannian  Spaces,  Progres s i n 
Math., vol . 152 , Birkhauser , 1999 . (cite d o n p p 33 , 279, 298) 

231. M . Gromo v an d V . D . Milman, Generalization  of  the  spherical  isoperimetric  inequal-
ity to  uniformly  convex  Banach  spaces,  Compositi o Math . 6 2 (1987) , 263-282. (cite d 
on p  299 ) 

232. A . Grothendieck , Sur  les  applications  lineaires  faiblement  compactes  d'espace  du  type 
C{K), Canad . J . Math . 5  (1953) , 129-173 . (cite d o n p  32 ) 

233. ,  Une  caracterisation  vectorielle  metrique  des  espaces  L 1, Canad . J . Math . 7 
(1955), 552-561 . (cite d o n p  59 ) 

234. ,  Erratum au  memoire:  Produits  tensoriels  topologiques  et  espaces  nucleaires, 
Ann. Inst . Fourie r (Grenoble ) 6  (1956) , 117-120 . (cite d o n p  253 ) 

235. P . M . Gruber , Stability  of  isometrics,  Trans . Amer . Math . Soc . 24 5 (1978) , 263-277 . 
(cited o n p  371 ) 

236. B . Griinbaum , On  a  theorem  of  Kirszbraun,  Bull . Res . Counci l Israe l F 7 (1958) , 
129-132. (cite d o n p  59 ) 

237. ,  Projection  constants,  Trans . Amer . Math . Soc . 9 5 (1960) , 451-465 . (cite d 
on p p 32 , 59) 

238. F . Griinbau m an d E . H . Zarantonello , On  the  extension  of  uniformly  continuous 
mappings, Michiga n Math . J . 1 5 (1968) , 65-74 . (cite d o n p  33 ) 



BIBLIOGRAPHY 465 

239. S . Guerre-Delabriere , Classical  Sequences  in  Banach  Spaces,  Marce l Dekker , 1992 . 
(cited o n p p 218 , 334, 433) 

240. S . P . Gulko , Uniformly  homeomorphic  spaces  of  functions, Proc . Steklo v Inst . Math . 
3 (1993) , 87-93 . (cite d o n p  256 ) 

241. V . I . Gurari i an d N . I . Gurarii , Bases  in  uniformly  convex  and  uniformly  smooth 
Banach spaces,  Izv . Akad . Nau k 3 5 (1971) , 210-215 . (cite d o n p  431 ) 

242. U . Haagerup , The  best  constants  in  the  Khintchine  inequality,  Studi a Math . 7 0 
(1982), 231-283 . (cite d o n p  424 ) 

243. P . Habala , P . Hajek , an d V . Zizler , Introduction  to  Banach  Spaces,  Volumes  I  and 
II, MatFizPress , Univ . Karlovy , Prague , 1996 . (cite d o n p  431 ) 

244. J . Hajek , On  a  property of  normal  distributions  of  any  stochastic  process  (Russian) , 
Czechoslovak Math . J . 8  (1958) , 610-618 , Englis h translation : Select . Transl . Math . 
Stat. Prob. , Amer . Math . Soc , 1  (1961) , 245-252 . (cite d o n p  162 ) 

245. P . Hajek, Smooth  functions  on  c0, Israe l J . Math . 10 4 (1998) , 17-27 . (cite d on p 278 ) 
246. ,  Smooth  functions  on  C(K),  Israe l J . Math . 10 7 (1998) , 237-252 . (cite d o n 

p 278 ) 
247. P . Halmos , Naive  Set  Theory,  Springer , 1974 . (cite d o n p  241 ) 
248. O . Hanner, Intersections  of  translates of  convex  bodies,  Math. Scand . 4  (1956) , 65-87. 

(cited o n p  59 ) 
249. ,  On  the  uniform  convexity  of  Lp and  F , Ark . Mat . 3  (1956) , 239-244 . (cite d 

on p  410 ) 
250. R . Haydon , E . Odell , H . P . Rosenthal , an d Th . Schlumprecht , On  distorted  norms  in 

Banach spaces  and  existence  of  l p-types, unpublishe d manuscript , (cite d o n p  334 ) 
251. S . Heinrich , Ultraproducts  in  Banach  space  theory,  J . Rein e Angew . Math . 31 3 

(1980), 72-104 . (cite d o n p p 438,439,440 ) 
252. S . Heinric h an d P . Mankiewicz , Applications  of  ultrapowers  to  the  uniform  and  Lip-

schitz classification  of  Banach  spaces,  Studi a Math . 7 3 (1982) , 225-251 . (cite d o n 
pp 183,253,439,440 ) 

253. G . M . Henkin , Impossibility  of  uniform  homeomorphism  between  spaces  of  smooth 
functions of  one  and  of  n  variables  (n  >  2) , Math . USSR-Sb . 3  (1967) , 551-561 . 
(cited o n p  253 ) 

254. N . Hindman , Finite  sums  from  sequences  within  cells  of  a  partition of  N,  J . Combin . 
Theory, Ser . A  1 7 (1974) , 1-11 . (cite d o n p  334 ) 

255. A . Hohti , On  Lipschitz  homogeneity  of  the  Hilbert  cube,  Trans . Amer . Math . Soc . 
291 (1985) , 75-86 . (cite d o n p  218 ) 

256. W . Holsztyhski , Linearization  of  isometric  embeddings  of  Banach  spaces.  Metric  en-
velopes, Bull . Acad . Polon . Sci . Ser . Sci . Math . Astrono . Phys . 1 6 (1968) , 189-193 . 
(cited o n p  356 ) 

257. R . E . Huff , Dentability  and  the  Radon-Nikodym  property,  Duk e Math . J . 4 1 (1974) , 
111-114. (cite d o n p  122 ) 

258. R . E . Huf f an d P . D . Morris , Dual  spaces  with  the  Krein  Milman  property  have  the 
Radon Nikodym  property,  Proc . Amer . Math . Soc . 4 9 (1975) , 104-108 . (cite d o n 
p 122 ) 

259. B . R . Hunt , T . Sauer , an d J . A . Yorke , Prevalence:  A  translation-invariant  "almost 
every" on  infinite  dimensional  spaces,  Bull . Amer . Math . Soc . 2 7 (1992) , 217-238 . 
(cited o n p  161 ) 

260. ,  Prevalence:  An  addendum,  Bull . Amer . Math . Soc . 2 8 (1993) , 306-307 . 
(cited o n p  161 ) 

261. D . H . Hyers , On  the  stability  of  the  linear  functional  equation,  Proc . Nat . Acad . Sci . 
U.S.A 2 7 (1941) , 222-224 . (cite d o n p  370 ) 

262. ,  The  stability  of  homomorphisms and  related  topics,  Globa l analysis-Analysi s 
on manifold s (T . M . Rassias , ed.) , Teubner-Text e zu r mathematik , vol . 57 , 1983 , 
pp. 140-153 . (cite d o n p  370 ) 



46 6 BIBLIOGRAPHY 

263. D . H . Hyer s an d S . Ulam , On  approximate  isometrics,  Bull . Amer . Math . Soc . 5 1 
(1945), 288-292 . (cite d o n p  371 ) 

264. ,  Approximately convex  functions, Proc . Amer . Math . Soc . 3  (1952) , 821-828. 
(cited o n p  370 ) 

265. J . R . Isbell , Uniform  neighborhood  retracts,  Pacifi c J . Math . 1 1 (1961) , 609-648 . 
(cited o n p  33 ) 

266. ,  Infective envelopes  of  Banach spaces  are  rigidly  attached,  Bull . Amer . Math . 
Soc. 7 0 (1964) , 727-729 . (cite d o n p  32 ) 

267. ,  Six theorems  about  injective metric  spaces,  Comment . Math . Helv . 39 (1964) , 
65-76. (cite d o n p  32 ) 

268. S . Ishikawa, Fixed  points  and  iteration  of  nonexpansive  mappings  in  a  Banach space, 
Proc. Amer . Math . Soc . 5 9 (1976) , 65-71 . (cite d o n p  81 ) 

269. D . J . Ive s an d D . Preiss , Not  too  well  differentiate  Lipschitz  isomorphisms,  Israe l J . 
Math., t o appear , (cite d o n p  184 ) 

270. I . M . James , Introduction  to  Uniform  Spaces,  Cambridg e Universit y Press , 1990 . 
(cited o n p  279 ) 

271. R . C . James , Bases  and  reflexivity  of  Banach  spaces,  Ann . o f Math . 5 2 (1950) , 518 -
527. (cite d o n p  431 ) 

272. ,  Characterizations  of  reflexivity,  Studi a Math . 2 3 (1964) , 205-216 . (cite d o n 
p433) 

273. ,  Uniformly  non-square  Banach  spaces,  Ann . o f Math . 8 0 (1964) , 542-550 . 
(cited o n p  333 ) 

274. ,  Some self  dual  properties of  normed  linear  spaces,  Symp . o n inf . dim . topol -
ogy (R . D . Anderson, ed.) , Ann. o f Math. Studies. , vol . 69, 1972 , pp. 159-175 . (cite d 
on p  412 ) 

275. ,  Super reflexive  spaces  with  bases,  Pacific J . Math . 4 1 (1972) , 409-419. (cite d 
on p  431 ) 

276. ,  A  non-reflexive  Banach  space  that  is  uniformly  nonoctahedral,  Israe l J . 
Math. 1 8 (1974) , 145-155 . (cite d o n p p 215,218 ) 

277. R . C . Jame s an d J . Lindenstrauss , The  octahedral  problem  for  Banach  spaces,  Pro -
ceedings of a seminar o n Random series , Convex sets and Geometr y o f Banach spaces , 
Aarhus Univ . (Denmark) , 1974 , pp . 100-120 . (cite d o n p  218 ) 

278. R . E . Jamiso n an d W . H . Ruckle , Factoring  absolutely  convergent  series,  Math . Ann . 
224 (1976) , 143-148 . (cite d o n p  216 ) 

279. K . Jarosz , Non  linear  generalization  of  the  Banach  Stone  theorem,  Studi a Math . 9 3 
(1989), 97-107 . (cite d o n p  357 ) 

280. F . John , Extremum  problems  with  inequalities  as  subsidiary  conditions,  Couran t An -
niversary Volume , Interscience , 1948 , [Collecte d paper s Volum e 2 , J . Moser , ed. , 
Birkhauser, (1985) , 543-560] , pp. 187-204 . (cite d o n p p 299,441 ) 

281. ,  Rotation  and  strain,  Comm . Pur e Appl . Math . 1 4 (1961) , 391-413 , [Col -
lected paper s Volum e 2 , J . Moser , ed. , Birkhauser , (1985) , 643-665] . (cite d o n 
pp 356 , 357,358) 

282. ,  Quasi  isometric  mappings,  Seminar i del l Institut o Nazional e d i Alt a Math -
ematica (1964) , 462-473 , [Collecte d paper s Volum e 2 , J . Moser , ed. , Birkhauser , 
(1985), 678-689] . (cite d o n p  356 ) 

283. ,  Distance  changes  in  deformations  with  small  strain,  Studie s an d Essay s 
presented t o Yu-Why-Chen , New  Yor k Univ. , 1970 , [Collecte d paper s Volum e 2 , J . 
Moser, ed. , Birkhauser , (1985) , 204-218] , pp. 1-15 . (cite d o n p  357 ) 

284. ,  Bounds  for  deformations  in  terms  of  average  strains,  Inequalitie s Vol . Il l 
(O. Shisha , ed.) , Academi c Press , 1972 , [Collecte d paper s Volum e 2 , J . Moser , ed. , 
Birkhauser, (1985) , 617-632] , pp. 129-144 . (cite d o n p p 356,358 ) 

285. ,  Uniqueness  of  nonlinear elastic  equilibrium  for  prescribed  boundary  displace-
ments and  sufficiently  small  strains,  Comm . Pur e Appl . Math . 2 5 (1972) , 617-634 , 



BIBLIOGRAPHY 467 

[Collected paper s Volum e 2 , J . Moser , ed. , Birkhauser , (1985) , 261-278] . (cite d o n 
p358) 

286. F . Joh n an d L . Nirenberg , On  functions  of  bounded  mean  oscillation,  Comm . 
Pure Appl . Math . 1 4 (1961) , 415-426 , [Collecte d paper s Volum e 2 , J . Mose r Ed. , 
Birkhauser, (1985) , 666-677] . (cite d o n p  358 ) 

287. J . Johnso n an d J . Wolfe , Norm  attaining  operators  and  simultaneously  continuous 
retractions, Proc . Amer . Math . Soc . 8 6 (1982) , 609-612 . (cite d o n p p 60,97 ) 

288. W . B . Johnson , Operators  into  L p which  factor  through  £ p, J . Londo n Math . Soc . 1 4 
(1976), 333-339 . (cite d o n p  437 ) 

289. ,  A  reflexive  Banach  space  which  is  not  sufficiently  Euclidean,  Studi a Math . 
55 (1976) , 201-205 . (cite d o n p p 258,432 ) 

290. ,  On  quotients  of  L v which  are  quotients  of  £p, Compositi o Math . 3 4 (1977) , 
69-89. (cite d o n p  431 ) 

291. W . B . Johnso n an d J . Lindenstrauss , Examples  of  Ci  spaces,  Ark . Mat . 1 8 (1980) , 
101-106. (cite d o n p  124 ) 

292. W . B . Johnson , J . Lindenstrauss , D . Preiss , an d G . Schechtman , Ajfine  approxima-
tion of  Lipschitz maps  between  infinite-dimensional  Banach  spaces,  to appear , (cite d 
on p  432 ) 

293. ,  Uniform  quotient  mappings  of  the  plane,  Michiga n Math . J . 4 7 (2000) , t o 
appear, (cite d o n p  280 ) 

294. W . B . Johnson, J . Lindenstrauss , an d G . Schechtman , On  the  relation  between  several 
notions of  unconditional  structure,  Israe l J . Math . 3 7 (1980) , 120-129 . (cite d o n 
pp 382,390 ) 

295. ,  Banach  spaces  determined  by  their  uniform  structure,  Geom . Funct . Anal . 
6 (1996) , 430-470 . (cite d o n p p 254 , 255,256, 257, 258) 

296. W . B . Johnson an d E . Odell , Subspaces  of  Lp which  embed  into £ p, Compositi o Math . 
28 (1974) , 37-49 . (cite d o n p  437 ) 

297. W . B . Johnso n an d H . P . Rosenthal , On  w*-basic  sequences  and  their  applications 
to the  study  of  Banach  spaces,  Studi a Math . 4 3 (1972) , 77-92 . (cite d o n p  431 ) 

298. W . B . Johnson, H . P . Rosenthal , an d M . Zippin , On  bases,  finite-dimensional decom-
positions and  weaker  structures  in  Banach  spaces,  Israe l J . Math . 9  (1971) , 488-506 . 
(cited o n p  436 ) 

299. W . B . Johnson an d M . Zippin , On  subspaces  of  quotients  of  (%2Gn)ip and  (^2G n)c0, 
Israel J . Math . 1 3 (1972) , 311-316 . (cite d o n p  437 ) 

300. ,  Subspaces  and  quotient  spaces  of  (^2G n)ip and  (^2G n)c0, Israe l J . Math . 
17 (1974) , 50-55 . (cite d o n p  255 ) 

301. P . Jones , Lipschitz  and  biLipschitz  functions,  Revist a Matematic a Iberoamerican a 4 
(1988), 115-122 . (cite d o n p  280 ) 

302. M . I . Kadec , Conditions  for  differentiability  of  a  norm in  a  Banach space  (Russian) , 
Uspehi Math . Nauk . 2 0 (1965) , 183-187 . (cite d o n p  97 ) 

303. ,  A  proof  of  topological  equivalence  of  all  separable  infinite-dimensional  Ba-
nach spaces  (Russian) , Funk . Anal . i . Priloze n 1  (1967) , 61-70 . (cite d o n p  1 ) 

304. M . I . Kade c an d A . Pelczyhski , Bases,  lacunary  sequences  and  complemented  sub-
spaces in the  spaces  Lp, Studi a Math . 2 1 (1962) , 161-176 . (cite d on pp 183 , 258,427) 

305. M . I . Kade c an d M . G . Snobar , Certain  junctionals  on  the  Minkowski  compactum 
(Russian), Mat . Zametk i 1 0 (1971) , 453-457 , Englis h translation : Math . Notes , 1 0 
(1971) 694-696 . (cite d o n p  441 ) 

306. J . P . Kahane , Some  Random  Series  of  Functions,  secon d ed. , Cambridg e Universit y 
Press, 1985 . (cite d o n p  442 ) 

307. S . Kakutani, Simultaneous  extension  of  continuous  functions  considered  as  a  positive 
linear operator,  Japanes e J . Math . 1 7 (1940) , 1-4 . (cite d o n p  33 ) 

308. ,  Topological  properties of  the  unit  sphere  of  a  Hilbert space,  Proc. Imp . Acad . 
Tokyo 1 9 (1943) , 269-271 . (cite d o n p  79 ) 



468 BIBLIOGRAPHY 

309. ,  On  equivalence  of  infinite  product  measures,  Ann . o f Math . 4 9 (1948) , 214 -
224. (cite d o n p  422 ) 

310. N . J. Kalton , The  three  space  problem for  locally  bounded F spaces,  Compositi o Math . 
37 (1978) , 243-276 . (cite d o n p p 389,446 ) 

311. ,  Linear  operators  on  L p for  0  <  p  <  1 , Trans . Amer . Math . Soc . 25 9 (1980) , 
319-355. (cite d o n p  195 ) 

312. ,  Convexity,  type  and  the  three  space  problem,  Studi a Math . 6 9 (1981) , 247 -
287. (cite d o n p p 389,442,446 ) 

313. ,  Banach spaces  embedding  into  LQ,  Israe l J . Math . 5 2 (1985) , 305-319. (cite d 
on p  195 ) 

314. ,  Nonlinear  commutators  in  interpolation  theory,  Mem . Amer . Math . Soc , 
vol. 385 , AMS, 1988 . (cite d o n p  390 ) 

315. ,  Differentials  of  complex  interpolation  processes  for  Kothe  function  spaces, 
Trans. Amer . Math . Soc . 33 3 (1992) , 479-529 . (cite d o n p  389 ) 

316. ,  The  basic  sequence  problem,  Studi a Math . 11 6 (1995) , 167-187 . (cite d o n 
p390) 

317. ,  An  elementary  example  of  a  Banach  space  not  isomorphic  to  its  complex 
conjugate, Canad . Math . Bull . 3 8 (1995) , 218-222 . (cite d o n p  390 ) 

318. N . J . Kalto n an d N . T . Peck , Twisted  sums  of  sequence  spaces  and  the  three  space 
problem, Trans . Amer . Math . Soc . 25 5 (1979) , 1-30 . (cite d o n p p 389,390 ) 

319. N . J . Kalton , N . T . Peck , an d J . W . Roberts , An  F-Space  Sampler,  Londo n Math . 
Soc. Lecture Notes , vol . 89, Cambridge Univ . Press , 1984 . (cite d o n pp 389,445,447 ) 

320. N . J . Kalto n an d A . Pelczynski , Kernels  of  surjections  from  Ci-spaces  with  an  appli-
cation to  sidon  sets,  Math . Ann . 30 9 (1997) , 135-158 . (cite d o n p  389 ) 

321. N . J . Kalto n an d J . W . Roberts , Uniformly  exhaustive  subm,easures  and  nearly  addi-
tive set  functions,  Trans . Amer . Math . Soc . 27 8 (1983) , 803-816 . (cite d o n p  389 ) 

322. L . Karlovitz , Existence  of  fixed points  of  nonexpansive  mappings  in  a  space  without 
normal structure,  Pacifi c J . Math . 6 6 (1976) , 153-159 . (cite d o n p  80 ) 

323. A . S . Kechris , Classical  Descriptive  Set  Theory,  Graduat e Text s i n Math. , vol . 156 , 
Springer, 1995 . (cite d o n p p 338,420 ) 

324. O . E L Keller , Die  Homeomorphie  der  kompakten  konvexen  Mengen  in  Hilbertschen 
Raum, Math . Ann . 10 5 (1931) , 748-758 . (cite d o n p  215 ) 

325. J . L . Kelley , General  Topology,  Va n Nostrand , 1955 . (cite d o n p  55 ) 
326. W . A . Kirk , A  fixed  point  theorem  for  mappings  which  do  not  increase  distances, 

Amer. Math . Monthl y 7 2 (1965) , 1004-1006 . (cite d o n p  80 ) 
327. M . D . Kirszbraun , Uber  die  zusammenziehenden  und  Lipschitzchen  Transformatio-

nen, Fund . Math . 2 2 (1934) , 77-108 . (cite d o n p  33 ) 
328. S . V . Kislyakov , Sobolev  imbedding  operators  and  the  nonisomorphism  of  certain 

Banach spaces,  Funct . Anal . Appl . 9  (1975) , 290-294 . (cite d o n p  254 ) 
329. V . L . Klee , Some  topological  properties  of  convex  sets,  Trans . Amer . Math . Soc . 7 8 

(1955), 30-45 . (cite d o n p  79 ) 
330. ,  Mappings  into  normed  linear  spaces,  Fund . Math . 4 9 (1960-61) , 25-34 . 

(cited o n p  97 ) 
331. R . V . Kohn , New  integral  estimates  for  deformations  in  terms  of  their  nonlinear 

strains, Arch . Rationa l Mech . Anal . 7 8 (1982) , 131-172 . (cite d o n p  358 ) 
332. A . Koldobsky , A  Banach  subspace  of  L i / 2 which  does  not  embed  in  L\  (isometric 

version), Proc . Amer . Math . Soc . 12 4 (1996) , 155-160 . (cite d o n p  195 ) 
333. ,  Positive  definite  functions,  stable  measures,  and  isometries  on  Banach 

spaces, Interactio n betwee n functiona l analysis , harmoni c analysis , an d probabilit y 
(Columbia Missour i 1994 ) (E . Saa b N . J . Kalto n an d S . Montgomery-Smith , eds.) , 
Lecture Notes in Pure and Applied Math. , vol . 175, Dekker, 1996 , pp. 275-290. (cite d 
on p  195 ) 



BIBLIOGRAPHY 469 

334. R . A . Komorowsk i an d N . Tomczak-Jaegermann , Banach  spaces  without  local  un-
conditional structure,  Israe l J . Math . 8 9 (1995) , 205-226 , (Se e also Eratum , Israe l J . 
Math., 10 5 (1998) , 85-92.) . (cite d o n p  390 ) 

335. M . A . Krasnoselskii , Two  remarks  about  the  method  of  successive  approximations, 
Uspehi. Mat . Nau k 1 0 (1955) , 123-127 . (cite d o n p  81 ) 

336. ,  Topological  Methods in  the  Theory  of  non Linear  Integral  Equations,  Oxfor d 
Pergamon Press , 1964 . (cite d o n p  7 ) 

337. U . Krenge l an d M . Lin , Order  preserving  nonexpansive  operators  in  L\,  Israe l J . 
Math. 5 8 (1987) , 170-192 . (cite d o n p  81 ) 

338. J . L . Krivine , Sous  espaces  de  dimension  finie des  espaces  de  Banach  reticules,  Ann . 
of Math . 10 4 (1976) , 1-29 . (cite d o n p  299 ) 

339. J . L . Krivin e an d B . Maurey , Espaces  de  Banach  stables,  Israe l J . Math . 3 9 (1981) , 
273-295. (cite d o n p p 212 , 218,258,333, 334) 

340. J . Kuelbs , Gaussian  measures  on  a  Banach space,  J . Punct . Anal . 5  (1970) , 354-367 . 
(cited o n p  163 ) 

341. K . Kune n an d H . P . Rosenthal , Martingale  proofs  of  some  geometrical  results  in 
Banach space  theory,  Pacifi c J . Math . 10 0 (1982) , 153-175 . (cite d o n p  123 ) 

342. H . H . Kuo , Gaussian  Measures  in  Banach  Spaces,  Lect . Note s i n Math. , vol . 463 , 
Springer, 1975 . (cite d o n p  162 ) 

343. S . Kwapien , Isomorphic  characterizations  of  inner  product  spaces  by  orthogonal  se-
ries with  vector  valued  coefficients,  Studi a Math . 4 4 (1972) , 583-595 . (cite d o n 
pp 58,442 ) 

344. S . Kwapien an d A . Pelczyhski , The  main  triangle  projection  in  matrix  spaces  and  its 
applications, Studi a Math . 3 4 (1970) , 43-68 . (cite d o n p  454 ) 

345. M . Laczkovich , The  local  stability  of  convexity,  affinity  and  of  the  Jensen  equation, 
preprint, (cite d o n p  371 ) 

346. J . Lamperti , Probability,  Benjamin , 1966 . (cite d o n p  426 ) 
347. J . M . Lasr y an d P . L . Lions , A  remark  on  regularization  in  Hilbert  spaces,  Israe l J . 

Math. 5 5 (1986) , 257-266 . (cite d o n p  98 ) 
348. E . B. Leach and J . H . M. Whitfield, Dijjerentiable  norms  and  rough  norms on  Banach 

spaces, Proc . Amer . Math . Soc . 3 3 (1972) , 120-126 . (cite d o n p  97 ) 
349. M . Ledou x an d M . Talagrand , Probability  in  Banach  Spaces.  Isoperimetry  and  Pro-

cesses, Ergebniss e Folg e 3  #  23 , Springer Verlag , 1991 . (cite d o n p  163 ) 
350. H . Lemberg , Nouvelle  demonstration  d'un  theoreme  de  J.  L.  Krivine  sur  la  finie 

representation de  l p dans  un  espace  de  Banach,  Israe l J . Math . 3 9 (1981) , 341-348 . 
(cited o n p  299 ) 

351. P . Levy , Problemes  Concrets  d yAnalyse Fonctionnelle,  Gauthie r Villars , Paris , 1951 . 
(cited o n p  299 ) 

352. A . Lima , Intersection  properties  of  balls  and  subspaces  in  Banach  spaces,  Trans . 
Amer. Math . Soc . 22 7 (1977) , 1-62 . (cite d o n p  59 ) 

353. P . K . Li n an d Y . Sternfeld , Convex  sets  with  the  Lipschitz  fixed point  property  are 
compact, Proc . Amer . Math . Soc . 9 3 (1985) , 633-639 . (cite d o n p  79 ) 

354. J . Lindenstrauss , On  operators  which  attain  their  norm,  Israe l J . Math . 1  (1963) , 
139-148. (cite d o n p p 97,122 ) 

355. ,  On  the  modulus  of  smoothness and  divergent  series  in  Banach  spaces,  Michi -
gan Math . J . 1 0 (1963) , 241-252 . (cite d o n p  411 ) 

356. ,  Extensions  of  compact  operators,  Mem . Amer . Math . Soc , vol . 48 , AMS , 
1964. (cite d o n p p 59 , 334) 

357. ,  On  nonlinear  projections  in  Banach  spaces,  Michiga n Math . J . 1 1 (1964) , 
263-287. (cite d o n p p 33,34,183 , 253) 

358. ,  On  extreme  points  in  £±,  Israel J . Math . 4  (1966) , 59-61 . (cite d o n p  122 ) 
359. ,  On  nonseparable  reflexive  Banach  spaces,  Bull . Amer . Math . Soc . 72 (1966) , 

967-970. (cite d o n p  439 ) 



470 BIBLIOGRAPHY 

360. ,  A short  proof  of  Liapounoff's  convexity  theorem,  J . Math . Mech . 1 5 (1966) , 
971-972. (cite d o n p  428 ) 

361. ,  Almost spherical  sections;  their  existence  and  their  applications,  Jber . d . Dt . 
Math. Verei n Jubilaumstagun g (1990) , 39-61 . (cite d o n p  298 ) 

362. ,  Uniform  embeddings,  homeomorphisms  and  quotient  maps  between  Banach 
spaces (a  short  survey),  Topolog y Appl . 8 5 (1998) , 265-279 . (cite d o n p  6 ) 

363. J . Lindenstrauss , E . Matouskova , an d D . Preiss , Lipschitz  image  of  a  measure-
null set  can  have  a  null  complement,  Israe l J . Math. , t o appear . (cite d o n 
pp 162,168,184,257 ) 

364. J . Lindenstraus s an d A . Pelczynski , Absolutely  summing  operators  in  C v spaces  and 
their applications,  Studi a Math . 2 9 (1968) , 275-326 . (cite d o n p  437 ) 

365. ,  Contributions  to  the  theory  of  classical  Banach  spaces,  J . Punct . Anal . 8 
(1971), 225-249 . (cite d o n p  333 ) 

366. J . Lindenstraus s an d D . Preiss , Almost  Frechet  differentiability  of  finitely many  Lip-
schitz functions,  Mathematik a 4 3 (1996) , 393-412 . (cite d o n p p 258 , 279) 

367. J . Lindenstraus s an d H . P . Rosenthal , The  C p spaces,  Israe l J . Math . 7  (1969) , 325 -
349. (cite d o n p p 436,437 ) 

368. J . Lindenstraus s an d A . Szankowski , Non  linear  perturbations  of  isometrics, 
Asterisque 13 1 (1985) , 357-371 . (cite d o n p  372 ) 

369. J . Lindenstrauss an d L . Tzafriri, On  Orlicz  sequence  spaces,  Israel J . Math . 1 0 (1971) , 
379-390. (cite d o n p  333 ) 

370. ,  On  the  complemented  subspaces  problem,  Israe l J . Math . 9  (1971) , 263-269 . 
(cited o n p  44 ) 

371. ,  Classical  Banach  Spaces  vol.  I:  Sequence  spaces,  Ergebnisse , vol . 92 , 
Springer, 1977 . (cite d o n p p 183 , 255,385,387, 389,429,430,431,432 ) 

372. ,  Classical  Banach  Spaces  vol.  II:  Function  spaces,  Ergebnisse , vol . 97 , 
Springer, 1979 . (cite d o n p p 58,183,409,411,413,414,431,434,435,436,442 ) 

373. V . Lomonosov , A  counterexample  to  the  Bishop  Phelps  theorem  in  complex  spaces, 
Israel J . Math. , t o appear , (cite d o n p  96 ) 

374. G . M . Lovblom, Isometries  and  almost  isometries  between  spaces  of  continuous  func-
tions, Israe l J . Math . 5 6 (1986) , 143-159 . (cite d o n p  357 ) 

375. ,  Almost  isometries  on  the  unit  ball  of l\, Israe l J . Math . 6 3 (1988) , 129-138 . 
(cited o n p  357 ) 

376. ,  Uniform  homeomorphisms  between  unit  balls  in L p-spaces, Math . Scand . 6 2 
(1988), 294-302 . (cite d o n p p 215,254 ) 

377. ,  Uniform  homeomorphisms  between  the  unit  balls  in L v and  l v, Proc . Amer . 
Math. Soc . 12 3 (1995) , 405-409 . (cite d o n p  254 ) 

378. G . Ya . Lozanovskii , On  some  Banach  lattices,  Siberia n Math . J . 1 0 (1969) , 584-599 . 
(cited o n p  216 ) 

379. ,  On  some  Banach  lattices  III,  Siberia n Math . J . 1 3 (1972) , 1304-1313 . (cite d 
on p  216 ) 

380. O . Maleva , A  pathological  example  of  a  uniform,  quotient  mapping  between  Euclidean 
spaces, preprint , (cite d o n p  279 ) 

381. E . Maluta , Uniformly  normal  structure  and  related  coefficients,  Pacifi c J . Math . I l l 
(1984), 357-369 . (cite d o n p  415 ) 

382. P . Mankiewicz , On  Lipschitz  mappings  between  Frechet  spaces,  Studi a Math . 4 1 
(1972), 225-241 . (cite d o n p  256 ) 

383. ,  On  the  differentiability  of  Lipschitz  mappings  in  Frechet  spaces,  Studi a 
Math. 4 5 (1973) , 15-29 . (cite d o n p p 163,164,183 ) 

384. ,  On  topological,  Lipschitz,  and  uniform  classification  of  LF-spaces,  Studi a 
Math. 5 2 (1974) , 109-142 . (cite d o n p  256 ) 

385. O . Martio , S . Rickman, an d J . Vaisala , Topological  and metric  properties  of  quasireg-
ular mappings,  Ann . Acad . Sci . Fenn . Ser . A  I  Math . (1971) , 1-31 . (cite d o n p  357 ) 



BIBLIOGRAPHY 471 

386. J . Matouse k an d E . Matouskova , A  highly  nonsmooth  norm  on  Hilbert  space,  Israe l 
J. Math . 11 2 (1999) , 1-28 . (cite d o n p  164 ) 

387. E . Matouskova, Extending  of  continuous and  Lipschitz  functions,  Canad . Math . Bull. , 
to appear , (cite d o n p  60 ) 

388. ,  Lipschitz  images  of  Haar  null  sets,  Bull . Londo n Math . Soc , t o appear . 
(cited o n p  163 ) 

389. ,  Convexity  and  Haar  null  sets,  Proc . Amer . Math . Soc . 12 5 (1997) , 1793 -
1799. (cite d o n p  162 ) 

390. ,  The  Banach  Saks  property  and  Haar  null  sets,  Comment . Math . Univ . Car -
olinae 3 9 (1998) , 71-80 . (cite d o n p  162 ) 

391. ,  An  almost  nowhere  Frechet  smooth  norm  on  superreflexive  spaces,  Studi a 
Math. 13 3 (1999) , 93-99 . (cite d o n p  164 ) 

392. E . Matouskov a an d C . Stegall , A  characterization  of  reflexive  Banach  spaces,  Proc . 
Amer. Math . Soc . 12 4 (1996) , 1083-1090 . (cite d o n p  162 ) 

393. M . Matzeu an d A . Vignoli (eds.) , Topological  Nonlinear Analysis;  Degree,  singularity 
and variations  I,  Progres s i n nonlinea r differentia l equation s an d thei r applications , 
vol. 15 , Birkhauser , Boston , 1995 . (cite d o n p  7 ) 

394. ,  Topological  Nonlinear  Analysis;  Degree,  singularity  and  variations  II, 
Progress i n nonlinea r differentia l equation s an d thei r applications , vol . 27 , 
Birkhauser, Boston , 1997 . (cite d o n p  7 ) 

395. B . Maurey , Nouveaux  theorernes  de  Nikishin,  Seminair e Maurey-Schwartz , Ecol e 
Polytechnique, Paris , 1973-1974 , Expos e 4  and 5 . (cite d o n p  195 ) 

396. ,  Theoremes  de  factorisation pour  les  operateurs  lineaires  a  valeurs  dans  les 
espaces L p, Asterisqu e 1 1 (1974) , 1-163 . (cite d o n p  195 ) 

397. ,  Un  theoreme  de  prolongement,  C.R . Acad . Sci . Pari s 27 9 (1974) , 329-332 . 
(cited o n p  442 ) 

398. ,  Point fixes  des  contractions  de  certains  faiblement  compacts  de  L1, Seminair e 
d'Analyse Fonctionell e (Paris) , Ecol e Polytechnique , Paris , 1980-1981 . (cite d o n 

p 8 0 ) 

399. ,  Quelques  progres  dans  la  comprehension  de  la  dimension  infinie,  Journe e 
Annuelle, Soc . Math , d e Pranc e (1994) , 1-29 . (cite d o n p  340 ) 

400. ,  A remark  about  distortion,  Gaf a Semina r 92-9 4 (J . Lindenstraus s an d V . D . 
Milman, eds.) , Operato r Theory , vol . 77 , Birkhauser , 1995 , pp . 131-142 . (cite d o n 
p337) 

401. ,  Symmetric distortion  in  £2,  Gafa Semina r 92-9 4 (J . Lindenstraus s an d V . D . 
Milman, eds.) , Operato r Theory , vol . 77 , Birkhauser , 1995 , pp . 143-147 . (cite d o n 
p336) 

402. B . Maure y an d G . Pisier , Series  de  variables  aleatoires  vectorielles  independantes 
et proprietes  geometriques  des  espaces  de  Banach,  Studi a Math . 5 8 (1976) , 45-90 . 
(cited o n p p 443,444 ) 

403. B . Maure y an d H . P . Rosenthal , Normalized  weakly  null  sequences  with  no  uncondi-
tional subsequence,  Studi a Math . 6 1 (1977) , 77-98 . (cite d o n p  335 ) 

404. H . B . Maynard , A  geometrical  characterization  of  Banach  spaces  with  the  Radon 
Nikodym property,  Trans . Amer . Math . Soc . 18 5 (1973) , 493-500 . (cite d o n p  122 ) 

405. S . Mazur , Une  remarque sur  Vhomeomorphie  des  champs  fonctionnels,  Studi a Math . 
1 (1929) , 83-85 . (cite d o n p  215 ) 

406. ,  Uber  konvexe  Mengen  in  linearen  normierten  Rdumen,  Studi a Math . 4 
(1933), 70-84 . (cite d o n p  97 ) 

407. S . Mazu r an d S . Ulam , Sur  les  transformations  isometriques  d'espaces  vectoriels 
normes, C.R . Acad . Sci . Pari s 19 4 (1932) , 946-948 . (cite d o n p p 1,356 ) 

408. S . Mazurkiewic z an d W . Sierpinski , Contribution  a  la  topologie  des  ensembles 
denombrables, Fund . Math . 1  (1920) , 17-27 . (cite d o n p  255 ) 



472 BIBLIOGRAPHY 

409. P . W . McCartne y an d R . C . O'Brien , A  separable  space  with  the  Radon  Nikodym 
property that  is  not  isomorphic  to  a  subspace of  a  separable dual,  Proc . Amer . Math . 
Soc. 7 8 (1980) , 40-42 . (cite d o n p  124 ) 

410. C . T . McMullen , Lipschitz  maps  and  nets  in  Euclidean  space,  Geom . Punct . Anal . 8 
(1998), 304-314 . (cite d o n p  257 ) 

411. W . J . Meyer , Characterization  of  the  Steiner  point,  Pacifi c J . Math . 3 5 (1970) , 717 -
725. (cite d o n p  59 ) 

412. E . Michael , Continuous  selections  I,  Ann . o f Math . 6 3 (1956) , 361-382 . (cite d o n 
P33) 

413. D . P . Milman, On  some  criteria  for  the  regularity  of  spaces of  the  type  (B)  (Russian) , 
Dokl. Akad . Nau k SSS R 2 0 (1938) , 243-246 . (cite d o n p  411 ) 

414. D . P . Milma n an d V . D . Milman , Some  geometric  properties  of  non-reflexive  spaces, 
Soviet Math . Dokl . 4  (1963) , 1250-1252 . (cite d o n p  433 ) 

415. V . D . Milman , Spectrum  of  bounded  continuous  functions  on  the  unit  sphere  of  a 
Banach space,  Punct . Anal . Appl . 3  (1969) , 67-79 . (cite d o n p p 298,333 ) 

416. ,  The  geometric  theory  of  Banach  spaces  part II:  Geometry  of  the  unit  sphere 
(Russian), Uspeh i Mat . Nau k 2 6 (1971) , 73-149 , English translation : Russia n Math . 
Surveys, 2 6 (1971) , 79-163 . (cite d o n p  333 ) 

417. ,  New proof  of  the theorem  of  A. Dvoretzky  on  sections of  convex bodies,  Funct. 
Anal. Appl . 5  (1971) , 28-37 . (cite d o n p  298 ) 

418. ,  Almost Euclidean  quotient  spaces  of  sub spaces of  a finite-dimensional normed 
space, Proc . Amer . Math . Soc . 9 4 (1985) , 445-449 . (cite d o n p  299 ) 

419. ,  Dvoretzky's  Theorem  -  thirty  years  later  (survey),  Geom . Punct . Anal . 4 
(1992), 455-479 . (cite d o n p  298 ) 

420. V . D . Milma n an d G . Schechtman , Asymptotic  Theory  of  Finite  Dimensional 
Normed Spaces,  Lect . Note s i n Math. , vol . 1200 , Springer , 1986 . (cite d o n 
pp 9,299,428,441,442,444 ) 

421. ,  An "isomorphic"  version  of  Dvoretzky's  theorem,  C.R . Acad . Sci . Pari s 32 1 
(1995), 541-544 . (cite d o n p  299 ) 

422. V . D . Milma n an d N . Tomczak-Jaegermann , Asymptotic  £ p spaces  and  bounded  dis-
tortion, Contemp . Math . 14 4 (1993) , 173-196 . (cite d o n p  337 ) 

423. R . A . Milnos , Generalized  random  processes  (Russian) , Trud y Mosk . Mat . Ob . 8 
(1959), 497-518 . (cite d o n p  162 ) 

424. G . J . Minty , On  the  extension  of  Lipschitz,  Lipschitz-Holder  continuous,  and  mono-
tone functions,  Bull . Amer . Math . Soc . 7 6 (1970) , 334-339 . (cite d o n p  33 ) 

425. L . Mirsky , Transversal  Theory,  Academi c Press , 1971 . (cite d o n p  241 ) 
426. D . Montgomer y an d L . Zippin , Topological  Transformation  Groups,  Interscience , 

1955. (cite d o n p p 399,406 ) 
427. E . H . Moore , On  properly  positive  hermitian  matrices,  Bull . Amer . Math . Soc . 2 3 

(1916), 66-67 . (cite d o n p  195 ) 
428. J . M . Morel and H . Steinlein , On  a  problem of  Nirenberg concerning  expanding  maps, 

J. Punct . Anal . 5 9 (1984) , 145-150 . (cite d o n p  217 ) 
429. J . Moser , On  the volume  elements  on  a  manifold,  Trans . Amer . Math . Soc . 12 0 

(1965), 286-294 . (cite d o n p  257 ) 
430. R . Nahum , On  the Lipschitz  classification  of  subsets  of  nonreflexive  Banach  spaces, 

preprint, (cite d o n p  217 ) 
431. ,  On  the Lipschitz  equivalence  of  unit  balls  and  of  spheres  in  normed  spaces, 

preprint, (cite d o n p  216 ) 
432. ,  Lipschitz topology  in  Banach  spaces,  Ph.D . thesis , Universit y o f Haifa , 1997 . 

(cited o n p p 33 , 216, 217) 
433. K . Namakara , On  bicompact  semigroups,  Math . J . Okoyam a Univ . 1  (1952) , 99-108 . 

(cited o n p  334 ) 



BIBLIOGRAPHY 473 

434. I . Namiok a an d R . R . Phelps , Banach  spaces  which  are  Asplund  spaces,  Duk e Math . 
J. 4 2 (1975) , 735-750 . (cite d o n p  124 ) 

435. A . Naor , Geometric  problems  in  non  linear  functional  analysis,  Master' s thesis , He -
brew University , 1998 . (cite d o n p p 407,415 ) 

436. J . Neveu , Discrete-Parameter  Martingales,  North-Holland , 1975 . (cite d o n p  428 ) 
437. E . M . Nikisin , Resonance  theorems  and  expansions  in  eigenfunctions  of  the  Laplace 

operator (Russian) , Izv . Akad . Nau k 3 6 (1972) , 795-813 , English translation : Math . 
USSR-Izv., 6  (1972) , 788-806 . (cite d o n p  195 ) 

438. L . Nirenberg, Topics  in  Nonlinear  Functional  Analysis,  Lectur e Notes , Couran t Inst. , 
New York , 1974 . (cite d o n p p 7 , 217) 

439. G . Nordlander, The  modulus  of  convexity in  normed  linear  spaces,  Ark. Mat. 4  (1960) , 
15-17. (cite d o n p  409 ) 

440. B . Nowak , On  the  Lipschitzian  retraction  of  the  unit  ball  in  infinite  dimensional 
Banach spaces  onto  its  boundary,  Bull . Acad . Polon . Sci . Ser . Sci . Math . Astrono . 
Phys. 2 7 (1979) , 861-864 . (cite d o n p  79 ) 

441. E . Odell , H . P . Rosenthal , an d Th . Schlumprecht , On  weakly  null  FDD's  in  Banach 
spaces, Israe l J . Math . 8 4 (1993) , 333-351 . (cite d o n p  300 ) 

442. E . Odel l an d Th . Schlumprecht , Distortion  and  asymptotic  structure,  Hand-Boo k 
in Banac h Space s (W . B . Johnso n an d J . Lindenstrauss , eds.) , Nort h Holland , t o 
appear, (cite d o n p  334 ) 

443. ,  The  distortion  problem,  Act a Math . 17 3 (1994) , 259-281 . (cite d o n 
pp 216,335,336 ) 

444. ,  Distortion and  stabilized  structure  in  Banach  spaces.  New  geometric  phenom-
ena for Banach  and  Hilbert  spaces,  Proc . 199 4 IC M Zurich , Vol . I I (S . D . Chatterji , 
ed.), Birkhauser , 1995 , pp. 955-965 . (cite d o n p  335 ) 

445. A . M. Olevskii , Fourier  series  and  Lebesgue  functions  (Russian) , Uspeh i Math . Nau k 
22 (1967) , 237-239 . (cite d o n p  333 ) 

446. M . Omladi c an d P . Semrl , On  non-linear  perturbations  of  isometries,  Math . Ann . 
303 (1995) , 61 7 628 . (cite d o n p p 360 , 372) 

447. L . Partane n an d J . Vaisala , Extension  of  bi-Lipschitz  maps  of  compact  polyhedra, 
Math. Scand . 7 2 (1993) , 235-264 . (cite d o n p  358 ) 

448. J . R . Partington , Norm  attaining  operators,  Israe l J . Math . 4 3 (1982) , 273-276 . 
(cited o n p  97 ) 

449. A . L. T. Paterson , Amenability,  Math , survey s and monographs , vol . 29, Amer. Math . 
Soc, 1988 . (cite d o n p  417 ) 

450. A . Pelczyhski , Projections  in  certain  Banach  spaces,  Studi a Math . 1 9 (1960) , 209 -
228. (cite d o n p  440 ) 

451. ,  Linear  extensions,  linear  averagings,  and  their  applications  to  linear  topo-
logical classification of  spaces  of  continuous  functions,  Dissertatione s Mathematicae , 
vol. 58 , PWN, 1968 . (cite d o n p p 34,183 , 257) 

452. ,  On  almost  diffeomorphic  Banach  spaces,  Indag . Math . 3 0 (1968) , 202-208 . 
(cited o n p  259 ) 

453. A . Pelczyhski and H . P. Rosenthal, Localization  techniques  in  L p spaces,  Studia Math . 
52 (1975) , 263-289 . (cite d o n p  432 ) 

454. A . Pelczyhsk i an d Z . Semadeni , Spaces  of  continuous  functions  III.  Spaces  C(fl)  for 
Q without  perfect  subsets,  Studi a Math . 1 8 (1959) , 211-222 . (cite d o n p  256 ) 

455. A . Pelczyhsk i an d K . Senator , On  isomorphisms  of  anisotropic  Sobolev  spaces  with 
"classical Banach  spaces"  and  a  Sobolev  type  embedding  theorem,  Studi a Math . 8 4 
(1986), 169-215 . (cite d o n p  254 ) 

456. B . J . Pettis , Linear  junctionals  and  completely  additive  set  functions,  Duk e Math . J . 
4 (1938) , 552-565 . (cite d o n p  121 ) 

457. ,  On  integration  in  vector  spaces,  Trans . Amer . Math . Soc . 4 4 (1938) , 277 -
304. (cite d o n p  121 ) 



474 BIBLIOGRAPHY 

458. ,  A  proof  that  every  uniformly  convex  space  is  reflexive,  Duk e Math . J . 5 
(1939), 249-253 . (cite d o n p  411 ) 

459. R . R . Phelps , Dentability  and  extreme  points  in  Banach  spaces,  J . Funct . Anal . 1 7 
(1974), 78-90 . (cite d o n p p 122,123 ) 

460. ,  Gaussian  null  sets  and  differentiability  of  Lipschitz maps  on  Banach  spaces, 
Pacific J . Math . 7 7 (1978) , 523-531 . (cite d o n p  163 ) 

461. ,  Convex  Functions,  Monotone  Operators  and  Differentiability,  secon d ed. , 
Lect. Note s i n Math. , vol . 1364 , Springer , 1993 . (cite d o n p p 9,98,124 ) 

462. G . Pisier , Martingales  with  values  in  uniformly  convex  spaces,  Israe l J . Math . 2 0 
(1975), 326-350 . (cite d o n p p 378,412 ) 

463. ,  Some  results  on  Banach  spaces  without  local  unconditional structure,  Com -
positio Math . 3 7 (1978) , 3-19 . (cite d o n p  454 ) 

464. ,  Some  applications  of  the  complex  interpolation  method  to  Banach  lattices, 
J. Analys e Math . 3 5 (1979) , 264-281 . (cite d o n p  451 ) 

465. ,  Remarques  sur  un  resultat  non  public  de  B.  Maurey,  Seminair e d'Analys e 
Fonctionnelle, Ecol e Polytechnique , 1980-1981 , expose 5 . (cite d o n p  82 ) 

466. ,  Factorization  of  Linear  Operators  and  Geometry  of  Banach  Spaces,  CBM S 
Regional Conf . Serie s i n Math. , vol . 60 , AMS , 1986 . (cite d o n p  442 ) 

467. ,  The  Volume  of  Convex  Bodies  and  Banach  Space  Geometry,  Cambridg e 
University Press , 1989 . (cite d o n p p 299,441 ) 

468. G . Pisier an d Q . Xu, Random  series  in  the  real  interpolation spaces  between  the  spaces 
vp, Israe l GAF A semina r 1985-8 6 (J . Lindenstraus s an d V . D . Milman , eds.) , Lect . 
Notes i n Math. , vol . 1267 , Springer , 1987 , pp. 185-209 . (cite d o n p  218 ) 

469. E . D . Positsel'skii , Lipschitzian  mappings  in  the  space  of  convex  bodies  (Russian) , 
Optimizacija 4(21 ) (1971) , 83-89 . (cite d o n p p 59,60 ) 

470. ,  Characterization  of  Steiner  points  (Russian) , Mat . Zametk i 1 4 (1973) , 243 -
247, Englis h translation : Math . Notes , 1 4 (1973) , 698-700 . (cite d o n p  59 ) 

471. D . Preiss , Differentiability  of  Lipschitz  functions  on  Banach  spaces,  J . Funct . Anal . 
91 (1990) , 312-345 . (cite d o n p p 6,165,274 , 279) 

472. D . Preis s an d J . Tiser , Two  unexpected  examples  concerning  differentiability  of  Lip-
schitz functions  on  Banach  spaces,  GAF A Israe l Semina r 92-9 4 (V . D . Milma n an d 
J. Lindenstrauss , eds.) , Birkhauser , 1995 , pp. 219-238 . (cite d o n p  164 ) 

473. D . Preis s an d J . Vilimovsky , In-between  theorems  in  uniform  spaces,  Trans . Amer . 
Math. Soc . 26 1 (1980) , 483-501 . (cite d o n p  33 ) 

474. D . Preis s an d L . Zajicek , Directional  derivatives  of  Lipschitz  functions,  t o appear . 
(cited o n p  164 ) 

475. ,  Sigma-porous  sets  in  products  of  metric  spaces  and  sigma-directionally 
porous sets  in  Banach  spaces,  Rea l Anal . Exchange , t o appear , (cite d o n p  164 ) 

476. ,  Frechet differentiation  of  convex functions in  a  Banach space  with a  separable 
dual, Proc . Amer . Math . Soc . 9 1 (1984) , 202-204 . (cite d o n p  98 ) 

477. ,  Stronger  estimates  of  smallness  of  sets  of  Frechet  non-differentiability  of 
convex functions,  Suppl . Rend . Cir . Mat . Palerm o I I 3  (1984) , 219-223 , Proc . 11t h 
Winter School , (cite d o n p p 98,164 ) 

478. S . Prus , A  remark  on  a  theorem  of  Turett,  Bull . Acad . Polon . Sci . Ser . Sci . Math . 
Astrono. Phys . 3 6 (1988) , 225-227 . (cite d o n p  415 ) 

479. K . Przeslawsk i and D . Yost, Continuity  properties  of  selectors and  Michael's  theorem, 
Michigan Math . J . 3 6 (1989) , 113-134 . (cite d o n p  60 ) 

480. ,  Lipschtiz  retracts,  selectors,  and  extensions,  Michiga n Math . J . 4 2 (1995) , 
555-571. (cite d o n p p 33 , 34) 

481. S . Qian , Nowhere  differentiate  Lipschitz  maps  and  the  Radon  Nikodym  property,  J . 
Math. Anal . Appl . 18 5 (1994) , 613-616 . (cite d o n p  123 ) 

482. F . P . Ramsey , On  a  problem  of  formal  logic,  Proc . Londo n Math . Soc . 3 0 (1930) , 
264-286. (cite d o n p  299 ) 



BIBLIOGRAPHY 475 

483. Y . Raynaud , Espaces  de  Banach  superstables,  distances  stables  et  homeomorphismes 
uniformes, Israe l J . Math . 4 4 (1983) , 33-52 . (cite d o n p  218 ) 

484. ,  Ultrapowers  of  Kothe  function  spaces,  Collect . Math . 4 8 (1997) , 733-742 . 
(cited o n p  216 ) 

485. S . Reich , Almost  convergence  and  nonlinear  ergodic  theorems,  J . Approx . Th . 2 4 
(1978), 269-272 . (cite d o n p  82 ) 

486. ,  Strong convergence  theorems  for  resolvents  of  accretive  operators  in  Banach 
spaces, J . Math . Anal . Appl . 7 5 (1980) , 287-292 . (cite d o n p  81 ) 

487. ,  Nonlinear  semigroups,  holomorphic  mappings,  and  integral  equations,  Non -
linear Functiona l Analysi s an d it s Application s (F . E . Browder , ed.) , Proc . Symp . 
Pure. Math. , vol . 45/2 , Amer . Math . Soc , 1986 , pp . 307-324 . (cite d o n p  80 ) 

488. S . Reich an d I . Shafrir , Nonexpansive  iterations  in  hyperbolic  spaces,  Nonlinear Anal . 
15 (1990) , 537-558 . (cite d o n p  80 ) 

489. Yu . G . Reshetnyak , Space  Mappings  with  Bounded  Distortion,  Amer . Math . Soc , 
Trans. Math . Monographs , vol . 73 , Amer . Math . Soc . Math. , 1989 . (cite d o n 
pp 352,354,358 ) 

490. ,  On  stability  of  isometric  mappings,  Siberia n Adv . Math . 1  (1991) , 154-159 . 
(cited o n p  358 ) 

491. ,  Stability  Theorems  in  Geometry  and  Analysis,  Kluwer , 1994 . (cite d o n 
p358) 

492. M . Ribe, On  uniformly  homeomorphic  normed  spaces,  Ark . Mat . 1 4 (1976) , 237-244 . 
(cited o n p  253 ) 

493. ,  On  uniformly  homeomorphic  normed  spaces  II,  Ark . Mat . 1 6 (1978) , 1-9 . 
(cited o n p p 253 , 256) 

494. ,  Examples  for  the  nonlocally  convex  three  space  problem,  Proc . Amer . Math . 
Soc. 7 3 (1979) , 351-355 . (cite d o n p  389 ) 

495. ,  Existence  of  separable  uniformly  homeomorphic  nonisomorphic  Banach 
spaces, Israe l J . Math . 4 8 (1984) , 139-147 . (cite d o n p  257 ) 

496. S . Rickman , Quasiregular  Mappings,  Ergebnisse , vol . 26 , Springer , 1993 . (cite d o n 
p280) 

497. M . A . Rieffel , The  Radon  Nikodym  theorem  for  the  Bochner  integral,  Trans . Amer . 
Math. Soc . 13 1 (1968) , 466-487 . (cite d o n p  122 ) 

498. T . Rivier e an d D . Ye , Resolutions  of  the  prescribed  volume  from  equation,  NoDE A 
Nonlinear Differentia l Equation s Appl . 3  (1996) , 323-369 . (cite d o n p  257 ) 

499. J . W . Roberts , A  nonlocally  convex  F  space  with  the  Hahn  Banach  approximation 
property, Banac h Space s o f Analyti c Function s (J . Bake r e t al. , ed.) , Lect . Note s i n 
Math., vol . 604 , Springer , 1977 , pp . 76-81 . (cite d o n p  389 ) 

500. S . Rolewicz , On  a  certain  class  of  linear  metric  spaces,  Bull . Acad . Polon . Sci . Ser . 
Sci. Math . Astrono . Phys . 5  (1957) , 471-473 . (cite d o n p  445 ) 

501. ,  Metric  Linear  Spaces,  secon d ed. , D . Riede l an d PWN , 1985 . (cite d o n 
p447) 

502. H . P . Rosenthal , On  factors  of  C[0, 1] with  non-separable  dual,  Israe l J . Math . 1 3 
(1972), 361-378 . (cite d o n p  255 ) 

503. ,  On  subspaces  of  L p, Ann . o f Math . 9 7 (1973) , 344-373 . (cite d o n 
pp 195,221 ) 

504. ,  A  characterization  of  Banach  spaces  containing  h,  Proc . Nat . Acad . Sci . 
U.S.A 7 1 (1974) , 2411-2413 . (cite d o n p  432 ) 

505. M . E . Rudin , A  new  proof  that  metric  spaces  are  paracompact,  Proc . Amer . Math . 
Soc. 2 0 (1969) , 603 . (cite d o n p  416 ) 

506. W . Rudin , Fourier  Analysis  on  Groups,  Interscience , 1962 . (cite d o n p  423 ) 
507. G . T. Sallee , A non  continuous  "Steiner  point",  Israe l J . Math . 1 0 (1971) , 1-5 . (cite d 

on p  59 ) 



476 BIBLIOGRAPHY 

508. Z . Sasvari , Positive  Definite  and  Definitizable  Functions,  Akademie-Verlag , 1994 . 
(cited o n p  195 ) 

509. V . V . Sazonov , On  characteristic  functional  (Russian) , Teor . Veryatnost . i  Prime -
nen. 3  (1958) , 201-205 . (cite d o n p  162 ) 

510. W . Schachermayer , Norm  attaining  operators  on  some  classical  Banach  spaces,  Pa -
cific J . Math . 10 5 (1983) , 427-438 . (cite d o n p p 60,97 ) 

511. ,  For  a  Banach  space  isomorphic  to  its  square  the  Radon-Nikodym  property 
and the  Krein-Milman  property  are  equivalent,  Studi a Math . 8 1 (1985) , 329-339 . 
(cited o n p  122 ) 

512. ,  The  Radon-Nikodym  and  the  Krein-Milman  properties  are  equivalent  for 
strongly regular  sets,  Trans . Amer . Math . Soc . 303 (1987) , 673-687. (cite d o n p  122 ) 

513. W . Schachermayer , A . Sersouri , an d E . Werner , Moduli  of  non-dentability  and  the 
Radon-Nikodym Property  in  Banach  spaces,  Israe l J . Math . 6 5 (1989) , 225-257 . 
(cited o n p  123 ) 

514. J . J . Schaffer , Geometry  of  Spheres  in  Normed  Spaces,  Marce l Dekker , 1976 . (cite d 
on p  33 ) 

515. R . Schatten , Norm  Ideals  of  Completely  Continuous  Operators,  Springer , 1960 . (cite d 
on p  454 ) 

516. J . Schauder , Der  Fixpunktsatz  in  Funktionalrdumen,  Studi a Math . 2  (1930) , 171-180 . 
(cited o n p  79 ) 

517. G . Schechtman , On  commuting  families  of  nonexpansive  operators,  Proc . Amer . 
Math. Soc . 8 4 (1982) , 373-376 . (cite d o n p  80 ) 

518. T . Schlumprecht , An  arbitrarily  distortable  Banach  space,  Israe l J . Math . 7 6 (1991) , 
81-95. (cite d o n p p 335,336 ) 

519. R . Schneider , On  Steiner  points  of  convex  bodies,  Israel J . Math . 9  (1971) , 241-249 . 
(cited o n p  59 ) 

520. ,  Equivariant  endomorphisms  of  the  space  of  convex  bodies,  Trans . Amer . 
Math. Soc . 19 4 (1974) , 53-78 . (cite d o n p  59 ) 

521. ,  Convex  Bodies:  The  Brunn-Minkowski  Theory,  Cambridg e Universit y Press , 
1993. (cite d o n p p 59,428 ) 

522. I . J . Schoenberg , Metric  spaces  and  positive  definite  functions,  Trans . Amer . Math . 
Soc. 4 4 (1938) , 522-536 . (cite d o n p  195 ) 

523. ,  A  remark  on  M.  M.  Day's  characterization  of  inner  product  spaces  and  a 
conjecture of  L.  M.  Blumenthal,  Proc . Amer . Math . Soc . 3  (1952) , 961-964 . (cite d 
on p  410 ) 

524. S . O . Schonbeck , On  the  extension  of  Lips  chit z maps,  Ark . Mat . 7  (1967) , 201-209 . 
(cited o n p  59 ) 

525. I . Schur , Bemerkungen  zur  Theorie  der  beschrdnkten  Bilinearformen  mit  unendlisch 
vielen Veranderlichen,  J . Rein e Angew . Math . 14 0 (1911) , 1-29 . (cite d o n p  195 ) 

526. J . T . Schwartz , Non  Linear  Functional  Analysis,  Gordo n an d Breach , 1969 . (cite d 
on p  7 ) 

527. I . E . Segal , Topological  groups  in  which  multiplication  on  one  side  is  differentiate, 
Bull. Amer . Math . Soc . 5 2 (1946) , 481-487 . (cite d o n p  407 ) 

528. V . I . Semenov , Uniform  stability  estimates  for  isometrics,  Siberia n Math . J . 2 7 
(1986), 466-472 . (cite d o n p  357 ) 

529. ,  Estimates  of  stability  for  spatial  quasiconformal  mappings  of  a  starlike  re-
gion, Siberia n Math . J . 2 8 (1987) , 946-959 . (cite d o n p  357 ) 

530. P . Semrl , Hyers-ulam  stability  of  isometries,  t o appear , (cite d o n p  372 ) 
531. I . Shafrir , The  approximate  fixed  point  property  in  Banach  and  hyperbolic  spaces, 

Israel J . Math . 7 1 (1990) , 211-223 . (cite d o n p  80 ) 
532. A . N. Shiryayev, Probability,  Graduat e Text s in Math., vol . 95, Springer, 1984 . (cite d 

on p p 420 , 428) 



BIBLIOGRAPHY 477 

533. S . A . Shkarin , On  continuity  points  of  Gateaux  differentiable  mappings  (Russian) , 
Siberian Math . J . 3 3 (1992) , 176-185 , Englis h translation : Sib . J . Math , 3 3 (1992) , 
905-913. (cite d o n p  164 ) 

534. B . Simon , Trace  Ideals  and  their  Applications,  Londo n Math . Soc . Lectur e Note s 
Series, vol . 35 , Cambridge Univ . Press , 1979 . (cite d o n p p 449,454 ) 

535. B . Sim s an d D . Yost , Linear  Hahn-Banach  extension  operators,  Proc . Edinburg h 
Math. Soc . 3 2 (1989) , 53-57 . (cite d o n p  439 ) 

536. A . G . Skaletskii , Uniformly  continuous  selections  in  Frechet  spaces  (Russian) , Vest -
nik Mosko v Univ . Ser . I  Mat . Mekh . 4 0 (1985) , 24-28 . (cite d o n p  34 ) 

537. A . V . Skorohod , Integration  in  Hilbert  Space,  Ergebnisse , vol . 79 , Springer , 1974 . 
(cited o n p p 161,162 ) 

538. V . L . Smulian , Sur  la  structure  de  la  sphere  unitaire  dans  Vespace  de  Banach,  Mat . 
Sbornik 9  (1941) , 545-560 . (cite d o n p  96 ) 

539. S . Solecki , On  Haar  null  sets,  Fund . Math . 14 9 (1996) , 205-210 . (cite d o n p  161 ) 
540. C . Stegall , The  Radon  Nikodym  property  in  conjugate  Banach  spaces,  Trans . Amer . 

Math. Soc . 20 6 (1975) , 213-223 . (cite d o n p  123 ) 
541. ,  Optimization  of  functions on  certain  subsets  of  Banach  spaces,  Math . Ann . 

236 (1978) , 171-176 . (cite d o n p  122 ) 
542. E . M . Stein , Harmonic  Analysis:  Real  Variable  Methods,  Orthogonality,  and  Os-

cillatory Integrals,  Princeto n Univ . Press , Princeton , Ne w Jersey , 1993 . (cite d o n 
p353) 

543. J . Stern , Ultrapowers  and  local  properties of  Banach spaces,  Trans . Amer . Math . Soc . 
240 (1978) , 231-252 . (cite d o n p  439 ) 

544. S . Stoilow , Lecons  sur  les  Principes  Topologiques  de  la  Theorie  des  Fonctions  Ana-
lytiques, secon d ed. , Gauthier-Villars , 1956 . (cite d o n p  280 ) 

545. A . H. Stone , Paracompactness  and  product  spaces,  Bull . Amer . Math . Soc . 54 (1948) , 
977-982. (cite d o n p  416 ) 

546. T . Stromberg , On  regularization  in  Banach  spaces,  Ark . Mat . 3 4 (1996) , 383-406 . 
(cited o n p  98 ) 

547. D . W . Stroock , Probability  Theory,  an  Analytic  View,  Cambridg e Universit y Press , 
1993. (cite d o n p p 420,428 ) 

548. V . N . Sudakov , On  quasi-invariant  measures  in  linear  spaces  (Russian) , Vestni k 
Leningrad Uni v 1 5 (1960) , 5-8 . (cite d o n p  161 ) 

549. S . J . Szarek , On  the  best  constants  in  the  Khintchine  inequality,  Studi a Math . 5 8 
(1976), 197-208 . (cite d o n p  424 ) 

550. ,  On  the  existence  and  uniqueness  of  complex  structure  and  spaces  with  "few" 
operators, Trans . Amer . Math . Soc . 29 3 (1986) , 339-353 . (cite d o n p  390 ) 

551. W . Szlenk , The  non-existence  of  a  separable  reflexive  Banach  space  universal  for  all 
separable reflexive  Banach  spaces,  Studi a Math . 3 0 (1968) , 53-61 . (cite d o n p  255 ) 

552. M . Talagrand , Sur  la  propriete  de  Radon  Nikodym  dans  les  espaces  de  Banach 
reticules, C.R . Acad . Sci . Pari s 28 8 (1979) , no . se r A , 907-910 . (cite d o n p  124 ) 

553. ,  La  structure  des  espaces  de  Banach  reticules  ayant  la  propriete  de  Radon 
Nikodym, Israe l J . Math . 4 4 (1983) , 213-220 . (cite d o n p  124 ) 

554. ,  Un  espace  de  Banach  reticule  qui  a  presque la  propriete de  Radon  Nikodym, 
Studia Math . 7 6 (1983) , 255-260 . (cite d o n p  124 ) 

555. Y . Tian , On  one-parameter  subgroups  in  a  class  of  topological  groups,  J . Math . Anal . 
Appl. 16 7 (1992) , 482-504 . (cite d o n p  408 ) 

556. ,  Uniform  transformation  groups  on  lower  dimensional  spaces,  Math . Scand . 
79 (1996) , 101-129 . (cite d o n p  406 ) 

557. N . Tomczak-Jaegermann , The  moduli  of  smoothness  and  convexity  and  the 
Rademacher averages  of  trace  classes  S p ( 1 <  p  <  oo) , Studi a Math . 5 0 (1974) , 
163-182. (cite d o n p p 442,454 ) 



478 BIBLIOGRAPHY 

558. ,  Banach spaces  of  type  p have  arbitrarily  distortable  subspaces,  Geom . Funct . 
Anal. 6  (1996) , 1074-1082 . (cite d o n p p 337,338 ) 

559. S . L . Troyanski , On  locally  uniformly  convex  and  differentiable  norms  in  certain  non 
separable Banach  spaces,  Studi a Math . 3 7 (1971) , 173-180 . (cite d o n p  122 ) 

560. I . G . Tsafkov , Theorems  on  global  existence  of  an  implicit  function,  and  their  appli-
cation, Russ . Acad . Sci . Dokl . Math . 4 5 (1992) , 638-640 . (cite d o n p  58 ) 

561. ,  On  global  existence of  an  implicit  function  (Russian) , Russia n Acad . Sci . Sb. 
Math. 18 4 (1993) , 79-116 , Englis h translation : 7 9 (1994) , 287-313 . (cite d o n p  58 ) 

562. ,  Smoothing  of  uniformly  continuous  mappings  in  L v spaces  (Russian) , Mat . 
Zametki 5 4 (1993) , 123-140 , Englis h translation : Math . Notes , 5 4 (1993) , 957-967 . 
(cited o n p  58 ) 

563. B . S . Tsirelson , Not  every  Banach  space  contains  an  imbedding  of  £ p or  co , Funct . 
Anal. Appl . 8  (1974) , 138-141 . (cite d o n p p 257,334 ) 

564. P . Tuki a an d J . Vaisala , Quasisymmetric  emheddings  of  metric  spaces,  Ann . Acad . 
Sci. Fenn . Ser . A  I  Math . 5  (1980) , 97-114 . (cite d o n p  258 ) 

565. B . Turett , A  dual  view  of  a  theorem of  Baillon,  Nonlinea r Analysi s an d Application s 
(S. P . Sing h an d J . H . Burry , eds.) , Lectur e Note s i n Pur e an d applie d Mathematics , 
vol. 80 , Marce l Dekker , 1982 , pp . 279-286 . (cite d o n p  415 ) 

566. A . Tychonoff , Ein  Fixpunktsatz,  Math . Ann . I l l (1935) , 767-776 . (cite d o n p  79 ) 
567. M . M . Vainberg , Variational  Methods  for  the  Study  of  Nonlinear  Operators,  Holde n 

day, 1964 . (cite d o n p  7 ) 
568. J . Vaisala , Lectures  on  n-Dimensional  Quasiconformal  Mappings,  Lect . Note s i n 

Math., vol . 229 , Springer , 1971 . (cite d o n p  357 ) 
569. ,  Lipschitz  homeomorphisms  of  the  Hilbert  cube,  Topolog y Appl . 1 1 (1980) , 

103-110. (cite d o n p  218 ) 
570. ,  Free  quasiconformality  in  Banach  spaces  I,  Ann . Acad . Sci . Fenn . Ser . A  I 

Math. 1 5 (1990) , 355-379 . (cite d o n p  258 ) 
571. ,  Free  quasiconformality  in  Banach  spaces  II,  Ann . Acad . Sci . Fenn . Ser . A  I 

Math. 1 6 (1991) , 255-310 . (cite d o n p  258 ) 
572. ,  Banach  spaces  and  bilipschitz  maps,  Studi a Math . 10 3 (1992) , 291-294 . 

(cited o n p  218 ) 
573. ,  Free quasiconformality  in  Banach  spaces  III,  Ann . Acad . Sci . Fenn . Ser . A  I 

Math. 1 7 (1992) , 393-408 . (cite d o n p  258 ) 
574. ,  Free quasiconformality  in  Banach  spaces  IV,  Analysi s an d Topolog y (C . An -

dreian Cazac u e t al , ed.) , Worl d Scientific , 1998 , pp. 697-717 . (cite d o n p  258 ) 
575. ,  The  free  quasiworld.  Freely  quasiconformal  and  related  maps  in  Banach 

spaces, Quasiconforma l Geometr y an d Dynamics , Banac h cente r Publications , 
vol. 48 , Polis h Academ y o f Sciences , 1999 , pp. 55-118 . (cite d o n p  258 ) 

576. J . va n Mill , Infinite  Dimensional  Topology,  North-Holland , 1989 . (cite d o n 
pp 7,80,215 ) 

577. L . Vesely , Metric  projections  after  renorming,  J . Approx . Th . 6 6 (1991) , 72-82 . 
(cited o n p  58 ) 

578. R . A . Vitale , The  Steiner  point  in  infinite  dimensions,  Israe l J . Math . 5 2 (1985) , 
245-250. (cite d o n p  60 ) 

579. S . Wagon , The  Banach-Tarski  Paradox,  Enc . Mat h an d it s applications , vol . 24 , 
Cambridge Univ . Press , 1985 . (cite d o n p  417 ) 

580. A . Weil , L'integration  dans  les  Groupes  Topologiques  et  ses  Application,  Hermann , 
Paris, 1940 . (cite d o n p  161 ) 

581. J . H . Well s an d L . R . Williams , Emheddings  and  Extensions  in  Analysis,  Ergebnisse , 
vol. 84 , Springer , 1975 . (cite d o n p  59 ) 

582. A . Weston, Some  non  linear  problems  in  functional analysis,  Ph.D . thesis , Kent Stat e 
University, 1993 . (cite d o n p p 215 , 254) 



BIBLIOGRAPHY 479 

583. ,  Some  non-uniformly  homeomorphic  spaces,  Israe l J . Math . 8 3 (1993) , 375 -
380. (cite d o n p  407 ) 

584. G . T . Whyburn , Topological  Analysis,  Princeto n Universit y Press , 1958 . (cite d o n 
p 279 ) 

585. R . Wittmann , Mean  ergodic  theorems  for  nonlinear  operators,  Proc . Amer . Math . 
Soc. 10 8 (1990) , 781-788 . (cite d o n p  81 ) 

586. Y . Yamasaki, Measures  on  Infinite-Dimensional  Spaces,  Serie s i n Pure Mathematics , 
vol. 5 , World Scientifi c Singapore , 1985 . (cite d o n p  161 ) 

587. Z . Zahorski , Sur  I'ensemble  des  points  de  non-derivabilite  d'une  fonction  continue, 
Bull. Soc . Math . Pranc e 7 4 (1946) , 147-178 . (cite d o n p  165 ) 

588. L . Zajicek , On  the  differentiability  of  convex  functions  in  finite  and  infinite  dimen-
sional spaces,  Czechoslova k Math . J . 2 9 (1979) , 340-348 . (cite d o n p  98 ) 

589. ,  Differentiability  of  the  distance  function  and  points  of  multi-valuedness  of 
the metric  projection  in  Banach  space,  Czechoslova k Math . J . 3 3 (1983) , 292-308 . 
(cited o n p p 98,164 ) 

590. ,  Porosity and  a-porosity,  Rea l Anal . Exchange 1 3 (1987-88) , 314-350. (cite d 
on p p 98,167 ) 

591. ,  Frechet  differentiability,  strict  differentiability  and  subdifferentiability, 
Czechoslovak Math . J . 4 1 (1991) , 471-489 . (cite d o n p  98 ) 

592. E . H . Zarantonello , Projections  on  convex  sets  in  Hilbert  space  and  spectral  theory, 
Contributions t o Nonlinea r Functiona l Analysi s (E . H . Zarantonello , ed.) , Academi c 
Press, 1971 , pp. 237-244 . (cite d o n p  81 ) 

593. E . Zeidler , Nonlinear  Functional  Analysis  and  its  Applications  I,  II,  III,  IV,  Springer , 
1984-87. (cite d o n p p 7,80 ) 

594. M . Zippin , On  perfectly  homogeneous  bases  in  Banach  spaces,  Israe l J . Math . 4 
(1966), 265-272 . (cite d o n p p 300,334 ) 

595. ,  On  some  subspaces  of  Banach spaces  whose  duals  are  L\ spaces,  Proc. Amer . 
Math. Soc . 2 3 (1969) , 378-385 . (cite d o n p  59 ) 

596. V . A . Zorich , The  global  homeomorphism  theorem  for  space  quasi  conformal  map-
pings, its  development  and  related  open  problems,  Quas i conforma l spac e mapping s 
(M. Vourinen , ed.) , Lect . Note s i n Math. , vol . 1508 , Springer , 1992 , pp . 132-148 . 
(cited o n p  357 ) 



This page intentionally left blank



Index 

•, 
o, 
absolute 

Lipschitz retract , 11 , 12 , 14-1 6 
co, 1 4 
C(K), 1 5 
H(A), 1 6 

Mr), i i 
neighborhood Lipschit z retract , 2 8 
neighborhood unifor m retract , 28 , 3 1 
retract, 2 3 

A-Lipschitz, 1 3 
Lipschitz, 11 , 12 , 14-1 6 
uniform, 11 , 12 , 3 0 

uniform retrac t 
C 1 ^ " ) , 22 5 

almost 
additive map , 77 , 35 9 
afnne map , 7 7 
convex 

function, 37 0 
isometric map , 7 7 
isometry 

surjective, 36 0 
orbit, 7 5 
polynomial function , 37 1 

approximate 
eigenvalue, 29 2 
eigenvector, 29 2 
fixed point , 6 3 

of involution , 21 7 
midpoint, 22 9 
orthogonality, 34 8 

approximation 
by C 1 -functions, 9 0 
by affm e functions , 11 1 

uniform, 27 1 
by differenc e o f conve x functions , 9 4 
by functions wit h uniformly continuou s deriva -

tives, 3 8 
by Gateau x differen t iable functions , 15 5 
by Holde r functions , 3 6 
by isometry , 349 , 360 , 36 3 

of th e derivativ e o f quasi-isometry , 35 3 
by Lipschit z functions , 3 5 
by uniforml y continuou s functions , 3 6 

of fixe d points , 7 0 
of Holde r map s b y Lipschit z maps , 1 7 
of uniforml y continuou s functions , 3 5 

Aronszajn null , 14 2 
Asplund space , 98 , 12 3 

Lipschitz quotien t of , 27 5 
asymptotic 

biorthogonal syste m 
5-, 32 0 
in Z p, 1  <  p  <  oo , 33 2 
in Schlumprech t space , 32 3 
symmetric, 33 6 
with vanishin g constants , 32 8 

set, 30 1 
Auerbach basis , 43 2 

Banach grou p 
local, 39 9 
one-parameter subgroup , 39 3 

Banach lattice , 43 3 
complex interpolatio n of , 45 1 
disjointness, 43 3 
lower p  estimate , 43 5 
Lozanovskii factorization , 21 6 
order bounded , 43 4 
order complete , 43 4 
order continuous , 43 4 
p-convex, 43 4 
g-concave, 43 5 
rearrangement invariant , 43 4 
cr-order complete , 43 4 
cr-order continuous , 43 4 
ultraproduct, 43 8 
uniform equivalenc e o f spheres , 20 2 
upper p  estimate , 43 5 
weak unit , 43 3 

Banach spac e 
Asplund, 98 , 12 3 
asymptotic l p (o r co) , 33 7 
bounded mea n oscillation , 35 3 
containing c o o r l Pi 307 , 333 , 33 7 
containing ZJJ' s uniformly , 44 4 
Gateaux differentiabilit y space , 9 8 
hereditarily indecomposabl e (HI) , 33 5 
injective, 3 1 
/C-space, 37 8 
locally uniforml y convex , 8 9 

481 



482 INDEX 

Cp, 43 6 
nonoctahedral, 21 5 
not containin g l p o r CQ,  247, 32 3 
not isomorphi c t o it s comple x conjugate , 

386 
of clas s C,  26 4 
of cotyp e q,  413 , 44 2 
of typ e p,  413 , 44 1 
Vi, 31 , 44 
P A , 3 1 
Schatten clas s C v, 45 3 
Schlumprecht space , 32 2 
separable conjugate , 10 7 
smooth, 40 9 
stable, 212 , 33 3 
strictly convex , 40 9 
superreflexive, 412 , 43 6 
Tsirelson space , 24 6 
twisted sum , 37 3 

of Hilber t spaces , 38 0 
ultraproduct, 43 7 
uniformly convex , 43 , 53 , 40 9 
uniformly smooth , 43 , 40 9 
weak L p, 19 2 
weak Asplund , 9 8 
weakly stable , 33 3 
with roundnes s p,  39 4 

Banach-Mazur distance , 44 0 
basic sequence , 42 9 

block, 43 0 
equivalence, 43 0 

isometric, 43 0 
symmetric, 42 9 
unconditional, 335 , 42 9 

in space s wit h asymptoti c biorthogona l 
system, 32 0 

basis, 42 9 
Auerbach, 43 2 
bimonotone, 42 9 
constant, 42 9 

unconditional, 42 9 
Haar, 305 , 43 0 
monotone, 42 9 
normalized, 42 9 
projections, 42 9 
reproducible, 30 4 
spreading, 213 , 42 9 
subsymmetric, 42 9 
symmetric, 42 9 
unconditional, 42 9 

binary intersectio n property , 13 , 45 

biorthogonal 
asymptotic syste m 

S-, 32 0 
in l p, 1  <p  <  oo , 33 2 
in Schlumprech t space , 32 3 
symmetric, 33 6 

with vanishin g constants , 32 8 
biorthogonal functionals , 42 9 
block 

finitely represen t able, 28 9 
block basi c sequence , 43 0 
Bochner integral , 10 0 

differentiation of , 10 1 
bounded mea n oscillatio n (BMO) , 35 3 
Brunn-Minkowski inequality , 283 , 42 8 
bump function , 9 0 
bush,111 

c, 8 
co, 8 

uniform equivalence , 23 5 
coOO, 8 
center 

Chebyshev, 2 7 
CEP (Contractio n Extensio n Property) , 4 4 
characteristic function , 42 2 
characterization 

of compac t conve x sets , 62 , 6 3 
of Holde r maps , 1 7 
of Hilber t space , 43 , 44, 390 , 410 , 44 2 
of linea r metri c space s uniforml y embed -

dable int o Hilber t space , 19 2 
of reflexivity , 57 , 43 3 

for space s with unconditiona l basis , 43 1 
of subsets o f Hilbert spac e as metric spaces , 

188 
of subspace s o f L p, 0  <  p  <  2 , 18 9 
of superreflexiv e space , 94 , 41 2 

Chebyshev center , 2 7 
C(K), 8 
class 

C1, 8 4 
Ck, 9 6 
C°°, 9 6 

complex conjugat e o f a  Banac h space , 38 6 
concentration 

of measure , 282 , 28 4 
conditional expectation , 102 , 42 7 
continuity 

modulus of , 1 1 
simultaneously nor m an d weak , 5 3 
uniform, 1 1 

continuous 
map 

fixed point , 6 1 
retraction, 2 3 
selection, 2 2 

Contraction Extensio n Propert y (CEP) , 4 4 
convex 

function, 8 5 
almost, 37 0 

strictly, 40 9 
uniformly, 40 9 

cotype, 41 3 
q, 44 2 



INDEX 483 

q constant , 44 2 
with n  vectors , 44 2 

cube null , 14 2 

decomposition method , 202 , 44 0 
dent able, 10 4 
diametral point , 6 6 
differentiability 

e-Frechet, 111 , 250 
Prechet, 8 3 

of grou p operation , 40 3 
of Lipschit z maps , 15 6 
uniform, 8 4 

Gateaux, 8 3 
of Lipschit z maps , 15 3 

directionally null , 14 8 
distortable 

A-, 30 2 
norm, 30 2 

arbitrarily, 302 , 320 , 33 7 
on space s no t containin g CQ  or / i , 31 1 
symmetric, 33 6 

duality 
map, 70 , 200 , 409 , 41 1 
trace, 45 4 

dyadic tree , 11 1 

E#, 17 3 
embedding 

Lipschitz, 16 9 
uniform, 192 , 21 9 

at infinity , 19 6 
entropy function , 32 8 
equivalence 

Lipschitz, 133 , 168 , 175 , 21 9 
locally, 21 7 
of nets , 23 7 
of sphere s an d balls , 20 7 

uniform, 219 , 24 4 
Prechet differentiable , 25 9 
locally, 21 7 
of linea r metri c spaces , 25 6 
of locall y conve x spaces , 256 , 40 7 
of spheres , 197 , 21 1 
of sphere s an d balls , 206 , 20 7 

equivalent 
basic sequence , 43 0 

expectation, 42 1 
conditional, 102 , 42 7 

exposed point , 10 8 
exposing functional , 10 8 
extension 

Contraction Extensio n Property , 4 4 
of Holder(1/2 ) map s o n Hilber t space , 2 1 
of Lipschit z maps , 1 2 

on Hilber t space , 1 9 
of simultaneously nor m an d u>*-continuou s 

function, 5 5 

of simultaneousl y nor m an d weakl y con -
tinuous function , 5 7 

of uniforml y continuou s maps , 1 2 
on Hilber t space , 1 8 

simultaneous extensio n operator , 2 5 
extreme point , 10 7 

filter, 43 7 
cofinite, 31 8 

finite-dimensional decompositio n (FDD) , 42 9 
unconditional, 42 9 

finitely represen t able, 273 , 43 6 
block, 28 9 
uniform equivalence , 22 2 

fixed point s 
approximate, 6 3 
approximation of , 7 0 
characterization o f compac t conve x sets , 

62, 6 3 
of continuou s maps , 6 1 
of Lipschit z maps , 6 3 
of nonexpansiv e maps , 6 5 

Prechet 
derivative, 8 3 
differentiability, 8 3 

of grou p operation , 40 3 
of Lipschit z maps , 15 6 
uniform, 84 , 8 7 

^-differentiability, 111 , 250, 27 9 
free ultrafilter , 43 7 
function 

almost convex , 37 0 
almost polynomial , 37 1 
bounded mea n oscillation , 35 3 
negative definite , 18 6 
positive definite , 185 , 42 2 
quasi-linear, 37 3 

equivalence, 37 3 
vector-valued 

integration, 10 0 
measurability, 10 0 

functional 
biorthogonal, 42 9 
norm attaining , 8 7 
strongly exposing , 10 8 

Gateaux 
derivative, 8 3 
differentiability, 8 3 

of Lipschit z maps , 15 3 
differentiability space , 9 8 

Gauss null , 14 2 
Gaussian 

variable, 28 6 
Gaussian measure , 13 7 

nondegenerate, 13 7 
on Banac h space , 13 7 
on Hilber t space , 13 7 

Gaussian variable , 42 4 



484 INDEX 

Gorelik principle , 231 , 275 
discrete, 23 7 

group 
local, 39 9 
uniform Banac h group , 39 1 

Haar null , 12 6 
Haar system , 305 , 43 0 
harmonic measure , 44 8 
Hausdorff metric , 1 5 
Hellinger integral , 42 2 
hereditarily indecomposabl e Banach space (HI) , 

335 
Hilbert spac e 

characterization of , 43 , 44 , 410 , 44 2 
twisted sum , 38 0 

Hilbert-Schmidt norm , 45 3 
Holder 

extending Holde r map s o n Hilber t space , 
21 

function 
approximation by , 3 6 

Holder (a) constant , 1 1 
Holder (a) map , 1 1 
homogeneous a-H61der , 24 0 
map, 1 1 

approximation b y Lipschit z maps , 1 7 
homogeneous 

a-H61der map , 24 0 
Lipschitz, 207 , 21 8 
uniform, 207 , 21 8 

hypersurface, 9 2 

idempotent 
in semigroup , 31 2 

inequality 
Brunn-Minkowski, 283 , 42 8 
isoperimetric, 28 2 
John-Nirenberg, 35 3 
Kahane, 44 2 
Khintchine, 42 4 

inject ive 
Banach space , 3 1 
envelope, 3 2 

interpolation 
of Banac h lattices , 45 1 
pair, 44 8 
the comple x method , 204 , 44 8 

invariant 
mean, 39 , 52 , 171 , 191 , 417 
metric, 39 1 

isometry 
almost, 7 7 

surjective, 36 0 
approximation by , 34 9 
£-quasi-isometry, 34 8 
into, 34 2 
large perturbation , 36 3 
local, 34 1 

quasi-isometry, 34 3 
approximation o f th e derivative , 35 3 

surjective, 34 1 
isoperimetric 

inequality, 28 2 

John-Nirenberg inequality , 35 3 

/C-space, 37 8 
Kahane's inequality , 44 2 
kernel 

negative definite , 18 6 
positive definite , 18 5 

Khintchine's inequality , 42 4 

Li-predual, 4 4 
characterization of , 44 , 4 5 

it 
average, 32 3 
rapidly increasin g sequenc e (RIS) , 32 4 
vector, 32 3 

large distance s 
Lipschitz for , 1 8 

lattice, 43 3 
lifting, 2 3 

uniformly continuous , 2 4 
Lipschitz 

co-Lipschitz, 26 8 
constant, 26 8 

constant, 1 1 
of th e Steine r poin t map , 5 0 

dual, 17 3 
embedding, 16 9 

into co , 17 6 
equivalence, 133 , 168 , 175 , 21 9 

locally, 21 7 
of nets , 23 7 
of sphere s an d balls , 20 7 
to c 0 ( r ) , 17 8 

extension, 1 2 
on Hilber t space , 1 9 

for larg e distances , 1 8 
for smal l distances , 19 2 
function 

approximation by , 3 5 
homogeneous, 207 , 21 8 
A-Lipschitz retraction , 1 3 
map, 1 1 

fixed points , 6 3 
quotient, 26 8 

of Asplun d space , 27 5 
retract, 11 , 64 
retraction, 1 1 
set-valued map , 2 6 
surjective C 1 map , 26 1 
uniform approximatio n b y affine functions , 

271 
local Banac h group , 39 9 
local reflexivity , 43 6 



INDEX 485 

lower p  estimate , 43 5 
lower semi-continuou s 

real-valued function , 2 2 
set-valued map , 2 1 

p = 0 , 18 7 
0 <p  <  1 , 44 5 
p> 1 , 8 

L p ( / i , £ ) , 10 1 
/p, 8 

uniform equivalence , 23 4 
ip(r) , 8 

£ p , 43 6 
uniform equivalence , 22 1 

£p,A , 43 6 

map 
co-Lipschitz, 26 8 

constant, 26 8 
co-uniform, 26 8 
degree of , 35 4 
duality, 70 , 41 1 
Holder, 1 1 
Holder (a), 1 1 
homogeneous a-H61der , 24 0 
injective, 34 6 
Lipschitz, 1 1 
Lipschitz quotient , 26 8 
Mazur, 197 
monotone, 8 6 
nonexpansive 

fixed points , 6 5 
quasi-conformal, 35 7 
quasi-isometry, 34 3 
quasi-regular, 28 0 
quasi-symmetric, 25 8 
uniform quotient , 26 8 

martingale, 42 7 
vector-valued, 10 2 

maximum 
principle fo r Preche t differen t iabe maps , 

260 
strong, 10 8 

Mazur map , 36 , 19 7 
modulus o f continuity , 198 , 215 , 25 4 

measure 
concentration of , 282 , 28 4 
finitely-additive, 41 9 
Gaussian, 13 7 

nondegenerate, 137 
on Banac h space , 13 7 
on Hilber t space , 13 7 

Gelfand quasi-invariant , 16 1 
harmonic, 44 8 
product, 41 9 
quasi-invariant, 130 , 14 3 
regular, 41 9 
cr-additive, 41 9 

tight, 41 9 
vector, 9 9 

absolute continuity , 10 0 
differentiation of , 16 3 
of finit e variation , 9 9 
range, 100 , 42 8 
semivariation, 12 1 
variation of , 9 9 

weak convergenc e of , 41 9 
Wiener, 16 2 

metric 
convexity, 1 3 
Hausdorff, 1 5 
invariant, 39 1 

intrinsic, 39 5 
projection, 4 0 

metric spac e 
stable, 21 2 

(M, /)-form, 32 4 
midpoint 

approximate, 22 9 
modulus 

of concavity , 44 5 
of continuity , 1 1 

of retraction s o n R n, 5 2 
of convexity , 40 9 
of smoothness , 40 9 

monotone 
map, 8 6 

negative definit e 
function, 18 6 
kernel, 18 6 

negligible se t 
Aronszajn null , 14 2 
cube null , 14 2 
directionally null , 14 8 

a-, 14 8 
direct ionally porous , 16 4 

a-, 16 4 
Gauss null , 14 2 
Haar null , 12 6 
porous, 9 2 

cr-, 92 , 15 2 
neighborhood 

absolute Lipschit z retract , 2 8 
absolute unifor m retract , 28 , 3 1 

net 
(a, b)-, 23 6 
A- , 23 6 
in a  metri c space , 23 6 
Lipschitz equivalence , 23 7 
nonuniqueness i n M 2, 24 2 
uniqueness i n infinite-dimensiona l spaces , 

239 
nonexpansive 

map 
fixed points , 6 5 

retraction, 82 , 34 3 



486 INDEX 

norm attainin g 
functionals, 8 7 
operators, 9 7 

normal structure , 67 , 41 4 
uniform, 27 , 41 4 

one-parameter subgroup , 39 3 
operator 

absolute value , 45 3 
Hilbert-Schmidt, 45 3 
polar decomposition , 45 3 
representable (o n Li(/i)) , 10 3 
Schatten clas s C p, 45 3 
singular numbers , 45 3 
strictly singular , 25 4 
trace class , 136 , 45 3 

oscillation, 2 2 
on spheres in finite-dimensional  subspaces , 

288, 29 6 
on spheres in infinite-dimensional subspaces , 

302 
stable, 30 1 

on space s containin g co , 31 2 
on subspace s o f co , 31 2 

p-convexity, 43 4 
constant, 43 5 

Pi-space, 31 , 44 
L/oo, 3 2 

paracompact space , 41 6 
partition 

of unit y 
locally finite,  41 6 

perturbation 
of isometry , 13 3 

V\-space, 3 1 
point 

denting, 10 4 
exposed, 10 8 
extreme, 10 7 
strongly exposed , 10 8 

polar decomposition , 45 3 
porous, 9 2 

a-, 92 , 15 2 
directionally, 16 4 

<r-, 16 4 
positive definit e 

function, 185 , 42 2 
kernel, 18 5 

principle o f loca l reflexivity , 43 6 
projection 

constant, 44 1 
relative, 44 1 

metric, 4 0 
property 

binary intersection , 13 , 4 5 
Contraction Extensio n Property , 4 4 
uniform approximatio n b y affin e function s 

(UAAP), 27 1 

^-concavity, 43 5 
constant, 43 5 

quasi-conformal map , 35 7 
quasi-invariant measure , 130 , 14 3 

Gelfand ,  16 1 
quasi-isometry, 34 3 

£-, 34 8 
(m,M)-, 34 3 

quasi-linear 
function, 37 3 

equivalence, 37 3 
quasi-norm, 44 5 

modulus o f concavity , 44 5 
quasi-normed space , 193 , 376, 44 5 

Lp fo r 0  <  p  <  1 , 44 5 
quasi-regular 

map, 28 0 
quasi-symmetric map , 25 8 
quotient 

Lipschitz, 26 8 
uniform, 26 8 

Rademacher functions , 42 3 
radius 

inner, 4 1 
of a  set , 2 6 

relative, 2 6 
Radon-Nikodym 

derivative, 10 2 
property (RNP) , 10 2 

random variabl e 
characteristic function , 188 , 42 2 
convergence i n distribution , 42 1 
distribution (law) , 42 1 
expectation, 42 1 
Gaussian, 42 4 
i.i.d., 42 1 
independence, 42 1 
p-stable, 42 5 

rapidly increasin g sequenc e (RIS) , 32 4 
real-analytic function , 9 6 
real-valued functio n 

lower semi-continuous , 2 2 
upper semi-continuous , 2 2 

rearrangement invarian t lattice , 43 4 
reflexive spac e 

characterization of , 57 , 43 3 
representable operato r (o n Li(/i)),  10 3 
retract 

absolute, 2 3 
r}-absolute uniform , 3 5 
Lipschitz, 11 , 64 
uniform, 1 1 

retraction 
continuous, 2 3 
A-Lipschitz, 1 3 
Lipschitz, 1 1 
nonexpansive, 82 , 34 3 



INDEX 487 

simultaneously nor m an d it;*-continuous , 
97 

simultaneously nor m an d wea k continu -
ous, 5 3 

uniform, 1 1 
RIS, 32 4 
RNP, 10 2 
rough norm , 8 9 
roundness p , 39 4 

Schatten clas s C p 

Schlumprecht space , 32 2 
selection 

continuous, 2 2 
uniformly continuous , 2 1 

in Euclidea n space , 4 8 
in space s wit h uniforml y norma l struc -

ture, 2 7 
semigroup 

idempotent, 31 2 
of ultrafilters , 31 2 

semi variation, 12 1 
set 

asymptotic, 30 1 
porous, 9 2 

set-valued ma p 
Lipschitz, 2 6 
lower semi-continuous , 2 1 
selection of , 2 1 

simultaneous 
continuity, 5 3 
extension operator , 2 5 

singular numbers , 45 3 
slice, 10 4 
smooth, 40 9 

uniformly, 40 9 
Souslin operation , 147 , 42 0 
stable 

Banach space , 212 , 33 3 
weakly, 33 3 

metric space , 21 2 
random variable , 42 5 

star o f a  point , 34 4 
Steiner point , 4 8 

Lipschitz constan t of , 5 0 
strictly convex , 40 9 
strictly singula r operator , 25 4 
strong maximum , 10 8 
subadditive function , 1 1 
subdifferential, 8 5 
superreflexive space , 43 6 

characterization of , 94 , 41 2 
support functional , 16 , 4 9 
surjective 

almost isometry , 36 0 
C 1 Lipschit z map , 26 1 
C°° map , 26 2 
isometry, 34 1 
maps wit h Lipschit z inverse , 21 7 

polynomial map , 27 7 
Szlenk index , 25 5 

Theorem 
Anderson, 1 
Banach's contractio n principle , 6 1 
Bochner, 186 , 42 3 
Borsuk antipodal , 30 8 
Dvoretzky, 28 7 
Dvoretzky-Rogers, 28 6 
Gorelik principle , 23 1 
Gowers dichotomy , 33 5 
Hindman, 31 2 
implicit function , 8 5 
inverse function , 8 5 
Kadec, 1 
Kakutani o n produc t measures , 42 2 
Keller, 21 5 
Kolmogorov's consistency , 41 9 
Krivine, 29 3 
Krivine-Maurey, 33 3 
Kunen-Martin, 33 8 
Liapounoff, 42 8 
Mazur-Ulam, 1 , 34 1 
Michael's selection , 2 2 
Morse-Sard, 26 3 
Nikisin, 19 3 
nonlinear ergodic , 7 4 
Prohorov, 41 9 
Ramsey, 29 0 
Rosenthal, 43 2 
Schauder-Tychonoff, 6 1 
zero-one law , 42 2 

trace 
duality, 45 4 
of a n operator , 45 3 

tree 
closed, 33 8 
dyadic, 11 1 
(n,<5),411 
on a  set , 33 8 
well-founded, 33 8 

Tsirelson space , 246 , 27 8 
convexifled, 24 9 

uniform quotien t of , 27 4 
uniform structure , 250 , 25 2 

modified, 24 8 
twisted sum , 37 3 

of Hilber t spaces , 38 0 
type, 41 3 

lPi 30 7 
on a  Banac h space , 307 , 33 4 
p, 376 , 44 1 
p constant , 44 1 

with n  vectors , 44 2 

ultrafilter, 43 7 
count ably incomplete , 43 7 
free, 43 7 



488 INDEX 

semigroup of , 31 2 retraction , 1 1 
ultrapower, 43 8 selection , 2 1 

of Banac h spaces , 21 9 uppe r p  estimate , 43 5 
of unifor m quotient , 27 2 uppe r semi-continuou s 

ultraproduct real-value d function , 2 2 
finite represen t ability, 43 8 
of Banac h lattices , 43 8 variationa l principle , 9 7 
of Banac h spaces , 43 7 w e a k L  1 9 2 

of operators , 43 7 w e a k C a u c h y 

sequence, 43 1 
unconditional w e a k u n i t 5 4 3 3 

basic sequence , 42 9 W i e n e r m e a s u r e 5 1 6 2 

basis, 42 9 
finite-dimensional decomposition , 42 9 
local structur e (l.u.st) , 38 2 

uniform 
absolute retract , 11 , 12 , 3 0 
approximation b y affine function s (UAAP) , 

271 
co-uniform, 26 8 
continuity, 1 1 
domain, 35 7 
embedding, 192 , 21 9 

at infinity , 19 6 
into Hilber t space , 18 5 

equivalence, 219 , 24 4 
finitely represen t able, 22 2 
Prechet differentiable , 25 9 
co, 23 5 
Zp, 23 4 
locally, 21 7 
£ p , 22 1 
nonisomorphic, 24 6 
of Lp-spheres , 197 , 20 5 
of linea r metri c spaces , 25 6 
of locall y conve x spaces , 256 , 40 7 
of Schatte n Cp-spheres , 20 5 
of spheres , 197 , 21 1 
of sphere s an d balls , 206 , 20 7 

homogeneous, 207 , 21 8 
normal structure , 27 , 41 4 
quotient, 26 8 

of L p , 27 4 
of 2-convexifie d Tsirelso n space , 27 4 

retraction, 1 1 
uniform Banac h group , 39 1 

dissipative, 39 2 
uniformly, 39 2 

uniformly 
convex, 43 , 53 , 40 9 

locally, 8 9 
Prechet differen t iable, 84 , 8 7 
smooth, 43 , 87 , 40 9 

uniformly continuou s 
extension, 1 2 

on Hilber t space , 1 8 
function, 1 1 

approximation of , 35 , 3 6 
lifting, 2 4 



Selected Title s i n Thi s Serie s 
(Continued from  the  front  of  this  publication) 

6 G . C . Evans , Th e logarithmi c potential , discontinuou s Dirichle t an d Neuman n problems , 
1927 

5.1 G . C . Evans , Functional s an d thei r applications ; selecte d topics , includin g integra l 
equations, 191 8 

5.2 O . Veblen , Analysi s situs , 192 2 

4 L . E . Dickson , O n invariant s an d th e theor y o f number s 

W . F . Osgood , Topic s i n th e theor y o f function s o f severa l comple x variables , 191 4 

3.1 G . A . Bliss , Fundamenta l existenc e theorems , 191 3 

3.2 E . Kasner , Differential-geometri c aspect s o f dynamics , 191 3 

2 E . H . Moore , Introductio n t o a  for m o f genera l analysi s 

M. Mason , Selecte d topic s i n th e theor y o f boundar y valu e problem s o f differentia l 
equations 

E. J . Wilczyriski , Projectiv e differentia l geometry , 191 0 

1 H . S . Whi te , Linea r system s o f curve s o n algebrai c surface s 

F. S . Woods , Form s o n noneuclidea n spac e 

E. B . Va n Vleck , Selecte d topic s i n th e theor y o f divergen t serie s an d o f continue d 
fractions, 190 5 




		2014-09-11T12:26:09+0530
	Preflight Ticket Signature




