
Contents

P r e f a c e ....................................................................................................................................................... vii

> ;m e S ta n d a rd  N o ta tio n s  a n d  C o n v e n t io n s .......................................................................... ix

Part I: N orm ed s p a c e s ..............................................................................  1

C h a p te r  1. O p e n , closed , a n d  b o u n d ed  se ts  in n o rm e d  s p a c e s .....................................  3

1.1 E x e r c i s e s ............................................................................................................................. 4
1.2 Solutions ............................................................................................................................. 11

k a p te r  2. L in e a r  a n d  c o n tin u o u s  o p e ra to rs  on  n o rm e d  s p a c e s .................................  36

2.1 E x e r c i s e s ............................................................................................................................. 37
2.2 Solutions ................................................................................................................................. 42

C h a p te r  3. L in e a r  a n d  c o n tin u o u s  fu n c tio n a ls . R eflexive s p a c e s .................................  68

3.1 E x e r c i s e s ............................................................................................................................. 68
3.2 Solutions ............................................................................................................................. 72

C h a p te r  4 . T h e  d is tan c e  b e tw een  se ts  in B an ach  sp aces ................................................ 86

4.1 E x e r c i s e s ............................................................................................................................. 86
4.2 Solutions ............................................................................................................................. 92

С h a p te r  5 . C o m p ac tn ess  in  B an ach  spaces. C o m p a c t o p e r a t o r s ....................................107

5.1 E x e r c i s e s ................................................................................................................................108
5.2 Solutions ................................................................................................................................115

C h ap te r 6 . T h e  U n ifo rm  B o u n d e d n ess  P rin c ip le  ................................................................. 147

6.1 E x e r c i s e s ................................................................................................................................147
6.2 Solutions ................................................................................................................................155

C hap te r 7. T h e  H a h n -B a n a c h  th e o re m  ................................................................................... 175

7.1 E x e r c i s e s ................................................................................................................................175
7.2 Solutions ................................................................................................................................180

C hapter 8. A p p lica tio n s fo r  th e  H a h n -B a n a c h  t h e o r e m .................................................. 195

8.1 E x e r c i s e s ................................................................................................................................196
8.2 Solutions ................................................................................................................................199



vi________________________________________________________________________C O N T E N T S

C h a p te r  9. B a ire ’s ca tegory . T h e  o pen  m a p p in g  a n d  closed g ra p h  th e o re m s . . . 213

9.1 E x e r c i s e s ..................................................................................................................................... 214
9 .2  S o lu tio n s  ..................................................................................................................................... 220

P a rt II: H ilbert s p a c e s ................................................................................ 241

C h a p te r  10. H ilb e r t spaces, g e n e ra l th e o ry  ............................................................................243

10.1 E x e r c i s e s ..................................................................................................................................... 245
10.2 S o lu tio n s  ..................................................................................................................................... 250

C h a p te r  11. T h e  p ro jec tio n  in  H ilb e rt s p a c e s ........................................................................ 271

11.1 E x e r c i s e s ..................................................................................................................................... 271
11.2 S o lu tio n s  ..................................................................................................................................... 281

C h a p te r  12. L in e a r  a n d  c o n tin u o u s  o p e ra to rs  on  H ilb e rt s p a c e s ................................... 305

12.1 E x e r c i s e s ..................................................................................................................................... 306
12.2 S o lu tio n s  ..................................................................................................................................... 318

P art III: G eneral topological s p a c e s .......................................................366

C h a p te r  13. L in e a r  topo log ica l a n d  locally  convex spaces .............................................. 368

13.1 E x e r c i s e s ..................................................................................................................................... 369
13.2 S o lu tio n s  ..................................................................................................................................... 377

C h a p te r  14. T h e  w eak  to p o lo g ie s ..................................................................................................403

14.1 E x e r c i s e s ..................................................................................................................................... 405
14.2 S o lu tio n s  ..................................................................................................................................... 412

B ib l io g r a p h y ..........................................................................................................................................444

L is t o f  S y m b o ls ...................................................................................................................................... 447

I n d e x ........................................................................................................................................................ 449


