
Contents

Acknowledgments — IX

0 Introduction — 1
0.1 Science as a hobby club — 1
0.2 Stereotype spaces —10
0.3 Applications —17
0.4 Stereotype dualities in geometry — 29
0.5 Historical sketch — 48

1 Categories over sets — 53
1.1 The Morse-Kelley set theory — 53
1.2 Main notions and examples — 54
1.2.1 Definition of category and examples — 54
1.2.2 Operations on categories — 61
1.2.3 Functors------63
1.2.4 Natural transformations — 67
1.2.5 Isomorphism and equivalence of categories — 71
1.2.6 Skeleton and the transfinite chain condition — 74
1.3 Some classes of morphisms and related constructions — 79
1.3.1 Monomorphisms and epimorphisms — 79
1.3.2 Immediate monomorphismsand immediate epimorphisms — 87
1.3.3 Strong monomorphisms and strong epimorphisms — 89
1.3.4 Regular monomorphisms and regular epimorphisms — 96
1.3.5 Coretractionsand retractions —100
1.4 Limits----- 101
1.4.1 Projective constructions —101
1.4.2 Injective constructions —110
1.4.3 Completeness, finite completeness, and linear completeness —118
1.4.4 Preservation of some classes of morphisms by limits------ 122
1.5 Nodal decompositions and factorizations —126
1.5.1 Nodal decomposition —126
1.5.2 Factorizations of a category —139
1.6 Fiber product and fiber sums —144
1.6.1 Fiber products —144
1.6.2 Fiber sums----- 154
1.7 Zero object and basic decomposition —158
1.7.1 Categories with zero —158
1.7.2 Categories with basic decomposition —169

https://d-nb.info/1254134662


VI — Contents

1.7.3 Categories with regular zero —175

2
2.1
2.1.1
2.1.2
2.1.3
2.2
2.2.1
2.2.2
2.3
2.3.1
2.3.2
2.3.3
2.3.4

Categories over categories —185
Monoidal categories —185
Definitions-----185
Standard constructions in monoidal categories —192
Monoidal functors — 208
Closed monoidal categories — 209
Closed categories — 209
Monoids in closed categories — 254
Enriched categories — 259
Enriched category and its support — 259
Functors between enriched categories — 289
Tannaka duality — 326
Enriched categories over the category Ab of Abelian groups-----335

3
3.1
3.1.1
3.1.2
3.2
3.2.1
3.2.2
3.3
3.3.1
3.3.2
3.4
3.4.1
3.4.2
3.4.3
3.4.4
3.4.5
3.4.6
3.5
3.5.1
3.5.2

Locally convex spaces — 339
Important classes of sets in locally convex spaces — 339
Information from the theory of locally convex spaces — 339
Totally bounded, capacious, and massive-in-zero sets-----353
Complete and saturated spaces — 364
Complete spaces and completion (functor v) — 364
Saturated spaces and saturation (functor •) —366
Pseudocomplete and pseudosaturated spaces — 370
Pseudocomplete spaces and pseudocompletion (functor v) —370
Pseudosaturated spaces and pseudosaturation (functor 4) —377
Duality functor * — 384
Dual space X* — 384
Connection with pseudocomplete and pseudosaturated spaces — 391
Duality between morphisms — 397
Duality between (pseudo)completion and (pseudo)saturation — 399
Lemma on annihilators in locally convex spaces — 411
Invariants and counterexamples — 412
Primary tensor fraction Y: X — 418
Totally bounded sets in Y : X — 418
Action of the operations *, v. A, v, A, v, a on the space of operators
Y-.X — 429

3.6
3.6.1
3.6.2
3.6.3
3.6.4

Space of multilinear mappings Z -.(Y^..., Yn) — 445
Continuous multilinear forms — 445
Pseudosaturation of the primary fraction Y : X — 450
Pseudosaturation of the primary tensor products • Y — 461
Two lemmas on bilinear mappings — 473



Contents — VII

4
4.1
4.1.1
4.1.2
4.1.3
4.1.4
4.1.5
4.1.6
4.2
4.2.1
4.2.2
4.2.3
4.2.4
4.3
4.3.1
4.3.2
4.3.3
4.4
4.4.1
4.4.2
4.4.3
4.4.4
4.4.5
4.5
4.5.1
4.5.2
4.5.3
4.5.4
4.5.5

Stereotype spaces — 477
Definition of stereotype space and key examples — 477
Class of stereotype spaces-----477
Banach and Smith spaces — 478
Frechet and Brauner spaces — 486
Nuclear stereotype spaces — 490
Duality between classes of stereotype spaces---- 492
Lemma on annihilators-----494
Stereotype spaces as a category over sets-----495
Limits and completeness — 495
Pre-Abelian property, decompositions, and factorizations — 508
Duality between openness and closedness of a morphism — 513
Fiber products and fiber sums — 518
Subspaces and quotient spaces-----523
Subspaces-----523
Quotient spaces-----543
Connection with the basic and nodal decompositions-----561
Stereotype spaces as a closed category-----569
Functors Y o X and z o (X, Y)-----569
Tensor products-----580
Transformations of tensor products — 589
Approximation and basis — 598
Involutions on stereotype spaces-----610
Function spaces, their duals, and integration-----619
Functions CM and point charges CM-----619
Continuous functions C(M) and measures C*(M) — 627
Smooth functions &(M) and distributions & *(M)-----638
Holomorphic functions O(M) and analytic functionals O*(M) — 642
Polynomials P(M) and currents -----645

5
5.1
5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.2
5.2.1

Stereotype algebras — 649
Stereotype algebras and coalgebras-----649
Strong and weak stereotype algebras and coalgebras-----649
Algebras of functions — 659
Coalgebras of functionals on manifolds — 663
Coalgebras of functions on groups-----667
Group algebras-----670
Spectrum and tangent space — 679
Stereotype Hopf algebras — 693
Standard examples: functional algebras on groups and group
algebras — 696

5.2.2 Constructions on stereotype Hopf algebras---- 706



VIII — Contents

5.3
5.3.1
5.3.2
5.3.3
5.3.4

Categorical properties of stereotype algebras — 719
Stereotype modules as a category over sets — 719
Stereotype modules as an enriched category — 727
Tannaka duality for stereotype algebras — 746
Category of strong stereotype algebras SteAlg — 747

Bibliography — 769

Index — 775


