[The book] starts with an account of the definitions, and a development ofthe homotopy
theory ofmodel categories. This is probably thefirst time in which the important notion of
cofibrant generation has appeared in a book, and the consideration of the 2-category of
model categories and Quillen adjunctions is another interesting feature.

—Bulletin ofthe London Mathematical Society

Model categories are used as a tool for inverting certain maps in a category in a control-
lable manner. As such, they are useful in diverse areas of mathematics. The list of such
areas is continually growing.

This book is a comprehensive study of the relationship between a model category and its
homotopy category. The author develops the theory of model categories, giving a careful
development of the main examples. One highlight of the theory is a proof that the homo-
topy category of any model category is naturally a closed module over the homotopy
category of simplicial sets.

Little is required of the reader beyond some category theory-' and set theory, which makes
the book accessible to advanced graduate students. The book begins with the basic theory
of model categories and proceeds to a careful exposition of the main examples, using
the theory of cofibrantly generated model categories. It then develops the general theory.
more fully, showing in particular that the homotopy category of any model category is a
module over the homotopy category of simplicial sets, in an appropriate sense. This leads
to a simplification and generalization of the loop and suspension functors in the homotopy
category of a pointed model category. The book concludes with a discussion of the stable
case, where the homotopy category is triangulated in a strong sense and has a set of small
weak generators.

ISBN 978-0-8218-4361-1 WWW.ams.org
9 0821 843611 For additional information
SURV/63.S and updates on this book, visit

www.ams.org/bookpages/surv-63


http://www.ams.org
http://www.ams.org/bookpages/surv-63

Preface _

Chapter 1. Model categories 2
1.1.  The definition of a model category 2
1.2. The homotopy category ]
1.3.  Quillen functors and derived functors 13
1.3.1.  Quillen functors 14
1.3.2.  Derived functors and naturality 16
1.3.3.  Quillen equivalences ig
1.4. 2-categories and pseudo-2-functors 22

Chapter 2. Examples 217
2.1. Cofibrantly generated model categories 28
2.1.1. Ordinals, cardinals, and transfinite compositions 28
2.1.2. Relative /-cell complexes and thesmall object argument 30
2.1.3. Cofibrantly generated model categories 34
2.2. The stable category of modules 36
2.3.  Chain complexes of modules over a ring 40
2.4. Topological spaces 49
2.5.  Chain complexes of comodules over a Hopf algebra 60
25.1. The category of B-comodules 60
2.5.2. Weak equivalences 65
2.5.3.  The model structure 67

Chapter 3. Simplicial sets 73
3.1.  Simplicial sets 73
3.2.  The model structure on simplicial sets 79
3.3.  Anodyne extensions ol
3.4. Homotopy groups a9
3.5. Minimal fibrations ag
3.6. Fibrations and geometric realization 95

Chapter 4.  Monoidal model categories 101
4.1. Closed monoidal categories and closed modules 101
4.2.  Monoidal model categories and modules overthem 107
4.3. The homotopy category of a monoidal modelcategory 15

Chapter5. Framings L
5.1. Diagram categories 120
5.2. Diagrams over Reedy categories and framings 123

5.3. A lemma about bisimplicial sets 129



vili CONTENTS

5.4.  Function complexes

5.5. Associativity

5.6. Naturality

5.7.  Framings on pointed model categories

Chapter 6. Pointed model categories
6.1. The suspension and loop functors
6.2. Cofiber and fiber sequences
6.3. Properties of cofiber and fiber sequences
6.4. Naturality of cofiber sequences
6.5. Pre-triangulated categories
6.6. Pointed monoidal model categories

Chapter 7. Stable model categories and triangulated categories
7.1. Triangulated categories
7.2. Stable homotopy categories
7.3. Weak generators
7.4. Finitely generated model categories

Chapter 8. Vistas
Bibliography
Index

Errata

129
133
136
144

147
147
152
156
163
170
173

177
177
186
187
190

195
201
205

211



