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Preface 

Model categories, first introduced by Quillen in [Qui67], form the foundation of 
homotopy theory. The basic problem that model categories solve is the following. 
Given a category, one often has certain maps (weak equivalences) that are not 
isomorphisms, but one would like to consider them to be isomorphisms. One can 
always formally invert the weak equivalences, but in this case one loses control of 
the morphisms in the quotient category. The morphisms between two objects in 
the quotient category may not even be a set. If the weak equivalences are part of 
a model structure, however, then the morphisms in the quotient category from X 
to Y are simply homotopy classes of maps from a cofibrant replacement of X to a 
fibrant replacement of Y. 

Because this idea of inverting weak equivalences is so central in mathematics, 
model categories are extremely important. However, so far their utility has been 
mostly confined to areas historically associated with algebraic topology, such as 
homological algebra, algebraic if-theory, and algebraic topology itself. The author 
is certain that this list will be expanded to cover other areas of mathematics in 
the near future. For example, Voevodksy's work [Voe97] is certain to make model 
categories part of every algebraic geometer's toolkit. 

These examples should make it clear that model categories are really funda
mental. However, there is no systematic study of model categories in the literature. 
Nowhere can the author find a definition of the category of model categories, for 
example. Yet one of the main lessons of twentieth century mathematics is that to 
study a structure, one must also study the maps that preserve that structure. 

In addition, there is no excellent source for information about model categories. 
The standard reference [Qui67] is difficult to read, because there is no index and 
because the definitions are not ideal (they were changed later in [Qui69]). There 
is also [BK72, Part II], which is very good at what it does, but whose emphasis is 
only on simplicial sets. More recently, there is the expository paper [DS95], which 
is highly recommended as an introduction. But there is no mention of simplicial 
sets in that paper, and it does not go very far into the theory. 

The time seems to be right for a more careful study of model categories from 
the ground up. Both of the books [DHK] and [Hir97], unfinished as the author 
writes this, will do this from different perspectives. The book [DHK] overlaps 
considerably with this one, but concentrates more on homotopy colimits and less 
on the relationship between a model category and its homotopy category. The 
book [Hir97] is concerned with localization of model categories, but also contains 
a significant amount of general theory. There is also the book [GJ97], which con
centrates on simplicial examples. All three of these books are highly recommended 
to the reader. 

ix 
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This book is also an exposition of model categories from the ground up. In 
particular, this book should be accessible to graduate students. There are very few 
prerequisites to reading it, beyond a basic familiarity with categories and functors, 
and some familiarity with at least one of the central examples of chain complexes, 
simplicial sets, or topological spaces. We also require some familiarity with the 
basics of set theory, especially ordinal and cardinal numbers. Later in the book we 
do require more of the reader; in Chapter 7 we use the theory of homotopy limits 
of diagrams of simplicial sets, developed in [BK72]. However, the reader who gets 
that far will be well equipped to understand [BK72] in any case. 

This book is the author's attempt to understand the theory of model categories 
well enough to answer one question. That question is: when is the homotopy 
category of a model category a stable homotopy category in the sense of [HPS97]? 
We do not in the end answer this question in quite as much generality as one would 
like, though we come fairly close to doing so in Chapter 7. As I tried to answer this 
question, it became clear that the theory necessary to do so was not in place. After 
a long period of resistance, I decided it was important to develop the necessary 
theory, and that the logical and most useful place to do so was in a book that 
would assume almost nothing of the reader. A book is the logical place because 
the theory I develop requires a foundation that is simply not in the literature. I 
think this foundation is beautiful and important, and therefore deserves to be made 
accessible to the general mathematician. 

We now provide an overview of the book. See also the introductions to the in
dividual chapters. The first chapter of this book is devoted to the basic definitions 
and results about model categories. In highfalutin language, the main goal of this 
chapter is to define the 2-category of model categories and show that the homotopy 
category is part of a pseudo-2-functor from model categories to categories. This 
is a fancy way, fully explained in Section 1.4, to say that not only can one take 
the homotopy category of a model category, one can also take the total derived 
adjunction of a Quillen adjunction, and the total derived natural transformation of 
a natural transformation between Quillen adjunctions. Doing so preserves compo
sitions for the most part, but not exactly. This is the reason for the word "pseudo". 
In order to reach this goal, we have to adopt a different definition of model category 
from that of [DHK], but the difference is minor. The definition of [DHK], on the 
other hand, is considerably different from the original definition of [Qui67], and 
even from its refinement in [Qui69]. 

After the theoretical material of the first chapter, the reader is entitled to some 
examples. We consider the important examples of chain complexes over a ring, 
topological spaces, and chain complexes of comodules over a commutative Hopf 
algebra in the second chapter, while the third is devoted to the central example of 
simplicial sets. Proving that a particular category has a model structure is always 
difficult. There is, however, a standard method, introduced by Quillen [Qui67] 
but formalized in [DHK]. This method is an elaboration of the small object argu
ment and is known as the theory of cofibrantly generated model categories. After 
examining this theory in Section 2.1, we consider the category of modules over a 
Probenius ring, where projective and injective modules coincide. This is perhaps 
the simplest nontrivial example of a model category, as every object is both cofi-
brant and fibrant. Nevertheless, the material in this section seems not to have 
appeared before, except in Georgian [Pir86]. Then we consider chain complexes of 
modules over an arbitrary ring. Our treatment differs somewhat from the standard 
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one in that we do not assume our chain complexes are bounded below. We then 
move on to topological spaces. Here our treatment is the standard one, except that 
we offer more details than are commonly provided. The model category of chain 
complexes of comodules over a commutative Hopf algebra, on the other hand, has 
not been considered before. It is relevant to the recent work in modular represen
tation theory of Benson, Carlson, Rickard and others (see, for example [BCR96]), 
as well as to the study of stable homotopy over the Steenrod algebra [Pal97]. The 
approach to simplicial sets given in the third chapter is substantially the same as 
that of [GJ97]. 

In the fourth chapter we consider model categories that have an internal tensor 
product making them into closed monoidal categories. Almost all the standard 
model categories are like this: chain complexes of abelian groups have the tensor 
product, for example. Of course, one must require the tensor product and the model 
structure to be compatible in an appropriate sense. The resulting monoidal model 
categories play the same role in the theory of model categories that ordinary rings 
do in algebra, so that one can consider modules and algebras over them. A module 
over the monoidal model category of simplicial sets, for example, is the same thing 
as a simplicial model category. Of course, the homotopy category of a monoidal 
model category is a closed monoidal category in a natural way, and similarly for 
modules and algebras. The material in this chapter is all fairly straightforward, 
but has not appeared in print before. It may also be in [DHK], when that book 
appears. 

The fifth and sixth chapters form the technical heart of the book. In the fifth 
chapter, we show that the homotopy category of any model category has the same 
good properties as the homotopy category of a simplicial model category. In our 
highfalutin language, the homotopy pseudo-2-functor lifts to a pseudo-2-functor 
from model categories to closed Ho SSet-modules, where HoSSet is the homo
topy category of simplicial sets. This follows from the idea of framings developed 
in [DK80]. This chapter thus has a lot of overlap with [DHK], where framings are 
also considered. However, the emphasis in [DHK] seems to be on using framings to 
develop the theory of homotopy colimits and homotopy limits, whereas we are more 
interested in making Ho SSet act naturally on the homotopy category. There is a 
nagging question left unsolved in this chapter, however. We find that the homotopy 
category of a monoidal model category is naturally a closed algebra over HoSSet, 
but we are unable to prove that it is a central closed algebra. 

In the sixth chapter we consider the homotopy category of a pointed model 
category. As was originally pointed out by Quillen [Qui67], the apparently minor 
condition that the initial and terminal objects coincide in a model category has 
profound implications in the homotopy category. One gets a suspension and loop 
functor and cofiber and fiber sequences. In the light of the fifth chapter, however, 
we realize we get an entire closed HoSSet*-action, of which the suspension and 
loop functors are merely specializations. Here Ho SSet* is the homotopy category 
of pointed simplicial sets. We prove that the cofiber and fiber sequences are com
patible with this action in an appropriate sense, as well as reproving the standard 
facts about cofiber and fiber sequences. We then get a notion of pre-triangulated 
categories, which are closed Ho SSet*-modules with cofiber and fiber sequences 
satisfying many axioms. 

The seventh chapter is devoted to the stable situation. We define a pre-
triangulated category to be triangulated if the suspension functor is an equivalence 
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of categories. This is definitely not the same as the usual definition of triangulated 
categories, but it is closer than one might think at first glance. We also argue 
that it is a better definition. Every triangulated category that arises in nature is 
the homotopy category of a model category, so will be triangulated in our stronger 
sense. We also consider generators in the homotopy category of a pointed model 
category. These generators are extremely important in the theory of stable homo
topy categories developed in [HPS97]. Our results are not completely satisfying, 
but they do go a long way towards answering our original question: when is the 
homotopy category of a model category a stable homotopy category? 

Finally, we close the book with a brief chapter containing some unsolved or 
partially solved problems the author would like to know more about. 

Note that bold-faced page numbers in the index are used to indicate pages 
containing the definition of the entry. Ordinary page numbers indicate a textual 
reference. 

I would like to acknowledge the help of several people in the course of writing 
this book. I went from knowing very little about model categories to writing this 
book in the course of about two years. This would not have been possible without 
the patient help of Phil Hirschhorn, Dan Kan, Charles Rezk, Brooke Shipley, and 
Jeff Smith, experts in model categories all. I wish to thank John Palmieri for count
less conversations about the material in this book. Thanks are also due Gaunce 
Lewis for help with compactly generated topological spaces, and Mark Johnson for 
comments on early drafts of this book. And I wish to thank my family, Karen, 
Grace, and Patrick, for the emotional support so necessary in the frustrating en
terprise of writing a book. 
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A, see also simplicial category 
M o d , see also 2-category, of model cate

gories 

<9A[n], 75 
C-Quillen functor, 114 
C-algebra, 104 
C-algebra functor, 104 
C-algebra natural transformation, 104 
C-algebra structure, 104 
C-model category, 101, 114, 118 
C-module, 104 
C-module functor, 104 
C-module natural transformation, 104 
C-module structure, 104 
K, see also k-spaces 
K*, see also /c-spaces, pointed 
A[n], 75 
7-filtered cardinal, see also cardinal, 

7-filtered 
| — |, see also geometric realization 
A r[n], 75 
K-small, 29 
A-sequence, see also lambda sequence 
SSet , see also simplicial sets 
SSet*, see also simplicial sets, pointed 
Top , see also topological spaces 
Top*, see also topological spaces, pointed 
T, see also topological spaces, compactly 

generated 
T*, see also topological spaces, compactly 

generated, pointed 
fDg, 81, 107 
fc-space, 58 
/c-spaces, 77, 80, 98, 106, 110, 114, 118 

pointed, 111, 114, 118 
p-related vertices, 91 , 93 

acyclic chain complex, see also chain com
plex, acyclic 

adjunction 
of two variables, 106, 116, 119 

anodyne extension, 79, 80-83, 109 
associativity isomorphism, 134 

basepoint, 4 
bimodules, 102-103, 106 
bisimplicial sets, 128-129, 132 
boundary map, 87, 88, 156, 171 
Brown, Ken, see also Ken Brown's lemma 
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cardinal, 28 
7-filtered, 28 

cardinality argument, 45 
category of simplices 

of a simplicial set, 75, 124 
central C-algebra, 105 
central C-algebra functor, 105 
central monoidal C-model category, 118 
chain complex 

acyclic, 41 
chain complexes 

of abelian groups, 114, 143-144, 146, 196 
of comodules, 27-28, 60-72, 112, 114, 178, 

191, 198 
of modules, 27, 40, 41-49, 111-112, 114, 

178, 186, 191, 198 
chain homotopy, 43 
chain map, 40 
closed Ti inclusion, 50 
dosed monoidal category, 106 
closed monoidal functor, 106 
closed monoidal structure, 106 
closed symmetric monoidal category, 63, 77 
cofiber, 147 
cofiber sequence, 147, 152, 156, 157-165, 

170, 179-185 
cofibrant, 4 
cofibrant replacement functor, 5 
cofibration, 3 

generating, 34 
trivial, 3 

generating, 34 
cofinality 

of a cardinal, 29 
cogroup object, 151 
cogroup structure, 151 

on EX, 151 
cohomology functor, 187, 199 
colimit 

homotopy, 188, 199 
sequential, 188, 199 

commutative monoid, 196-197 
comoduie, 61 

cofree, 64 
injective, 64-65 
simple, 62 

comodules, 102, 105 
comonad, 197 
compactly closed, 58 
compactly open, 58 
correspondence 

of homotopies, 150 
cosimplicial frame, 127, 128, 130-140, 144, 

167-169 
cosimplicial frames 

map of, 127 
cosimplicial identities, 73 
cosimplicial object, 73, 76 

cosmall, 35 
cotriple, 197 
cube lemma, 126, 153, 158, 161, 166, 168 
cylinder object, 8, 9, 127, 153 

deformation retract, 53 
degeneracy 

of a simplex, 74 
degeneracy map, 73 
degree function, 124 
derived adjunction, 19 
derived functor 

total left, 16, 17-22 
total right, 16 

diagonal functor, 128-129, 132 
dimension 

of a simplex, 73 
direct category, 119, 120, 121-124 

dual model category, 4 
duality 2-functor, 24, 107, 115, 118, 122, 

126, 127, 171, 173 
Dwyer, Bill, 1, 119 

equivalence 
in a 2-category, 25 

exact adjunction, 173, 184 

face 
of a simplex, 74 

face map, 73 
fiber, 148 
fiber homotopy equivalence, 89, 90-91 
fiber sequence, 147, 152, 156, 157-165, 170, 

179-185 
fibrant, 4 
fibrant replacement functor, 5 
fibration, 3 

Kan, 79 
locally trivial, 89, 92-93, 95-97 
minimal, 89, 9 1 , 92-95, 97 
trivial, 3 

finite, 29, 190 
framing, 119, 123, 127, 128-129, 131-146 
Franke, Jens, 199 
Probenius ring, 36, 37-40, 72, 112 

Noetherian, 40 
function complex, 128 

of simplicial sets, 77 
functor 

monoidal, see also monoidal functor 
functorial factorization, 2, 15, 16, 28 

geometric realization, 77, 78-81, 85, 95-99, 
102, 114, 118 

preserves fibrations, 97 
preserves finite limits, 80 
preserves products, 77 

Goerss, Paul, 197 
group object, 151 



INDEX 207 

group ring, 37 
group structure, 151 

on QX} 151 

Hirschhorn, Phil, x, 1 
homology 

of a chain complex, 41 
homotopic maps, 9 
homotopy 

of continuous maps, 50 
of simplicial maps, 86 
of vertices, 84 

homotopy category, 7 
homotopy equivalence, 9, 12 
homotopy groups 

of a chain complex 
of comodules, 65 

of a fibrant simplicial set, 83, 85, 86-89, 
97-99 

of a topological space, 50 
homotopy pullback square, 184 
homotopy pushout square, 184 
Hopf algebra, 37, 60, 112 
Hopkins, Mike, 197 
horizontal composition 

in a 2-category, 23 
of natural transformations, 18, 23 

Hurewicz cofibration, 195 
Hurewicz fibration, 96, 196 

inclusion 
of topological spaces, 49 

injective model structure, 45, 112 
inverse category, 119, 120, 121-124 

Johnson, Mark, x 

Kan, Dan, x, 1, 3, 119, 198 
Kelley space, see also /c-space 
Ken Brown's lemma, 6, 11-12, 14, 131-132, 

137 

lambda sequence, 28 
latching space, 120, 122, 124 
left exact, 173 
left homotopy, 9 

between right homotopies, 149 
left lifting property, 3 
Lewis, Gaunce, x 
limit 

homotopy, 177, 188, 189, 199 
linear extension, 120 
localizing subcategory, 187, 199 
locally trivial fibration, see also fibration, lo

cally trivial 
loop functor, 148, 149-175, 178-179, 181-

186 

mapping cylinder, 166, 167 
double, 165 

matching space, 120, 122, 124 
May, Peter, 187, 197 
McClure, Jim, 196 
minimal fibration, see also fibration, mini

mal 
model category, 3 

cofibrantly generated, 27, 34, 35-36, 108, 
123, 186, 187, 189 

fibrantly generated, 35 
finitely generated, 34, 177, 187, 190-193 
pointed, 4, 14, 15, 21, 26, 36, 115, 144-

175, 187-193, 199 
simplicial, 101, 114, 119, 128, 136, 138-

140, 143-144, 146, 198 
pointed, 115 

stable, 177, 178, 188, 198 
model structure, 3 

product, 4, 7, 14, 19 
module 

over a monoidal category, see also 
C-module 

modules 
over a Frobenius ring, 27 

mnnajcL, W . 
monoidal C-model category, 115, 118 
monoidal C-Quillen functor, 115 
monoidal category, 101, 102 
monoidal functor, 102 
monoidal model category, 101, 108, 109-

119, 140-146 
pointed, 146, 173-175 
stable, 178 
symmetric, 109-118 

monoidal natural transformation, 103 
monoidal Quillen adjunction, 113 
monoidal Quillen functor, 113, 141 
monoidal structure, 102 

natural transformation 
monoidal, see also monoidal natural trans

formation 
total derived, 16, 18, 22 

non-degenerate 
simplex, 74 

octahedral axiom, 160-162, 170, 179 
operads, 197 
ordinal, 28, 120 

Palmieri, John, x 
paracompact, 96 
path component 

of a simplicial set, 85 
path object, 9 
pre-triangulated category, 147, 170, 171-

175, 186, 198 
closed central monoidal, 174 
closed monoidal, 173, 174 
closed symmetric monoidal, 174 
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pre-triangulation, 170 
pseudo-2-functor, 18, 22, 25, 101, 115, 117-

118, 136, 138, 140-141, 143, 145, 173-
175, 187, 199 

homotopy, 26 
natural isomorphism of, 137 

pushout product, 107, 109 

Quillen, Daniel, 1-199 
Quillen adjunction, 14, 15-22, 36, 71, 131, 

136-139, 163, 195 
of two variables, 107 

Quillen bifunctor, 107, 108-116 
Quillen equivalence, 13, 19, 20-22, 26, 48, 

98, 195 
Quillen functor, 36, 48, 123, 128, 163-165 

left, 14, 15-19 
monoidal, see also monoidal Quillen func

tor 
right, 14, 15-19 

Reedy category, 119, 123, 124, 125-127, 199 
Reedy model structure, 126, 127, 130, 133, 

145, 167 
Reedy scheme, 199 
reflect, 21 
relative /-cell complex, 30, 31-36 
retract argument, 5 
Rezk, Charles, x, 195, 197 
right exact, 173 
right homotopy, 9 

between right homotopies, 149 
right lifting property, 3 
right proper, 57 

Schwede, Stefan, 49, 109, 198 
Serre fibration, 51, 96, 97 
Shipley, Brooke, x 
Sierpinski space, 49 
simplicial category, 73, 119, 123-125 
simplicial frame, 127, 128, 130-133, 144, 

164 
simplicial frames 

map of, 127 
simplicial identities, 74 
simplicial object, 73 
simplicial set 

finite, 74 
simplicial sets, 73, 74-101, 109, 114, 118, 

119, 128-146, 191, 196 
pointed, 98, 100, 110, 114, 118, 178, 186, 

188-189 
singular functor, 77, 98 
small, 29, 177, 186, 190-193 
small object argument, 28, 32, 189 
Smith, Jeff, x, 107, 109 
stable category 

of modules, 37 
stable equivalence 

of modules, 37 
stable homotopy category, 199 

algebraic, 177, 187 
without duality, 187 

ordinary, 198 
Steenrod algebra, 61 
strongly dualizable, 187 
superclass, 23 
suspension functor, 148, 149-175, 177-186, 

188-190 
symmetric C-algebra, 105 
symmetric C-algebra functor, 105 
symmetric monoidal C-model category, 118 
symmetric monoidal category, 103 
symmetric monoidal functor, 103 
symmetric monoidal model category, 109, 

196-197 
symmetric monoidal structure, 103 
symmetric spectra, 178, 196, 198 

tame module, 62 
Tate resolution, 72 
Thomason, Robert, 2 
topological spaces, 27, 49-60, 77-81, 102, 

106, 110, 191, 195-196 
compactly generated, 58, 106, 110, 114 

pointed, 111, 114 
Hurewicz model category of, 34 
pointed, 58, 172, 178 

topology 
/c-space, 58 

total derived natural transformation, see also 
natural transformation, total derived 

total left derived functor, see also derived 
functor, total left 

total right derived functor, see also derived 
functor, total right 

transfinite composition, 28 
triangle, 179, 180 

left, 170 
right, 170 

triangulated category, 173, 177, 178, 179-
187, 198 

classical, 177, 180, 182-183 
closed monoidal, 178 
closed symmetric monoidal, 185 

triangulation 
classical, 179 

triple, 197 
trivial cofibration, see also cofibration, triv

ial 
trivial fibration, see also fibration, trivial 
two out of three property 

of Quillen equivalences, 21 
of weak equivalences, 3 

Verdier's octahedral axiom, see also octahe
dral axiom 

vertical composition 
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Voevodsky, Vladimir, 196 

weak equivalence, 3 
weak generators, 177, 186, 187-190 
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E r r a t a t o Model Categories 
by Mark Hovey 

Thanks to Mike Cole, Ed Enochs, Georges Maltsiniotis, Doug Ravenel, and 
Don Stanley for noticing and/or fixing many of these errors. 

(1) p.2,1.-6: The definition 1.1.1 (2) of functorial factorization is not as strong 
as I intended, nor as strong as the small object argument implies. Given 
a category 6, let d,c: Map 6 —> £ denote the domain and codomain 
functors. We need the following equalities of functors: 

doa = d,coa = do/3,and c o /? = c. 

(2) p. 10, 1.-4: Should be "define t as the map" instead of "define s as the 
map". 

(3) p . l l , 1.3: Should be "trivial fibration" instead of "trivial cofibration". 
(4) p . l l , 1.4: Should be "cylinder object for £ " . 
(5) p.12, 1.-7: The cylinder object Af needs to be both cofibrant and fibrant. 

The simplest way to do this is to take A' to be the functorial cylinder 
object on A, using Corollary 1.2.6 to get the left homotopy from A'. 

(6) p.17, 1.2: The phrase "weak left Quillen functors" should be replaced by 
"left Quillen functors". 

(7) p.21, Corollary 1.3.16: There is some ambiguity in the phrase "reflects 
weak equivalences between cofibrant objects". This means that if / is a 
map between cofibrant objects such that Ff is a weak equivalence, then 
/ is a weak equivalence. 

(8) p.21, 1.27: Should be / : X -* Y. 
(9) p.33, 1.-22: Should be /? < A. 

(10) p.33,1.-21: At the end of the line, pp+\ should be pp+v 

(11) p.36 and the rest of the book: What I have called Probenius rings are 
actually called quasi-Probenius rings in the literature. 

(12) p.37,1.19: Should be "the surjection M 0 P -> M." 
(13) p.38, Lemma 2.2.8: Should be "injective", not "projective". 
(14) p.39, Theorem 2.2.12: Every quasi-Probenius ring is left and right Noe-

therian, so the Noetherian hypothesis is unnecessary. 
(15) p.49,1.20: J should be X 
(16) p.49,1.22: Again, J should be 1 
(17) p.49, 1.24: The paragraph that begins here is wrong; the map from the 

Sierpinski space factors through every Xa. Here is a better example, 
from Don Stanley. Let X = {0,1} with the indiscrete topology, let A 
be a limit ordinal, and for a < A let Xa — [a, A) x X, with topology 
consisting of the sets Vp for /3 G [a, A) together with the empty set. Here 
Vp = [a, A) x {0} U [/?, A) x {1}. For a < a', there is a continuous map 
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Xa —> Xa> that sends (/3,x) to (a ' ,x) if (3 < a! and sends (/?, x) to itself 
otherwise. The colimit of the Xa consists of the two points (A,0) and 
(A, 1) with the indiscrete topology, so is homeomorphic to X, but there is 
no continuous map X —• Xa. Thus X is not small. 

(18) p.51, Definition 2.4.3: One must also explicitly define the identity map of 
the empty set as a weak equivalence. 

(19) p.51, 1.10: Should be V instead of / . 
(20) p.51, 1.-4: Should be V instead of / . 
(21) p.52, Corollary 2.4.6: Should be J ' instead of J . 
(22) p.71, 1.13: The definition of U is wrong. Instead, one can construct U 

using Preyd's adjoint functor theorem, or by defining U(B'®V) = B<g>V 
and extending U by writing an arbitrary comodule as a kernel of a map 
of cofree comodules. 

(23) p.76, Lemma 3.1.4: This lemma is wrong. A counterexample is K = 
A[2]/9A[2]. One needs to assume the simplicial set K is regular\ which 
means that for every non-degenerate n-simplex the induced map A[n] —> 
K is injective. This lemma is used in Proposition 5.4.1, but it is only 
applied to regular simplicial sets there. 

(24) p.77,1.5: Should be "equivalence". 
(25) p.80, 1.-7: Should be "has" instead of "ahas". 
(26) p.82,1.6: Should be "form", not "from". 
(27) p.82, 1.-1: Should be ID / , not J D / . 
(28) p.90, 1.4 and 5: Every Z should be a K. 
(29) p.97,1.10: Should be "|p| is a fibration". 
(30) p. 102, Definition 4.1.1: The coherence diagram that says £ and r agree on 

S <g> S is redundant (see Proposition 1.1 of Joyal-Street, Adv. Math.102 
(1993),20-78). 

(31) p. 103, Definition 4.1.4: One only needs the two coherence diagrams that 
tell us T2 = 1 and that the associativity and commutativity isomorphisms 
are compatible. The others follow from Proposition 2.1 of Joyal-Street, 
Adv. Math.102 (1993) ,20-78. 

(32) p. 104, Definition 4.1.6: The coherence diagram relating the two ways to 
get from X ® {K ® S) to X 0 K using the unit isomorphisms of 6 and 
D is a consequence of the other two, using the same proof as that of 
Proposition 1.1 in Joyal-Street, Adv. Math.102 (1993),20-78. 

(33) p.105, 1.2: The i?-algebras S and T should be commutative. 
(34) p.105, Definition 4.1.10: This definition is wrong, since t cannot be com

posed with itself. I believe the correct approach is to define the center of 
a monoidal category, as in Example 2.3 of Joyal-Street, Adv. Math.102 
(1993),20-78. The center is a braided monoidal category, and we define a 
central C-algebra structure on the monoidal category D to be a braided 
monoidal functor from 6 to the center of D. It is still true that a central 
C-algebra structure is the same as a C-algebra structure and a natural 
transformation t satisfying some coherence diagrams. 

(35) p. 109, 1.17: Should be "author", not "athor". 
(36) p.109, Lemma 4.2.7: In condition (b), it should be Hom^QS, X), and in 

condition (b'), it should be Hom r(QS, X). 
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(37) p.124, Definition 5.2.1: The degree function d is not a functor on the 
Reedy category, just a map on the objects. 

(38) p.133, 1.13: At the beginning of the line, it should be Ho C. 
(39) p. 142, Conjecture 5.6.6: This conjecture has been proved by Cisinski in 

Corollaire 6.7 of "Proprietes universelles et extensions de Kan derivees" 
(preprint, 2002). 

(40) p.191, 1.-10: Should be "have", not "hve". 
(41) p. 196, Problem 8.4: This problem has been addressed by Joachim and 

Johnson in pp. 163-197, Contemp. Math. 399, Amer. Math. Soc. 2006. 
(42) p. 198, Problem 8.9: This problem has been solved by Dugger (Trans. 

Amer. Math. Soc. 353 (2001), no. 12, 5003-5027). Dugger needs some 
conditions on the model category, but they are certainly general enough 
to also solve Problem 8.10. 

(43) p. 198, Problem 8.11: This problem has also been solved by Dugger (Ho
mology, Homotopy Appl. 8 (2006), no. 1, 1-30). 

(44) p. 199, Problem 8.13: This problem is quite close to Grothendieck's notion 
of a derivateur, and has been studied by Cisinski (Ann. Math. Blaise 
Pascal 10 f2003V no. 2. 195-244V 
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