Theory and Applications of Categories, Vol. 26, No. 12, 2012, pp. 331–337.

CONGRUENCES OF MORITA EQUIVALENT SMALL CATEGORIES

VALDIS LAAN

Abstract. Two categories are called Morita equivalent if the categories of functors from these categories to the category of sets are equivalent. We prove that congruence lattices of Morita equivalent small categories are isomorphic.

1. Preliminaries

Categories A and B are called Morita equivalent if the functor categories Fun(A, Set) and Fun(B, Set) are equivalent. The basic theory of Morita equivalent categories has been developed already in 1960s ([Artin, Grothendieck and Verdier, 1972]). One natural question to ask in Morita theory is that which properties are shared by Morita equivalent structures. For example, it is well known (see Proposition 21.11 in [Anderson and Fuller, 1974]) that ideal lattices of Morita equivalent rings are isomorphic. We shall prove an analogue of this result: Morita equivalent small categories have isomorphic congruence lattices. Although this result can be proved easily by topos-theoretic methods, we give an elementary proof using Cauchy completions.

In [Elkins and Zilber, 1976], a construction of a Cauchy completion A of a small category A is given as follows:

• objects of A are idempotents e : A → A of A (i.e. endomorphisms with e^2 = e);

• morphism sets are

A(e, e^′) = {(e^′, a, e) | a ∈ A(A, A^′), e^′ae = a},

where e : A → A and e^′ : A^′ → A^′;

• composition is given by

(e^{′′}, b, e^′)(e^′, a, e) = (e^{′′}, ba, e).

The following result is well known.

This research was supported by the Estonian Science Foundation grant no. 8394 and Estonian Targeted Financing Project SF0180039s08.

Received by the editors 2011-03-15 and, in revised form, 2011-04-20. Transmitted by Robert Rosebrugh. Published on 2012-06-25. 2000 Mathematics Subject Classification: 18A32.

Key words and phrases: category, Morita equivalence, congruence. © Valdis Laan, 2012. Permission to copy for private use granted. 331

1.1. Theorem. Two small categories are Morita equivalent if and only if their Cauchy completions are equivalent.

We write A_0 (A_1) for the class of objects (morphisms) of a category A.

1.2. Definition. [See [Mac Lane, 1998], p. 52]A congruence on a category A is a family ρ = (ρ_{A,B} )_{(A,B)∈A}2_0 of equivalence relations ρ_{A,B} on morphism sets A(A, B) that are compatible with the composition of morphisms.

If ρ is a congruence on a category A then one can form a quotient category A/ρ, where (A/ρ)_0 = A_0, (A/ρ) (A, B) = A(A, B)/ρ_{A,B} and [g][f] = [gf] for every f ∈ A(A, B), g ∈ A(B, C).

We say that a congruence ρ is contained in a congruence σ (and denote ρ ⊆ σ) if ρ_{A,B} ⊆ σ_{A,B} for all A, B ∈ A_0. This is obviously an order relation, and it is not difficult to see that the set Con(A) of congruences on a small category A is a lattice.

2. Congruence lattices of equivalent small categories

2.1. Proposition. If A and B are equivalent small categories then there is an isomorphism Γ : Con(A) → Con(B) between their congruence lattices. Moreover, if ρ ∈ Con(A) then A/ρ is equivalent to B/Γ(ρ).

Proof. Let A^F �_G B be equivalence functors and let η : 1_A ⇒ GF , ε : F G ⇒ 1_B be

natural isomorphisms. We define mappings Con(A)^Γ �_Δ Con(B) by

Γ(ρ)_{B,B}′ := � ε_B′ F (f)ε^{−1}_B , ε_B′ F (g)ε^{−1}_B � | (f, g) ∈ ρ_{G(B),G(B}′_) � , Δ(σ)_{A,A}′ := � η^{−1}_A′ G(k)η_A, η^{−1}_A′ G(l)η_A � | (k, l) ∈ σ_{F (A),F (A}′_) � , ρ ∈ Con(A), σ ∈ Con(B), A, A^′ ∈ A_0, B, B^′ ∈ B_0. It is easy to see that Γ(ρ)_{B,B}′ is an equivalence relation. To prove its compatibility, take (f, g) ∈ ρ_{G(B),G(B}′_) and b ∈ B(B^′, B^{′′}). Then ε^{−1}_B′′ bε_B′ = F (a) for some a : G(B^′) → G(B^{′′}) and (af, ag) ∈ ρ_{G(B),G(B}′′_). Consequently, � bε_B′ F (f)ε^{−1}_B , bε_B′ F (g)ε^{−1}_B � = � ε_B′′ ε^{−1}_B′′ bε_B′ F (f)ε^{−1}_B , ε_B′′ ε^{−1}_B′′ bε_B′ F (g)ε^{−1}_B � = � ε_B′′ F (af)ε^{−1}_B , ε_B′′ F (ag)ε^{−1}_B � ∈ Γ(ρ)_{B,B}′′ .

(F G)(B) (F G)(B^′)

F (f) �

F (g)

� (F G)(B^′) (F G)(B^{′′})

F (a) �

B

(F G)(B)

ε^{−1}_B �

B^′

(F G)(B^′)

� ε_B′

B^{′′}

(F G)(B^{′′})

ε^{−1}_{B′′} �

B^′ B^{′′} b �

Hence Γ(ρ) (and similarly Δ(σ)) is a congruence. Clearly the mappings Γ and Δ preserve order. Note that

ρ_{(GF )(A),(GF )(A}′_) = � η_A′ uη^{−1}_A , η_A′ vη^{−1}_A � | (u, v) ∈ ρ_{A,A}′ � for every A, A^′ ∈ A_0. Using this and properties of equivalence functors we obtain

(ΔΓ)(ρ)_{A,A}′ = Δ(Γ(ρ))_{A,A}′ = � η^{−1}_A′ G (k) η_A, η^{−1}_A′ G (l) η_A � | (k, l) ∈ Γ(ρ)_{F (A),F (A}′_) � = � η^{−1}_A′ G � ε_{F (A}′_)F (f)ε^{−1}_{F (A)} � η_A, η^{−1}_A′ G � ε_{F (A}′_)F (g)ε^{−1}_{F (A)} � η_A � |(f, g) ∈ ρ_{(GF )(A),(GF )(A}′_) �

= � η^{−1}_A′ G � ε_{F (A}′_)F (η_A′ uη^{−1}_A )ε^{−1}_{F (A)} � η_A, η^{−1}_A′ G � ε_{F (A}′_)F (η_A′ vη^{−1}_A )ε^{−1}_{F (A)} � η_A � |(u, v)∈ρ_{A,A}′ � = � η^{−1}_A′ (GF )(u)η_A, η^{−1}_A′ (GF )(v)η_A � | (u, v) ∈ ρ_{A,A}′ � = � η^{−1}_A′ η_A′ u, η^{−1}_A′ η_A′ v � | (u, v) ∈ ρ_{A,A}′ � = ρ_{A,A}′ .

Hence ΔΓ = 1_{Con(A)} and, analogously, ΓΔ = 1_{Con(B)}.

To prove the second assertion, take ρ ∈ Con(A), denote σ := Γ(ρ) and define a functor F_ρ : A/ρ → B/Γ(ρ) by

F_ρ(A) := F (A),

F_ρ � [f]_{ρA,A′} � := [F (f)]_{σF (A),F (A′)} ,

A, A^′ ∈ A_0, f ∈ A(A, A^′). First we show that, for every f, g ∈ A(A, A^′), � η_A′ fη^{−1}_A , η_A′ gη^{−1}_A � ∈ ρ_{(GF )(A),(GF )(A}′_) ⇐⇒ � ε_{F (A}′_)F � η_A′ fη^{−1}_A � ε^{−1}_{F (A)}, ε_{F (A}′_)F � η_A′ gη^{−1}_A � ε^{−1}_{F (A)} � ∈ σ_{F (A),F (A}′_).

Suppose that the last holds. Then � ε_{F (A}′_)F � η_A′ fη^{−1}_A � ε^{−1}_{F (A)}, ε_{F (A}′_)F � η_A′ gη^{−1}_A � ε^{−1}_{F (A)} � = � ε_{F (A}′_)F (f^′) ε^{−1}_{F (A)}, ε_{F (A}′_)F (g^′) ε^{−1}_{F (A)} �

for some (f^′, g^′) ∈ ρ_{(GF )(A),(GF )(A}′_). This implies F � η_A′ fη^{−1}_A � = F (f^′), F � η_A′ gη^{−1}_A � = F (g^′), and hence � η_A′ fη^{−1}_A , η_A′ gη^{−1}_A � = (f^′, g^′) ∈ ρ_{(GF )(A),(GF )(A}′_). The converse is obvious.

Using the proved fact together with

(f, g) ∈ ρ_{A,A}′ ⇐⇒ � η_A′ fη^{−1}_A , η_A′ gη^{−1}_A � ∈ ρ_{(GF )(A),(GF )(A}′_)

and � ε_{F (A}′_)F � η_A′ fη^{−1}_A � ε^{−1}_{F (A)}, ε_{F (A}′_)F � η_A′ gη^{−1}_A � ε^{−1}_{F (A)} � = (F (f), F (g))

we conclude that (f, g) ∈ ρ_{A,A}′ ⇐⇒ (F (f), F (g)) ∈ σ_{F (A),F (A}′_).

Thus F_ρ is well defined and faithful. It clearly is dense. To prove that F_ρ is full, take a morphism k ∈ B(F (A), F (A^′)). Then

F_ρ � η^{−1}_A′ G(k)η_A � ρ_{A,A}′ � = � F (η^{−1}_A′ )(F G)(k)F (η_A) � ρ_{A,A}′ = � F (η_A′ )^{−1}(F G)(k)ε^{−1}_{F (A)} � ρ_{A,A}′ = � ε_{F (A}′_)ε^{−1}_{F (A′)}k � ρ_{A,A}′

= [k]_{ρA,A′} .

3. Congruence lattices of Morita equivalent small categories

Our main result is the following.

3.1. Theorem. If A and B are Morita equivalent small categories then there is an isomorphism Π : Con(A) → Con(B) between their congruence lattices. Moreover, if ρ ∈ Con(A) then A/ρ is Morita equivalent to B/Π(ρ).

It follows from Theorem 1.1, Proposition 2.1 and the next proposition.

3.2. Proposition. If A is a small category then there is an isomorphism Π : Con(A) → Con(A) between congruence lattices. Moreover, if ρ ∈ Con(A) then A/ρ is Morita equivalent to A/Π(ρ).

Proof. Let E be the set of idempotents of A. Define a mapping Π : Con(A) → Con(A) by Π(ρ)_{e,e}′ := {((e^′, e^′se, e), (e^′, e^′te, e)) | (s, t) ∈ ρ_{A,A}′ } ,

where ρ ∈ Con(A), e, e^′ ∈ E, e : A → A and e^′ : A^′ → A^′. It is not difficult to see that Π(ρ)_{e,e}′ is a reflexive and symmetric relation on A(e, e^′). To prove transitivity of Π(ρ)_{e,e}′ , take (p, q), (q, r) ∈ Π(ρ)_{e,e}′ . Then there exist (s, t), (u, v) ∈ ρ_{A,A}′ such that (p, q) = ((e^′, e^′se, e), (e^′, e^′te, e)) and (q, r) = ((e^′, e^′ue, e), (e^′, e^′ve, e)), in particular e^′te = e^′ue. Since ρ is a congruence, we have e^′se ρ_{A,A}′ e^′te = e^′ue ρ_{A,A}′ e^′ve, and hence (e^′se, e^′ve) ∈ ρ_{A,A}′ . Consequently,

(p, r) = ((e^′, e^′se, e), (e^′, e^′ve, e)) = ((e^′, e^′(e^′se)e, e), (e^′, e^′(e^′ve)e, e)) ∈ Π(ρ)_{e,e}′ .

If (s, t) ∈ ρ_{A,A}′ and (e^{′′}, a, e^′) : e^′ → e^{′′} in A, where e^{′′} : A^{′′} → A^{′′}, then a : A^′ → A^{′′} in A, hence (as, at) ∈ ρ_{A,A}′′ and

((e^{′′}, a, e^′)(e^′, e^′se, e), (e^{′′}, a, e^′)(e^′, e^′te, e)) = ((e^{′′}, ae^′se, e), (e^{′′}, ae^′te, e)) = ((e^{′′}, e^{′′}ase, e), (e^{′′}, e^{′′}ate, e)) ∈ Π(ρ)_{e,e}′′ .

Similarly Π(ρ) is compatible with precomposition and thus Π(ρ) ∈ Con(A).

We also define a mapping Ω : Con(A) → Con(A) by

Ω(τ)_{A,B} := {(a, b) | ((1_B, a, 1_A), (1_B, b, 1_A)) ∈ τ_{1A,1B} } , where τ ∈ Con(A), A, B ∈ A_0. Clearly Ω(τ)_{A,B} is an equivalence relation. Let us show that Ω(τ) is compatible with precomposition. Take (a, b) ∈ Ω(τ)_{A,B} and c ∈ A(C, A). Note that

((1_B, ac, 1_C ), (1_B, bc, 1_C )) = ((1_B, a, 1_A)(1_A, c, 1_C ), (1_B, b, 1_A)(1_A, c, 1_C )) ∈ τ_{1C ,1B} ,

because τ ∈ Con(A). Consequently, (ac, bc) ∈ Ω(τ)_{C,B} . The proof that Ω(τ) is compatible with postcomposition is symmetric. Hence Ω(τ) = (Ω(τ)_{A,B} )_{(A,B)∈A}2_0 ∈ Con(A).

Clearly Π and Ω preserve order. Now, for ρ ∈ Con(A) and A, B ∈ A,

(ΩΠ)(ρ)_{A,B} = Ω(Π(ρ))_{A,B} = {(a, b) | ((1_B , a, 1_A), (1_B, b, 1_A)) ∈ Π(ρ)_{1A,1B} } = {(a, b) | (a, b) ∈ ρ_{A,B} } = ρ_{A,B}.

On the other hand, if τ ∈ Con(A) and e, e^′ ∈ E, e : A → A, e^′ : A^′ → A^′, then

(ΠΩ)(τ)_{e,e}′ = Π(Ω(τ))_{e,e}′ = {((e^′, e^′se, e), (e^′, e^′te, e)) | (s, t) ∈ Ω(τ)_{A,A}′ } .

Let us prove the inclusion (ΠΩ)(τ)_{e,e}′ ⊆ τ_{e,e}′ . Note that (s, t) ∈ Ω(τ)_{A,A}′ if and only if ((1_A′ , s, 1_A), (1_A′ , t, 1_A)) ∈ τ_{1A,1A′} . Composing with (e^′, e^′, 1_A′ ) and (1_A, e, e) we obtain ((e^′, e^′se, e), (e^′, e^′te, e)) ∈ τ_{e,e}′ .

To prove the converse, let ((e^′, u, e), (e^′, v, e)) ∈ τ_{e,e}′ . Then ((1_A′ , u, 1_A), (1_A′ , v, 1_A)) ∈ τ_{1A,1A′} implies (u, v) ∈ Ω(τ)_{A,A}′ . Thus ((e^′, u, e), (e^′, v, e)) = ((e^′, e^′ue, e), (e^′, e^′ve, e)) ∈ (ΠΩ)(τ)_{e,e}′ , and we have proven the equality (ΠΩ)(τ) = τ.

Let us now prove the second assertion. We denote ~A := A/ρ, ~A := A/Π(ρ) and τ := Π(ρ). Thus ~A(A, B) = A(A, B)/ρ_{A,B} and ~A(e, e^′) = A(e, e^′)/τ_{e,e}′ , A, B ∈ A_0, e, e^′ ∈ E.

We shall show that the Cauchy completions ~A and ~A (constructed as in Section 1) are equivalent.

Observe that the the objects of ~A are the idempotents of ~A, that is, the equivalence classes of endomorphisms e : A → A in A such that e^2 ρ_{A,A} e. The morphism sets are

~A([e]_{ρA,A} , [e^′]_{ρA′,A′} ) = {([e^′]_{ρA′,A′} , [a]_{ρA,A′} , [e]_{ρA,A} ) | e, e^′, a ∈ A_1, e^2 ρ e, (e^′)^2 ρ e^′, e^′ae ρ a}.

The objects of ~A are the idempotents of A and the morphisms are the equivalence classes [e^′, a, e]_{τe,e′} of morphisms (e^′, a, e) in A, where e^2 = e, (e^′)^2 = e^′ and e^′ae = a in A. Hence

the idempotents of ~A (i.e. the objects of ~A) are the classes [e, a, e]_{τe,e} such that e^2 = e,

eae = a in A and (e, a^2, e) τ_{e,e} (e, a, e). If [e, a, e]_{τe,e} and [e^′, a^′, e^′]_{τe′ ,e′} are two objects of ~A

then the morphism set ~A � [e, a, e]_{τe,e} , [e^′, a^′, e^′]_{τe′,e′} � is � [e^′, a^′, e^′]_{τe′ ,e′} , [e^′, x, e]_{τe,e′} , [e, a, e]_{τe,e} � | x ∈ A_1, e^′xe = x, (e^′, a^′xa, e) τ_{e,e}′ (e^′, x, e) � .

Note that if e : A → A and e^′ : A^′ → A^′ in A then

(e^′, u, e) τ_{e,e}′ (e^′, v, e) =⇒ u ρ_{A,A}′ v. (1)

Indeed, (e^′, u, e) τ_{e,e}′ (e^′, v, e) if and only if there exists (s, t) ∈ ρ_{A,A}′ such that e^′se = u and e^′te = v. Due to compatibility, also (u, v) = (e^′se, e^′te) ∈ ρ_{A,A}′ .

Define a functor F : ~A → ~A by the assignment

[e^′, a^′, e^′]_{τe′,e′} [a^′]_{ρA′,A′} � �

[e, a, e]_{τe,e}

[e^′, a^′, e^′]_{τe′,e′}

([e^′,a^′,e^′]_τ ,[e^′,x,e]_τ ,[e,a,e]_τ ) �

[e, a, e]_{τe,e} [a]_{ρA,A}

� � [a]_{ρA,A}

[a^′]_{ρA′,A′}

([a^′]_ρ,[x]_ρ,[a]_ρ) �

where e : A → A and e^′ : A^′ → A^′ in A. If [e, a, e]_{τe,e} is an object of the category ~A then (e, a2, e) τ_{e,e} (e, a, e), hence a2 ρ_{A,A} a by (1), and so [a]_{ρA,A} is an object of ~A. If

(e, a, e) τ_{e,e} (e, a_1, e) then again a ρ_{A,A} a_1, and therefore F is well defined on objects. A similar argument shows that the definition of F on morphisms does not depend on the choice of the representatives of τ-classes. Moreover, if � [e^′, a^′, e^′]_{τe′,e′} , [e^′, x, e]_{τe,e′} , [e, a, e]_{τe,e} � is a

morphism in ~A then (e^′, a^′xa, e) τ_{e,e}′ (e^′, x, e), so a^′xa ρ_{A,A}′ x and � [a^′]_{ρA′,A′} , [x]_{ρA,A′} , [a]_{ρA,A} � is indeed a morphism in ~A. Straightforward calculations show that F is a functor.

If [a]_{ρA,A} is an object in ~A then a^2 ρ_{A,A} a, hence (1_A, a^2, 1_A) τ_{1A,1A} (1_A, a, 1_A). Conse-

quently, [1_A, a, 1_A]_{τ1A,1A} is an object of ~A which maps to [a]_{ρA,A} . So F is dense.

To prove that F is full, let [e, a, e]_{τe,e} , [e^′, a^′, e^′]_{τe′,e′} be two objects in ~A and con-

sider a morphism � [a^′]_{ρA′,A′} , [x]_{ρA,A′} , [a]_{ρA,A} � in ~A. Then a^′xa ρ_{A,A}′ x, e^2 = e, (e^′)^2 = e^′, eae = a, e^′a^′e^′ = a^′, (e, a^2, e) τ_{e,e} (e, a, e) and (e^′, (a^′)^2, e^′) τ_e′_{,e}′ (e^′, a^′, e^′). We have e^′(e^′xe)e = e^′xe and (e^′, e^′a^′xae, e) = (e^′, a^′(e^′xe)a, e) τ_{e,e}′ (e^′, e^′xe, e), because a^′xa ρ_{A,A}′ x implies (e^′, e^′(a^′xa)e, e) τ_{e,e}′ (e^′, e^′xe, e). Also, e^′xe ρ_{A,A}′ e^′a^′xae = a^′xa ρ_{A,A}′ x. Thus we

have shown that � [e^′, a^′, e^′]_{τe′,e′} , [e^′, x, e]_{τe,e′} , [e, a, e]_{τe,e} � is a morphism in ~A which maps to � [a^′]_{ρA′,A′} , [e^′xe]_{ρA,A′} , [a]_{ρA,A} � = � [a^′]_{ρA′,A′} , [x]_{ρA,A′} , [a]_{ρA,A} � . To show that F is faithful, suppose that � [e^′, a^′, e^′]_{τe′,e′} , [e^′, x, e]_{τe,e′} , [e, a, e]_{τe,e} � and � [e^′, a^′, e^′]_{τe′,e′} , [e^′, x^′, e]_{τe,e′} , [e, a, e]_{τe,e} � are two morphisms in ~A that map to the same

morphism � [a^′]_{ρA′,A′} , [x]_{ρA,A′} , [a]_{ρA,A} � = � [a^′]_{ρA′,A′} , [x^′]_{ρA,A′} , [a]_{ρA,A} � in ~A. Then x ρ_{A,A}′ x^′ and hence (e^′, e^′xe, e) τ_{e,e}′ (e^′, e^′x^′e, e). But e^′xe = x and e^′x^′e = x^′, so [e^′, x, e]_{τe,e′} = [e^′, x^′, e]_{τe,e′} .

Acknowledgement

I am grateful to Professor Peter Johnstone and the referee for useful suggestions.

References

F. Anderson, K. Fuller, Rings and categories of modules. Springer-Verlag, 1974.

M. Artin, A. Grothendieck and J. L. Verdier, Théorie des Topos et Cohomologie Étale des Schémas. Lecture Notes in Mathematics 269, Springer-Verlag, Berlin-New York, 1972.

B. Elkins and J.A. Zilber (1976), Categories of actions and Morita equivalence, Rocky Mountain J. Math 6, 199–225.

S. Mac Lane, Categories for the Working Mathematician. Springer-Verlag, 1998.

Institute of Mathematics, University of Tartu Ülikooli 18, 50090 Tartu, Estonia Email: valdis.laan@ut.ee This article may be accessed at http://www.tac.mta.ca/tac/ or by anonymous ftp at

ftp://ftp.tac.mta.ca/pub/tac/html/volumes/26/12/26-12.{dvi,ps,pdf}

THEORY AND APPLICATIONS OF CATEGORIES (ISSN 1201-561X) will disseminate articles that significantly advance the study of categorical algebra or methods, or that make significant new contributions to mathematical science using categorical methods. The scope of the journal includes: all areas of pure category theory, including higher dimensional categories; applications of category theory to algebra, geometry and topology and other areas of mathematics; applications of category theory to computer science, physics and other mathematical sciences; contributions to scientific knowledge that make use of categorical methods.

Articles appearing in the journal have been carefully and critically refereed under the responsibility of members of the Editorial Board. Only papers judged to be both significant and excellent are accepted for publication.

Full text of the journal is freely available in .dvi, Postscript and PDF from the journal’s server at

http://www.tac.mta.ca/tac/ and by ftp. It is archived electronically and in printed paper format.

Subscription information Individual subscribers receive abstracts of articles by e-mail as they

are published. To subscribe, send e-mail to tac@mta.ca including a full name and postal address. For institutional subscription, send enquiries to the Managing Editor, Robert Rosebrugh, rrosebrugh@mta.ca.

Information for authors The typesetting language of the journal is TEX, and L^ATEX2e

strongly encouraged. Articles should be submitted by e-mail directly to a Transmitting Editor. Please obtain detailed information on submission format and style files at http://www.tac.mta.ca/tac/.

Managing editor Robert Rosebrugh, Mount Allison University: rrosebrugh@mta.ca TEXnical editor Michael Barr, McGill University: barr@math.mcgill.ca Assistant TEX editor Gavin Seal, Ecole Polytechnique Fédérale de Lausanne:

gavin seal@fastmail.fm

Transmitting editors

Clemens Berger, Université de Nice-Sophia Antipolis, cberger@math.unice.fr Richard Blute, Université d’ Ottawa: rblute@uottawa.ca Lawrence Breen, Université de Paris 13: breen@math.univ-paris13.fr Ronald Brown, University of North Wales: ronnie.profbrown(at)btinternet.com Valeria de Paiva: valeria.depaiva@gmail.com Ezra Getzler, Northwestern University: getzler(at)northwestern(dot)edu Kathryn Hess, Ecole Polytechnique Fédérale de Lausanne : kathryn.hess@epfl.ch Martin Hyland, University of Cambridge: M.Hyland@dpmms.cam.ac.uk Anders Kock, University of Aarhus: kock@imf.au.dk Stephen Lack, Macquarie University: steve.lack@mq.edu.au F. William Lawvere, State University of New York at Buffalo: wlawvere@buffalo.edu Tom Leinster, University of Glasgow, Tom.Leinster@glasgow.ac.uk Ieke Moerdijk, University of Utrecht: moerdijk@math.uu.nl Susan Niefield, Union College: niefiels@union.edu Robert Paré, Dalhousie University: pare@mathstat.dal.ca Jiri Rosicky, Masaryk University: rosicky@math.muni.cz Giuseppe Rosolini, Università di Genova: rosolini@disi.unige.it Alex Simpson, University of Edinburgh: Alex.Simpson@ed.ac.uk James Stasheff, University of North Carolina: jds@math.upenn.edu Ross Street, Macquarie University: street@math.mq.edu.au Walter Tholen, York University: tholen@mathstat.yorku.ca Myles Tierney, Rutgers University: tierney@math.rutgers.edu Robert F. C. Walters, University of Insubria: robert.walters@uninsubria.it R. J. Wood, Dalhousie University: rjwood@mathstat.dal.ca