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ERRATUM TO
“EXACT SEQUENCES IN THE ENCHILADA CATEGORY”
M. ERYÜZLÜ, S. KALISZEWSKI, AND JOHN QUIGG
Abstract. In this note we correct two propositions from the paper “Exact sequences
in the enchilada category”. Moreover, we present our further investigation on monomorphisms and epimorphisms in the enchilada category.

1. Introduction
[1] concerns the enchilada category of C ∗ -algebras, in which morphisms are isomorphism
classes of (nondegenerate) C ∗ -correspondences. Propositions 3.6 and 4.6 in that paper
state characterizations of split monomorphisms and split epimorphisms as Hilbert bimodules that are full on the left or right, respectively. However, we subsequently realized
that there are split monomorphisms and split epimorphisms that do not have a bimodule
structure. In this erratum we present examples of such morphisms. There is no real harm
done, because the main results of [1] do not depend upon the incorrect characterizations
of split mono- or epimorphisms.

2. Split Monomorphisms and Split Epimorphisms
[1, Proposition 3.6] states that a morphism [A XB ] is a split monomorphism in the enchilada
category if and only if it is a left full Hilbert bimodule. However, here we show that there
exists a split monomorphism [A XB ] in the enchilada category such that A XB does not
have a Hilbert bimodule structure.
2.1. Proposition. The Enchilada category has a split monomorphism that is not the
isomorphism class of a Hilbert bimodule. However, if the isomorphism class of a Hilbert
bimodule A XB is a split monomorphism, then A XB has to be left full.
Proof. Let X be the injective C − C2 correspondence associated to the homomorphism
a 7→ (a, a), and let Y be the C2 −C correspondence associated the homomorphism (a, b) 7→
a. Then, we have
∼
C (X⊗C2 Y )C = C CC .
However, the correspondence C (X)C2 is not a Hilbert bimodule.
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To prove the second half of the proposition, let A XB be a Hilbert bimodule such
that [A XB ] is a split monomorphism in the enchilada category. Then, there exists a
correspondence B YA such that
A XB

⊗B B YA ∼
= A AA .

Then the C ∗ -correspondence A (X ⊗B Y )A must be right full, i.e,
⟨Y, ⟨X, X⟩B · Y ⟩A = A.
Let Z = BX Y . Note that
X ⊗B Y = X ⊗BX Y = X ⊗BX Z
as A − A correspondences. Thus
e ⊗A X ⊗B Y = X
e ⊗A X ⊗B Y
X
X
∼
= BX ⊗BX Y
∼
= BX Y
=Z
as B − A correspondences.
Thus
AX ∼
= A X ⊗A A
∼
e ⊗A X ⊗B Y
= X ⊗B X
∼
= X ⊗B Z
= X ⊗B Y
∼
=A
as A − A correspondences. Therefore the ideal AX must be all of A.
Proposition 2.1 has a dual counterpart:
2.2. Proposition. The Enchilada category has a split epimorphism that is not the isomorphism class of a Hilbert bimodule.
e be the
Proof. Let K = K(H) for an infinite-dimensional Hilbert space H, and let K
(minimal) unitization, so in this case K + C1H . Then we have a short exact sequence of
C ∗ -algebras:
q
e
0
K
K
C
0.
e − C correspondence given by the quotient map q in the usual way. We
Let X be the K
e correspondence given by
first show that X is a split epimorphism. Let Y be the C − K
∗
e
the inclusion map of the nondegenerate C -subalgebra C of K. Let
Φ:Y ⊙X →C
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be the unique linear map associated with the bilinear map
(y, λ) 7→ q(y)λ.
If we can verify that Φ preserves inner products and left C-module actions, then we will
be able to conclude that it canonically determines an isomorphism Y ⊗Ke X ≃ C of C − C
correspondences:
⟨Φ(y ⊗ λ), Φ(z ⊗ µ)⟩C = ⟨q(y)λ, q(z)µ⟩C
= λ̄ q(y)q(z)µ
= λ̄q(y ∗ z)µ
= ⟨λ, ⟨y, z⟩Ke · µ⟩C
= ⟨y ⊗ λ, z ⊗ µ⟩C ,
and of course Φ preserves left C-module actions because q is linear.
e does not
On the other hand, to see that X is not a Hilbert bimodule notice that K
have an ideal isomorphic to C, because the only nontrivial proper ideal is K. (Note that
as a Hilbert module, X is just the standard one determined by the C ∗ -algebra C, and so
K(X) = C.)
[1, Proposition 3.6] states that in the enchilada category every monomorphism is
injective. We now show that the converse is not true in general:
2.3. Proposition. There exists an injective C ∗ -correspondence that is not a monomorphism in the enchilada category.
Proof. Let H be an infinite dimensional Hilbert space. Then we may view H as an
injective C ∗ -correspondence over C. Consider the usual Hilbert spaces C and C2 . We
have the isomorphism
C ⊗C H ∼
= C2 ⊗C H,
but C and C2 are not isomorphic as C − C correspondences.
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[1] M. Eryüzlü, S. Kaliszewski, and J. Quigg. Exact sequences in the enchilada category,
35 (2020), no. 12, 350–370.
Department of Mathematics, University Colorado Boulder, Boulder, CO 80309
School of Mathematical and Statistical Sciences, Arizona State University, Tempe, AZ
85287
School of Mathematical and Statistical Sciences, Arizona State University, Tempe, AZ
85287

ERRATUM TO “EXACT SEQUENCES IN THE ENCHILADA CATEGORY”

Email: Menevse.Eryuzlu@colorado.edu
kaliszewski@asu.edu
quigg@asu.edu
This article may be accessed at http://www.tac.mta.ca/tac/

435

THEORY AND APPLICATIONS OF CATEGORIES 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.

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. Full
text of the journal is freely available at http://www.tac.mta.ca/tac/.

Information for authors LATEX2e is required. Articles may be submitted in PDF by email
directly to a Transmitting Editor following the author instructions at
http://www.tac.mta.ca/tac/authinfo.html.
Managing editor. Geoff Cruttwell, Mount Allison University: gcruttwell@mta.ca
TEXnical editor. Michael Barr, McGill University: michael.barr@mcgill.ca
Assistant TEX editor. Gavin Seal, Ecole Polytechnique Fédérale de Lausanne:
gavin seal@fastmail.fm

Transmitting editors.
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