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This special issue contains papers that address theoretical and practical aspects of unifi-
cation. It has been organized after the 34th International Workshop on Unification (UNIF
2020), which was an affiliated event at a colocated meeting of the International Conference
on Formal Structures for Computation and Deduction (FSCD) and the International Joint
Conference on Automatic Reasoning (IJCAR) in Paris, France. Due to the global pandemic,
the workshop was held online.

Unification is concerned with the problem of making two terms equal, finding solu-
tions for equations, or making formulas equivalent. It is a fundamental process used in a
number of fields of computer science, including automated reasoning, term rewriting, logic
programming, natural language processing, program analysis, types, etc. Traditionally, the
scope of the UNIF workshops has covered the topic of unification in a broad sense, encom-
passing also research in constraint solving, admissibility of inference rules, and applications
such as, e.g., type checking, query answering, or cryptographic protocol analysis. The objec-
tive of the workshop is to bring together theoreticians and practitioners to promote new
techniques and results, and to facilitate feedback on the implementation and application of
such techniques and results in practice. This special issue was organized in the same spirit,
welcoming submissions from all areas related to unification. It was not restricted only to
those papers presented at UNIF 2020: the call was open. We received 12 submissions that
underwent rigorous reviewing according to the standards of this journal. The results are the
four excellent papers presented in this issue.

In the article Functions-as-constructors higher-order unification: extended pattern unifi-
cation, Tomer Libal and Dale Miller propose an extension of the well-known unification of
higher-order patterns (originally introduced by the second author). In this extension, the pat-
tern restriction is relaxed: the arguments to a higher-order free variable can be constructed
from bound variables using term constructors, where no argument is a subterm of any other
argument. (In contrast, the pattern restriction requires those arguments to be just distinct
bound variables.) The authors prove that unification for such terms is decidable, unitary,
and can be performed on untyped term structures.
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Philippe Balbiani, Çiǧdem Gencer, Maryam Rostamigiv, and Tinko Tinchev address the
problem of unification type in logic in the article About the unification type of K + ��⊥.
The unification problem in a propositional logic, formulated for a formula ϕ, is to determine
the existence of a substitution that maps propositional variables to formulas and, applied to
ϕ, makes it valid. The authors show that in modal logic K+��⊥, unification problems are
either finitary or unitary, and list some related open questions.

The article Order-sorted equational generalization algorithm revisited by Marı́a
Alpuente, Santiago Escobar, José Meseguer, and Julia Sapiña considers anti-unification: a
dual problem to unification. The anti-unification problem for the given two terms is to com-
pute a (least general) term, whose substitution instances are the given terms. The authors
build on their previous work about anti-unification modulo any combinations of order-sorted
associative, commutative, and unit element theories. They introduce a syntactic restriction
on the signature, called U-tolerance, which ensures completeness of linear and non-linear
order-sorted equational generalizations in the mentioned theories. This restriction fixes the
completeness problem in their previous algorithm.

Finally, in the article The undecidability of proof search when equality is a logical con-
nective, Dale Miller and Alexandre Viel present a proof-theoretic approach to adding term
equality to first-order logic. They introduce equality as a logical connective for which
a sequent proof system has both left and right introduction rules. The considered logic
involves only first-order quantification and conjunction besides the equality. Formulas in
such a logic are quite a weak extension to classical first-order unification but the authors
show that, nevertheless, the problem of proving those kinds of formulas is undecidable.

We thank the authors for their contributions and the referees for their careful and
thorough work. We are grateful to Martin Golumbic, Editor-in-Chief of the Annals of Math-
ematics and Artificial Intelligence, for all his support and help throughout the editorial
process.
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