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Abstract Higman’s lemma is an important result in infinitary combinatorics, which
has been formalized in several theorem provers. In this paper we present a formaliza-
tion and proof of Higman’s Lemma in the ACL2 theorem prover. Our formalization
is based on a proof by Murthy and Russell, where the key termination argument
is justified by the multiset relation induced by a well-founded relation. To our
knowledge, this is the first mechanization of this proof.
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1 Introduction

Higman’s lemma [7] is a result in the field of combinatorics, stating well-quasi-
orderness of a certain embedding relation on finite strings over a well-quasi-ordered
alphabet. It provides a criterion for proving termination of string rewrite systems
and it is a particular case of Kruskal’s tree theorem, which plays a fundamental role
in the proof of well-foundedness of certain orderings used to show termination of
term rewriting systems [1].
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