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Abstract. This work presents a formalization of the proof of the undecidability of the
halting problem for a functional programming language. The computational model con-
sists of a simple first-order functional language called PVS0 whose operational semantics
is specified in the Prototype Verification System (PVS). The formalization is part of a
termination analysis library in PVS that includes the specification and equivalence proofs
of several notions of termination. The proof of the undecidability of the halting problem
required classical constructions such as mappings between naturals and PVS0 programs
and inputs. These constructs are used to disprove the existence of a PVS0 program that
decides termination of other programs, which gives rise to a contradiction.
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