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Proving Termination of Simply Typed
Term Rewriting Systems Automatically

TAKAHITO AOTOt and TOSHIYUKI YAMADATt

Simply typed term rewriting proposed by Yamada (RTA’01, 2001) is a framework of term
rewriting allowing higher-order functions. In contrast to the usual higher-order term rewriting
frameworks, simply typed term rewriting dispenses with bound variables. In this paper, we
present a method to prove termination of simply typed term rewriting systems. We first give
a transformation on term rewriting systems and show that termination of simply typed term
rewriting systems is induced from that of the first-order term rewriting systems obtained by
this transformation. We next introduce a labelling technique which facilitates termination
proof of the first-order term rewriting systems obtained by our transformation. Contrary
to the semantic method proposed by Yamada (RTA’01, 2001), our technique is based on a
syntactic approach; and thus one can easily automate termination proof of simply typed term

rewriting systems.
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Q1 (Qo01p(rec, Fl x), Qun(s,y)) —  Qon(F, Qin(s, y), Qip(Q201p(rec, F, z),y))

fact —  @gpip(rec, *,@Qy,(s,0))

03 O 250 Lab(9(R))
Fig.3 Lab(©(R)) in Example 25.

@op(max, 0, y) -y
@2 (Max, x, 0) —
@zp (max, Q14 (s, x), Q14 (s,y)) —  Q@qn(s, Qap(max, z,y))
@op(min, 0,y) — 0
@op (min, z,0) — 0
Q@op (min, Qqn(s, z), Qia(s, y)) —  Qqu(s, Qop(min, z,y))
Qo220 (ins, [], 4, F, G) = Q@an(:,y,(])
@oo220p(ins, Qan (1, x,28),y, F,G) —  Qan(:,Qap(F, x,y), Qooz20p(ins, xs, Qop (G, x, y), F, G))
@oo220p (ins, @gn(. ,x8),y, F,G)  —  Qan(:,Qop(F,x,y), Qoo2z0p (ins, zs, Qan (G, z,y), F, G))
@oo220p(ins, Qon (:,x,28),y, F;G) —  Qaun(:, Qo (F, z,y), Qoo220p(ins, zs, Qop (G, x, y), F, G))
@oo220p(ins, @gn(. ,x8),y, F,G)  —  Qan(:, Qo (F,x,y), Qoo2z0p (ins, xs, Qan (G, z,y), F, G))
Q@o220p (sort, [], F, G) — ]
@oz20p (sort, Qan( :, z,zs), F, G) —  @go220p (ins, Qo220p (sort, zs, F, G), z, F, Q)
@1, (ascendingSort, ) —  Q@qa20p(sort, zs, min, max)
@1, (descendingSort, zs) —  Q@qa20p(sort, zs, max, min)

04 O 260 Lab(O(R))
Fig.4 Lab(©(R)) in Example 26.
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