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cursion or recursion on notation. A second is concerned with ordinary loop
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as it height, and Kleene noted that, in contrast with the well known “col-
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lapsing phenomenon” for hierarchies of recursive functions, the resulting
hierarchy expands right the way through wCK: i.e. for each recursive ordi-
nal « there is a total recursive functional which can not be defined by any
program of height less than «. In this paper we examine some of the ways in
which the ordinal height of a program encodes its complexity. By a careful
assignment of (proof theoretic) ordinal bounds to derivations in Kleene's
equation calculus, the standard “fast”, “medium”, and “slow” growing hi-
erarchies emerge as canonical complexity measures allowing different forms
of recursion to be classified and compared. Known relationships between
these hierarchies then yield measures of “transformational complexity” (e.g.
recursive to tail recursive) in terms of their corresponding ordinal trade-offs.
The underlying theme is that of Cut Elimination, but in an equational set-

ting.
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