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This paper relates the computational complexity of first-order and higher-order com-
putational models. On one hand, orthogonal constructor term rewriting systems are
considered with their näıve cost model, i.e. each rule application has unitary cost. On
the other hand, the weak lambda-calculus (no reduction is allowed under the scope of a
lambda-abstraction) is considered with its näıve cost model, i.e. each beta-reduction step
has unitary cost. The lambda-calculus is studied in both call-by-value and call-by-name
parameter passing fashion.

It is well known that each orthogonal constructor term rewriting system can be
simulated by lambda-terms and beta-reduction, while the converse simulation is a bit
more complex. The main result is that the above cost models are linearly related.
Therefore the two models are both reasonable in a complexity perspective, since the
lambda-calculus cost-model is polynomially related to the actual cost of reducing a
lambda-term on a Turing machine. Luca Paolini
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