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Please note that this report has been included as appendix D in my Ph.D. Thesis “Inductive Types in

Constructive Languages”, Groningen 1995, with a slight change of notation, two proofs greatly simplified by

means of addition applications of naturality, and one additional theorem.

The correspondence between this report and appendix D of the thesis is as follows.

CS 8016

“Naturalness of Polymorphism”

Inductive Types in Constructive Language,

appendix D “Naturality of Polymorphism”

1 Introduction D.1 Introduction

2 Our language D.2 Polymorphic typed lambda calculus

3 Naturalness on binary relations D.3 Turning type constructors into relation

constructors

– (no heading) D.4 Naturality of expressions

Naturalness theorem Theorem D.1 (Naturality)

Theorem (on page 6) – proven by initiality of the type

constructor

Replaced by the more general Theorem D.2 – proven

by two applications of naturality

(not present) Theorem D.3 (Any type expression that preserves

arrows and identity,  preserves composition as well)

4 Applications D.5 Applications

5 Dinaturalness D.6 Dinatural transformations

Theorem (page 8) – to be proven by induction on the

type expression, and initiality of the inductive type

constructor

Reformulated as Theorem D.4 (dinaturality) – proven

by two simple applications of naturality

Corollary (page 9) Corollary D.5

6 Second-order languages D.7 Second-order languages

Peano's induction axiom Theorem D.6

7 Overloaded operators D.8 Overloaded operators

8 Application to inductive definitions Moved to section 6.3 of the thesis; the equivalence

result is reformulated as theorem 6.4

An early version of the new theorems D.2 and D.3 is included at the end of the current electronic

distribution., page 14A.

Dr. Peter J. de Bruin, May 2009
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