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The derivation and proof of computer programs requires the mastering of a great body
of relevant details. These details arise in large part from the essential formality of the
enterprise: the specification of the problem, the proof of correctness of the algorithm
which solves this problem, and the implementation of the algorithm in the form of a
program, all of these demand a high degree of formality. Moreover, the requirement
that the algorithm provides an efficient solution means that the programmer must be
aware of the details of how the target machine stores and manipulates data. The
fact that all of these aspects — specification, proof, implementation, and the inner
workings of the target machine — interact w i t h each other seems only t o increase the
possibility of making oversights.
Methodologies for program derivation typically attempt t o simplify the process by
decomposing the task in such a way that a smaller body of details becomes relevant t o
each subtask: for example, transformational techniques, by which a correct algorithm
is transformed into an equivalent but more efficient algorithm, separate the issues
of correctness and efficiency. Yet w i t h i n each subtask, the programmer glosses over
any details at his own peril. This problem is especially acute in the construction of
formal proofs, where the transition f r o m what we might call a " s e m i - f o r m a l " proof t o
a formal proof involves a ten-fold or greater increase in size (this statistic is taken f r o m
Backhouse's discussion of the problem in [5]). Since the reliability of the programs
we produce is proportional t o the rigour w i t h which they are proven, the feasibility of
constructing formal proofs is of considerable importance.
This thesis is concerned w i t h the role that type structure plays in the process of
deriving, proving, and transforming programs. Any theory of data types in c o m p u t i n g
science should satisfy certain basic requirements:

that it provide a clear notation

for defining type structures; that it provide mechanisms for deriving programs which

