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ISBN4-7649-0181-1 (R. Bird and P. Wadler, Introduction to Functional

Programming, Prentice Hall, 1988)

e Richard Bird, Lecture Notes on Constructive Functional Programming,
Technical monograph 69; PRG, Oxford University, September 1988.
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A calculus of functions for deriving programs from their specifications:

e A range of concepts and notations for defining functions over various data
types (including lists, trees, and arrays);

e A set of algebraic laws (rules, lemmas, theorems) for manipulating
functions;

e A framework for constructing new calculation rules to capture principles
of programming.
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Part |: Basic Concepts

e Notations on Functions
e Algebraic View of Lists
e List functions as Compositions of Homomorphisms

e Basic Calculation Rules for Derivation of Homomorphisms: Promotion
Rules

e Horner’s Rule

e Maximum Segment Sum Problem
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Part |l: Homomorphisms

o

e Formalization of Homomorphism: Reduce after Map
e Program specification with Homomorphisms
e Point-free calculation rules for manipulating homomorphisms

e Longest All-P Segment Problem
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Part Ill: Left Reductions

e General homomorphic equations and well-defined functions
e Left reduction: a sequential computation pattern

e Loops: implementation of left reduction

e Left-zeros

e The Minimax problem
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Part |V: Extension to Arrays

e Formalization of arrays as a binoid

e Formalization of well-defined functions on arrays as homomorphisms
e General rules: promotion/fusiton

e Special rules: Horner’s rule

e Program derivation by calculation
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