INSTITUT FÜR INFORMATIK UND PRAKTISCHE MATHEMATIK

Functional and Declarative Programming in Education (FDPE 2002)

M. Hanus, S. Krishnamurthi, S. Thompson (Eds.)

Bericht Nr. 0210 September 2002

CHRISTIAN-ALBRECHTS-UNIVERSITÄT KIEL

Institut für Informatik und Praktische Mathematik der Christian-Albrechts-Universität zu Kiel Olshausenstr. 40 D – 24098 Kiel

Functional and Declarative Programming in Education (FDPE 2002)

M. Hanus, S. Krishnamurthi, S. Thompson (Eds.)

Bericht Nr. 0210 September 2002

e-mail: mh@informatik.uni-kiel.de

Preface

This report contains the proceedings of the International Workshop on Functional and Declarative Programming in Education (FDPE 2002), held in Pittsburgh (USA) on October 7, 2002 as part of PLI 2002 (Principles, Logics, and Implementations of high-level programming languages).

Functional and declarative programming plays an increasingly important role in computing education at all levels. This workshop aimed at bringing together educators and others who are interested in exchanging ideas on how to use a functional or declarative programming style in the classroom. Previous workshops have been held in Paris (1999) and Southampton (1997). The technical program of the workshop included standard presentations as well as short talks or “tricks of the trade” presentations focusing on small but neat ideas.

The organizers reviewed all papers submitted in response to a call for papers. Following the review process and a lively email discussion, the organizers selected the papers contained in these proceedings for presentation at the workshop.

The organizers would like to thank the organization team of PLI 2002 for hosting the workshop and Klaus Höppner for his help in the preparation of the proceedings.

Michael Hanus (University of Kiel, Germany) Shriram Krishnamurthi (Brown University, USA) Simon Thompson (University of Kent, UK)

(FDPE 2002 Organizing Committee)

Table of Contents

The Risks and Benefits of Teaching Purely Functional Programming in First Year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Manuel M. T. Chakravarty and Gabriele Keller

An Embedded Language Approach to Teaching Hardware Compilation . . . . . . 9 Koen Claessen and Gordon J. Pace

The Structure and Interpretation of the Computer Science Curriculum . . . . . 21 Matthias Felleisen, Robert Findler, Matthew Flatt, and Shriram Krishnamurthi

Computer Aided Exercising in Prolog and SML . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 Dávid Hanák, Tamás Benkő, Péter Hanák, and Péter Szeredi

Functional and Declarative Languages for Learning Discrete Mathematics . . 45 Peter B. Henderson

Functional Low-level Interpreters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 Jerzy Karczmarczuk

Haskell in Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 Christoph Lüth

A Language for Mathematical Visualization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 John Peterson

Using Music to Teach Computation and Mathematics in Secondary Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .89 John Peterson and Paul Hudak

The Leipzig autotool System for Grading Student Homework . . . . . . . . . . . . . . 97 Mirko Rahn and Johannes Waldmann

The Role of Discrete Mathematics and Programming Education . . . . . . . . . . 105 Sylvia da Rosa

Teaching Programming with the Kernel Approach . . . . . . . . . . . . . . . . . . . . . . . . 115 Peter Van Roy and Seif Haridi

Deconstructing Factorial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 Fritz Ruehr

HaLeX: A Haskell Library to Model, Manipulate and Animate Regular Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .133 João Saraiva

Teaching Discrete Structures with SML . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 Christelle Scharff and Andrew Wildenberg

Functional Programming Patterns and Their Role in Instruction . . . . . . . . . . 151 Eugene Wallingford