
Thinking Machines
and the Philosophy of
Computer Science:
Concepts and Principles

Jordi Vallverdu
Universitat Autdnoma de Barcelona, Spain

InformolionScience I INFORMATION SCIENCE REFERENCE

REFERENCE Hershey • New York



Table of Contents

Foreword xviii

Preface xx

Acknowledgment xxv

Section 1
Philosophy of Information

Chapter 1
How to Account for Information 1

Luciano Floridi, University of Hertfordshire, UK & University of Oxford, UK

Chapter 2
The Fundamental Properties of Information-Carrying Relations 16

Hilmi Demir, Bilkent University, Turkey

Chapter 3
Biological Information and Natural Computation 36

Gordana Dodig Crnkovic, Malardalen University, Sweden

Chapter 4
On Biological Computing, Information and Molecular Networks 53

Walter Riofrio, University Ricardo Palma, Lima-Peru & Complex Systems Institute (ISC-PIF),
Paris-France

i

,j Section 2
Philosophy of Computer Science

Chapter 5
Programming Languages as Mathematical Theories 66

Ray Turner, University of Essex, UK



Chapter 6
The Hypercomputational Case for Substance Dualism 83

Selmer Bringsjord, Rensselaer AI & Reasoning (RAIR) Lab & Rensselaer Polytechnic Institute
(RPI), USA

Chapter 7
Identity in the Real World 104

Matteo Casu, Universita degli Studi di Genova, Italy
Luca Albergante, Universita degli Studi di Milano, Italy

Chapter 8
Knowledge, Truth, and Values in Computer Science 119

Timothy Colburn, University of Minnesota, USA
GaryShute, University of Minnesota, USA

Chapter 9
Logic and Abstraction as Capabilities of the Mind: Reconceptualizations of Computational
Approaches to the Mind 132

David J. Saab, Penn State University, USA
Uwe V.Riss, SAPAG, CEC Karlsruhe, Germany

Chapter 10
Applying Lakatos-Style Reasoning to AI Domains 149

Alison Pease, University of Edinburgh, UK
Andrew Ireland, Heriot-Watt University, UK
Simon Colton, Imperial College London, UK
Ramin Ramezani, Imperial College London, UK
AlanSmaill, University of Edinburgh, UK
Maria Teresa Llano, Heriot-Watt University, UK
Gudmund Grov, University of Edinburgh, UK
Markus Guhe, University of Edinburgh, UK

Section 3
Computer and Information Ethics

Chapter 11 J
Hi

Deconstructive Design as an Approach for Opening Trading Zones 175
Doris Allhutter, Austrian Academy of Sciences, Austria
Roswitha Hofmann, CWU Vienna, Austria



Chapter 12
Scientific Authorship and E-Commons 193

Luc Schneider, Institut Jean Nicod (CNRS, EHESS, ENS), Paris, France & Institute for Formal
Ontology and Medical Information Science, Saarbriicken, Germany

Chapter 13
Armchair Warfare 'on Terrorism': On Robots, Targeted Assassinations and Strategic
Violations of International Law 206

Jutta Weber, University of Uppsala, Sweden

Chapter 14
Information Technology: The Good and Modernity 223

Pak-Hang Wong, University ofTwente, The Netherlands

Section 4
Simulating Reality?

Chapter 15
Computing, Philosophy and Reality: A Novel Logical Approach 238

Joseph Brenner, CIRET, France

Chapter 16
Computational Space, Time and Quantum Mechanics 253

Michael Nicolaidis. TIMA Laboratory (CNRS, Grenoble INP, UJF), France

Chapter 17
Seeing for Knowing: The Thomas Effect and Computational Science 280
Jordi Vallverdu, Universitat Autonoma de Barcelona, Spain

Chapter 18
Computer Simulations and Traditional Experimentation: From a Material Point of View 294

Juan M. Durdn, SimTech - Universitat Stuttgart, Germany

J Section 5
Intersections

Chapter 19 e-
What is it Like to be a Robot? 312

Kevin Warwick, University of Reading, UK



Chapter 20
Why AI and Robotics are Going Nowhere Fast 328

Antoni Diller, University of Birmingham, UK

Chapter 21
Embodying Cognition: A Morphological Perspective 344

David Casacuberta, Universitat Autonoma de Barcelona, Spain
Saray Ayala, Universitat Autonoma de Barcelona, Spain
Jordi Vallverdu, Universitat Autonoma de Barcelona, Spain

Chapter 22
Challenges of Complex Systems in Cognitive and Complex Systems 367

Klaus Mainzer, Technical University Munich, Germany

Compilation of References 385

About the Contributors 417

Index 426


