
20 July 2007 1

Herbrand Award

CADE 2007

Alan Bundy

University of Edinburgh



20 July 2007 2

The The DReaMersDReaMers (Discovery and (Discovery and 
Reasoning in Mathematics)Reasoning in Mathematics)

Characterised by combination of AI and 
theoretical computer science.
Formed in mid 70s.
Current ‘Platform Grant’
– Spread over 4 Universities: 

• Edinburgh, Heriot Watt, Imperial, Liverpool.

Long standing collaborations with: 
– Saarbrücken, Genoa, Trento, Darmstadt, 

Birmingham, Cambridge, Austin, etc.
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What We What We DReaMDReaM AboutAbout

Computational analysis, development, 
interaction and application of 
mathematical reasoning processes.
Processes include: meta-level reasoning, 
proof planning, proof patching, analogy, 
symmetry, abstraction, reflection, 
diagrams, learning, formalisation, 
interfaces, concept/conjecture formation.
Applications to formal methods, 
mathematical aids, semantic web, etc.
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Example 1: Proof Planning & Example 1: Proof Planning & HiproofsHiproofs
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Example 2: Planning and DiagnosisExample 2: Planning and Diagnosis

Proof plan failure can be exploited 
productively
– Analyse the form of failure.
– Suggest patch to proof plan. 

For instance, Rippling critics suggest:
– Change of induction rule;
– Intermediate lemma;
– Generalisation of theorem;
– Case split. 
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Example 3: Repairing Example 3: Repairing OntologiesOntologies

Failure may be in signature rather than 
theory,
– i.e requiring change of functions, arities, types, 

etc,
– e.g. heat a energy + temperature.

ORS repairs signatures to react to 
planning failures. 
– Multi-agent world
– Plan actions executed by cooperating agents.
– Failure due to agents’ mismatching ontologies.
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Some Continuing & Future Some Continuing & Future DReaMsDReaMs

Theory planning: proof planning applied at 
theory level. 
Proof engineering: managing large proof 
construction, maintenance and exploration.
Hiproofs: tool for top-down development of 
proofs. 
Applications to APIs/protocols, exception 
freedom and pointer programs.
Reasoning about representational change.
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My Thanks To My Thanks To DReaMersDReaMers ……
Marianthi Alexoudi, Alessandro Armando, David Aspinall, Serge Autexier, Siani Baker, Dave Barker-
Plummer, David Basin, Christoph Benzmüller, Alex Blewitt, Alan Borning, Robin Boswell, Richard 
Boulton, James Brotherston, Paul Brna, Renato Busatto, Lawrence Byrd, Francisco Cantu, Claudio 
Castellini, Simon Colton, Luca Compagna, Adrian Cracin, Steven Cresswell, Ewen Denney, Louise 
Dennis, Roberto Desimone, Lucas Dixon, Hazel Duncan, Desmond Fearnley-Sanders, Armin Fiedler, 
Jacques Fleuriot, Ian Frank, Jason Gallagher, Ian Gent, Lilia Georgieva, Jeremy Gow, Ian Green, 
Corrado Giromini, Fausto Giunchiglia, Priya Gopalan, Mandy Haggith, Geoff Hamilton, Nigel Harding, 
Mitch Harris, Alex Heneveld, Jane Hesketh, Ferdinand Hőrmann, Christian Horn, Sophie Huczynska, 
Dieter Hutter, Andrew Ireland, Paul Jackson, Mateja Jamnik, Predrag Janičić, Luis Jenkins, Moa 
Johansson, Michael Kohlhase, Ina Kraan, Michael Liardet, Weiru Liu, Helen Lowe, George Luger, Liam 
Lynch, Roy McCasland, Ewen Maclean, Fiona McNeill, Pete Madden, Seán Matthews, Laura Meikle, 
Chris Mellish, Chris Miller, Rob Milne, Erica Melis, Jim Molony, Raúl Monroy, Robert Muetzelfeldt, 
Santiago Negrete, Richard O'Keefe, Steve Owen, Helen Pain, Martha Palmer (née Stone), Mary Angela 
Papalaskari, Alison Pease, Colin Philips, Brigitte Pientka, Martin Pollet, Andrew Priddle-Higson, 
Gordon Reid, Julian Richardson, Tom Ridge, Dave Robertson, Axel Schairer, Stephan Schultz, Carsten
Schumann, Claus Sengler, Bernard Silver, Alan Smaill, Graham Steel, Leon Sterling, Andrew Stevens, 
Paolo Traverso, Mike Uschold, Frank van Harmelen, Martin van Someren, Geoff Sutcliffe, Lincoln 
Wallen, Toby Walsh, Bob Welham, Jon Whittle, J Wielemaker, Geraint Wiggins, Sean Wilson, Dan 
Winterstein, Bin Yang, Lin Yang, Jürgen Zimmer, Claus Zinn.

And my wife Josie
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What were they laughing at?What were they laughing at?
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