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The visiting researcher Claus-Peter
Wirth has been a member of the Association
for Automated Reasoning since 1994 and has
worked in automated and human-oriented
inductive theorem proving since 1990. He holds
a Dr. rer. nat. from the University of Kaisers-
lautern in informatics, and was a member of
the Collaborative Research Center SFB378
“Resource-Adaptive Cognitive Processes” at
the Saarland University for many years. After
working at the Max Planck Institute for In-
formatics his current affiliation is the German
Research Center for Artificial Intelligence.

His research work centres around the tactic-
based human-oriented inductive theorem prov-
ing system QuodLibet [Avenhaus &al.,
2003], which realizes Fermat’s descente infinie
instead of the more restrictive explicit induction.
For convenient recursive specification of par-
tial functions, he developed a novel framework
of positive/negative-conditional term rewriting
[Wirth & Gramlich, 1994].

Amongst other confluence criteria [Gram-
lich & Wirth, 1996], [Dershowitz &al.,
2009], he has developed the only criteria
sufficient for (shallow) confluence of non-
terminating, non-orthogonal conditional rewrite
systems [Wirth, 2009]. His major contribution
is a method to combine state-of-the-art free-
variable deduction in any two-valued logic with
Fermat’s descente infinie [Wirth, 2004]. The
main tool in this method of combination is a
new form of Hilbert’s ε, providing an opera-
tor of indefinite, but possibly committed choice
[Wirth, 2002; 2006; 2008].

Project The visiting researcher will visit
Edinburgh for six weeks in November-December
2009 or as soon as possible thereafter. He
will work with Murdoch J. Gabbay (Heriot
Watt University), with Alan Bundy and Alan
Smaill (University of Edinburgh), and he
will give talks on his research; if possible at

SPLS and STP, and at departmental seminars
throughout Scotland with interests in formal
methods (including Heriot-Watt, Edinburgh, St
Andrews, and Glasgow).

This project is relevant to the Complex
Systems and the Modelling and Abstraction
themes, and the leaders of the themes have given
their support to this proposal.

Work at Heriot Watt University Both
Gabbay and Wirth research the nature of
variables. Gabbay’s research is motivated by
the nominal techniques. These are a first-
order abstract theory of name-binding [Gabbay
& Pitts, 2002] which include, amongst other
things, in-built notions of dependence and in-
dependence between variables, with a rigorous
semantics in nominal sets.

Wirth’s research is motivated by proof-
search, which must account for different kinds
of variables (‘universal’ and ‘existential’ vari-
ables, and ‘committed choice’ variables related
to Hilbert’s ε). Complex patterns of dependency
between these different kinds of variable render
this non-trivial. Wirth’s research attempts to
manage this complexity and turn it to algorith-
mic advantage in a rigorous but simple system,
but furthermore, he has a consistent interest in
semantics for the constructs which then arise.

Gabbay and Wirth have been in commu-
nication since 2003, discussing frameworks for
the semantics of variables by Gabbay [2009],
[Gabbay & Mathijssen, 2007; 2008], [Gab-
bay & Pitts, 2002], [Gabbay & Cheney,
2004], and their connection with the framework
for the semantics of free variables by Wirth
[2004; 2008], and on their respective calculi.

One third of the stay will be devoted to mak-
ing common cause in researching these issues,
and specifically laying out a grant proposal for
joint research.

Work at University of Edinburgh Alan
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Bundy, Alan Smaill, and Wirth had sub-
mitted a proposal of a one-year project to EP-
SRC on Fermat’s descente infinie (the stan-
dard mathematical form of induction) in pro-
gram synthesis with excellent evaluation that
was only third to the set of accepted propos-
als in January 2008. Due to Bundy, Edinburgh
has become the Mecca for explicit induction and
its avantgarde features in automated induction
(such as rippling, higher-order logic, program
synthesis) for decades now.

We cannot list the hundreds of relevant pub-
lications; a good survey is Bundy [1999].

Wirth developed the major competing para-
digm to explicit induction and the chief de-
signer of the descente infinie automated human-
oriented inductive theorem prover QuodLibet
[Avenhaus &al., 2003], [Kühler, 2000],
[Schmidt-Samoa, 2006a; 2006b; 2006c].

One third of the stay will be devoted to re-
submitting this proposal in revised form.

Talks The visiting researcher will give several
research seminars. In particular, he will speak
on the combination of analytical and synthet-
ical reasoning with proof forests and on free-
variable frameworks [Wirth, 2004], on Hil-
bert’s ε as a operator of indefinite choice
[Wirth, 2008], on partial and non-terminating
recursive specifications in induction and co-
induction [Wirth, 2009], and perhaps too on his
work on the Hilbert–Bernays Project [Gab-
bay &al., 2010ff.] (to publish a commented
bilingual edition of the Hilbert Bernays Grund-
lagen der Mathematik).

Costs We estimate 300GBP for a return trip
from Saarbrücken to Edinburgh and subsistence
costs of 3400GBP for six weeks (700GBP for two
weeks plus 500GBP for four weeks). Costs for
travel within Scotland to give talks will be cov-
ered by subsistence, or by the host institution
from their ‘visiting speaker’ budget. Heriot-
Watt has agreed to waive bench fees, with a
value of 500GBP. Edinburgh University has also
kindly contributed 500GBP. We therefore re-
quest 3200GBP in total.

This project is excellent value for money and
a good opportunity to lead to research collab-
orations and project proposals which will be of
long-term benefit to Scottish research. Wirth’s
talks will also be of general interest to postdoc-
toral and doctoral researchers.
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