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1 Mixed Feelings

Lenin wrotehis famousbook What is to be Done (surelythe inspirationfor our editor's
choice of a title) iNL902 becauséne felt that the socialistmovementhad stalledhalf-way.
And the restis history... Are things at a historical juncturein philosophy,with serious
problems that require drassolutions?Sometimes| do. In April of 2004,1 attendedhe
Spring Meeting of the AmericanPhilosophicalAssociationin Chicago,and having said
my own piece,| went to other talks on offer. One of the first wasin a logic session
concerned with, essentially, the counterfactual issue of Mriegiewould haveansweredf
somebodywould have askedhim if... Then it suddenlyhit me that, after decadesof
milking every sentencef Frege'sfor all its meaning(and often more thanthat), we were
now moving into a first counterfactual level of speculation — and | had an opprésgive
of centuriesof evermore nestingsaheadof us, aboutwhat Fregewould have said when
confrontedwith the n-th counterfactualandso on, until the endof time. Fortunately,the
ChicagoHotel waswell-providedwith anonymousexits. | escapednto a beautiful early
spring day, and walked along Lake Michigan with its wonderful shadeof light blue that
made me feel at peace and attuned to reality, #naerghl could not beginto describeto-
day just what hueit was that moved me so. Seeingthe Chicagoskyline, including that
counterfactual hotel, at a safe distance from the lake was des#fying.l had mademy
escape. But how many people do? Some pamsoolernphilosophythat| canseesuffer
from a 'locked-in syndrom' with increasingly abstruse and uninteresting issues.

But misery can be just local. Yet anotherstriking featureof modernphilosophy s its
fragmentation, and | could not even begin to claim | have a view of the whole: whidider

or good,or ugly. And anyway,l seemyself asa logician,andnot asa real philosopher.
Sincel took two degreespne in philosophyand one in mathematics| neverbelonged
entirely to either community — and | have learnt the modern logical point that these
adjectivesare non-monotonicYou are a ‘'mathematicianif you know only mathematics,
but you lose that epithet if you knawnore — and the same applies to being a 'philosopher.



2 Reset: Positive Experiences, but only with a Stance?

And yet, philosophers have written things, and keep writing things, that sudtemyour
familiar world in a differentlight. As a studentthis happenedo me through encounters
with textsthat were not evenon my official readinglist. Old friends include Ryle's The
Concept of Mind, asa liberatingexampleof analyticalthinking aboutoneselfand one's
cognitive activities, Prior's collectionsof studiesinto temporalreasoningsuch as Time,
Tense, and Modality, with their quiet but persuasiveblend of logic, philosophy, and
historical erudition, HabermaBheorie der Kommunikativen Kompetenz which combined
themes from continental and analytical traditions into a new viemhaf genuinedialogue
and debateare about,or the Rawls—Nozickbooks (A Theory of Justice, and Anarchy,
Sate, and Utopia) as a show-caseof high-quality debate about our society, whose
different stancedranscendhe usual political bickering. And such positive experiences
persist. Amidst all thossecondarypublicationsreverberatingvith eversmalleramplitude
in the systemfor decadesafter some initial ‘famous paper’,or mindless'paradox’or
‘puzzle’engineeringwithout a largervision, one seesthe occasionalflash of a truly new
idea about an old theme, or a new perspective on the existing order in science or society.

What all this adds up to, thougis,not an exclusivepreservefor philosophersThey may
have 'deagueof their own', but not necessarilya country.Indeed,| seephilosophyasa
modusoperandiwithout a specialtopic. Its territory is The World: a broad arenawhere
one meetsnot just philosophersbut also psychologistsJinguists, economistscomputer
scientists , and indeed people of sense from any walk of life. Admittedly, somenobsty
cleverphilosophicalcolleaguesry to staketerritorial claims, say, to the areaof ‘common
sense' or 'gootiehaviour— asa sort of PapalStateswherethe nobility of the mind also
hasworldly jurisdiction. But to me, philosophyis a spice: it enrichesthings that might
otherwise be bland — but it is usually a bad idea to eat your spices on their ownyoiNow
may say that this is a strang&ndfor a logician, who hastakena vow to study methods

go to my current views of logic in a moment. They are becoming more content-oriented.

But beforeswitchingto upbeatmode,let me alsoillustrate the humiliationsthreateninga
purist methodological stance. Recently, | participatea nationalradio broadcasbn new
developmentsn Academia,togetherwith a mathematicalphysicist and a historian of
medievalliterature. My two colleaguesspoke about abstrusethings like dimensionsin



string theory and interpretingmedievalmanuscriptswhile | talked aboutthe surprising,
and exciting subtletiesof ordinary languageand communicationAfter the interview, our
interviewer turned to me. "l did not want to embarngss while we were on air, but there
is somethingl cannotunderstandYou seemlike a cleverpersonto me. So, why do you
chooseto wasteyour life on superficialissueslike how peoplelike you and me talk or
think, while you could contribute to real issues like understanding the Universe, or Art?"

3 The Case of Logic: the Agenda To-day

So, let me now turn to modernlogic, my own field of endeavourHere, too, red-hot
printing mills arespewingout immenseamountsof papersmonographsand evenwhole
Handbooks — and by every measure of quantitative output, the field is doing firesiBut
generalphilosophy,muchis businessasusual,in mathematicalnd philosophical logic,
without abroadervision at stake.l havediscussedhe currentlogic—philosophyinterface
in van Benthem2005,trying to seesomegranderpatterns,involving a widening of the
agenda of logic. For, "What is to be done" amounts to re-thinking what Icdiout

What isthe paradigmatic logical activity? In arecenttalk abouttraditional Indian logic,
| heard about what were considered the three basic ways of getting inforrratioodern
post-somatiderms,supposeyou wantto know if beeris availableon the beautiful 1 TK
campus in Mumbai. You can either trydeduce this from the many leafletsandedout to
you upon arrival. But, you can also go out, watkundthe campusanduseyour powers
of observation to check forbeeroutlets.Finally, you cando neitherof the precedingbut
just communicate with an authority,askinga studentwhetherthereis beeraroundhere.
On a broad conceptionof logic, all three channelsof information would be topics for
theorizing, trying to fit them into one coherentpicture, moving beyond the excessive
attentionto deductivemathematicabroof. The latter is surely just one logical activity
amongstmany,and one which missesall more complex interactivefeaturesof language
flow and interaction between reasoning agents. | would say nowtddgssocial act like
askingsomeonea question,or giving an answer,is just as much a paradigmatidogical
activity as the individual act of drawing a conclusion from given premises.

Indeed,in the modernresearcHiterature,logic is aboutany processthat transformsand
transmits information: reasoning,computation, questioning, announcing, or learning.
Many of the resultingnew issues,| would also say, haveto do with openingwindows
from logic andphilosophytoward other disciplines,suchas computersciencejinguistics



— and these days also economics and cognitive sciéncielentally,this outward-looking
stanceis not opposedto traditional mathematicalor philosophicallogic. It may even
provide a more convincing raison d'etre for their achievementsbeyond the narrow
conception of logic as a science of formal systems whiictd Ibarrenand hardto defend
as a reason for funding a discipline. In that sense, that journalist did strike a chord...

Here are some general issues that illustrate this broader view, without exhausting it.

General insights beyond formal systems My first illustration doesnot evenextendthe
agendabut just stepsback a bit to look at what we alreadyhave.Logic in its formal
systemanodeleadsto 'systemsamprisonment(van Benthem1999), sinceits resultsare
always relative to elaborate formal languages and axiom systedieir scopemay end
just there. In fact, this whole-sale feature is ohéhe mostalienatingfeaturesof the field
to non-logicians. But can we cast logigadightsin a formalism-independerformat, just
as major laws of physics can be understoodwithout buying into elaborateformal
languages and axiom systems? For instance, much of logic isaalaiahce betweenthe
expressive power of formal languagesd the complexity of performingnaturaltasksfor
them, such amodelcheckingfor truth, consistencymaintenancepr valid inference.This
is the thrust of many meta-theorems, including Godel's and Tarski's celebratedbesult
the limitations of first-order logic. The 'Golden Rule' of logic st gainsin expressive
powerare lost in higher complexity. Are there deeperresultsin the backgroundhere,
explainingwhat featuresof a logical systemtrigger and determinethis behaviour?And
what further insights from logic could be casta cultural form with broaderimpact?We
seemto needa level of statingsignificant logical insights in betweendetailed system
mongering and empty generalitiedich is not availableright now. Instead well-meaning
contemporary logicians compile huge cataloguegsiiltson families of formal systems,
which often aggravate the problem, by removing any reasonable view of the whole.

Plurality and architecture My next themealso reflects current realities inside logic.

Plurality of logical systemshasbeena hallmarkof currentresearctor a long time now,

ever since Bolzano and Peirce,and on to the "alternativelogics' (an obsoletephrase),
proposedor very different styles of reasoningby Brouwer, McCarthy, or Girard. The
grandquestionsbehindthis would seemto be: what are the major varietiesof reasoning,
their criteria for validity, and their different formptopertiesn particular,therehasbeen
an explosionof work in 'non-monotonic’jlinear', 'para-consistent'abductive’,or ‘default’



reasoningand many other varietiesof inferencearising naturally for different reasoning
tasks. Could there be one over-arching thedrseasoningoehindall of this, with natural
parameters which determiménenwe use one moderatherthananother?Also, if we take
this plurality seriouslya further concernarises.Real-life logical tasksare structuredand

involve combinationsof different languagesjproof calculi, and semanticmodels. This

structuringcalls for combinationsof logics, just as significant physical systemsusually
bring togetherdifferent partsof physics.But despitesomepromisingincipient literature,
we still lack a general explanatatyeory of the architectureof combinedlogics, andtheir

propertiesas a function of the propertiesof the componentiogics plus the combination
mechanismThereis no significantlogical understandinget of 'emergentproperties’of

combinedarchitecturesOften, thereis evena paradox.Combining information sources
and processing mechanisms seems to dgosdin real performanceywhereast tendsto

lead to combinatorialexplosionin systemsbuilding. Are we still missing an essential
ingredient in understanding the situation?

Information carriers and channels Most of logic is about languageas a vehicle of

meaning and inferenc8ut over the pastdecadeptherinformation carriershavecometo

the fore, such as diagrams, pictures, or images. Likeinfsgmation neednot be readoff

from paper:it alsocomesfrom observingcards,or light signals,or indeed,any type of

eventwith someregularconnectionto othersituations.Whatis the relationshipbetween
linguistic, graphic,and yet other information in reasoning.and how are the two to be

integrated? Can standard logic, whose major paradigmsof expressivepower and

computation(like formal languagesand Turing machines)so far have beenlanguage-
oriented, adapt to such broader notions of information? In prineypdey physicalsystem
can carry information provided there is enough regularity iretivironment.The ‘channel
theory' of Barwise& Seligmanis an attempt,following Dretske'sclassicKnowiedge and

the Flow of Information to bring this into logic. But what is the underlying notion of

information,and what are the implicationsfor logic? The forthcomingHandbook of the

Philosophy of Information (P. Adriaans & J. van Benthem, eds., to appear) triaddoess
someof theseissues,but a unifying notion of information acrossqualitative logic and

quantitative information theory still seems hard to find.

Dynamics, many agents, and interaction Logic has been mainly concernedwith
propertiesof eternalobjectslike propositions,or inferential relationshipsbetweenthese.
But suchobjectsarethe resultsof activities,suchaslearning,updatingone’sinformation



state, revising a belief, asking a question, tesiinghallenginga given assertiongtc. This

dynamics has become an object of logical study in itdedfhksto the pioneeringwork of

Gardenfors, Kamp and the Dutch School in semantics (ciBeathem2003A, B). It can

often be studied profitably itandemwith techniqguedrom programanalysisin computer
science, due to pioneering authors like Pratt, Milner, or Abramsky. What woaldthble
paradigm for the logical dynamics of reasoning atigbr cognitive processes;omparable
in sweepand eleganceto first-order logic or modal logic? Now, one typical feature of

logical activities is that they usualigvolve morethanone agent.Major logical skills are

displayed insocial interaction betweendifferent agents Examplesare asking,answering,
telling, and upward from there: longer-term stratdmggbaviourin gamesof variouskinds:

argumentation, modéduilding, planning.More ambitiously,groupscanbe logical actors,
and this raisesfurther issuesof collective predicationand collective action. This social

aspect of logic has begrenetratingnto epistemiclogic and somepartsof computational
logic, especiallyin the guiseof games. Thereare many paradigmdor this, rangingfrom

Hintikka's game-theoreticatemanticdo gamesemanticdor linear logic, and eventually:
plain gametheory. The generallogic of interactionwill presumablymerge strandsfrom

concurrent computation to epistemic logic. But: what is it?

Time scales and probability A single inferencestep,or a question,is just one logical
action.Conversatioror gamestake longer stretchesof time, but they still seemto fit the
‘attention span’ of standardlogical theory. But what about the still longer term? In
assessingnformation, we considersome agentsmore 'reliable’ than others. But the
expectationsor numerical probabilities, which we attachto that reliability is really a
summaryof long pastexperienceover time. Likewise, we engagen long-termprocesses
that may not eventerminateat all, suchasthe GreatGame of ongoing conversationand
argumentatiorthat binds a whole society together. Theseinvolve expectationsaboutthe
future, andtheir revisionas new observationsare made.Partof this perspectivefits very
well with existing logical theory, especialgmporallogic of infinite streamsof eventsas
it hasevolvedat the interfaceof philosophy,computerscienceandlearningtheory. But
thereis more to the encounterthan mere juxtapositionwhen we bring in probabilities.
Bolzano alreadylisted statisticalinferenceas a key logical concern,and so did Pierce.
Carnaptried to unify statisticaland logical perspectiveson information in the 1950s.
Throughthe 1990s,this encountehasintensified, as experiencewas gainedwith large-
scale behaviour of automatedproof systemsover time. The discovery of emergent
statisticalpropertiesof suchsystemss only starting,but that they existis shownby the



Zero-One Law for predicate logidjscoveredn the early 1970s— sayingthatin the long

run, on finite models,first-order statementsare either true or false with probability 1.
Ironically, this happenedust after Lindstrom seemedo have proved an end-of-history
theorem characterizing first-order logic once andalbin termsof its classicalqualitative
properties.The logic-cum-probabilitytrend links up with the rise of evolutionarygame

theory, where long-term repetition of simple interactions can lead to equiliexplaining

stable norms and other population behavitntegratinglogic and probability hasalways

been a marginal interest among logicians. In modern practice, it may become a central one.

These themes are a fair reflectiohtrendsin modernlogic, it seemgo me, providedone
views things from a higher altitude than establishedrthodoxy, or specializedresearch
communities. Admittedly they are still a far cry from what @inds in standardextbooks
or texts on philosophy of logic' — but | think they raise the essential general issues.

4 Discussion: Where Should Logic Go?

My view of logic suggests that we are thre thresholdof a new agenddor the discipline

as a study of reasoning, informatiand communication.This may be seenasa returnto
broaderpre-Fregearambitions,with the mathematicatools provided by the ‘contraction
phase'of foundationalresearchl would hopethatthis processwill againproducemajor
fundamental insights, comparable to those of the Gdlda0s.TIME 2000 listed Godel,
Turing, and Wittgenstein among the 20 leading intellectuals of the 20th cesuteiy not

a bad score for our little field! Let's hope that TIME 2100 has a few other names to add...

A Grand Program? But can a movement work without a Goal? Modemgic startedwith
Grand Programs in the foundationlsmathematic®r the sciencegyenerally. Thesewere
largely refuted, and in their downfall, their fall-out enriched whole aséahilosophyand
the sciences. | feel that, one century later shouldmove on, and recognizethat, by now,
we are really pursuing moambitiousgoals,with logic becomingthe study of all natural
mechanismshat transforminformation, along the lines that| havesketchedsStill, | have
no refutable program to offer — that aims high, and then stuntilesrt promisedus the
provable security of mathematics,with the lofty spires of Cantor's Paradisein the
background. Perhapgscan promisethe Ultimate Rationality of Mankind in its reasoning
andinformational endeavors?n any case,it would be a rationality with a much richer
repertoirethan just proof, including mistakesand revisions,questionsand debatesand
much, much more. That is the reality of life after the Fally that we haveeatenfrom the
Tree of Knowledge — and its dynamics is much more interesting than any static Paradise.



Once again: method versus content One questionwhich | find it hard to answeris,
again, whether my line of thinking amounts to a view where logga subjectof its own.
All the topics that | have discussed also beltmthe provinceof mathematicslinguistics,
computer science, psychology, and cognitive sciehogicianshave somethingto offer,
but they are not the only playerin thefield. But is not there a standardresponsehere?
Could it be, perhaps,that logicians are the guardiansof correct reasoning,genuine
communication, anttleal informationflow? | would not wantto think aboutdivisions of
labor herein quite the usualway. Discussionsof 'normative'versus'descriptiveviews of
logic have become predictable and boring.

TheTriangle: theory, reality, and new design The issue as | see it is rather theprising
interaction between all these different perspectives.Phenomenalike reasoning or
information flow suggest a natural Triangle of perspectives:

(somewhat normativeheory, empirical reality, but alsovirtual reality,
the construction afiew systems and new forms of behaviour
by the interplay of the former two.

Accordingly, theoretical logic, empiricalsychology,and constructioniscomputerscience
form a naturalTriangle of disciplines,eachapproachinghe topicson my agendawith a
differentthrust. This is an exciting world to live in — andan ambitious one, as it is not
confinedto analysingalreadyexisting behaviour but also has the potential of designing
new habits. As Marx famously said,

"Philosophers so far have merely interpreted the World.
But now the time has come to change it."

If we triangulate like thisthe value of the logical stanceamongits peersis not thatit has
the last word on anything, but rather that it enhances our view on inforn@tiaputation,
and cognition,andaddsa dimension,both in analysisand design.Thus, logic is to be

judged,not just on its ability to bring to light laws of thoughtor rationality, but on its

potential for generatingnew rational practiceswith new rules and perhapsnew agents.
Logic programming, argumentationprocedures,logical games,and many other new
phenomena show that this activist mode is viable and worthwhile.



5 Back to Philosophy

It will be clearthatthinking aboutthe future of modernlogic releaseda lot of positive
energy in this author. And much of this is even genuine. Winas ktill a directorof the
Amsterdaminstitute of Logic, Languageand Computation,optimism was of coursea
simple moral duty — andwould often quotethe RussiancensorCount Benckendorff to
my colleagues, who once said that the rules of safe writing were simple:

"Russia's past was glorious, Russia's present is magnificent,
and Russia's future is beyond the wildest imagination”.

Now that | am no longer at the helm, | still believe most of what | wrote back then.
Moreover,| believethat my agendafor logic also representssignificant philosophical
issues about the workings imfformationand cognition..Much the samesetof concerns,

I would claim, affects the philosophy of language,epistemology,and philosophy of
sciencetoday— and evenphilosophyat large. And my views aboutthe properattitudein
this broaderworld also apply much more broadly. Philosophyis a stancewhich cannot
work withoutintensivelive contactswith surroundingdisciplines. And its virtuesshould

be judgedn severalways: good philosophyprovidesabstractperspectivesed by reality,
but it can and should also influence and transform our lives in new and surprasiagf

we do that, there is no need to escape: Lake Michigan will be right alongside our hotel.

What isto be Done? It is time to close the circle of my ess&yhat aboutLenin'stitle in
the light of our Triangle?When he analyzedthe situation of the Socialist movementin
1902, his main conclusionwas that there was nothing wrong with the basic theory of
Marxism, while the empirical conditions of the proletariat were also more or less as
expectedBut in his view, a stagnationhad occurredwhich put a ceiling on what new
things could be achieved.Moving toward the third vertex of the above Triangle, he
advocated a new design. True revolutionary progress now required a negi giglelogy
and organizationwith Lenin'scommunistparty asthe vanguardof salvation.Perhapsjn
the same vein, the only thing that needs to be done in logic, and likewise in philosaphy, is
matter of organization ratherthan substanceOne hasto make sure that the change-
minded innovative people continue to meet and exchangeideas. But that, | guess,is
precisely what Ermanno Bencivenga's idea with this volume was all about.



10

6 References

P. Adriaans & J. van Benthem, eds., to appéangbook of the Philosophy
of Information, Elsevier Science Publishers, Amsterdam.

J. van Benthem, 1999, 'Wider Still and Wider: resetting the bounds of logic', in
A. Varzi, ed.,The European Review of Philosophy, CSLI, Stanford, 21-44.

J. van Benthem, 2003A, 'Fifty Years: Changes and Constants in Logic', in
V. Hendricks & J. Malinowski, edsTyendsin Logic, 50 Years
of Sudia Logica, Kluwer, Dordrecht, 35-56.

J. van Benthem, 2003B, 'Logic and the Dynamics of Information’,
Minds and Machines 13:4, 503-519.

J. van Benthem, 2005, 'Logic in Philosophy’, ILLC Preprint . To appear in D. Jacquette,
ed.,Handbook of the Philosophy of Logic, Elsevier, Amsterdam.

V. . Lenin, 1902, "What Is To Be Done? Burning Questions of our Movement",
Dietz, Stuttgart. Also ihenin Selected Works, Volume 1, pp. 119 - 271,
Foreign Languages Publishing House, 1961, Moscow.



