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IntroductionIntroduction
CostaCosta--LeiteLeite, A. (2007). Interactions , A. (2007). Interactions ofof metaphysicalmetaphysical andand epistemicepistemic concepts. Universitconcepts. Universitéé

de Neuchâtel, de Neuchâtel, PhDPhD ThesisThesis..

 Interactions Interactions ofof metaphysicalmetaphysical andand epistemicepistemic
concepts: concepts: contingencycontingency andand knowledgeknowledge -- bridges bridges 
betweenbetween metaphysicsmetaphysics andand epistemologyepistemology..

 ContingencyContingency logicslogics andand itsits philosophicalphilosophical
consequencesconsequences;;

 EpistemicEpistemic logicslogics;;
 CombiningCombining contingencycontingency logicslogics andand epistemicepistemic

logicslogics: fusions : fusions ofof modal modal logicslogics;;
 LogicalLogical skepticismskepticism



ExamplesExamples ofof interactions: interactions: thethe case case 
ofof nonnon--interdefinableinterdefinable conceptsconcepts

 If a proposition If a proposition isis contingent, contingent, thenthen itit isis knownknown;;
 If a proposition If a proposition isis knownknown, , thenthen itit isis absoluteabsolute;;
 If a proposition If a proposition isis truetrue, , thenthen itit cancan bebe knownknown;;
 If a proposition If a proposition cancan bebe knownknown, , thenthen itit isis notnot

contingent.     contingent.     



WhatWhat isis contingencycontingency??

 MetapropertyMetaproperty contingencycontingency: tautologies, : tautologies, 
contradictions contradictions andand contingenciescontingencies;;

 Modal Modal contingencycontingency: : «« pp »» isis contingent if contingent if andand
onlyonly if p if p isis possible possible andand thethe negationnegation ofof p p isis
alsoalso possible;possible;

 AbsoluteAbsolute: : «« pp »» isis absoluteabsolute if if andand onlyonly if p if p isis
necessarynecessary or or itsits negationnegation isis necessarynecessary;;



ContingencyContingency andand thethe Square Square ofof
OppositionOpposition

 Robert Robert BlanchBlanchéé proposedproposed thethe followingfollowing
configuration configuration ofof AristotleAristotle’’s square:s square:



ContingencyContingency logicslogics

 ProposedProposed by by 
 GivenGiven a modal a modal languagelanguage containingcontaining thethe

contingencycontingency operatoroperator, , itit followsfollows thatthat: : 



NonNon--contingencycontingency logicslogics

DefiningDefining nonnon--contingencycontingency; ; NonNon--contingencycontingency
logicslogics are are composedcomposed by by thethe followingfollowing: : 



EpistemicEpistemic logicslogics

KnowledgeKnowledge: : truthtruth in in allall possible possible worldsworlds; ; 
knowledgeknowledge as as necessitynecessity

 UsualUsual systemssystems ofof epistemicepistemic logiclogic
 EpistemicEpistemic logiclogic andand itsits applicationsapplications……



MixingMixing knowledgeknowledge andand contingencycontingency: fusions : fusions ofof
languageslanguages –– fusions fusions ofof modal modal logiclogic ((GabbayGabbay, , 

WolterWolter, , KrachtKracht, Fine, , Fine, SchurzSchurz))

 GivenGiven a a languagelanguage containingcontaining contingencycontingency
, , andand givengiven a a languagelanguage containingcontaining
knowledgeknowledge, , theirtheir fusion fusion isis a a languagelanguage
containingcontaining bothboth operatorsoperators;;

 In In suchsuch a a languagelanguage, interactions , interactions ofof
contingencycontingency andand knowledgeknowledge cancan bebe
formalizedformalized andand studiedstudied in in detaildetail;;



Fusions Fusions ofof contingencycontingency andand
epistemicepistemic axiomaticaxiomatic systemssystems

 GivenGiven oneone axiomaticaxiomatic systemsystem for for 
knowledgeknowledge, , andand a a givengiven axiomaticaxiomatic systemsystem
for for contingencycontingency, , thenthen theirtheir fusion fusion consistsconsists
in a in a bigbig systemsystem containingcontaining bothboth systemssystems::



Fusions Fusions ofof KripkeKripke structures: structures: 
contingencycontingency andand knowledgeknowledge

 GivenGiven a a KripkeKripke structure for structure for knowledgeknowledge
andand a a KripkeKripke structure for structure for contingencycontingency, , 
theirtheir fusion fusion isis a a complexcomplex frameframe::



InteractionsInteractions

 GivenGiven a fusion a fusion ofof logicslogics ((languageslanguages, , axiomaticaxiomatic
systemssystems andand KripkeKripke structures), structures), thethe followingfollowing
automaticautomatic interaction interaction appearsappears::

 This This isis a a veryvery interestinginteresting factfact, , givengiven thatthat fusions fusions 
in in generalgeneral do do notnot generategenerate interactions, interactions, 
althoughalthough itsits languagelanguage cancan bebe usedused to to formalizeformalize
interactionsinteractions



LogicalLogical skepticismskepticism

TheThe logicallogical skepticskeptic argues argues thatthat::
1) 1) TheThe worldworld isis contingent. Propositions contingent. Propositions 
about about thethe worldworld are contingent. are contingent. ThereforeTherefore, , 
thethe worldworld isis notnot knownknown, , assumingassuming thatthat
therethere isis justjust knowledgeknowledge ofof necessarynecessary
truthstruths;;
2) 2) TheThe problemproblem ofof induction. induction. ThereforeTherefore, , 
thethe worldworld isis notnot knownknown..



FormalizingFormalizing logicallogical skepticismskepticism

 LogicalLogical skepticismskepticism «« TheThe worldworld isis notnot
knownknown »» cancan bebe reducedreduced to to thethe followingfollowing
statementstatement: If a proposition : If a proposition isis contingent, contingent, 
thenthen itit isis notnot knownknown ((involvinginvolving thereforetherefore
an interaction an interaction ofof knowledgeknowledge andand
contingencycontingency););

 TheThe frameworkframework ofof fusions fusions isis perfectperfect for for 
modellingmodelling suchsuch interaction.interaction.



PreservingPreserving completenesscompleteness

 GivenGiven twotwo completecomplete logicslogics, , theirtheir fusion fusion 
preservespreserves completenesscompleteness ((KrachtKracht & & WolterWolter
(1991) (1991) andand Fine & Fine & SchurzSchurz (1996)(1996)

 TheThe systemsystem ofof contingencycontingency logiclogic isis
completecomplete, , andand thethe systemsystem ofof epistemicepistemic
logiclogic isis alsoalso completecomplete. . ThusThus, , theirtheir fusion fusion isis
completecomplete



LogicalLogical skepticismskepticism

 GivenGiven thatthat a proposition a proposition isis knownknown, , itit followsfollows thatthat
itit isis notnot contingent. contingent. TheThe premisepremise states states thatthat «« p p 
isis knownknown »». But . But knowledgeknowledge impliesimplies truthtruth. By . By thethe
rulerule

itit followsfollows thatthat itit isis notnot contingent.contingent.

TheThe logicallogical skepticskeptic shouldshould show show thatthat thethe
metatheoremmetatheorem ofof deductiondeduction holdsholds in in thethe fusion.fusion.



WhatWhat shouldshould a a logiclogic skepticskeptic do?do?

AnotherAnother wayway: a : a logicallogical skepticskeptic interestedinterested in in 
provingproving thethe truthtruth ofof itsits position position shouldshould
show show thatthat::

isis a a completecomplete logiclogic..



LogicalLogical skepticismskepticism

 If If hehe//sheshe isis able to able to proveprove thethe
completenesscompleteness ofof suchsuch a a systemsystem, , thenthen
logicallogical skepticismskepticism isis an acceptable an acceptable theorytheory
fromfrom thethe logicallogical viewpointviewpoint. . 

IsIs thethe logiclogic ofof skepticismskepticism completecomplete? ? 


