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Motiv ation

2 Interactiv e Pro of Assistan ts
{ Largescaleapplicationsof automatedreasoning
{ Expressie logicsvs. higherdegreef automation
{ Ca, HOL, Isalelle Nupl, OMEGA PVS

2 Impro ving Pro of Automation
{ Proof planningfor induction/ “rst-orderlogic (HoL+CLAM/ OMEGA: OTTER)
{ Decisiorprocedurese.g.for fragmets of arithmetic
{ Automatictheoremproversfor “rst-orderlogics

(HOL, Nupr, STeP)
(HOL, Nuprl)

2 JProver Constructiv e logics
{ Completetheoremprover for “rst-order intuitionistic logic
{ Modularinterfacefor connectingdo interactive proof assistats
{ Integratedinto Nupl/ MetaPRL
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The Automa ted Theorem Pr over
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Reduction Ordering ¢ = Sequent Pro of

JProver Integra ting Connection-based Theorem Proving ... 2 IJCAR 2001

JProverintegra tion Ar chitecture
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Integra tion

into Pr oof Assist ants

2 Logic Mo dule: Required Comp onents

{ OCamicade comnunicatingwith proof assistah
{ JLogic modulerepreseting the proof assistatis logic

2 The JLogic module

{ Descriestermsimplemeting logicalconnecties

{ Providesoperationsto accessubterms

{ Decalessequenreceied from comnunicationcade
{ EncalesJProves sequenproof into format

for comnunicationcode

JProver Integra ting Connection-based

Theorem Proving ...

Integra tion into Nupl/ MetaPRL

module Nuprl JLogic =

struct

let is _all term = nuprl _is _all _term

let dest_all = nuprl _dest all

let is _exists _term = nuprl _is _exists _term

let dest_exists = nuprl dest exists

let is _andterm = nuprl _is _andterm

let dest_and = nuprl _dest_and

let is _or_term = nuprl _is or _term

let dest_or = nuprl dest _or

let is _implies _term = nuprl _is .implies _term

let dest_implies = nuprl _dest _implies

let is _not_term = nuprl _is _not term

let dest_not = nuprl dest _not

type inference = ‘(string*term*term) list

let emptyinf =]

let appendinf inf t1 t2 r =
((Jall.ruletable r, ti, t2) : inf

end
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2 Connection to MetaPRL
{ JProveiis amodulein MetaPRLs cade base
{ MetaPRLcomnunicateswith JProvemakinga functioncall
{ MetaPRLformulasarepassedlirectly to JProver
{ JLogic modulecorvertssequenproof into MetaPRLtactic

2 Connection to Nupl
{ Prepraesseblupl sequenand sematical di®erences
{ Senddermsin MathBusformatover an INET saket
{ JLogic maduleaccessesematical informationfromterms
cornverts sequenproof into formatNug! caninterpret
{ Postpraesseresultinto Nugl proof treefor originalsequen

2 Pro of Validation
{ Nupl and MetaPRLdo not rely on correctnessf JProver
{ JProves output executedn originalsequets in the systems
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Example: The \A gatha Murder Puzzle"
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Conclusion

2 Progress
{ Hybrid proofs multiple proverswith di®eretformalisms
= expressigpower of proof assistats for complexproofs/ veri cations
+ ezxciert proof techniquedfor rst-order subproblems

{ Dealingwith type information discardor encale aspredicates
{ JProverapplicableo proof problemsbeyond rst-order logic

2 Future Work
{ Improve JProves performance
{ Conmbine JProvemwith Nupl tacticsand decisiorprocedures

{ ExtendJProverto modal logicsand inductive theoremproving
(Kreitz& Otten 1999, Kreitz& Pientka 200)

2 Demonstration
{ CallingJProverfrom Nugl: proof examples
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