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The Automa ted Theorem Pr over

Form ula
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Matrix pro ver
= connection-driven path checking
+ intuitionistic string uni¯cation

Substitutions induce ordering
Otten& Kreitz'96, Kreitz& Otten'99
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Pro of Transformation
Search-free traversalof ¢

multiple ! single-conclusion
Kreitz& Schmitt'00,Schmitt'00,

Egly& Schmitt'99
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Motiv ation

² In teractiv e Pro of Assistan ts
{ Largescaleapplicationsof automatedreasoning

{ Expressive logicsvs.higherdegreeof automation

{ Coq, HOL, Isabelle, Nuprl, OMEGA, PVS

² Impro ving Pro of Automation
{ Proof planningfor induction/ ¯rst-order logic (HOL+ CLAM / OMEGA+ OTTER)

{ Decisionprocedures,e.g.for fragments of arithmetic (HOL, Nuprl, STeP)

{ Automatic theoremproversfor ¯rst-order logics (HOL, Nuprl)

² JProver: Constructiv e logics
{ Completetheoremprover for ¯rst-order intuitionistic logic

{ Modular interfacefor connectingto interactive proof assistants

{ Integratedinto Nuprl / MetaPRL
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Conclusion

² Progress
{ Hybrid proofs: multiple proverswith di®erent formalisms

= expressive power of proof assistants for complexproofs/ veri¯cations

+ e±cient proof techniquesfor ¯rst-order subproblems

{ Dealingwith type information: discardor encodeaspredicates

{ JProverapplicableto proof problemsbeyond¯rst-order logic

² Future Work
{ Improve JProver's performance

{ CombineJProverwith Nuprl tacticsanddecisionprocedures

{ ExtendJProverto modal logicsandinductive theoremproving
(Kreitz& Otten 1999,Kreitz& Pientka 2001)

² Demonstration
{ CallingJProverfrom Nuprl: proof examples
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Example: The \A gatha Murder Puzzle"
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Integra tion into Nuprl / MetaPRL

² Connection to MetaPRL:
{ JProveris a modulein MetaPRL's codebase
{ MetaPRLcommunicateswith JProvermakinga functioncall
{ MetaPRLformulasarepasseddirectly to JProver
{ JLogic moduleconvertssequent proof into MetaPRLtactic

² Connection to Nuprl
{ PreprocessesNuprl sequent andsemantical di®erences
{ Sendstermsin MathBusformatover an INET socket
{ JLogic moduleaccessessemantical informationfrom terms;

convertssequent proof into formatNuprl caninterpret
{ Postprocessesresult into Nuprl proof treefor originalsequent

² Pro of Validation
{ Nuprl andMetaPRLdo not rely on correctnessof JProver
{ JProver's output executedon originalsequents in the systems
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Integra tion into Pr oof Assist ants

² Logic Mo dule: Required Comp onents
{ OCamlcodecommunicatingwith proof assistant

{ JLogic modulerepresenting the proof assistant's logic

² The JLogic mo dule
{ Describestermsimplementing logicalconnectives

{ Providesoperationsto accesssubterms

{ Decodessequent receivedfrom communicationcode

{ EncodesJProver's sequent proof into format

for communicationcode

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 and term = nuprl is and term
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 empty inf = []
let append inf inf t1 t2 r =

((Jall.ruletable r), t1, t2) :: inf
end


