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ABSTRACT

Thispaperpresentsanewviewofproblemsolvingmotivatedbyanewkindoftruthmaintenance

system.Unlikeprevioustruthmaintenancesystemswhichwerebasedonmanipulatingjustifications.
thistruthmaintenancesystemis,inaddition,basedonmanipulatingassumptionsets.Asa
consequenceitispossibletoworkeffectivelyandefficientlywithinconsistentinformation,context
switchingisfree,andmostbacktracking(andallretraction)isavoided.Thesecapabilitiesmotivatea
differentkindofproblem-solvingarchitectureinwhichmultiplepotentialsolutionsareexplored
simultaneously.Thisarchitectureisparticularlywell-suitedfortaskswhereareasonablefractionof
thepotentialsolutionsmustbeexplored.

1.Introduction

Mostproblemsolverssearch.Ifitwereotherwise,adirectalgorithmwould
solvethetask.Problemsolversareconstantlyconfrontedwiththenecessityto
selectamongequallyplausiblealternatives.Thesemayconcerntheselectionof
whichgoaltotrytoachievenext,whichplausibleinferencetodrawfrom

incompletedata,whichhypotheticalworldtoexplorenext,whichactionto
perform,etc.Ultimatelymost,andoftenall,ofthesealternativeswillbe
demonstratedtobeincorrect.However,atthepointtheproblemsolverfirst
encountersthem,thealternativesappearequallylikely.Inthisview,the
problemsolverissearchingaspacewhereeachdimensionisdefinedbyasetof
alternativesithasencountered.Thisviewraisestwoquestionstowhichthe
bodyofthispaperisananswer:“Howcanthisspacebesearchedefficiently,or
howcanmaximuminformationbetransferredfromonepointinthespaceto
another?”and“How,conceptually,shouldtheproblemsolverbeorganized?”

Onemethodforexploringthespace,generate-and-test,simplyenumerates
everypointinthesearchspaceandteststoseewhetheritsatisfiesthegoal.
Thismethod,althoughextremelyinefficient,isguaranteedtofindasolutionif
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