
Keepingtrackofchange

Factsholdinsituations,ratherthaneternally
E.g.,Holding(Gold,Now)ratherthanjustHolding(Gold)

SituationcalculusisonewaytorepresentchangeinFOL:
Addsasituationargumenttoeachnon-eternalpredicate
E.g.,NowinHolding(Gold,Now)denotesasituation

SituationsareconnectedbytheResultfunction
Result(a,s)isthesituationthatresultsfromdoingains
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DescribingactionsI

“Effect”axiom—describechangesduetoaction
∀sAtGold(s)⇒Holding(Gold,Result(Grab,s))

“Frame”axiom—describenon-changesduetoaction
∀sHaveArrow(s)⇒HaveArrow(Result(Grab,s))

Frameproblem:findanelegantwaytohandlenon-change
(a)representation—avoidframeaxioms
(b)inference—avoidrepeated“copy-overs”tokeeptrackofstate

Qualificationproblem:truedescriptionsofrealactionsrequireendlesscaveats—
whatifgoldisslipperyornaileddownor...

Ramificationproblem:realactionshavemanysecondaryconsequences—
whataboutthedustonthegold,wearandtearongloves,...
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DescribingactionsII

Successor-stateaxiomssolvetherepresentationalframeproblem

Eachaxiomis“about”apredicate(notanactionperse):

Ptrueafterwards⇔[anactionmadePtrue

∨PtruealreadyandnoactionmadePfalse]

Forholdingthegold:
∀a,sHolding(Gold,Result(a,s))⇔

[(a=Grab∧AtGold(s))
∨(Holding(Gold,s)∧a6=Release)]
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Makingplans

InitialconditioninKB:
At(Agent,[1,1],S0)
At(Gold,[1,2],S0)

Query:Ask(KB,∃sHolding(Gold,s))
i.e.,inwhatsituationwillIbeholdingthegold?

Answer:{s/Result(Grab,Result(Forward,S0))}
i.e.,goforwardandthengrabthegold

ThisassumesthattheagentisinterestedinplansstartingatS0andthatS0

istheonlysituationdescribedintheKB
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