Notes on Back-chaining Inference

Propositional recursive algorithm (simplified for illustration; could be modified to include 'context' to avoid infinite loops, as in the textbook)
Backchain(KB,query)


stack ({query} // initialize


return BC(KB,stack)

BC(KB,stack)


if stack empty, return True


goal ( stack.pop()


if goal ( KB, return BC(KB,stack) // a known fact


for each rule a1..an(goal in KB:



stack’(stack.copy



stack'.push(a1..an)



result ( BC(KB,stack’)



if result=True, return True


return False

example:
KB= {CanBikeToWork ( CanGetToWork

CanDriveToWork ( CanGetToWork

CanWalkToWork ( CanGetToWork

HaveBike(Sunny ( CanBikeToWork

OwnCar ( CanDriveToWork

RentCar ( CanDriveToWork

HaveMoney(TaxiAvailable ( CanDriveCarToWork

Rainy

HaveBike

HaveMoney

RentCar

TaxiAvailable } 

query = CanGetToWork ? 
{CanGetToWork} query

{CanRideBikeToWork} rule 1

{HaveBike,Sunny} rule 4

{Sunny} HaveBike is fact

backtrack since Sunny in not a fact and can’t be proved

{CanRideDriveToWork} rule 1

{CanDriveToWork} rule 2

{OwnCar} rule 5

backtrack, not provable

{RentCar} known fact
{} - success! empty goal stack, return True

Here is a modification of the algorithm that handles negation:

Backchain(KB,query)


stack ({query} // initialize


return BC(KB,stack)

BC(KB,stack)


if stack empty, return True


goal ( stack.pop()


if goal is a negative literal (e.g. (a):


newstack = {a}



result ( BC(KB,newstack) // start new proof of a by itself


if result=fail, return BC(KB,stack) // OK, recurse on rest of goals



else: return fail // initiate back-tracking

if goal ( KB, return BC(KB,stack) // a known fact


for each rule a1..an(goal in KB:



stack’(stack.copy



stack'.push(a1..an)



result ( BC(KB,stack’)



if result=True, return True


return False
Backchaining in FOL utilizes unification
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Backward chaining algorithm
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-l -« $SUBST(COMPOSE(®,, 8,), p) =
B SUBST(®,, SUBST(8,, p))
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e : Backward chaining algorithm
@e ~
% function FOL-BC-AsK(KB, goals, ) returns a set of substitutions
B iftuars) @0l 3 inputs: KB, a knowledge base
D) B DI(a,52) a goals, a list of conjuncts forming a query
@e | 6, the current substitution, initially the empty substitution { }
- local variables: ans, a set of substitutions, initially empty
@e if goals is empty then return {6}
¢+ SuBsT(6, FIRST(goals))
for each rin KB where STANDARDIZE-APART(r) = (p1 A ... A p = q)
and ¢’ «— UNIFY(g, ¢') succeeds
ans + FOL-BC-ASK(KB, [pi, . . ., p.|REST(goals)], CoMPOSE(f, §')) U ans
return ans
SUBST(COMPOSE(,,65),p) = SUBST (05, SUBST (61, p))
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