CSIS0270Artificial Intelligence,2002—-2003
Assignment4
DeadlineMay 13,2003,5:00pm.

Thisis awritten assignmentHand-inyour answergo theassignmenbox (R2).

1.

Planning languages (25%) (Adapted from textbook 11.4) The monkey-and-banana
problemisfacedby amonkey in alaboratorywith somebananatangingoutof reachfrom
theceiling. A boxis availablethatwill enablehemonkey to reachthebananag heclimbs
onit. Initially, themonlkey is atA thebananasit B, andtheboxat C. Themonkey andbox
have heightLow, but if themonkey climbsontotheboxhewill have heightHigh, thesame
asthebananasTheactionsavailableto themonkey includeGo from oneplaceto another
Push an objectfrom oneplaceto anothey ClimbUp onto or ClimbDown from an object,
andGrasp andUngrasp anobject. Graspingesultan holdingtheobjectif themonkey and
objectarein thesameplaceatthe sameheight.

a. Write down theinitial statedescription.
b. Write down STRIPS-stylalefinitionof thesix actions.

c. Supposdhe monkey wantsto fool the scientistswho areoff to tea,by grabbingthe
bananasbut leaving the box in its original place. Specifythe goal in the STRIPS
language.

d. UsingADL notationsmodify theinitial statedescriptionin part (a) andthe actions
in part(b) to allow for the possibilitythatanobjectis too heary for push,andat such
caseghePush operatorshoulddo nothing.

Plan space (20%) (Textbook 11.10) We constrastedorward and backward state-space
searchplannerswith partial-ordemplannerssayingthatthelatteris a plan-spaceearcher

Explainhow forward andbackward state-spacseearchcanalsobe considereglan-space
searchergndsaywhattheplanrefinemenbperatorare.

Planning graphs (30%) In the examplein the textbook aboutthe “Have a cake andeatit
too” problemwe seethattheplanninggraphindicateghata solutionis possibleat stage2
(i.e.,all goalsarepresentwith noneof themconflicting),whenthereis actuallya 2-steps
actionsequencéhatachievesthatgoal. Let'sconsideronly serialplanninggraphjn which
all actionsotherthanpersistencactionsareautomaticallynutex to eachothet

a. Supposeheplanningproblemconsistof only two predicatege.g.,Eaten(Cak)and
Have(Cale)in theexample). Show thatit is alwaysthe casethatif thereisa plan of
at most k steps, then the k-th stage will indicate that a solution is possible; and vice
versa,

b. Give aplanningproblemconsistingof threepredicatan which the assertiorof part
(a) doesnot hold, and shawv the planninggraphat the level at which the assertion
isviolated.

Hierarchical Planning (25%) (Textbook 12.4) Give an examplein the house-hilding
domainof two abstractsubplanghat cannotbe memgedinto a consistentplan without
sharingsteps.(Hint: Placesvheretwo physical partsof the housecometogetherarealso
placesvheretwo subplandendto interact.)



