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Thisis awrittenassignment.Hand-inyouranswersto theassignmentbox(L5).

1. Planning (25%). Considerthefollowing planningproblem,which triesto readya camera
for takingpictures:

• Initially, thereisnobatteryin thecamera,andaroll of usedfilms iswithin thecamera.
Both thebatteryandfilm compartmentsareclosed,anda setof usedfilm is installed
andis at its end. Thereis asetof new batteryanda roll of unusedfilm.

• OpenCase,CloseCase:Youcanopenthebatterycompartmentif it isoriginallyclosed.
You canopenthefilm compartmentif it is originally closed,andthefilm installedis
at thestart. Conversely, youcancloseeithercompartmentif it is originally open.

• InstallBattery, InstallFilm, RemoveBattery, RemoveFilm: Youcaninstallbatteryif the
batterycompartmentis openedandempty. You caninstall film if thefilm compart-
mentis openedandempty. In doingso,thefilm will beat thestartingposition. Con-
versely, you canremove themwhenthefilm compartmentis opened,andthebattery
andfilm is in thecamera.

• Rewind: Youcanrewind thefilm if thefilm is originally at theend.

• The goal is to for the camerato be readyfor taking photos,i.e., have goodbattery
installed,with unusedfilm at thebeginning,with bothslotsclosed.

a. Write theSTRIPdescriptionof theproblem. UsetheobjectsBattery1, Film1, Film2,
FilmCompartmentandBatteryCompartment. Usethe predicatesOpened(compart-
ment), Closed(compartment), Empty(compartment), InCamera(x), BatteryGood(bat-
tery), FilmNew(film), FilmUsed(film), FilmAtBegin(film) andFilmAtEnd(film).

b. Give onesmallest(i.e., feweststateandorderingconstraints)partial-orderplan that
solvestheproblem.Show all thecausallinks(youmayusedoublearrowsto represent
causallinks). Giveall serializationsof yourpartialplan.

2. Recursive planner (25%). In thenotes,weseethattherecursivemeans-endplannerfailed
to find theoptimalplanfor a problemin theblock world: insteadof a planof 3 steps,the
planis a4-stepplan.

a. Explainhow therecursiveplannersucceedin producingthefour-stepplan.

b. Show asimilarproblemin which thereis apossibleplan,but therecursivefail to find
any planatall.

3. Conditional probability and Bayes rule (25%). (Adaptedfrom textbookquestion14.12)
Threeprisoners,A, B andC, arelocked in their cells. It is commonknowledgethat one
of themwill beexecutedthenext dayandtheotherspardoned.Only thegovernorknows
which onewill beexecuted.PrisonerA askstheguarda favor: “Pleaseaskthegovernor
whowill beexecuted,andthentakeamessagetooneof myfriendsBandCto let him know
thathewill bepardonedin themorning.” Theguardagrees,andcomesbacklaterandtells
A thathegavethepardonmessageto B.



- 2 -

WhatareA’schancesof beingexecuted,giventhisinformation?

a. By usingthedefinitionof conditionalprobability, find theneededposteriorprobabil-
ity.

b. Explainhow thesameposteriorprobabilitycanbefoundusingtheBayes’rule.

4. Belief network (25%). (Adaptedfrom Textbook 15.1) If figure 15.5 of the book, the
following network is shown for dealingwith carproblems:

Battery

Radio Ignition Gas

Starts

Moves

a. Give reasonableprobabilitiesfor eachof the CPTs you need. Rememberto be
absoluteonly whenit is actuallythecase—e.g.,evenif theenginedoesstart,it might
notmoveif thereissomeotherproblems.(N.B.:don’t look atotherswhenyoudesign
yourCPT: thesameCPTor onewhichhasthesamevaluefor mostof theentrieswill
providestrongevidencefor plagiarism.)

b. SupposeRadio is found not to be playing,and the car doesn’t move. What is the
probabilitythatthereisnoGasin thecar? Findtheanswerby dry-running the belief
network query algorithm.

c. Repeattofind theaboveprobability,usingthedefinitionof conditionalprobabilityand
thefull joint interpretationof thebelief network..


