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So Many Topics, So Little Time

ÅArtificial Intelligence

ðthe really interesting miscellaneous 
pile of CS

ÅCommon goals, many diverse techniques

ÅYou canôt teach all of Russell & Norvig in a 

semester.

ÅPick and choose, minimalist approach

ÅWhatôs a good, minimalist, fun, memorable 

way to teach concepts of logic?



KISS Principle + Pop Culture Fun

ÅKISS ïñKeep It Simple, Stupidò

ïWith a limited curricular footprint, minimize to 

the simplest material with maximal benefit.

ïPropositional logic

ÅChoose a fun reasoning domain.

ïClue®, a deductive murder mystery game

ïTop-selling board game for almost 60 years

ïFun, familiar, nostalgic, and underestimated





The Game of Clue

Å21 cards: 6 suspects, 6 weapons, 9 rooms

ÅCase file has unknown, random suspect, 

weapon, and room (SWR)

ÅRemaining cards dealt to players

ÅPlayer suggests SWR, first player 

clockwise that can refute, must show card

ÅEach player can make 1 SWR accusation

ÅCorrect Ą win; incorrect Ą lose (& refute)



More Than Childôs Play

ÅChildren mark off each dealt/shown card

ÅSmall notepad + instruction = trivial play

ÅHowever, consider this:

ïYou know player A has 3 cards, two of which 
are t and u.

ïPlayer A refuted player Bôs and Côs 
suggestions of (v,w,x) and (x,y,z), 
respectively, by showing a card.  

ïTherefore, é Aôs 3rd card must be x.



Constraint Satisfaction

ÅClue reasoning is constraint satisfaction.

ÅOne formulation: Boolean variables cp

denoting ñCard c is in place p.ò

ÅGiven CNF representation of Boolean 

constraints, reason with SAT solver 

refutations



Clue Deduction Project

ÅñClue Deduction: an introduction to 

satisfiability reasoningò 

ïWebsite, 28 page project guide, starter code

ÅGuide outline:

ïIntroduction to propositional logic

ïUse of SAT solvers

ïImplementation of expert Clue reasoner



Basic Logic Concepts

ÅConcepts: sentences, operators, literals, truth 

assignments, (un)satisfiability, models, validity, 

tautologies, entailment, logical equivalence, 

derivation, soundness, completeness, é

ÅThatôs covering a lot without FOL.

ÅSimple, minimalist, high-utility approach

ïCon: No predicates, unification, FOL generalizations.

ïPro: Time-efficient, experiential learning.



Applying Logic Concepts

ÅCollection of favorite propositional logic 

problems (e.g. ñAmy says, óBob is a liar.ô  

Bob sayséò)

ÅRepresentation

ÅConversion to CNF

ÅResolution TP

ÅAutomatic TP 

through use of a é



SAT Solver Black Box

ÅSimple SATSolver interface to underlying 

black box (e.g. zchaff, SAT4J, etc.)

ÅAlternatively, students may write their own 

solver (e.g. simple DPLL, WalkSAT)

ÅReductio ad absurdum (proof by 

contradiction)



ClueReasoner

ÅSome helper functions provided, e.g.

ïConversion of (card, place) pair to Gödel 

number for atomic sentence cp

ÅStudents convert Clue game facts to CNF 

and add them to SATSolver KB, e.g.

ïA card cannot be in two places.

ïAt least one suspect card is in the case file.

ïPlayer A refuted suggestion (x,y,z).



ClueReasoner


