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AArtn‘lélaI Intelllgence
dthe really interesting miscellaneous
pile of CS

. Acommon goals, many diverse techniques
gAYou canbét teach al l

. semester. ‘a

" A Pick and choose, minimalist approach

“AWhato6s a good, mi m ¢
X

cpisoilogi?



I t

I With a limited curricular footprint, minimize to
the simplest material with maximal benefit.

I Propositional logic

i Clue®, a deductive murder mystery game \
I Top-selling board game for almost 60 years ;
I Fun, familiar, nostalgic, and underestimated
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The Game of Clue

|

NS
A21 cards 6 suspects, 6weapons 9 rooms

_ A Case file has unknown, random suspect,
weapon, and room (SWR)

A Remaining cards dealt to players

A Player suggests SWR, first player
— clockwise that can refute, must show card

" AEach player can make 1 SWR accusation
| ACorrect A win; mcorrect A lose (& refute)
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More Than Chi

AChlIdren mark off each dealt/shown card

ﬁASmaII notepad + instruction = trivial play

A However, consider this:

I You know player A has 3 cards, two of which
aret and u.

I Player A refuted playerBO s @M<
suggestions of (v,w,x) and (x,y,z),
respectively, by showing a card.

i Ther ef Ad €9 c8dmust be x.
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Constralnt Satisfaction

ACIue reasonlng IS constraint satlsfactlon.

_ A One formulation: Boolean variables Cy
. denot 1 nagisimplaaerpd O

| A Given CNF representation of Boolean
% constraints, reason with SAT solver
refutations

%
)

T\




Clue Deduction Project

B (ERRVE WA % .«
"AnCI ue Deducti on:
B} satisfiability reasdgs
\\ I Website, 28 page project guide, starter code
- A Guide outline:

I Introduction to propositional logic

I Use of SAT solvers \
I Implementation of expert Clue reasoner E




Basic Logic Concepts

KGN “

- aSS|gnments, (un)satlsflablllty, models, vaI|d|ty,
". tautologies, entailment, logical equivalence,
deri vati on, soundness,

__AThat 6s c lotwithout FOy. a

A Simple, minimalist, high-utility approach
1 Con: No predicates, unification, FOL generalizations. a
I Pro: Time-efficient, experiential learning.




Applylng Loglc Concepts

a&mw \

probl - ems (e. g.
Bob sayseéeo)

. ARepresentation

A Conversion to CNF
= AResolution TP

" A Automatic TP E
t hrough u

nAmy

{-A -B} Knowledge base

(B, 1}

{~B.~C}

{c.p)

{~C.-a)

{~C. B}

{A, B,C}

{C'} Assumed negation

AT B

(B} @)
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Derived clauses

S e e e | e | e e e e e e

{} (11)  Contradiction!




SAT Solver Black Box

‘ "R WA v v . 2« | N \
ASlmpIe SATSolver interface to underlying §
’ black box (e.g. zchaff, SAT4J, etc.)

AAIternatlver students may write their own
-~ solver (e.g. simple DPLL, WalkSAT)

@ A Reductio ad absurdum (proof by
= contradiction)
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ClueReasoner

—E " NEEERAT. WA - w4
ASome helper functions provided, e.g.

I Conversion of (card, place) pair to Godel
number for atomic sentence c,

= A Students convert Clue game facts to CNF
@ and add them to SATSolver KB, e.g.

I A card cannot be in two places. \
I At least one suspect card is in the case file. a
I Player A refuted suggestion (X,y,z).
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