CSIS0270Artificial Intelligence,2002—-2003
Assignment3
DeadlineApr 23,2003,5:00pm.

Thisassignmentontaindothwritten parts(Questiond—5)andprogrammingparts(Questions
6). For thewritten parts,hand-inyour answergo the assignmenbox (R2). For programming
partshand-inthe programghatyou write via the hand-insystemof thedepartment.

1. Resolutionin Propositional logic(15%) In p.2170f thetextbook,it claimsthata particular
assignmenof variablegproducesmodelwheneerresolutionfailsto producearefutation
proof. Give a proof to thatstatement.

2.  Writing FOL sentences (20%) (Adaptedfrom question8.6.) Expresseachthe follow
sentencem FOL. Youshouldusesimplepredicatesymbolsandcomposehesentenceut
of it, soasto revealrelationshipsetweencomponentsn FOL. Defineall your predicate
symbols.If they arenotin CNF, transformit into CNF aswell.

a. Somestudentgook Frenchin spring2001.
b. EverystudenwhotakesFrenchpasses.
c. Onlyonestudentook Greekin spring2001.

d. The bestscorein Greekis always higher than the bestscorein French(i.e., for
ary semester).

e. Everypersonwhobuysapolicy is smart.
f.  Nopersorbuysanexpensve policy.
g. Thereisanagentwhosellspoliciesonly to peoplewhoarenotinsured.

h. Thereis abarbemwho sharesall menin town who do notsharethemseles.

I. A persorbornin theUK, eachof whoseparentss a UK citizenor aUK residentjs a
UK citizenby birth.

J. A persorbornoutsidethe UK, oneof whoseparentis a UK citizenby birth, is a UK
citizenby descent.

k. Politicianscanfool someof thepoepleall of thetime,andthey canfool all thepeople
someof thetime,but they cant fool all thepeopleall thetime.

3. Arithematicsin FOL (15%) (Adaptedrom questiorB.12.)ThetextbookexplainsthatFOL
canbeusedto representhe Peanaaxiomsof arithematicsexceptmathematicainduction.
Thisquestiorrevealswhatis lost by leaving out mathematicainduction.

a. GiventheFOL sentencethatdefineshedomainasevery naturalnumber:

Ox x=00(0y x=3(y)

Ox S(X)+0
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Ox,y  +(3y), %) =3+ (¥, X))
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Show that [O0x + (X, 0) = x isnot provable, by giving a model under which thisisnot
true, although al the above axioms are true.

b.  Why mathematical induction would avoid the difficulty?

Normalizationand Unification (10%) (Textbook question 9.5) For each pair of atomic
sentences, give the most general unifier if it exists. Show all recursive stepsinvolved when
running the Unify function.

a P(AB,B),P(XxYy,2).

b. Q(y, G(A B)), Q(G(x, ), ).

c. Older (Father (y), y), Older (Father (x), John).
d. Knows(Father(y), y), Knows(x, X).

Prolog warm-up (15%) (Textbook question 9.13) The following Prolog code defines a
predicate P:

PCX, [X]Y]).
pP(X, [Y1Z]) - p(X 2).

a.  Show proof trees and (all) solutions for the queries P(A, [1,2,3]) and
P(2,[1,A3]).

b. What standard list operation doesP represent?
Sortingin Prolog (25%)(Textbook question 9.14)

a.  Write Prolog clauses that define the predicate sor t ed( L) , which istrue if and only
if list L issorted in ascending order. (You may assume L isbounded.)

b. WriteaProlog definition for the predicate per m( L, M , which istrueif and only if L
isapermutation of M (You should allow L to be unbounded.)

c. Definesort (L, M (Misasorted version of L) using per mandsort ed.

d. Runsort onlonger andlonger listsuntil you lose patient. What isthe time complexity
of your program?

e. Implement insertion sort in Prolog.



