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material is highlighted

In this project,you will write programsthatcouldhave passedtheCSdepartment’sold graduate-level AI Qualifying
Examquestionson logic :-)

1. (WARNING: THIS PART IS RELATIVEL Y EASY.)

(a) Givenour algorithmfor convertinga sentenceof first-orderlogic into clauseform (handedout in lecture,
andon the Web in PDF format at http://www.cse.buffalo.edu/� rapaport/572/S02/clauseform.pdf), write
analgorithm(ideally, aLisp function)thattakesasentenceof first-orderlogic asinputandthatreturnsan
equivalentsentencein clauseform.

Suggestion:Whenyourenamevariablessothatvariablesboundby differentquantifiershaveuniquenames,
you canuserewrite rulesof thefollowing form:

�
Q1v1F

�
v�1 � # Q2v1G

�
v�1 ����� �

Q1v1F
�
v�1 � # Q2v2G

�
v�2 ���

wheretheQi arequantifiers(eitherthesameor different),# is either � or 	 , thevi arevariablessuchthat
‘v1’ 
� ‘v2’, and‘F

�
v�1 � ’ representsa sentencecontaining0 or moreoccurrencesof ‘v1’. An examplewould

be: ��
xP

�
a � x� 	�� xR

�
a����� ��

xP
�
a � x� 	�� yR

�
a���

(b) Apply youralgorithmto thefollowing sentence:

�
x � Animal� x����� Predator � x����� y � Animal� y��� Eats� x � y� �!� �

2. (WARNING: THIS PART IS RELATIVEL Y HARD.)

(a) Implementa unificationalgorithm(eithertheonein the text, the one(to be)given in lecture,or—if you
did it correctly—yourpattern-matcherfrom Project1 (perhapssuitablymodified)). More precisely, your
algorithmshouldtake a pair of sentencesas input andeither return their MGU if they areunifiableor
elsereturna messagesuchas“NOT UNIFIABLE”. You mayassumethat the notation f � x � g � x�"� canbe
understoodas:(f x (g x)), if youpreferusingLispishnotation.

(b) Useyouralgorithmto answerthis question.For eachof thefollowing pairsof terms,if they unify, show a
mostgeneralunifier (mgu);if they don’t, sayso,andstatewhy. Assumethatu, v, x, y, andzarevariables,
andthata, b, andc areindividualconstants.

i. P � a � x � c� andP � y� b � z�
ii. P � a � x � c� andP � y� b � y�
iii. P � x � x � c� andP � u � v� u�
iv. P � x � f � x�#� f � y�"� andP � f � a�$� f � z�$� z�
v. P � x � f � x�#� f � a�"� andP � f � z�#� f � z�#� z�
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3. (a) THE COMPUTATION AL IMPLEMENT ATION OF THIS PART IS OPTIONAL
(WARNING: THE COMPUTATION AL IMPLEMENT ATION OF THIS PART IS RELATIVEL Y
HARD.)
Write a resolution+ unification+ refutationtheoremprover for first-order predicatelogic.

(b) DO THIS PART (AT LEAST BY HAND) WHETHER OR NOT YOU DO PART 3a.
Using resolution,show that the following set of clausesis inconsistent. Assumethat a, b, and c are
individual constants,andthatx andy arevariables.

i. % On� a � b�#&
ii. % On� b � c�#&
iii. % Red� a�'&
iv. % Green� c�'&
v. % Red� b� Green� b�'&

vi. %)( Red� x�"( Green� y�"( On� x � y�'&

NOTE: Pleasedo all exercisesat leastby hand (in addition to, or insteadof, implementing them in a program-
ming language)aspart of your report. I will hand out a tentative grading schemeto make it easierfor you to
organizeyour final report.

********** NEW **********
DUE AT START OF LECTURE, FRIDAY, APRIL19.

********** NEW **********
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