CIS 730 (Introduction to Artificial Intelligence)

Fall, 2004
Homework Assignment 3 (Problem Set)

Monday, 27 September 2004
Due: Friday, 08 October 2004 (before midnight CDT Saturday, 09 October 2004)

This programming assignment is designed to apply your theoretical understanding of propositional logic, predicates, first-order logic (FOL), resolution, and unification to the construction of knowledge bases and theorem proving systems for logical inference.

Refer to the course intro handout for guidelines on working with other students.

Note: Remember to submit your solutions in electronic form by uploading .zip files password-protected using your 4-digit pseudonumber to ksu-cis730-fall2004 and produce them only from your personal notes (not common work or sources other than the textbook or properly cited references).

1. (25 points total) First-Order Logic.  
a) (3 points each) Translating English to First-Order Clausal Form.  Convert each of the following English sentences to FOL (write out the FOL sentence) and thence into conjunctive clausal form:
i) Of all the problems in all the homeworks in all the courses in CIS, it had to be asked in ours.  (Hint: rephrase this in the most literal sense, “There is a problem in the homework for our CIS course that does not occur in any other…”)
ii) No homework in CIS 730 is due until the previous one has been graded and handed back.
iii) Every CIS 540 team of five people has a unique leader.
iv) I don't know half of you half as much as I should like, and I like less than half of you half as much as you deserve.  – J.R.R. Tolkien, The Lord of The Rings
v) ♫ I’m gonna soak up the sun / Gonna tell everyone to lighten up ♫  -Sheryl Crow, “Soak Up The Sun”
b) (10 points) Theorem Proving.  Express all of the following sentences and the specified query in First-Order Logic and prove the query from the given (purposely inconsistent) knowledge base, using natural deduction {And-Introduction, Universal-Elimination, Existential-Elimination, Resolution, Generalized-Modus-Ponens}.  You need not convert to clausal form.  State any background knowledge needed and include it in the knowledge base.
Jason owns a copy of MacOS 10.3.

Every MacOS 10.3 owner is an Apple customer.

No Apple customer runs an open-source operating system.

Either James or Jason runs Debian, which is an open-source operating system.

Query: Does James run Debian?
2. (10 points) Resolution and Unification.  Prove the query from Problem 1(b) using refutation resolution.  Show your work in unifying all terms.
3. (5 points) Syllogism.  Write down logical representations for the following sentences.

a) Jedi master and apprentice are inverse relations.
b) Some CIS 764 students get ‘B’s in CIS 761.
c) All IBM ThinkPads are portable computers.
d) Some COMPAQ Presarios are not portable computers.
e) Dr. Howell teaches CIS 575.
Extra credit:  (5 points) What does the closed-world assumption mean for the soundness and completeness of first-order theorem proving by refutation resolution?
Class participation: Read Chapter 9 with your Jigsaw group (to be assigned in the web group).
