CS 171/271
Introduction to Artificial Intelligence

Project 3

Due:  Feb 21, midnight

Write a LISP function called CNF that takes a propositional logic expression and returns that expression in Conjunctive Normal Form.  Assume that the input expression is fully parenthesized and written in infix form.  The connectives are specified by the following keywords: and, or, not, implies, and equivalent.  You may assume that the prepositional symbols do not clash with these words.  The following are examples of calls to the CNF function, illustrating the possible expressions:

(CNF ‘(simple))

(CNF ‘(not hard))

(CNF ‘(a implies b))

(CNF ‘((a or b) or c))

(CNF ‘((not (x or b)) equivalent ((not y) and (not (z implies a)))))

The CNF expression returned will be in a different form, for simplicity.  The function will return a list of lists of literals.  The atoms in the returned expression are just symbols and the keyword not.  For example, the expression

( (a b (not b)) (x) (r (not s) y) ((not z)))

essentially means:

( (a or b or (not b)) and (x)  and (r or (not s) or y)  and ((not z)) ).

The following stages are suggested in the conversion:

1. Eliminate all implications and equivalences, so that only and, or, and not operations remain.

2. Apply De Morgan’s law so that all not operations are applied to literals only.

3. Apply grouping to achieve conjunctive normal form.

There is no need to simplify the resulting expression (e.g., eliminating redundant literals or clauses that have positive and negative literals in a disjunction), although there will be a 10 point bonus if you do carry out the simplification.

As before, you may work in pairs. Store the LISP function, and any other supporting functions, in a file called CNF.lisp and submit that file through moodle by the due date.  LISP code is not always easy to read so place lots of comments in your code explaining key components. As always, using code from someone else or downloaded from the Internet is strictly prohibited and will be dealt with severely. A defense/demonstration may be required, and that is up to the instructor.

Keep posted on the website for updates and other details.

