
CS 4811 Artificial Intelligence
Homework 3 — Propositional Logic

Due: Tuesday, March 17, 2009, beginning of class
(Assigned: Tuesday, March 3, 2009)

Reminder: This is an individual assignment. All the work should be the author’s and in
accordance with the university’s academic integrity policies. You are allowed to use any
previously written source in preparing your answers, but if you use any other source than
the textbook and the class notes, you should credit the source and specify it on your
assignment.

Question 1 (25 points–5 points each).

We noted in class that the daily usage of words such as ”and”, ”or”, and ”if ... then” might
not always directly translate to logic. For each sentence below, give both a translation into
propositional logic that preserves the intended meaning in English, and a straightforward
translation as if the logical connectives had their regular logic meaning. Show an unintuitive
consequence of the latter translation.

Part a. They may or may not be able to find the missing boaters.

Part b. Either the Dow goes up or there is more crisis coming.

Part c. Siskel and Ebert are movie reviewers.

Part d. The popcorn stand is open if you’d like to get some.

Part e. You touch another painting and they’ll kick us out of here.

Question 2 (15 points).

We have defined 4 binary logical connectives in propositional logic: ∧,∨,⇒, and ⇔. Are
there any others that might be useful? How many binary connectives can there be? Explain
your answers.

Question 3 (15 points).

Suppose that the agent has progressed to the point shown in Figure 7.4(a), having perceived
nothing in [1,1], a breeze in [2,1], and a stench in [1,2], and is now concerned with the
contents of [1,3], [2,2], and [3,1]. Each of these can contain a pit and at most one can contain
a wumpus. Following the example of Figure 7.5, construct the set of possible worlds. (You
should find 32 of them). Mark the worlds in which the KB is true and those in which each
of the following sentence is true:

α2 = “There is no pit in [2,2].”
α3 = “There is a wumpus in [1,3].”
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Question 4 (20 points–5 points each).

Prove each of the following assertions.

Part a. α is valid if and only if True |= α.

Part b. For any α, False |= α.

Part c. α |= β if and only if the sentence (α ⇒ β) is valid.

Part d. α |= β if and only if the sentence (α ∧ ¬β) is unsatisfiable.

Question 5 (25 points–5 points each).

Consider the following statements:
1. If there is an economic downturn, there will be fewer jobs.
2. If there are fewer jobs and John Doe has a good resume, he will get a good job.
3. If there are plenty of jobs (¬ fewer jobs), John Doe will get a good job.
4. John Doe has a good resume.
5. There is an economic downturn.

Part a. Convert the above statements into propositional logic by assigning a
propositional literal to each.

Part b. Use forward chaining to prove that John Doe will get a good job. Show
the and-or graph.

Part c. Show that if the knowledge base did not contain the last statement (there
is an economic downturn), it would not be possible to use forward chaining to
prove that John Doe will get a good job.

Part d. Convert the first four statements into conjunctive normal form (CNF).
The steps are the following:

1. Eliminate ⇔s by replacing them with implications
2. Eliminate ⇒ (implication)
3. Reduce the scope of negation using De Morgan’s rules and double-negation
4. Convert expressions into conjunct of disjuncts form
5. Make each conjunct a separate clause

Part e. Use resolution refutation on the CNF statements you created in part
(d) to prove that John Doe will get a good job.
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