
CSE 814, Fall 2014, Exercise, Due: Sep 22 Name: 1

First Order Predicate Logic

Note: The worksheet will use the more standard predicate logic symbols: ∀ for “for all”, ∃ for “there ex-
ists”, ¬ for negation, ∧ for conjunction, ∨ for disjunction, ⇒ for implication, ⇔ for double-implication.
more traditional.

1. Let the following Horn clauses be given as hypotheses:
(a) parent(x, y) ⇒ ancestor(x, y)
(b) parent(x, y) ∧ ancestor(y, z) ⇒ ancestor(x, z)
(c) ancestor(x, y) ∧ female(y) ⇒ loves(y, x)
(d) parent(George,Sam)
(e) parent(George,Andy)
(f) parent(Andy ,Mary)
(g) parent(Mary , Jane)
(h) male(George)
(i) male(Sam)
(j) female(Mary)
(k) female(Jane)

(a) Let H denote this set of Horn clauses. Show the values that will be computed for R when
using the forward-chaining version of infer (slide 12 of 03 FOL 2) during evaluation of
infer(H, loves(Jane,George)). Feel free to abbreviate predicate names and constant names
by unambiguous prefixes (first letters in this case). (Using upper case for constants and
lower case for predicates makes it a bit more readable.)

(b) Show the values for g, G′, and W ′ in an execution of the backward-chaining version of infer
(slide 17 of same lecture set) during evaluation of infer(H, {loves(Jane,George)}, [ ]). Feel
free to use your intelligence when selecting the goal g and the clause of H ′ to use in the
steps marked “Choice 1” and “Choice 2”. Smart choices can get you to your goal quickly.

2. Consider the following argument.

Anyone who drinks coffee from Dunkin’ Donuts has a stomach of steel.
Every coffee drinker drinks coffee from Dunkin’ Donuts or from Starbucks.
Anyone who drinks coffee from Starbucks is a yuppie.
Every yuppie has a college degree.
No one with a sensitive stomach is married to someone with a stomach of steel.
Mary has a sensitive stomach and John is a coffee drinker.
Therefore, if John does not have a college degree, then Mary and John are not married.

(a) Given definitions for predicates to use in formalizing this argument in FOL and then use
the predicates to express the hypotheses and the conclusion of this argument as wff.

(b) Rewrite the hypotheses and the negated conclusion in clause form.

(c) Use resolution to show that the hypotheses and the negated conclusion are contradictory.


