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Exercise 25: Uni�cation

Given the constants a, b and c, the functions f and g, the variables x, y, z, x′

and the predicates P and Q.

Apply the uni�cation algorithm to each of the following sets of literals. If a set
is uni�able, also give a most common uni�cator.

(a) {P (x, f(y)), P (g(y, a), f(b)), P (g(b, x′), z)}

(b) {P (f(x), f(f(a))), Q(f(x), f(f(a)), g(z, z, z))}

(c) {Q(a, x, g(a, b, c)), Q(a, f(z), g(a, b, y)), Q(a, f(f(x′)), g(a, x, g(c, b, a)))}

6 Points

Exercise 26: Ground Resolution

Given the constant c the monadic function f and the variables x, y and z. Prove
the unsatis�ability of the following formula in Skolem normal form using ground
resolution:

F = ∀x∀y∀z((¬P (f(c))∨¬P (y)∨Q(y))∧P (f(z))∧ (¬P (f(f(x)))∨¬Q(f(x))))

(a) Give the set of clauses.

(b) Illustrate the ground resolution in its graphical form including the substi-
tutions used.

(c) Which basic instances of clauses have to be composed to arrive at the
empty clause?

6 Points

Exercise 27: Resolution in First Order Logic

Given the constants a, b, c, d and the variables xi, yi. Prove the unsatis�ability
of the following set of clauses using resolution in �rst order logic according to
Robinson:

{{B(a)}, {R(b)}, {¬D(x3, y3), E(x3, y3)}, {¬R(x4), F (x4)},
{¬F (y5),¬E(x5, y5), F (x5)}, {¬B(x6),¬F (x6)},

{B(c)}, {R(d)}, {D(c, d)}}
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(a) Illustrate the resolution in its graphical form including the substitutions
used.

(b) Which basic instances of clauses have to be composed to arrive at the
empty clause?

5 Points

Exercise 28: Procedure of proof of universality

Given an arbitrary formula F in �rst order logic. How does one show the uni-
versality of F using resolution in �rst order logic (not ground resolution!)? Enu-
merate the necessary steps.

3 Points
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