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Exercise 7.1 [Tableaux for predicate logic]
Using tableaux, determine whether

a) the formula @zDxDyppx, y, zq is satisfiable.
b) the formula @x@y ppppx, yq ^ qpxqq Ñ Dyqpyqq is a tautology.

Exercise 7.2 [Decidable theories]
Let T be a recursively decidable theory. Show that there is a recursively enumerable

system of axioms that generates T .

Exercise 7.3 [The deductive system F ]
Prove:

a) @xrppx, yqs, y “ z $F @xrppx, zqs.

b) @xrppxq Ñ qpxqs, @xrppxqs $F qpfpaqq

Exercise 7.4 [Theory of equality]
Consider a signature S that only contains function symbols. The theory of equality

TΣE
is defined by the following set of axioms ΣE:

@x.x “ x @x@y.x “ y Ñ y “ x @x@y@z.x “ y ^ y “ z Ñ x “ z

@x1 . . . @xn@y1 . . . @yn.
n

ľ

i“1
xi “ yi Ñ fpx1, . . . , xnq “ fpy1, . . . , ynq,

where f{n P S. Develop an algorithm that checks whether a quantifier-free and closed
formula A is contained in TΣE

. As an example, your algorithm should return

a “ b^ fpaq “ fpgpbqq Ñ fpbq “ fpgpaqq P TΣE

a “ b^ pfpaq “ fpbqq R TΣE
.
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