MATH 457: Mathematical Logic
Homework # 5

March 16, 2005

Exercises on the tableau method.

1. Consider the pair of sentences

Vo (Uz = Axz): All unicorns are animals.

=3z (Uz A Az): No unicorns are animals.

(a) Use a signed tableau to test whether this pair of sentences is sat-
isfiable.

it is satisfiable, use your tableau to find a structure which sat-
b) If it is satisfiabl tabl to find a struct hich sat
isfies it.

2. Let A be the sentence
((Fz Pz) < (3x Qx)) = (Fz (Pr < Qx))

(a) Use a signed tableau to test whether A is logically valid.

(b) If A is not logically valid, use your tableau to find a structure in
which A is false.

3. Which of the following sentences are logically valid? Which are satisfi-
able? Use signed tableaux to justify your answers.
(a) VxVyVz ((Rzy A Ryz) = Rxz)
(b) (Vx Pz)= (3x Jy (Px A Rxy))
(¢) (VoVy—-Qxry)= (Vr—-Qrxx)
(d) (Vx 3y Rzy) = (Jy Vz Rxy)
(

)
)
)
)
(e) (JxVy Rxy) A (Vx Iy - Rzy)



