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1.(2) Show that the following abstract proposition is a contingency (i.e., neither a tautology,
nor a contradiction):

((¬a ∨ c) ∧ (a⇔ b))⇒ ((¬c ∧ d)⇒ e) .

2. LetP be the set of all people, and suppose thatAnna ∈ P. Furthermore, let F be a unary
predicate on P and let C be a binary predicate on P with the following interpretations:

F (x) : ‘x is female’, and
C(x, y) : ‘x is a child of y’ .

Give formulas of predicate logic that express the following sentences:

(a)(1) Anna has a mother.

(b)(1) Anna is a mother, but she has no daughters.

3.(3) Prove with a derivation (i.e., using the methods described in Part II of the book) that
the formula

(¬Q⇒ P )⇒ (P ∨ ¬(Q⇒ P ))

is a tautology.

4. Determine whether the following formulas hold for all sets A, B and C. If so, then give
a proof; if not, then give a counterexample.

(a)(2) A \ C ⊆ B⇒A ∪B ⊆ C

(b)(2) A ∪B ⊆ C⇒A \ C ⊆ B

5. Let A = {0, 1, 2, 3, 4} and define the binary relation R on A such that for all x, y ∈ A:

x R y if (y = 2x) ∨ (y = 3x) .

(a)(1) Give the formula that expresses ‘R is a mapping’ and show that R is not a mapping.

(b)(1) Define a set X ⊆ A such that the relation

R ∩ ({0, 1, 2} ×X)

is a bijection from {0, 1, 2} to X.

1



Final exam Logic & Set Theory (2IT61)

Thursday April 13, 2017, 18:00–21:00 hrs.

6. Define the binary relation S on Z such that for all x, y ∈ Z:

x S y if, and only if, 5x− 5y is a multiple of 10 .

(a)(3) Prove that S is an equivalence relation.

(b)(1) In how many equivalence classes does S partition Z? (Motivate your answer.)

7.(3) Prove that
∑n

i=1 2
i = 2(2n − 1) for all natural numbers n ≥ 1.
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