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Problem 1: Prove that
(
(p =⇒ q) ∧ (q =⇒ r)

)
=⇒ (p =⇒ r) is a tautology.

a) by using truth tables,

b) by using logic equivalence laws.

(4P)

Problem 2: Suppose you have predicates A(x), E(x), and W (x). Negate the following logical
statements and then push all negations inward so that they are only acting on the predicates
A(x), E(x), and W (x). Also, state whether the statement is a predicate or a proposition.

a) ∀x
(
A(x) =⇒ E(x)

)
b) ∃x

(
E(x) ∧ ¬W (x)

)
(4P)

Problem 3: Translate the following sentences into symbolic logic.

For every positive real number ε, there is a positive real number δ for which the relation
|x− a| < δ implies |f(x)− f(a)| < ε.

(2P)

Problem 4: Show that the subset relation ⊂ is transitive. (2P)

Problem 5: Let M,N be sets.

(a) Prove that N ⊂M if and only if M ∪N = M .

(b) Show that M ∩N = M ∪N holds true if and only if M = N .

(4P)

Problem 6: Let M,N,L be sets.
a) Prove the following rule of de Morgan:

M \ (N ∪ L) = (M \N) ∩ (M \ L).

b) Prove the following distributivity law:

M ∩ (N ∪ L) = (M ∩N) ∪ (M ∩ L).

(4P)


