
DISCRETE MATHEMATICS AND COMPUTATIONAL COMPLEXITY

1. [Compulsory]

Let R be the set of all relations on a set A.

a) Express the predicate P(x), meaning that x ∈ R is a transitive relation, in terms
of appropriate symbolic logic.
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b) Prove that the proposition p given by ∀R(P(R) ↔ (∀n ∈ Z+Rn ⊆ R)) is true,
where the universe of discourse is R.
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c) Prove that the proposition q given by ∀R(P(R) → (∀n ∈ Z+ ((n ≥ 2) → P(Rn))))
is true, where the universe of discourse is R.
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d) Replacing the implication in the definition of q by its converse yields another
proposition r. Prove that r is false.
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e) A relation R′ is said to be the transitive closure of R when R′ is the smallest
transitive relation containing R. Define the connectivity relation R∗ and prove
that R∗ = R′.
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