
Math 350: Foundations for Theoretical Mathematics Fall 2024

Worksheet §2.6–2.10

1. Negate the following statements.

(a) If n is smooth, then n is not prime.

(b) Some cats are mammals.

(c) ∃x ∈ R such that ∀y ∈ R, xy < y.

(d) ∀ε > 0, ∃δ > 0 such that if |x− a| < δ, then |f(x) − f(a)| < ε.

(e) If the kernel of φ is a subset of H, then ∃ψ such that φ = π ◦ψ.

2. True or false?

(a) ∀x ∈ N, ∃y ∈ N such that x = y+ 1.

(b) ∃x ∈ N such that ∀y ∈ N, x = y+ 1.

(c) ∀x ∈ Q, ∃y ∈ Q such that x2 + 10x− y = 0.

(d) ∀y ∈ Q, ∃x ∈ Q such that x2 + 10x− y = 0.

(e) ∀r ∈ R, r > 0, ∃n ∈ N such that nr > 1.

(f) ∃A ⊆ N such that ∀n ∈ A, 2n ∈ A and 2n+ 1 /∈ A.

(g) ∀S ⊆ R, ∃s ∈ S such that ∀r ∈ S, s ≤ r.

(h) ∃B ⊆ R such that B is infinite and ∀x,y ∈ B, |x− y| ≥ 1.
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