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Question.

Let ℓ be a lower bound of a set A. Show that inf A = ℓ if and only if there exists a sequence

(an) in A such that xn → ℓ.

Solution. (=⇒) For ϵ = 1
n
, there exist xn ∈ A such that xn < ℓ + 1

n
, i.e., ℓ ≤ xn < ℓ + 1

n
.

By Sandwich theorem, xn → ℓ. [2]

⇐= Let ε > 0. As an → ℓ, ∃ N ∈ N such that |an − ℓ| < ε ∀ n ≥ N . [1]

This implies that aN < ℓ+ ε. We note that aN ∈ A. Therefore, inf A = ℓ. [2]
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