
Lemma 2.29 (Fundamental Inequality) For any a > 0,

ln a ≤ a− 1

with equality if and only if a = 1.

Corollary 2.30 For any a > 0,

ln a ≥ 1− 1

a

with equality if and only if a = 1.

Proof Let a = 1
b in the fundamental inequality, where b > 0. Then
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Equality holds if and only if 1
b = a = 1, or b = 1.


