
Question 1. Use mathematical induction to show that n! ≥ 2n−1 for n =
1, 2, . . . .

Solution. The base of induction: if n = 1, then n! = 1! = 1 and 2n−1 =
21−1 = 20 = 1, so n! = 2n−1 in this case.

The induction step: suppose n! ≥ 2n−1 for some n ≥ 1. Prove that
(n+ 1)! ≥ 2(n+1)−1. Indeed,

(n+ 1)! = n! · (n+ 1) ≥ 2n−1 · 2 = 2n = 2(n+1)−1,

as desired.
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