MA 614 — Homework 23
Due Friday, March 25

Your answers should be detailed explanations in quality mathematical English. You must type
your homework in LaTeX.

1. Assume m < r < n. Use an inclusion-exclusion argument to prove that
= gfm\ (n—k n—m
> -(1on).
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2. Prove that (Z), k > 0 and n fixed, is log-concave using simple algebraic calculations.

3. Fix k > 1. How many permutations of [n] have no cycle of length k7 If fi(n) denotes this

number, find lim fk(n)
n—oo nl




