Math 228: Homework 3

Mary Radcliffe

due 22 Sept 2016

. Recall the Fibonacci numbers are defined by the recurrence relation s, =
Sn—1+ Sn_2, and sg = s; = 1. Prove the following identities.

(a) so+ 84+ + 82 = Sopp1 — 1
(b) >k—o (3)sk = s20

(€) Sant1 = 3821 — S2pn—3

. Let a, be the number of ways to pay n dollars using only 10 dollar bills,
5 dollar bills, and 1 dollar bills. Find a recurrence relation and a set of
initial conditions for a.,.

. Find an explicit formula for a,, when a,, is defined by the recurrence re-
lation a,, = 3a,—1 — 2a,—2 subject to the initial conditions ayg = 3 and
a; = 4.

. Suppose you go to a party with n — 1 other people, and each person
checks a coat at the coatcheck. The coatcheck worker is lazy, and throws
away all the coatcheck tickets, so that when everyone leaves the party, he
randomly hands out coats. How many ways can the coats be returned so
that nobody receives their own coat back?

You may think of this as a permutation 7 on [n], so person i receives back
coat (i), and thus 7 (i) # 4 for every i (that is, nobody gets what their
own coat, so every coat is sent to a person to whom it does not belong).
Such a permutation is called a derangement of [n].

Find a recurrence relation on the number of derangements of [n].



