CCS Problem-Solving 1 Professor: Padraic Bartlett

Homework 16: More Probability
Due Thursday, Week 9, at the start of class. UCSB 2014

Solve one of the following three problems. As always, prove your claims/have fun!

0. Solve any un-signed-up-for problems from HW#15!

1. Take the collection S,, of all permutations of the numbers {1,2,...n}: that is, let

S, =A{f:{1,2,...n} = {1,2,...n}, f is a bijection.}

For example, S5 contains two elements: the map that sends 1 — 1,2 — 2 and the

other map that sends 1 — 2,2 — 1.

Choose a permutation f at random from 5,,. What are the odds that your permutation
has no “fixed” points: that is, that f(k) # k for every k? (You will get a formula that

depends on n here.)

2. Glven any two points on the boundary of a unit circle, you can draw a line segment
between them: call this a chord. Randomly pick a chord on a circle of radius 1.

What is the probability that it is longer than v/3?

3. A dizzy lemming is standing on the edge of a cliff; from where it is currently placed,
any step towards the cliff will cause it to fall off of the cliff. At each time step, it takes
a random step either towards or away from the cliff (with towards and away both
occurring with probability 1/2.) Suppose that its warren is n steps away from the
cliff, and that if it makes it to either its warren or falls off the cliff it stops wandering

(because it either goes to bed or is very sad.)

What are the odds that it falls off the cliff?



