STA 335 Class Activity 9-26 Fall 2022

The Fundamental Bridge

1. Suppose that positively and negatively charged particles are arranged in an m x n grid of the type shown here (in the
m =mn =4 case).

If there is a positively charged particle directly above, below, to the left, or to the right of a negatively charged particle,
we say that those particles attract or are in an attracting pair (We do not consider or allow attraction along diagonals
or at a distance greater than one). Note that one particle may be in multiple attracting pairs. Suppose that positive
and negative particles are distributed on the grid mutually independently and uniformly randomly so that every node
gets a particle. What is the expected number of attracting pairs in the m x n grid?

2. A group of n > 4 people are comparing their birthdays. Let I; ; be the indicator random variable of 4 and j having the
same birthday (for ¢ < j). Is I » independent of I5 47 Is I; o independent of I 37 Is the set of all I;; independent?

3. (*) Two researchers independently select simple random samples from a population of size N, with sample sizes m and
n respectively (assume each researcher individually samples without replacement, but that together, the researchers
may select the same person). Find the expected size of the overlap of the two samples in two ways:

(a) Using the fundamental bridge.

(b) By recognizing the number of people in the overlap as a particular named random variable.



