
Genome 562 Population Genetics
Winter, 2015 J. Felsenstein

Homework 7

due February 25, 2015

Do these problems, and email the results (if you can, in a PDF or else in Word or .DOCX format).
Like all of the weekly homeworks this one totals 25 points and is due at the end of that day (at midnight).

1. (12 points) Use the computer simulation program PopG to answer the questions below. PopG
is available from http://evolution.gs.washington.edu/popgen/popgen.html or from the link
on the course web page (or just type “PopG” into a search engine).

It is a Java executable, distributed, along with its documentation, in a “Java archive”, PopG.jar.
It will work on Windows, Mac OS X, and Linux systems (an Android version is in preparation).
For Windows machines you may have to download Oracle Java: see the instructions in the Popg
documentation. Instructions for running the program are also given there.

Simulate genetic drift in a population of 1000 individuals with an initial gene frequency of 0.4,
with no natural selection, no mutation, and no migration. Use at least 100 replicate lines.

(a) What is the probability that the A allele takes over the population? About how long, in
generations, does this take ?

(b) Do the same for a population of 100 individuals. What are these probabilities and times in
that case, and how do they compare to the ones for N = 1000?

2. (13 points) In a diploid population of N individuals, suppose that half of them, chosen at random,
live in resource-rich locations and half in rersource-poor locations. The former each contribute
3 × 106 gametes each to a gamete pool, and the latter each contribute 1 × 106. To form the next
generation N individuals arise by sampling randomly from this gamete pool.

(a) What fraction of all the gametes in the pool come from the resource-rich parents? What
fraction come from the resource-poor parents?

(b) If for any two gene copies in generation t − 1 there is the probability ht−1 that they are not
identical by descent, and that is the same whether the two copies are in the same individual or not
in the same individual, what is the probability that two copies in generation t are not identical
by descent?

(c) In terms of N , what is the effective population number?

Hints: You will need to consider two gametes drawn from the gamete pool that makes up generation

t, and you will have to consider the probabilities that they both come from resource-rich individuals,

both from resource-poor individuals, or one from each. In each case you will want to get the

probability that they come from the same parent, and the probability that two gametes from that

parent come from the same gene copy or the two different gene copies in that parent. Keep in

mind that there are N/2 resource-rich parents and N/2 resource-poor parents.


