
Genome 562 Population Genetics
Winter, 2013 J. Felsenstein

Homework 1
due January 16, 2013

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

1. (12 points) We have a sample of 190 individuals from a diploid population and have genotyoped
them at a locus which has three alleles, A1, A2, and A3. We find the following numbers in our
sample:

A1A1 A1A2 A1A3 A2A2 A2A3 A3A3

20 35 47 62 14 12

(i) What are the gene frequencies of these three alleles in the sample?
(ii) At these gene frequencies, what genotype frequencies will be expected to result from

random mating?

(iii) Are there more or fewer heterozygotes in this sample than expected?

2. (13 points) Suppose that we take a very large sample of individiuals that, unknown to us, has equal
numbers of individuals from two populations. At a locus which has two alleles, each population
is in Hardy-Weinberg proportions as a result of random mating, but at different gene frequencies.
For allele A, the gene frequency in population 1 is p and the gene frequency in population 2 is q.
(Note that we do not have that q = 1− p, they are not frequencies of the two different alleles).

(i) What will the frequencies of the three genotypes be in each of the two populations?
(Yes, this really is as easy as you think).

(ii) In terms of p and q, what are the genotype frequencies of the three genotypes expected
to be in the sample that has each population equally represented?

(iii) What would the genotype frequency of the heterozygote be at those gene frequencies
in a population which was in Hardy-Weinberg proportions?

(iv) Take the difference between the observed and the expected genotype frequency of the
heterozygote, where its expected genotype frequency is the one expected by someone
who thinks that this sample comes from a single random-mating population. What
is this difference?

(v) Can you express this difference as + or − a multiple of the square of some expression?
What is it? What does this say about whether we expect in such a mixed sample to
see an excess of heterozygotes or a deficit of heterozygotes?


