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Mathematical theory of population genetics

Exercises 7.

1. (3 points) Show that with two loci, arbitrary number of alleles, ran-
dom mating and with no evolutionary processes (no selection, mutation
etc.), the allele frequencies are conserved.

2. (3 points) Show that D = T1T4 — T3 = D11 = —Dlg = —Dgl = D22
(see also the Lecture notes).
3. (4 points) Suppose that fitnesses of genotypes are determined additively

from fitnesses at individual loci. Then the fitness matrix is

app +bi ain +bia a4 by
a1z + b1 aiz + b1z ajg 4 by (1)
aze + b1 age +bia age + by

where the fitness contributions of the one-locus genotypes are a;; for
A;jA; and by; for B;B;, i,j = 1,2. Show that the mean fitness of the
population W is independent of gamete frequencies x;, 1 = 1,2, 3,4.



