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We study a class of processes that are akin to the Wright-Fisher model, with
transition probabilities weighted in terms of the frequency-dependent fitness
of the population types. By considering an approximate weak formulation of
the discrete problem, we are able to derive a corresponding continuous weak
formulation for the probability density. Therefore, we obtain a family of partial
differential equations (PDE) for the evolution of the probability density, and
which will be an approximation of the discrete process in the joint large
population, small time-steps and weak selection limit. If the fitness functions
are sufficiently regular, we can recast the weak formulation in a more standard
formulation, without any boundary conditions, but supplemented by a number
of conservation laws. The equations in this family can be purely diffusive,
purely hyperbolic or of convection-diffusion type, with frequency dependent
convection. The particular outcome will depend on the assumed scalings. The
diffusive equations are of the degenerate type; using a duality approach, we
also obtain a frequency dependent version of the Kimura equation without any
further assumptions. We also show that the convective approximation is
related to the replicator dynamics and provide some estimate of how accurate
is the convective approximation, with respect to the convective-diffusion
approximation. In particular, we show that the mode, but not the expected
value, of the probability distribution is modelled by the replicator dynamics.
Some numerical simulations that illustrate the results are also presented.

Subjects: Populations and Evolution (g-bio.PE); Analysis of PDEs
(math.AP)

MSC classes: 92D15, 92D25, 35K57, 35K67, 35L65

Cite as: arXiv:1107.1549 [g-bio.PE]

(orarXiv:1107.1549v3 [g-bio.PE] for this version)

Submission history

From: Max Souza [view email]

[v1] Fri, 8 Jul 2011 03:14:52 GMT (296kb,D)
[v2] Thu, 3 May 2012 12:55:45 GMT (306kb,D)
[v3] Fri, 5 Oct 2012 01:15:52 GMT (328kb,D)

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Download:

. PDF
. Other formats

Current browse context:
g-bio.PE

< prev | next >

new | recent | 1107

Change to browse by:

math
math.AP
g-bio

References & Citations
. NASA ADS

Bookmarkwnat is this?)

B&<RRDMES
e



Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



