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2. Nonlinear Systems of Two Parabolic Equations
(Reaction-Diffusion Equations)

2.1. Reaction-Diffusion and Mathematical Biology Systems of the
Form ∂u

∂t
= a ∂2u

∂x2
+ F (u, w), ∂w

∂t
= b ∂2w

∂x2
+ G(u, w)

Preliminary comments. Similar systems of equations are frequent in the theory of heat and mass
transfer of reacting media, the theory of chemical reactors, combustion theory, mathematical biology,
and biophysics.

Systems of this form are invariant under translations in independent variables (and under the
change ofx to −x) and admit traveling-wave solutions,u = u(kx − λt) andw = w(kx − λt). These
solutions and also degenerate solutions where one of the sought functions is zero are not considered
further on.

The functionsf (ϕ), g(ϕ), andg(ϕ) appearing below are arbitrary functions of an argument
ϕ = ϕ(u,w); the equations are arranged in order of complicating this argument.
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2.2. Reaction-Diffusion and Mathematical Biology Systems of the

Form ∂u
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Preliminary comments. Similar systems of equations are frequent in the theory of heat and mass
transfer of reacting media, the theory of chemical reactors, combustion theory, mathematical biology,
and biophysics. The valuesn = 1 andn = 2 correspond to equations with axial and central symmetry,
respectively.

The functionsf (ϕ), g(ϕ), andg(ϕ) appearing below are arbitrary functions of an argument
ϕ = ϕ(u,w); the equations are arranged in order of complicating this argument.
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The EqWorld website presents extensive information on solutions to various classes of ordinary differential equations, partial
differential equations, integral equations, functional equations, and other mathematical equations.
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