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1◦. Multiplicative separable solution:

u = [C1 sin(kx) + C2 cos(kx)]ϕ(t),

w = [C1 sin(kx) + C2 cos(kx)]ψ(t),

whereC1, C2, andk are arbitrary constants, and the functionsϕ = ϕ(t) andψ = ψ(t) are determined
by the system of ordinary differential equations

ϕ′t = −ak2ϕ + ϕf (ϕ/ψ),

ψ′t = −bk2ψ + ψg(ϕ/ψ).

2◦. Multiplicative separable solution:

u = [C1 exp(kx) + C2 exp(−kx)]U (t),

w = [C1 exp(kx) + C2 exp(−kx)]W (t),

whereC1, C2, andk are arbitrary constants, and the functionsU = U (t) andW = W (t) are determined
by the system of ordinary differential equations

U ′
t = ak2U + Uf (U/W ),

W ′
t = bk2W + Wg(U/W ).

3◦. Degenerate solution:
u = (C1x + C2)U (t),

w = (C1x + C2)W (t),

whereC1 andC2, and the functionsU = U (t) andW = W (t) are determined by the system of
ordinary differential equations

U ′
t = Uf (U/W ),

W ′
t = Wg(U/W ).

This autonomous system can be integrated, since it is reduced, on eliminatingt, to a homogeneous
first-order equation (the corresponding systems of Items1◦ and2◦ are integrated likewise).

4◦. Multiplicative separable solution:

u = e−λty(x), w = e−λtz(x),

whereλ is an arbitrary constant and the functionsy = y(x) andz = z(x) are determined by the system
of ordinary differential equations

ay′′xx + λy + yf (y/z) = 0,

bz′′xx + λz + zg(y/z) = 0.

5◦. Solution(generalizes the solution of Item4◦):

u = ekx−λty(ξ), w = ekx−λtz(ξ), ξ = βx − γt,

wherek, λ, β, andγ are arbitrary constants, and the functionsy = y(ξ) andz = z(ξ) are determined
by the system of ordinary differential equations

aβ2y′′ξξ + (2akβ + γ)y′ξ + (ak2 + λ)y + yf (y/z) = 0,

bβ2z′′ξξ + (2bkβ + γ)z′ξ + (bk2 + λ)z + zg(y/z) = 0.
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To the special casek = λ = 0 there corresponds a traveling-wave solution. Fork = γ = 0 andβ = 1,
we have the solution of Item3◦.
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