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2.
∂2u

∂x2
+

∂2u

∂y2
= eλuf (λu – σw),

∂2w

∂x2
+

∂2w

∂y2
= eσwg(λu – σw).

1◦. Solution:

u = U (ξ) −
2
λ

ln |x + C1|, w = W (ξ) −
2
σ

ln |x + C1|, ξ =
y + C2

x + C1
,

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

(1 + ξ2)U ′′
ξξ + 2ξU ′

ξ +
2
λ

= eλUf (λU − σW ),

(1 + ξ2)W ′′
ξξ + 2ξW ′

ξ +
2
σ

= eσW g(λU − σW ).

2◦. Solution:

u = θ(x,y), w =
λ

σ
θ(x,y) −

k

σ
,

wherek is a root of the algebraic (transcendental) equation

λf (k) = σe−kg(k),

and the functionθ = θ(x,y) satisfies the solvable equation

∂2θ

∂x2 +
∂2θ

∂y2 = f (k)eλθ.

This equation is encountered in combustion theory. For its exact solutions, see the “Handbook of
Nonlinear Partial Differential Equations” by A. D. Polyanin & V. F. Zaitsev (2004).
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