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7.
∂2w

∂x2
+

∂2w

∂y2
= f (w).

This is astationary heat equation with a nonlinear source.

1◦. Supposew = w(x,y) is a solution of the equation in question. Then the functions

w1 = w(±x + C1,±y + C2),

w2 = w(x cosβ − y sinβ, x sinβ + y cosβ),

whereC1, C2, andβ are arbitrary constants, are also solutions of the equation (the plus or minus
signs inw1 are chosen arbitrarily).

2◦. Traveling-wave solution in implicit form:

∫ [
C +

2
A2 + B2 F (w)

]−1/2

dw = Ax + By + D, F (w) =
∫

f (w) dw,

whereA, B, C, andD are arbitrary constants.

3◦. Solution with central symmetry about the point (−C1, −C2):

w = w(ζ), ζ =
√

(x + C1)2 + (y + C2)2,

whereC1 andC2 are arbitrary constants and the functionw = w(ζ) is determined by the ordinary
differential equationw′′ζζ + ζ−1w′ζ = f (w).
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