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∂2w

∂t2
=

∂

∂x

[
f (w)

∂w

∂x

]
.

This equation is encountered in wave and gas dynamics.

1◦. Traveling-wave solution in implicit form:

λ2w −
∫

f (w) dw = A(x + λt) + B,

whereA, B, andλ are arbitrary constants.

2◦. Self-similar solution:

w = w(ξ), ξ =
x + A

t + B
,

where the functionw(ξ) is determined by the ordinary differential equation
(
ξ2w′ξ)′ξ =

[
f (w)w′ξ

]′
ξ
,

which admits the first integral [
ξ2 − f (w)

]
w′ξ = C.

To the special caseC = 0 there corresponds the solution in implicit form:ξ2 = f (w).

3◦. This equation can be reduced to a linear one; see Item3◦ in the stationary anisotropic heat
equation, where one should setg(w) = −1 andy = t.

References
Ames, W. F., Lohner, J. R., and Adams E.,Group properties ofutt = [f (u)ux]x, Int. J. Nonlinear Mech.,Vol. 16, No. 5–6,

p. 439, 1981.
Polyanin, A. D. and Zaitsev, V. F., Handbook of Nonlinear Partial Differential Equations, Chapman & Hall/CRC, Boca

Raton, 2004.

Copyright c© 2004 Andrei D. Polyanin http://eqworld.ipmnet.ru/en/solutions/npde/npde2207.pdf

1

http://eqworld.ipmnet.ru�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3303.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3303.pdf�
http://www.crcpress.com/shopping_cart/products/product_detail.asp?sku=C3553�

