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1.
∂2w

∂t2
=

∂2w

∂x2
+ aw + bwn.

Klein–Gordon equation with a power-law nonlinearity - 1.

1◦. Traveling-wave solutions fora > 0:

w(x, t) =
[

2b sinh2 z

a(n + 1)

] 1
1−n

, z = 1
2
√

a (1 − n)(x sinhC1 ± t coshC1) + C2 if b(n + 1) > 0,

w(x, t) =
[

−
2b cosh2 z

a(n + 1)

] 1
1−n

, z = 1
2
√

a (1 − n)(x sinhC1 ± t coshC1) + C2 if b(n + 1) < 0,

whereC1 andC2 are arbitrary constants.

2◦. Traveling-wave solutions fora < 0 andb(n + 1) > 0:

w(x, t) =
[

−
2b cos2 z

a(n + 1)

] 1
1−n

, z = 1
2

√
|a| (1 − n)(x sinhC1 ± t coshC1) + C2.

3◦. Fora = 0, there is a self-similar solution of the formw = t
2

1−n F (z), wherez = x/t.

4◦. For other exact solutions of this equation, see thenonlinear Klein–Gordon equationwith
f (w) = aw + bwn.
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