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1◦. Periodic multiplicative separable solution:

u = [C1 cos(kt) + C2 sin(kt)]y(x), w = [C1 cos(kt) + C2 sin(kt)]z(x),

whereC1, C2, andk are arbitrary constants, and the functionsy = y(x) andz = z(x) are determined
by the system of ordinary differential equations

ax−n(xny′x)′x + k2y + yf (y/z) = 0,

bx−n(xnz′x)′x + k2z + zg(y/z) = 0.
2◦. Multiplicative separable solution:

u = [C1 exp(kt) + C2 exp(−kt)]y(x), w = [C1 exp(kt) + C2 exp(−kt)]z(x),

whereC1, C2, andk are arbitrary constants, and the functionsy = y(x) andz = z(x) are determined
by the system of ordinary differential equations

ax−n(xny′x)′x − k2y + yf (y/z) = 0,

bx−n(xnz′x)′x − k2z + zg(y/z) = 0.
3◦. Degenerate multiplicative separable solution:

u = (C1t + C2)y(x), w = (C1t + C2)z(x),

where the functionsy = y(x) andz = z(x) are determined by the system of ordinary differential
equations

ax−n(xny′x)′x + yf (y/z) = 0,

bx−n(xnz′x)′x + zg(y/z) = 0.

4◦. Multiplicative separable solution:

u = x
1−n

2 [C1Jν(kx) + C2Yν(kx)]ϕ(t), ν = 1
2 |n − 1|,

w = x
1−n

2 [C1Jν(kx) + C2Yν(kx)]ψ(t),
whereC1, C2, andk are arbitrary constants,Jν(z) and Yν(z) are the Bessel functions, and the
functionsϕ = ϕ(t) andψ = ψ(t) are determined by the system of ordinary differential equations

ϕ′′tt = −ak2ϕ + ϕf (ϕ/ψ),

ψ′′tt = −bk2ψ + ψg(ϕ/ψ).
5◦. Multiplicative separable solution:

u = x
1−n

2 [C1Iν(kx) + C2Kν(kx)]ϕ(t), ν = 1
2 |n − 1|,

w = x
1−n

2 [C1Iν(kx) + C2Kν(kx)]ψ(t),
whereC1, C2, andk are arbitrary constants,Iν(z) andKν(z) are the modified Bessel functions, and
the functionsϕ = ϕ(t) andψ = ψ(t) are determined by the system of ordinary differential equations

ϕ′′tt = ak2ϕ + ϕf (ϕ/ψ),

ψ′′tt = bk2ψ + ψg(ϕ/ψ).
6◦. Solution withb = a:

u = kθ(x, t), w = θ(x, t),

wherek is a root of the algebraic (transcendental) equationf (k) = g(k), and the functionθ = θ(x, t)
satisfies the linear Klein–Gordon equation
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