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1°. Solution in the form of the product of functions with different arguments, periodic in the space
variable (a similar solution can be obtained by swappiragndy):

u = [Cy sin(kz) + C cosz)]e(y),
w = [Cysin(kx) + Cz cosz)]y(y),

whereC1, Cy, andk are arbitrary constants, and the functigrns ¢(y) andy = ¢ (y) are determined
by the system of ordinary differential equations

o, = Ko+ of(o/¥),
Yy = K2+ g(p/9).
2°. Solution in multiplicative form:
u = [Crexpkz) + Cr expCkx)]U(y),
w = [Crexpz) + Cz expka)]W (y),

where C1, C,, and k are arbitrary constants, and the functidiis= U(y) and W = W (y) are
determined by the system of ordinary differential equations

Uy, =-k*U + U f(U/W),
Wy, = =k*W + Wg(U/W).
3°. Degenerate solution in multiplicative form:
u = (Crz + Co)U(y),
w = (Crz + Co)W (y),

whereC; andC} are arbitrary constants, and the functiér= U (y) andW = W (y) are determined
by the system of ordinary differential equations

U,, =Uf(U/W),
W, =Wg(U/W).
Remark. In ltems1°-3°, the functionsf andg can be dependent an
4°. Solution in multiplicative form:
u = eMTWE(R),  w=eMTn(2), 2 = axx +byy,

whereas, ap, by, andb, are arbitrary constants, and the functigrst(z) andn =n(z) are determined
by the system of ordinary differential equations

(a3 +0)EY. + 2(araz + bibp)€l + (af +bD)E = ££(¢/n),
(a3 + b3, + 2azaz + bibo)ry, + (a3 +b3)n = ng(€/n).
5°. Solution:
u=kl(z,y), w=06(z,vy),
wherek is a root of the algebraic (transcendental) equatf¢h) = ¢g(k), and the functio = 6(x, y)
satisfies the linear Helmholtz equation
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For its exact solutions see the “Handbook of Linear Partial Differential Equations for Engineers and
Scientists” by A. D. Polyanin (2002).
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