1. c’)z_u = ii (m"%> +uf(bu — cw) + g(bu — cw)
t2 ™ Oz ox '
d’w a 0 n OW
v = m—n%(w E) + w f(bu — cw) + h(bu — cw).
1°. Solution:

u =) +ch(x,t), w=y()+0b0(x,t),
wherey = ¢(t) andy = ¢(t) are determined by the system of ordinary differential equations

oy = o f(bp = c) + glby — ),
Vi = Y fbe — cp) + h(bp — c1p),

and the functior® = 6(z, t) satisfies the linear equation
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> + f(bp — c)h.

For f = const, this equation can be solved by the method of separation of variables.
2°. Let us multiply the first equation by and add it to the second equation multiplied fyto

obtain 52 5 )
3—5 = :%a_x (x"a—i) +Cf(Q) +bg(Q) —ch((),  (=bu-cw. 1)

This equation will be treated in conjunction with the first equation of the original system,

2

O = (475 ) +ur(©) + 400 &)
Equation (1) can be treated separately. Given a solgteq(x, t) of equation (1), the function =
u(zxy, . . ., Ty, t) can be found by solving the linear equation (2), and the funetisnu(x1, . . ., 2., t)
is determined by the formula = (bu - {)/c.

Note three important cases:

() In the general case, equation (1) admits a space-homogeneous sa@luti@ft). The
corresponding solution of the original system is given in Iténin a different form.

(ii) Inthe general case, equation (1) admits a statiogary(x); the corresponding exact solutions

of equation (3) have the forms = ug(z) + >_ e tu,(z) and u = ug(x) + 3_ cos@,t)uld(z) +

> sin@,t)ul(x).
(iii) If the condition ¢ f (¢, ¢) + by(t, ¢) — ch(t, ) = k1{ + ko holds, equation (1) is linear,
0% _a 0 ([ ,0C
W‘m—na—x@ %)*’W’%’

and can be solved using the method of separation of variables.

I
Copyright(©) 2004 Andrei D. Polyanin http://eqworld.ipmnet.ru/en/solutions/syspde/spde4101.pdf


http://eqworld.ipmnet.ru�

