ou d’u (u) ow %w <u>
—=a——tuf|— |, — =a——-twg(— ).
w

ot ox2 ot Ox?
Suppose: = u(z, t), w = w(z,t) is a solution of the system. Then the functions

uy = Au(tx + Cq, t + Cy), w1 = Aw(tx + Cq, t + C5);
up = expQ\z + aX’t)u(x + 2aXt, t), wo = expx + ar*t)w(z + 2a\t, t),
whereA, Cy, C,, and ) are arbitrary constants, are also solutions of this equations.
1°. Multiplicative separable solution:
u = [Cysin(kx) + Co cosx)]p(t),
=[C1sin(kz) + Cz cosex)](t),

whereC1, Cy, andk are arbitrary constants, and the functigns (t) andqy = 1(t) are determined
by the system of ordinary differential equations

¢} = —akPp + o f(p/1),
W, = —ak?) +g(o/1).
2°. Multiplicative separable solution:
u = [Crexplz) + Coexpk)]U (1),
w = [Crexplx) + Cz expkz)|W (1),

whereC1, C», andk are arbitrary constants, and the functiéhs U (t) andW =W (t) are determined
by the system of ordinary differential equations

Ul = ak®U + U f(U/W),

W/ = ak®W + Wg(U/W).
3°. Degenerate solution:

u = (Crz + CR)U (1),
w = (Crx + CR)W (1),
whereC; and C>, and the functiond/ = U(t) and W = W (t) are determined by the system of
ordinary differential equations
=Uf(U/W),
W/ =Wg(U/W).

This autonomous system can be integrated, since it is reduced, on elimihatraghomogeneous
first-order equation (the corresponding systems of Itétrend2° can be integrated likewise).
4°. Multiplicative separable solution:

=eMy(x), w=e Mz(),
where) is an arbitrary constant and the functians y(x) andz = z(z) are determined by the system
of ordinary differential equations

WYy + Ay +yf(y/2) =0,
vw A2+ 29(y/2) = 0.

5°. Solution(generalizes the solution of 1te3t):

u=efrMy(),  w=eMMAY), &= Ba-t,
wherek, A, 3, andy are arbitrary constants, and the functigrs y(£) andz = z(£) are determined
by the system of ordinary differential equations

BPyde + (akpB +)y; + (ak® + Ny +yf(y/z) =0,
aﬁzzgé + (205 +7)z¢ + (bk? + Nz + zg(y/z) = 0.

To the special case= )\ = 0 there corresponds a traveling-wave solution. The cage=of = 0 and
(6 =1 corresponds to the solution of IteBA.

az
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6°. Solution of point-source type:

2 2
u= exp(—jat> o), w= exp(—j@tﬂ(t),

where the functions = ¢(t) andvy = i(t) are determined by the system of ordinary differential
equations

¢ = -Zfltwﬂpf(%),

v =g+ ve(%).

7°. Functional separable solution:

u = exp(kxt + 2ak?t> = \t)y(£),
p( 3 - )y(f) £=a:+akt2,
w = exp(ka:t + Zakt® - )\t)z(f),

wherek and\ are arbitrary constants, and the functigs y(£) andz = z(£) are determined by the
system of ordinary differential equations

ayee + (A= k&y +yf(y/z) =0,
azge + (A —k&)z + zg(y/2) = 0.
8°. Letk is aroot of the algebraic (transcendental) equation
f(k) = g(k). )
Solution:
u=keo, w=eMo, = f(k),
where the functio = 6(x, t) satisfies the linear heat equation
o _
ot oz
9°. Periodic solution:

u = Ak expEpx) sin(Bx — 2aBut + B), 1
_ : B =1\ u?+=f(k),
w = AexpEux) sin(Bx — 2aBut + B), a
where A, B, andp are arbitrary constants, artdis a root of the algebraic (transcendental) equa-

tion (1).
10°. Solution:

= lt) exp[ / ) dt} b.t), w= exp{ / o((0) dt] 0z, 1),

where the functiorp = ¢(t) is determined by the separable nonlinear first-order ordinary differential
equation
¢ = [£(0) - ()], @2

and the functiord = 6(z, t) satisfies the linear heat equation
o _ o
ot o2
To the particular solutiop = k = const of equation (2) there corresponds the solution of 8&m
The general solution of equation (2) is written out in implicit form as

dy _
/ F@-gle ¢



11°. The transformation

u=aU +b1W, w=aU+bW,
wherea,, andb,, are arbitrary constants. (= 1,2), leads to an equation of the similar form for
andW.
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