ow

== —[f( )—] + gla).

This equation occurs in nonlinear problems of heat and mass transfer with volume reaction.

1°. Traveling-wave solution:
w=w(z), z=kx+t,

wherek and A\ are arbitrary constants, and the functiefz) is determined by the autonomous
ordinary differential equatiok?[ f (w)w’], — Aw’, + g(w) = 0.

2°. Let the functionf = f(w) be arbitrary and Ieg = g(w) be defined by
w + B,
0= 7

where A and B are some numbers. In this case, there is a functional separable solution, which is
defined implicitly by

/f(w) dw = At - %Bmz + Chiz + Oy,

whereC; and(C} are arbitrary constants.
3°. Let nowg = g(w) be arbitrary and lef = f(w) be defined by
Ardaw+ B AxAs

g(w) g(w)

z=-ae [ Sy

where A;, Ay, and Az are some numbers. Then there are generalized traveling-wave solutions of
the form

fw) =

Z dw, @

@

tx +C) Aq

V2Ast + O - A_3

where the functionw(Z2) is determined by the inversion of (2), ad6g andC, are arbitrary constants.
4°, Letg = g(w) be arbitrary and lef = f(w) be defined by

flw) = )<A1w+A3 / Zdw) exp{—A4 / ‘é”’)} &)
1 dw A2
Z= o exp[—A4 / (w)} A @

whereA;, A,, A3, andA,4 are some numbersig # 0). In this case, there are generalized traveling-
wave solutions of the form

A
w=w(Z), Z-= - 3—4423(2/13t +CY),

w=w(Z), Z=qpt)z+i(),
where the functionv(7) is determined by the inversion of (4),

o(t) = i(CleZA“t - j—j)_m, (t) = =40 [Al [etderaz [ 25 C’z] ,

andC; and(; are arbitrary constants.

5°. Let the functionsf(w) andg(w) be as follows:

fw) =), glw) =220 o)+,
@' (w)
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wherep(w) is an arbitrary function and, b, andc are any numbers (the prime denotes a derivative
with respect tav). Then there are functional separable solutions defined implicitly by

p(w) = e [Cy cos@y/ac) + Co sin(y/ac)]| - g if ac>0,

p(w) = e [Cy coshy/=ac) + C sinh@y/=ac)] - g if ac<O.

6°. Let f(w) andg(w) be as follows:

p(w) }
@y (w) ]’

where o(w) is an arbitrary function and is any number. Then there are functional separable
solutions defined implicitly by

Flaw) = wigly (1), g@w=a%u+z

p(w) = Ce®t - %a(x + 02)2.
7°. Let f(w) andg(w) be defined by the formulas
_ 4 V()
BaZE)
whereV (z) is an arbitrary function of, A andB are arbitrary constantsi(B # 0), and the function
z = z(w) is determined implicitly by

f(w) g(w) = B[2:"Y2V](2) + B2"¥2V ()],

w = /2_1/2‘/;'(2') dz + Cy, 5)

with C7 being an arbitrary constant. Then, there is a functional separable solution of the form (5)
where

2
:_M'FZBZ?'F BOZ,
4At + Cy 2A
C> andCj are arbitrary constants.
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