Notes

Integration of them over y leads to

{5(Z)=ﬁebazla ,

w(z)=bazz+y, (i)

where f and yare constants. We thus obtain the result

u(x,y,z,t)= F—a-tanh (15)

'[ﬂea(’+b1/“)+ax+by+a2bz+y]

2

Sample 2: Solitary waves are a special case of the fam-
ily, since we are able to assume that

V(2 +A(,)=by+cz+pt+h, (16)
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The breaking soliton equations are a class of nonlinear evo-
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sciences. In this paper, the application of the generalized tanh
method with symbolic computation leads to new exact solu-
tions for a generalized breaking soliton equation, of which the
previously-obtained solutions are the special cases.

Within a decade, a class of nonlinear evolution
equations, called the breaking soliton equations, has
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where b, ¢, p and h are constants. Constraint (10) then
leads to

u(x,y,z,t)= F—a-tanh V)
ax+by+cz+a(%—a2)t+h

2
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become a widely interesting subject in physical and
mathematical sciences, as seen, e.g., in [1-5]. In ad-
dition to the rich mathematical properties, those equa-
tions are found to include the self-dual Yang-Mills equa-
tion, and to be of value in describing the (2+1)-dimen-
sional interaction of the Riemann waves and long
waves. A generalized breaking soliton equation [1, 2]
reads as

(=4 Uy Uy=2 Uy Uy F Ury), = - Uy s (D)

where o7 is real. Two classes of exact solutions of €))
have been found, one of which is the solitary waves plus
arbitrary functions of ¢ [4], the other is linear with re-
spect to y but independent of o7 [5].

In this paper, we apply the computerized symbolic
computation and generalized tanh method [6] to (1), as-
suming that the exact solutions are of the form

N
u(x,yt)= ZOAm(y, 1) 2

-tanh™ [¥(y, 1) x + O(y, 1)],
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where the A, (y,7)’s, ¥(y,t) # 0 and O(y, ) are
differentiable functions of y and ¢ only, with Ay (y, £) #0,
while N = 1, determined by the leading-order analy-
sis.

Inserting Ansatz (2) into (1) leads to a huge expres-
sion. Then we separate out the different terms. Equating
to zero the coefficients of like powers of x, we obtain
from the terms with x and x° the first constraint,

¥ (y, t) = y = constant . 3)
Equating to zero the coefficients of like powers of

tanh (¥ x+ ©), we obtain more constraints on ¥, A, (y, f),
Ay (3, 1) and O (y, t), one of which,

tanh® (¥x+0): [A; (, D+2¥]1 6, (», =0, (4)

leads to the following families of exact solutions
of (1):

Family I:

With the condition that A; = -2 y, we get the expres-
sions for O(y,t) and A (y, ) from the terms with
tanh® (¥ x+ ©) and tanh* (¥ x+ ©), separately. The first
family is thus found as

u' (x,y,1)==2y -tanh [y x+pu(t) y+ @(1)]

2

Y () | yo,(2)

4y 2y )

o y ()
2|//3

+

+2y yu(n)+ +y(),
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Notes

where the constant y # 0 as well as the differentiable
functions 4 (¢), w (¢) and y (¢) are all arbitrary.

The solutions obtained in [4, 5] are special cases of
Family I.

Family II:

Starting from the assumption that @ = O (¢) only, we
obtain the expression for A, (y, ) from the terms with
both tanh? (¥ x+ ©) and tanh* (¥ x+ @), and get A, (y, 1)
= 7 = constant from the terms with tanh (¥x+©),
tanh® (¥ x+ ©) and tanh® (¥ x+ ©). The second family
is calculated as

ull(x,y,1) =7 tanh [y x + 0] + 21258 o (’) +0(1), (6)
where the constants ¥ # 0 and 7# 0 as well as the diffe-
rentiable functions O (¢) and ¢ () are all arbitrary. This
family is independent of c.

The solutions obtained in [5] are a special case of
Family II.
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