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We modify the generalized tanh method with the sech 
function, so as to obtain a new class of the soliton-like solu-
tions to a coupled set of generalized Hamiltonian equations. 

The generalized tanh method and its extensions 
[1 -3 ] are a tool to directly construct the tanh-profiled 
soliton-like solutions for certain equat ions of mathe-
matical physics. 

The sech function, like tanh, does not diverge at 
infinity either (for real arguments). We hereby try to 
modify the generalized t anh method by assuming that 
certain soliton-like solutions, physically localized, be 
of the form 

L 
u (x, t) = X sJ, (x, t) • t anh ' [ f (x, t)] 

1 = 0 j 

+ X t) • sech [ f ( x , t)] • t a n h ' ' [ f ( x , f)], (1) 
7 = 0 

where L and J are the integers determined via the 
balance of the highest-order contr ibut ions f rom both 
the linear and nonlinear terms of the original equa-
tion, while i (x, tys, 0Sj(x, r)'s, and f (x, t) are differ-
entiable functions. f ( x , t) should be real to make sure 
that the soliton profiles hold. 

It is noted that in the generalized tanh method, the 
soliton-like solutions only come from the first summa-
tion in Ansatz (1). What we do is to make the power 

series more complete via the introduct ion of the sec-
ond summat ion . 

We now apply the above modificat ion to a coupled 
set of generalized Hami l ton ian equations, 

ut = ux + 2 v , (2) 

vt = 2 e u v , where e = ± 1 , (3) 

which has an infinite number of conserved densities, 
the nondegenera te Hami l ton ian structure, certain 
Bäcklund t ransformat ions and exact solutions [4-8]. 

We use Ansatz (1) for both u(x, t) and Ü(X, t), and 
then equate to zero the coefficients of like powers of 
sech and tanh to get the explicit expressions for 
s/t(x, r)'s and ^ 7 (x, r)'s. Fo r simplicity, we consider a 

3 
trial f ( x , f ) = X {Fj(x)tj, and after computerized 

j=o 
symbolic computa t ion end up with Y (x, r) = ß t -I- y (x), 
where ß is a real, non-zero constant , while y(x) is a 
real, differentiable funct ion with yx(x)-/> + oo when 
x —* ± oo. Thus, we obtain a new class of the soliton-
like solutions as 

u(x, t)= ~{±i\ß\ sech [ßt + y (x)] 

— eßtanh[ßt + y(x)]} , (4) 

7 fx) — ß 
V(x, t) = >x ' 4

 f -{±i\ß\sech[ßt + y(x)] 

• tanh [ß t + y (x)] + £ ß sech2 [ßt + y (x)]} . (5) 

This class is different f rom that in [2, 7, 8]. It can also 
be reduced to solitary waves when y(x) = a x + (5, 
where a and <5 are real constants . 
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