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A symbolic-computation-based method, which has been 
newly proposed, is considered for a (2+ l)-dimensional gen-
eralization of shallow water wave equations and a coupled 
set of the (2 + l)-dimensional integrable dispersive long wave 
equations. New sets of soliton-like solutions are constructed, 
along with solitary waves. 

1. (2 + l)-dimensional Generalized Shallow Water 

Wave Equation 

In order to exactly solve for a (2 + l ) - d i m e n s i o n a l 
generalization of the shallow water wave equat ions 
[1, 2] 

" y r + "xxxy ~ 3 U x x Uy - 3 Ux U = 0 , (1) 

we introduce a symbolic-computat ion-based me thod 
newly proposed [3, 4], so as to see that 

u (x, y,t) = A 6X w [z (x, y, t)] + ¥ (x, y, t), (2) 

where A is a non-zero constant , and ¥ (x, y, t), 
z (x, y, t) and w (z) are differentiable functions. 

Then, the requirement is that the result be an ordi-
nary differential equat ion for w (z), and z (x, y, t) be 
obtained correspondingly. We subst i tute (2) back into 
(1), and equate to zero the coefficients of the terms 
with the highest power of the differential coefficients of 
z(x, y, t), i.e., of the zxz terms, so tha t 

- 6 AW W" + w (5) = 0 w ( z ) = - - l n ( z ) . (3) 
A 

After a study on the vanishing coefficients of the 
w' terms, we try 

¥(x, y, t)=¥(t), 

and conjecture that 

z (x, y, t)= 1 +<?y* + o<*0> 

(4) 

(5) 
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where y ^ 0 is a constant while Q(y, t) is a differen-
tiable function. 

After symbolic manipulat ions for the expression of 
Q(y, t), etc., we obta in a set of the soliton-like solu-
tions for (1) as follows: 

u(x,y,t)= —y t anh 
y x + 0 (y) — y 3 1 

+ *(t), (6) 

where <2> (t) = ¥ (r) — y and 0 (y) are arbi t rary differen-
tiable functions. Solitary waves are a special case with 
0 ( y ) = ay + b and <P(t) = c, where a, b and c are con-
stants easy to be determined. This solution should be 

2. (2 +l)-dimensionaI Integrable Dispersive 

Long Wave Equations 

The coupled set 

Wfy I n 2 ^ 

rjt= -(uti + u + ux± 

(7) 

(8) 

has been used to model wide channels or open seas 
and was studied in [5-7], where r]{x,y,t) represents 
the ampl i tude of a surface wave which propagates in 
the (x, y) plane with the horizontal velocity u (x, y, r). 

Using the aforementioned method, we have done 
prel iminary work aiming at some solutions of (7) and 
(8) [4], Recently, we have performed extensive work, 
which is going to be published elsewhere, with sample 
solut ions (including solitary waves). Here we briefly 
outl ine the new families of soliton-like solutions: 

Family I: 

u(I)(x,y,t) = 6-

i (x, y, t)= 

j t a n h £ 

(9) 
d-x+V(y,t)-\nZ{y,t) 

2 

sech2 

t)~ 
Zy(y,t) 

z(y,t)_ 

6 • x + *F (y,t) —In Z (y, r) 
(10) 

- 1 , 

where the differentiable functions I (y, t) # 0, ¥ (y, t) 
and their derivatives, along with the constant 0 ^ 0 , 
satisfy 

- e212 % -12 f , vy+ii, *py+e2 i i y+iv,iy-i,iy=o, 

I , I y + I2Vyt-IIyt = 0. (11) 

0932-0784 / 97 / 0300-0293 S 06.00 © - Verlag der Zeitschrift für Naturforschung, D-72072 Tübingen 

This work has been digitalized and published in 2013 by Verlag Zeitschrift 
für Naturforschung in cooperation with the Max Planck Society for the 
Advancement of Science under a Creative Commons Attribution-NoDerivs 
3.0 Germany License.

On 01.01.2015 it is planned to change the License Conditions (the removal 
of the Creative Commons License condition “no derivative works”). This is 
to allow reuse in the area of future scientific usage.

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift für Naturforschung
in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Förderung der
Wissenschaften e.V. digitalisiert und unter folgender Lizenz veröffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland
Lizenz.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der 
Creative Commons Lizenzbedingung „Keine Bearbeitung“) beabsichtigt, 
um eine Nachnutzung auch im Rahmen zukünftiger wissenschaftlicher 
Nutzungsformen zu ermöglichen.



296 Notiz 

Family I I : 

u«I)(x,y,t) = 0(y) _ (12) 

0(y)x+V(y,t)-\nZ(y,t)-

t anh 

1 

+ 1 , 

rj{ '{x,y,t) = sech' 
'0(yyx + V(y,t)-\nZ(y,t) 

2 -I{y,t) 

.[ee(y)x+v^t)0y{y) ( 1 3 ) 

+ Z(y,t)0y(y) + x-0(y)Z(y,t)0y(y) 

+ 0(y)Z (y, t) % (y, t ) - 0 (y) (y, t)]--1, 

where the differentiable functions 0 (y) ^ 0, Z (y, t) # 0, 
f (y, t) and their derivatives satisfy 

I-02Z-ZVt + Zt = O, 
{Z2(02)y + ZtZy + Z2Vyt-ZZyt = 0. 

(14) 

Family I I I : 

u{I1I)(x, y, t) = 0(t) 

(15) 

t anh 
< 9 ( r ) x - l n $ ( 0 

+ 1 

uii) (x, y, t) = - 1, (16) 

where 0 (f) ^ o and <P(t )^ 0 are arbi t rary, differen-
tiable functions. In this family, u(Iin = u (x, f) is inde-
pendent of y, and rj(III) is a constant. 

Those families give us new informat ion on the 
mot ion of the surface waves on open seas and wide 
channels. 
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