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We perform a computerized symbolic computation to find
some general solitonic solutions for the general fifth-order shal-
low water-wave models. Applying the tanh-typed method, we
have found certain new exact solitary wave solutions. The pre-
viously published solutions turn out to be special cases with
restricted model parameters.

We investigate the generalized fifth-order shallow
water-wave model which describes certain physically-
interesting (1+ 1)-dimensional waves but is not integra-
ble by the conventional methods [1]:

U+ 00 e + HUpix + YO, [200, + V3]
+2qvv, +3rv*v, =0, 1)

where o, U, ¥, g, and r are model parameters, v is a real
scalar function of the two independent variables, x and ¢,
and the subscripts denote partial derivatives.

We apply the tanh-typed method [2-4] with symbolic
computation to (1) and assume that the physical field
v (x, 1) has the form

N
v(x,t)=Y A, (t)-tanh"[E()x+F (D], (2)

n=0
where N is an integer determined via the balance of the
highest-order contributions from the linear and non-
linear terms of (1) as N=2, while £y (1), Z (t), and #(¢)
are the non-trivial differentiable functions to be deter-

mined.

With the symbolic computation package Maple we
introduce Ansatz (2) together with the above conditions
into (1) and collect the coefficients of like powers of tanh:

(tanh”): —64,(1) G(t)
[rA (1) + 167G (1) A, (1) + 1200 G(D*] (3)

(tanh®): —54, (1) (1)
R4a G0 + 207G (0> A1) + 3rA5 (0] @)
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(tanh’): —2g(1) [-84004,(1) G(1)*
+10G ()% 74, (1) + 12G(1)* aA4,(1)
+24G (1) YA (1) A5 (1) - 96 YA, G (1)?
—3rA (1) + 614, ()% A4, (1)

+ 614, (1) A (D% + 29.4,(1)°] (5)
~-A() G (1) [3rA4,()* - 24004 (1)
+6G(1) - 184YG (1) A4, (1)

+ 12G(1)*y Ay () + 1814y (1) A5(1)
+6g4,(1) - 15r4,(1)%] (6)

(tanh*):

(tanh®): —24,(1) ((117 A1) - 1232045(0) G(0)°

+ 1214, (1) 4, (t) G(1)
=240 - G0 x + 121A4() A2’ G (0
— 614 (1) A1 (D2 G (1) — 614, (1)* A4, (1) G (1)
~2qA4,(1° G (1) - 4q4,(1) #2(1) G (D)
+ 8074, (1) A,(1) G(1)* + 40uA4,(1) G(1)°
—112y4,0° G0 + 3274, (0° G (1)°
+4q4,(1)°G(0) @)
A1) & R + 340 G(0)
+ %,42(1) +8uA (1) G0}
+ 1674 (1) A, () G(1)° — 4, (1) g—t G(H)x
—136a4,()G1)’°
+ 1874, (1) A, (1) A>(1) G(1) (8)
—3rA (1) A4, (1) G () + 694, (t) 4, (1) G(1)
—2qA4(t) A1) G(1) - 9274, (1) G(1)’ A4, (1)
245(1) c% F() + 272045 (1) G(2)°
— Ry A1) A1) GW) + 2A45(1) g—t G()x
+ 614 (1) A, (1 G (1) + 6140 A1) G(1)
+ %,41 (1) = 161 A45(1) G(1)° + 2q.4, (112G (1)
+ 1674, (102G (0 + 4qA4 (1) A4,(1) G (1)
- 1274, G ()’ )
(tanh®): A, (1) é‘—[ GO x+ A1) {?7 10
—2uA (G0 + 1604, (1) G(t)°
+ 314 (1)’ A4 (1) G(1) + 2q4,(1) 4 () G (1)
+ 8y A (1) G(1) A5 (t) — 4y Ay (1) 4, (1) G (1)}
+ % A1) . (10)

(tanh?):

(tanhI ):
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Notes

We find the conditions for 4y (1), & (1), and #(f) which
simultaneously cause the above terms to become zero:
(tanh' - x): Az(r)dic;(z)x=o an
t

— &(t)=¢ =non — zero constant ,

2 g2
Gy (-l & T EH (12)
2ry
2
(tanh” and tanh®): 4, (1)=—-6 147 , (13)
i
2
(tanh’): A (1) =12V SENPDE” (14)
r
where csgn(x) is defined by
1 if Re(x)>0
ng“(")z{—l if Re(x)< 0’ o
(tanh®): (1) (16)

_(BGU*r*+3008° uy*r+6924g°y e L4
57%r 5

é,

where € is an arbitrary constant. In addition to the above
conditions, the following auxiliary condition is required
for v (x, t) to be the solution of (1):

3 ru+50ytg?
g
2 Y
Thus, computerized symbolic computation helps us to

obtain a new family of exact solitary-wave solutions of
(1), i.e.
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2
v(x,t)zz)i-tanh
r
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Fig. 1. A kink-typed solitary wave with the parameters u=1,
y=1,9=1,€=1,r=-1,and g=+/-18r +12/30.
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Fig. 2. A kink-typed solitary wave with the parameters u=1,
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y=1,9=1,€=1, r=-1000, and g=+/—-18r +12/30.

Lastly we present figures with the some selected param-
eters. For simplicity we set u=1, y=1, the auxiliary con-
dition g=3r+75¢2=1, and @=1. In Figs. | and 2 we
plot the kink-typed solitary waves with parameters:

r=-1,-1000, g=+/—18r +12/30, respectively.
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