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1.Introduction
The Dodd-Bullough-Mikhailov (DBM) equation[1], which appears in problems varying from fluid
flow to quantum field theory, is given by

v, +pe’+qe? =0 @)

Where p and q are real number and p? +Q° #0. When p#0,q =0, equation (1) become
Liouville equation
V,, +pe’ =0

We notice that the transformation
v=Inu )
can change the DBM equation (1) into

uu,, —u,u; + pU3 +0= 0 (3)

Where Vv =V(x,t),u=u(x,t). Here, equation (3) is called the logarithmic DBM equation

(L-DBM equation). Clearly, if we know the solutions of L-DBM equation (3), then we can obtain
the solutions of DBM equation (1) by using the transformation (2).
In [2],Wazwaz studied the following special DBM equation

v, +e' +e? =0 @)
and special Liouville equation

v, +e' =0 ®)
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Using the transformation V=Inu, the special DBM equation (4) changes to the following
special L-DBM equation

uu, —uu +u’+1=0 (6)

In [2], by using the tanh method, Wazwaz obtained some solitons and periodic wave solutions for
the special L-DBM equation (6). Engui Fan[3], by using the extended tanh method, build some
exact explicit traveling solutions for the L-DBM equation..

In this paper, using a new transformation, the compacton-like and solitary patterns-like solutions
of the L-DBM equation are obtained.

2. The generalized definitations

Recently, Kumar and Panigrahi [4] showed that the modified KdV equation
u, +uu, +u,, =0, @)
and some other nonlinear equations admitted the compacton-like solution in the form

A cos® k(x + At)

|k(x+/1t)|s%,

U=1<1-2/3cos’k(x+At) ' ©)
0, otherwise,
Wazwaz [5] gave the solitary pattern-like solutions in the form
K cosh? k(x— At
(x—4t) )

~1-2/3 cosh? k(x—At) '’
for the following nonlinear wave equations with linear dispersion term

u, +au’u —-u_ =0,a>0,

10 5
u, +(—+->u*)u, —5u’u,, +u, =0,
3 4
u 1, 3 2 -0
tJrEu u —u’-u, +u, =0.

More recently, Yan [6] gave the generalized definitions of the compacton-like solutions and
solitary pattern-like solutions , and then obtained the compacton-like solution and solitary
pattern-like solutions of the mKdV equation, the nonlinear Schrodinger equation with a source
term and the KdV-mKdV equation.

Definitation [6]. The solutions of the following forms

A cobk x¢-At +C
u=< 1+B cosk(x+At) '
0, otherwise,

k(x+At)|<Z,
k(x-20) 2 (10)
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and

U Acoshk(x+ At) +C

= ) (11)
1+ B coshk(x+ At)

of some nonlinear wave equation are called the compacton-like solutions and solitary pattern-like
solutions respectively.
If we use the relationships [6]

cos’(&) = %[1+ cos(2£)], cosh?(&) = %[1+ cosh(2£)],

we find the formal functions (10) and (11) are generalizations of (8) and (9).
3.The compacton-like solutions to the L-DBM

Here we consider compacton-like solutions of the L-DBM equation (3):
With the aid of Mathematica , the substitution of the solution

_ A cos k(x+At)+C
1+B cos k(x+ At)

Ik(X+At)| s% (12)

into (3) yields a ploynomial equation in cos' k(X + At) sin? k(x + At) . where j =0,1 and
i1=0,1,2,3,---.Setting to zero their coefficients yields a set of algebraic equations in unknowns
A B,C,k,A as

C®p+q— A%?1+B*C*k*1=0

3AC?p+BC’p+4Bgq—-2A*Bk*A— ACKk*A+2AB*Ck’A1+BC?*k*1=0
3AZCp+3ABC2p+6B2p=0 R
A*p +3A2BCp +4B%q + A’Bk?1 — AB2Ck?A =0

A’Bp+B‘q=0

By solving the system of algebra Eq.(13), we can determined these unknown parameters

A B,Ck,A:

23,13
_—3p 9 ’C: A=F—-, B=%1 (14)

ﬂ‘ = i) )
k2 pj/s pj/3

Thus we have the following compacton-like solution of the L-DBM equation (3):
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qj/a 3p/2 /13 2q/ 13

pJ/ —3C08 K(X— K 2 t)+ o/t? ) 3p? Y13 1
_ <z
u= 3p7 Yt ’ ‘ x k? e Y)E 2, (15)
1+cos k(x—Tt)
0 otherwise

When p=g=k=1, from (14) we can obtain a set of special solution 41 =-3,A=-1B=1,C=2

and the compacton-like solution (15) of the L-DBM equation reduces to

U=+ 1+cos(x—3t) -2, (16)
0 otherwise

Which is shown in Fig 1(a). and Fig 1(b) shows its the graph in the plane with t=0.

Fig. 1(a) Fig.1(b)
4.The Solitary patterns-like solutions to L-DMB equation

Similarly, the substitution of the solution

_ Acosh(x+At)+C a
1+Bcoshk(x+at)
into (3) yields new solitary patterns-like solutions of L-DBM equation
Y3 2/3 13 V3
q%cosh(x+ P Zq t)+2q]/3
yo P k p (18)
- p2/3q1/3

1$cosh(x+Tt)

When p=g=k=1, from (18) we can obtain a special solitary patterns-like solution of the L-DBM
equation which reduces to

_cosh (x+3t)+2

(19)
1+ cosh (x+3t)

Which is shown in Fig 2(a). and Fig 2(b) shows its the graph in the plane with t=0.
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Fig.2(a) Fig.2(b)
5. Conclusion

To seek exact solutions of nonlinear wave equations is one of important work in the study of
nonlinear equation. There is no general and uniformly method to solve nonlinear equations for its
complication. In this paper we used the transformations to construct the compacton-like and
solitary patterns-like solutions of the L-DBM equation. These solutions may be useful to explain
some physical phenomena.

References

[1] M.J. Ablowitz, H. Segur, Soliton and the inverse scattering transformation,
Philadelphia, PA:SIAM; 1981

[2] A.M. Wazwa, Tanh method:solitons and periodic solutions for the Dodd-Bullough-Mikhailov
and Tzitzeica-Dodd-Bullough equations, Chaos,Solitons & Fractals, 25(2005), 55-63

[3]. E.G. Fan, Integrable System and Computer Algebra , China, Sci. Publ.; 2004

[4]. C. N. Kumar, P. K Paigrahi , Compacton-like Solutions for Modified KdV and other
Nonlinear Equations, solv-int/9904020

[5] A.M. Wazwa, A study on compacton-like solutions for the modified kdv and fifth order
kdv-like equations, Appl. Math. Comput., 147 (2004), 439-447.

[6]. Z.Y.Yan, New compacton-like and solitary patterns-like solutions to nonlinear wave equations
with linear dispersion term. Nonlinear Analysis, 64(2006) :901-909

31


https://sites.google.com/site/ijmesjournal/
http://www.ijmes.com/

