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Abstract

Using a direct approach, two generalized forms of exact solutions to the modified
Liouville equation is presented. This approach is in contrastsimpler than other
approaches available in the literature which involves the use of sophisticated and
rather cumbersome tools. One of the solutions obtained is new and does not seem to
have been reported previously in the literature.

1.0 Introduction
In this paper, we study a modified Liouville equation of the form

W = A*Wyy + beP® (1.1)
Where a,b and 4 are arbitrary constants and subscripts represent partial derivatives with respect to the variables.
The importance of the modified Liouville equation as a field theoretic model has been established in a number of studies such
as those stated in [1]. Several analytic methods have been proposed for finding the explicit travelling wave solutions to non
linear partial differential equation. This includes the tanh-function method and its various extensions [2], the Jacobi elliptic
function expansion method [3], the homogenous balance method, the F-expansion method [4], the variational iteration

method [5], the modified simple equation method [6] ,(G'/G)—expansion method as cited in[7] to mention but a few. In

this paper, however, we adopt a direct approach. This approach is in contrast simpler than other approaches available in the
literature which involves the use of sophisticated and rather cumbersome tools. Not only do we obtain the same solutions in
[7], using this simpler method, a new solutionis also obtained which has not been reported previously in the literature.

2.0 Method of Solution
We would like to obtain new and more general exact travelling wave solution to the modified Liouville equation (1.1).
Suppose

e’ =u(x,t) (2.1a)
Introducing a new variable
&= Ax+Bt (2.1b)
sothat Y= u(s)- This being the travelling wave transformation of U Equation (1.1) therefore becomes
uug, —ul +kud =0 (2.2)
where
bp

kK=—3 2

aA°-B (2.3)
Using the substitution
Equation (2.2) becomes
ppu + fWp? + gw) =0 (2.5)
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where
1
)= U gng 9(u) =ku® (2.6)
The solution to equation (2.5) can be written as
p’e?? =c—2 f gwe?? du 2.7
where
0 = [ fadu 28)

andcis a constant of integration. Using the expressions for f (u) and g(u) and equation (2.8), equation (2.7) can be
expressed as

p*=u

2(c+ 2ku) (2.9)

There are two classes of solutions to equation (2.9) depending on the value of C .

Case (i) C=0|n this case
2k
u@)=——"71+
(E+&) (2.10)
where &, isa constant of integration. Therefore
2k
e =—— (2.11)
(£+&)

This gives the travelling wave solution to (1.1) to be

o=tm L [ P (212)

B | a’A?-B? | (Ax+Bt+C)
Case (i) c =0
In this case U(&) satisfies
c Jc
u(é) =——sech?| ——(&+ (2.13)
() =5 ( Al éo)j
So that another travelling wave solution to (1.1) can be written as
2 p2 2 272 2
a):im _Msechz —M(AX-FB‘:-FC) (214)
B 2bp 2bp

This solution to the modified Liouville equation is new and does not seem to have been reported previously in the literature
to the best of our knowledge.
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