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a b s t r a c t

In this paper, the exact traveling wave solutions of the Zhiber–Shabat equation and
the related equations: Liouville equation, Dodd–Bullough–Mikhailov (DBM) equation,
sinh–Gordon equation, and Tzitzeica–Dodd–Bullough (TDB) equation are studied by using
the ( G

′

G )-expansionmethod. Solitons and periodic solutions for these equations are formally
derived.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

The study of exact solutions of nonlinear evolution equations plays an important role in the study of nonlinear
physical phenomena. To obtain the traveling wave solutions, many methods were attempted, such as the differential
transformation method [1], the sine–cosine method [2–6], the standard tanh and extended tanh methods [2–4,7–9], the
exp-function method [10–15], the Jacobi elliptic function method [16], the inverse scattering method [17], Hirota’s bilinear
transformation [18], the tanh–sech method [19], homogeneous balance method [20–22], the Darboux transformation [23],
and so on. One of the most effective and direct methods for constructing soliton solutions of nonlinear equations is the
( G

′

G )-expansion method. The ( G
′

G )-expansion method, first introduced by Wang et al. [24], has been widely used to search
for various exact solutions of NLEEs [25–27]. The ( G

′

G )-expansion method is based on the explicit linearization of nonlinear
differential equations for traveling waves with a certain substitution which leads to a second-order differential equation
with constant coefficients. The computations are performed with a computer algebra system to deduce few solutions of the
nonlinear equations in an explicit form [28]. Recently, Wazwaz [29] investigated the nonlinear Zhiber–Shabat equation:

uxt + peu + qe−u
+ re−2u

= 0, (1)

where p, q, and r , are arbitrary constants. For q = r = 0, Eq. (1) reduces to the Liouville equation. For q = 0, r ≠ 0,
Eq. (1) gives the well-known Dodd–Bullough–Mikhailov (DBM) equation. However, for q ≠ 0, r = 0, Eq. (1) reduces to the
sinh–Gordon equation.Moreover, for p = 0, q = −1, r = −1,we obtain the Tzitzeica–Dodd–Bullough (TDB) equation. These
equations play a significant role in many scientific applications such as solid state physics, nonlinear optics, plasma physics,
fluid dynamics, mathematical biology, nonlinear optics, dislocations in crystals, kink dynamics, and chemical kinetics, and
quantum field theory [30–40]. Finding exact solutions for these nonlinear evolution equations, by using the ( G

′

G )-expansion
method, is our the goal.
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