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Similarity Transformation and Exact Solutions to Nonlinear Schrodinger
Equation in Inhomogeneous Optical Fiber Media

ZHANG Na, LI Biao"
( Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: On the basis of Lie group theory and symbolic computation, a similarity transformation is constructed
for the nonlinear Schrodinger (NLS) equation in the inhomogeneous optical fiber media. The related
constant-coefficients NLS equations are derived from the inhomogeneous NLS equation with the group velocity
dispersion parameter, the Kerr nonlinearity and the inhomogeneous parameters related to phase modulation and
loss/gain. Using a generalized direct assumption method, a family of bright soliton solutions and a family of dark
soliton solutions are obtained from its related constant-coefficient NLS equation. Finally, nonlinear dynamics of
the obtained solutions is discussed and analyzed.

Key words: nonlinear Schrodinger equation; similarity transformation; exact solutions; symbolic computation



