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Abstract

This paper investigates the nonlinear Schrédinger equation with self-phase modulation based on
the homotopy analysis method. This equation can be used to describe the nonlinear effects of the
system caused by loss, dispersion, and other factors during optical signal transmission in optical
fibers. The soliton solutions and periodic solutions of the equation are obtained, and the two-
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dimensional and three-dimensional evolution behaviors of the system are presented.
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Figure 1. The change curve of parameter w with convergence parameter h
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Figure 2. Soliton graphs of equation (1.1) are solved by homotopy analysis method. (a)
Evolution curve of homotopy soliton solution with &; (b) A three-dimensional diagram of
the relationship between homotopy approximate solutions with z and t
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Figure 3. The change curve of parameter w with convergence parameter h
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Figure 4. The period graph of equation (1.1) is solved by homotopy analysis method. (a)
Evolution curve of homotopy periodic solution with &; (b) A three-dimensional diagram of
the relationship between homotopy approximate solutions with z and t
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