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Fig. 1. Bright soliton solution of Eq.(29), shown as |u|?, where z; € [-10,10], t € [0,10], z2 = —3, 3 = 2: (a) 3-dimensional

image; (b) phase image.
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B 2 7R (29) B —FREBHARF AR, ORISR R |ul? . Hob 2, € [-10,10], t € [3,5], 22 = —3, z3 =2

(a) =4Il (b) Az

Fig. 2. Bright soliton solution of Eq.(29), shown as |u|?, where z1 € [-10,10], t € [3,5], z2 = —3, ¥3 = 2: (a) 3-dimensional

image; (b) phase image.
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B3 7R (30) 9 — RGN, R MR [u|? . Kb 2 € [-10,10], t €[0,10], 22 = —3, 23 =2

Fig. 3. Dark soliton solution of Eq.(30), shown as |u|?, where x1 € [-10,10], ¢ € [0,10], z2 = —3, 3 = 2:

image; (b) phase image.
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B4 J7F (30) B —FPIE T, R IR ul? . Hoh 2 € [-10,10], t €[0,2], w2 = =3, =3 =2

Fig. 4. Dark soliton solution of Eq.(30), shown as |u|? , where x1 € [~10,10], t € [0,2], 2 = —3, 3 = 2:
(b) phase image.
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Similarity transformations and exact solutions of the
generalized (n + 1)-dimensional Schrédinger equation
with (2m + 1)th order nonlinear terms and
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Abstract

Schrodinger-type equations represent a fundamentally important class of differential equations. Research on
high-dimensional variable-coefficient Schrodinger-type equations as important theoretical and practical value,
providing critical insights into the dynamics of complex wave phenomena. In this paper, we employ similarity
transformations to derive a novel class of soliton solutions for the (n + 1)-dimensional (2m + 1)th-order
variable-coefficient nonlinear Schrodinger equation. By extending similarity transformations from lower-
dimensional to higher dimensionnal equations, we establish the intrinsic relationships among the equation’s
coefficients. Furthermore, utilizing the solutions of the stationary Schrodinger equation and using the balancing-
coefficient method, we construct both bright and dark soliton solutions for the (n + 1)-dimensional (2m + 1)th-
order variable-coefficient nonlinear Schrédinger equation. Finally, for specific cases, we present graphical
representations of the bright and dark soliton solutions and conduct a systematic analysis of their spatial
structures and propagation characteristics. Our results indicate that bright solitons exhibit a single-peak
structure, while dark solitons form trough-like profiles, further confirming the stability of soliton wave

propagation.

Keywords: (n+1)-dimensional (2m+1)th nonlinear Schrédinger equation, similarity transformations, exact

solutions
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