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Abstract

In this study, we investigate the (2 + 1)-dimensional Boiti-Leon-Manna-Pempinelli equations using
the Hirota bilinear method. A feature of our approach is the use of a logarithmic transformation to
convert the equation into bilinear form with the introduction of a nonzero constant in the transfor-
mation. We analyze the interaction dynamics of lump solutions with one and two kink solitons, re-
vealing their elastic and resonant collision behaviors. To further illustrate the characteristics of

WESIH: HEA. (2 +1)4E BLMP HFE Lump - 50 A EAEAMD]. FEE$2E, 2025, 15(4): 22-30.
DOI: 10.12677/pm.2025.154105


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2025.154105
https://doi.org/10.12677/pm.2025.154105
https://www.hanspub.org/

these solutions, we provide detailed 3D plots using the Mathematica software.
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Figure 1. Elastic interaction between 1-lump and 1-kink soliton
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Figure 2. Resonant interaction between 1-lump and 1-kink soliton
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Figure 3. Elastic intersectional interaction between 1-lump and 2-kink soliton
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Figure 4. Elastic parallel interaction between 1-lump and 2-kink soliton
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Figure 5. Resonant interaction between 1-lump and 2-kink soliton
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