WA R 224 (BRI ) 2025 4E 5 H 45 60 % 55 5 0
Journal of Shandong University( Natural Science) , Vol.60, No.5, 2025 http; // Ixbwk.njournal.sdu.edu.cn

XEHS :1671-9352(2025) 05-0033-07 DOI:10.6040/j.issn.1671-9352.0.2025.175

FTHY (2+1) 4t Boussinesq 77 12 BY Al 32 F 7%

(A PHEE T 24 B B2~ B, RS e FH 473004)

TEE B9 (2+1) 449 Boussinesq 7 42, 3% % 4t % Boussinesq 77 A2 89 — A % 44 S iR, A A Hirota 89 &0 7 ik Hyik (2+1)
4 Boussinesq 5 A28 IN L F i | S M IN LT M09 By SR4FAE 2ok TINS F M3 A 474, Woh BHBRARMBA THRE T
ERINET T, BT RRAEE, NI TFHENV A FRLIRANIIAE, NN RINLTFMGN A FITAHEmE
&S5, HARGERINE T & hnd ik,

KA (2+1) -4 Boussinesq 7 42 ; REZ M7 = INLF M, 30 A 5

hE 5 £ES:0175.29 XEAREE A

5| AR F8F 4, BT, B (2+1) 4 Boussinesq J FRHISL FA# [ J]. LZR R 2F2F (240 ,2025,60(5) :33-39.

Soliton solutions of the new (2+1)-dimensional Boussinesq equation

GUO Xuejun, CAO Yulei”
(School of Mathematics and Physics, Nanyang Institute of Technology, Nanyang 473004, Henan, China)

Abstract: The Boussinesq equation is an important physical model, it can describe the propagation of shallow water waves with
small amplitude. The (2+1)-dimensional Boussinesq equation is investigated, which is a multidimensional extension of the typical
Boussinesq equation. The soliton solutions of (2+1)-dimensional Boussinesq equation are constructed by using the Hirota bilinear
method. The local characteristics of the soliton solutions are also analyzed, and the dynamic behaviors of these soliton solutions are
given analytically. Additionally, under the limitation of special parameters, we also obtain the resonance soliton solutions, and due
to the resonance collision, the soliton solution presents a " V" shape, which is no longer the traditional cross type. The dynamics of
higher-order resonance soliton solutions are more complex and diverse, consisting of the superposition of fundamental resonant
solitons.
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Fig.1 First-order soliton solutions of (2+1)-dimensional Boussinesq equation
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Fig.2 Second-order soliton solutions of (2+1)-dimensional Boussinesq equation
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Fig.3 Second-order resonance soliton solutions of (2+1)-dimensional Boussinesq equation
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Fig.4 Third-order soliton solutions of (2+1)-dimensional Boussinesq equation
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Fig.5 Fourth-order soliton solutions of (2+1)-dimensional Boussinesq equation
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Fig.6 Fourth-order resonance soliton solutions of (2+1)-dimensional Boussinesq equation
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