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Abstract

In this paper, we investigate the existence of solitary wave solutions for perturbed (2 + 1) dimen-
sional Gardner equation. Firstly, we utilize the relevant knowledge of planar dynamical systems to
study the equilibrium points of undisturbed system, obtain the parameter conditions for the exist-
ence of solitary wave solutions, and drew a phase diagram. Then, using geometric singular pertur-
bation theory, invariant manifold theory, and Fredholm theory, we obtain a homoclinic orbit by
constructing the invariant manifold of the corresponding differential equation. Further, through
the correspondence between homoclinic orbits and solitary waves, we prove the existence of soli-
tary wave solutions for the perturbed system.
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Forbruu, BOVARZAET, EATEBIEARBE: U, MO EECSON I, &R . e 1 fAE EAEH
FEITH A, I OB RN, ERARPHIOCT A LZIEAN . fJaE KdV TR 5Ea 1,
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Hiva . pMy RIEZH WRR SRR KA B LSS, W, Mu, SN H. BARKTT
FERR AL BN K KdV T7H2, W1 R Fis:

Up + U + Uy, +7 Uy + U, ) =0 (1.4)
Hr0<r<l, A, FRATERN 247 &I R A2 8] AR 40 BTy SR (520 . 1989 4, Britton [4]WF 58 T R I
A P A A Y

U =u(l+au—(1+a)f *u)+Au, (1.5)

Forpt fru=["f(t-s)u(xs)ds FOARA S AIERION 2B, IF KR f RRHmEGH L f(t)2 04
[ (t)dt=1. SRS, VFBHRITFAAE T AER LRI A LU N R B AT R A e e il Bk
LT [S]#UR R T RN L KdV 2
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Hh 0<r <1 HIX B ru, Ron W a3 BRI sSOR PR320 . 2018 47, A3 #dz (6156 N5 1 DA
N #EIRf¥) Camassa-Holm (CH) J5 &
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Figure 1. Homoclinic orbit of unperturbed system
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