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Abstract

The paper studies the (2 + 1) dimensional nonlinear Ginzburg Landau equation and generalized
Zakharov system. Using the relevant methods of undetermined coefficients, explore the bright
dark soliton solutions of the (2 + 1) dimensional nonlinear Ginzburg-Landau equation and the ge-
neralized Zakharov system. Finally, different types of exact solutions such as singular wave solu-
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tions and periodic solutions were obtained, and the relevant solutions were depicted using Ma-
thematica. The soliton solutions obtained in this paper are brand new.
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Figure 1. The real part plot of Equation (8)
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Figure 2. The real part plot of Equation (12)
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Figure 3. The real part plot of Equation (16)
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Figure 4. The real part plot of Equation (19)
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Figure 5. The real part plot of Equation (22)
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Figure 6. The real part plot of Equation (25)
B 6. ARXQ5)HISLABER

3. dE£k1% Zakharov &4
L5112 FIAH A (4 77 2R FE AR 2 M Zakharov RG0 TR T — 2 MR VB R ILEAL, BARE T
id, +ad, - pgd+p,A|A] + p, 4|4 =0,
u-na.=p{\A7)..
Hr , B, py s oy T m SRS, 58207 LR T F Bk
A(x,t)=M(&)expli(kc—wt)], q(x.t)=q(&), E=x—ct, 27)
Horf b, whl e R IR, AUEQHIRNE AT, T kB, A0 EEN 0 s

(26)

2 A2
(&)= zﬂMﬁzﬂHz, (29)
cC —m cC —m
BRHVRNQO)F I —A T, BATTLAF R W R 72
iAt+anx+(p2— fpl 2J|A|2A+p3|A|4A=O (30)
cC —m

R SRIRATER AT LR [10]-[ 18] (977 VR A e ix — 7 2.

DOI: 10.12677/aam.2023.127316 3159 IR Esid


https://doi.org/10.12677/aam.2023.127316

HIZIE

3.1. BRTLFHR
N TAREIGO)H I fiE, AT DB BE(30) A W h A LT i
A(x,t) = usech(&)exp[i(ke—wt)], E=x—ct G1)
KG1RN(B0), FIEE cosh” (n=0,2,4,6) KIS ALl 75

a—-ak?+w=0,

2 ,01/3
- AE | 2a=o,
# [” 2T j “ (32)

AR (32) AT AR

o _ P (33)

B JE AT AR F|
2o

__PAB
2 da’k> —m®

A(x,1)= sech(x—2akt)exp[i(kx—a(k2 _l)tﬂ (34)
3.2. TRBRE
FIREHE, ANGERBE(30)A Ul R ) &7 7 i
A(x,t):,ucsch(é‘)exp[i(kx—wt)], E=x—ct. (35)
FBSHHRNQB0), 5 EAFHFEIAT RO EAER 0T 15

a—-ak>+w=0

2

,uz(pz— zp,B J+2ak2—2w=0,

(36)
—a—yz[pz— 2p1ﬂ2j+p3,u4—ak2+w=0,
c—m
c—2ak=0.
JEIT AL (36), FATHTLASH]
w=a(k2—1),
p= |— 2
pz_ ﬁpl 5 (37)
c —m
p3_05
c=2ck.

DOI: 10.12677/aam.2023.127316 3160 IR Esid


https://doi.org/10.12677/aam.2023.127316

LI

R ZTT USRI (30) A7 S AR

A(x,t):\/ . 20/‘0116 csch(x—2akt)exp|:i(kx—a(k2—l)t)j|. (3%)
> 4a’kr - m?
3.3. AR
R TASBNGOYI A BAR, AW H AR R
A(x,t):ysec(f)exp[i(kx—wt)}, E=x—ct. (39)
HGBHRAB0), 5 EANHREEATREAER 13
—a—ak?+w=0,
2 __AB _
2a+,u (,02 cz_sz 0’ (40)
p3 :0>
c=2ak.
JEH AL (40), FRATATLAR 2
w= 05(](2 +1),
y= |- 2o
o, — 2ﬁ,01 : A1)
¢ —m
p3 - O,
c=2ak.
& i) CATS 2 A B e ) e =08
A(x,t)z\/—p_z—aﬁplsec(x—2akt)exp[i(kx—a(k2+1)tﬂ (42)
>4’k -m?
3.4. BEILFIR
R TR IREINTAE, Ai LR IT iR rE N
A(x,t):,utanh(f)exp[i(kx—a)t)] E=x—ct. (43)
B (43N 30), 5 EA T FEATH FEI#EAE
2o —-ak*+w=0,
2 .Y _
e (pz c2—mzj & (44)
p3lu4 = 09
c—2ak=0.
S0 (44) AT L4 5
DOI: 10.12677/aam.2023.127316 3161 N et


https://doi.org/10.12677/aam.2023.127316

HIZIE

co=a(k2+2),
i
-0 )
c’—m
p; =0,
c=2ak.
e Ja JATAT LA 2
A(x,t):\/ — 20;71ﬂ tanh(x—2akt)exp[i(kx—a(k2+2)I)J. (46)
P40’k —m?

3.5. FAHRRR
T AFRNGO) R B AR, AN R A T o
A(x,t) :ytan(cf)exp[i(kx—wt)], E=x—ct. 47)
K@ (30) 5 b AT SR 1 B AT 45

2a—ak* +w=0,

2 .Y _
2a+,u (pz Cz_sz 0’ (48)
p} =Os
c=2ak.
Ak T (48) B AT 753
w= a(k2 —2),
T
- zﬂpl i (49)
¢ —m
p} = 03
c=2ak.
e FATAT AT 30772 1) A T A
A(x,t)= —’0_2—0518101tan(x—2akt)exp[i(kx—a(k2_2)tﬂ (50)
272 2
3.6. Hibfg
N T WESRBUR, A MR BRI 4
A(x,t) :,uexp(i(x—wt)). (51)
K SDHARNGO)FATA LT 2]
—a+,u2(p— Zﬂp12j+p3,u4+w=0. (52)
¢ —m

DOI: 10.12677/aam.2023.127316 3162 IR Esid


https://doi.org/10.12677/aam.2023.127316

LI

i A a7 (52)3ATTAT LA 21

w=a - (pz —%}—mu“. (53)
52 SIN A ]
A(x,t)zyexp{i(x—t(a—'uz (_CZIB_p,an +p2j_y4p3]ﬂ_ (54)
4. &g

MRZINERIN S, =0 0, 7RG HA ST . LU, 2 p, =00, J7FE4)HA &Pk
fifto IR, BAVER T ARG S FOREHME, 118), (12), (16), (19), (22)F1(25). FATILEH] T
LRk X Zakharov RGEHIINTIENGBA), (38), (42), (46), (S0)FI(54). 5 EHAlE SCH 152 A TR
FHEEL, IXMTTEARXS R, OF B S AEUD TR . AR B A5 AR N BT [ SR 1R i 58 4 AN [F]
ER AT TS F (4 € R BT TR AR R A BRI, AR AE 4y 3OO A R A B 77 1277
R TR KT REIRG A« B o A BEA ST A 30 I — L83 i B Rt AR 42 M ik B ER  BF E N L R A —
LR

SE

[1] Cross, M.C. and Hohenberg, P.C. (1993) Pattern Formation Outside of Equilibrium. Reviews of Modern Physics, 65,
851-1112. https://doi.org/10.1103/RevModPhys.65.851

[2] Petviashvili, V.I. and Sergeev, A.M. (1984) Spiral Solitons in Active Media with an Excitation Threshold. Akademiia
Nauk SSSR Doklady, 276, 1380-1384.

[3] Thual, O. and Fauve, S. (1988) Localized Structures Generated by Subcritical Instabilities. Journal de Physique, 49,
1829-1833. https://doi.org/10.1051/jphys:0198800490110182900

[4] Firth, W.J. and Scroggie, A.J. (1996) Optical Bullet Holes: Robust Controllable Localized States of a Nonlinear Cavity.
Physical Review Letters, 76, 1623-1626. https://doi.org/10.1103/PhysRevLett.76.1623

[5] Sakaguchi, H. and Brand, H.R. (1998) Localized Patterns for the Quintic Complex Swift-Hohenberg Equation. Physica
D: Nonlinear Phenomena, 117, 95-105. https://doi.org/10.1016/S0167-2789(97)00310-2

[6] Bao, W., Sun, F. and Wei, G.W. (2003) Numerical Methods for the Generalized Zakharov System. Journal of Compu-
tational Physics, 190, 201-228. https://doi.org/10.1016/S0021-9991(03)00271-7

[71 Chang, Q.S., Guo, B.L. and Jiang, H. (1995) Finite Difference Method for Generalized Zakharov Equations. Mathe-
matics of Computation, 64, 537-553. https://doi.org/10.1090/S0025-5718-1995-1284664-5

[8] Borhanifar, A., Kabir, M.M. and Maryam Vahdat, L. (2009) New Periodic and Soliton Wave Solutions for the Genera-
lized Zakharov System and (2 + 1)-Dimensional Nizhnik-Novikov-Veselov System. Chaos, Solitons & Fractals, 42,
1646-1654. https://doi.org/10.1016/j.chaos.2009.03.064

[9] Al-Muhiameed, Z.1.A. and Abdel-Salam, E.A.-B. (2011) Generalized Jacobi Elliptic Function Solution to a Class of
Nonlinear Schrodinger-Type Equations. Mathematical Problems in Engineering, 2011, Article ID: 575679.
https://doi.org/10.1155/2011/575679

[10] Wazwaz, A.-M. and Mehanna, M. (2021) Bright and Dark Optical Solitons for a New (3 + 1)-Dimensional Nonlinear
Schrodinger Equation. Optik, 241, Article ID: 166985. https://doi.org/10.1016/.ijle0.2021.166985

[11] Wazwaz, A.-M. (2021) Bright and Dark Optical Solitons for (3 + 1)-Dimensional Schrédinger Equation with Cu-
bic-Quintic-Septic Nonlinearities. Optik, 225, Article ID: 165752. https://doi.org/10.1016/}.ij1€0.2020.165752

[12] Wazwaz, A.-M. and Khuri, S.A. (2021) Two (3 + 1)-Dimensional Schrédinger Equations with Cubic-Quintic-Septic
Nonlinearities: Bright and Dark Optical Solitons. Optik, 235, Article ID: 166646.
https://doi.org/10.1016/j.ijle0.2021.166646

[13] Wazwaz, A.-M. and Mehanna, M. (2021) Higher-Order Sasa-Satsuma Equation: Bright and Dark Optical Solitons. Op-
tik, 243, Article ID: 167421. https://doi.org/10.1016/.ijle0.2021.167421

[14] Biswas, A., Ekici, M., Sonmezoglu, A. and Belic, M.R. (2019) Highly Dispersive Optical Solitons with Cu-

DOI: 10.12677/aam.2023.127316 3163 IR Esid


https://doi.org/10.12677/aam.2023.127316
https://doi.org/10.1103/RevModPhys.65.851
https://doi.org/10.1051/jphys:0198800490110182900
https://doi.org/10.1103/PhysRevLett.76.1623
https://doi.org/10.1016/S0167-2789(97)00310-2
https://doi.org/10.1016/S0021-9991(03)00271-7
https://doi.org/10.1090/S0025-5718-1995-1284664-5
https://doi.org/10.1016/j.chaos.2009.03.064
https://doi.org/10.1155/2011/575679
https://doi.org/10.1016/j.ijleo.2021.166985
https://doi.org/10.1016/j.ijleo.2020.165752
https://doi.org/10.1016/j.ijleo.2021.166646
https://doi.org/10.1016/j.ijleo.2021.167421

HIZIE

[15]

[16]

[17]

[18]

[19]

[20]

bic-Quintic-Septic Law by Extended Jacobi’s Elliptic Function Expansion. Optik, 183, 571-578.
https://doi.org/10.1016/j.ijl€0.2019.02.127

Wazwaz, A.-M. (2020) Optical Bright and Dark Soliton Solutions for Coupled Nonlinear Schrédinger (CNLS) Equa-
tions by the Variational Iteration Method. Optik, 207, Article ID: 164457. https://doi.org/10.1016/].ijle0.2020.164457

Wazwaz, A.-M. (2019) The Integrable Vakhnenko-Parkes (VP) and the Modified Vakhnenko-Parkes (MVP) Equations:
Multiple Real and Complex Soliton Solutions. Chinese Journal of Physics, 57, 375-381.
https://doi.org/10.1016/j.cjph.2018.11.004

Wazwaz, A.-M. (2019) The Integrable Time-Dependent Sine-Gordon Equation with Multiple Optical Kink Solutions.
Optik, 182, 605-610. https://doi.org/10.1016/].ij1€0.2019.01.018

Wazwaz, A.-M., Hammad, M.A. and El-Tantawy, S.A. (2022) Bright and Dark Optical Solitons for (3 + 1)-Dimensional
Hyperbolic Nonlinear Schrédinger Equation Using a Variety of Distinct Schemes. Optik, 270, Article ID: 170043.
https://doi.org/10.1016/j.ijle0.2022.170043

Biswas, A., Ekici, M., Sonmezoglu, A. and Belic, M.R. (2019) Highly Dispersive Optical Solitons with Cu-
bic-Quintic-Septic Law by F-Expansion. Optik, 182, 897-906. https://doi.org/10.1016/].ijle0.2019.01.058

Biswas, A. and Milovic, D. (2010) Bright and Dark Solitons of the Generalized Nonlinear Schrédinger’s Equation.
Communications in Nonlinear Science and Numerical Simulation, 15, 1473-1484.
https://doi.org/10.1016/j.cnsns.2009.06.017

Biswas, A. and Arshed, S. (2018) Optical Solitons in Presence of Higher Order Dispersions and Absence of Self-Phase
Modulation. Optik, 174, 452-459. https://doi.org/10.1016/j.ijle0.2018.08.037

DOI: 10.12677/aam.2023.127316 3164 IR Esid


https://doi.org/10.12677/aam.2023.127316
https://doi.org/10.1016/j.ijleo.2019.02.127
https://doi.org/10.1016/j.ijleo.2020.164457
https://doi.org/10.1016/j.cjph.2018.11.004
https://doi.org/10.1016/j.ijleo.2019.01.018
https://doi.org/10.1016/j.ijleo.2022.170043
https://doi.org/10.1016/j.ijleo.2019.01.058
https://doi.org/10.1016/j.cnsns.2009.06.017
https://doi.org/10.1016/j.ijleo.2018.08.037

	(2 + 1)维非线性Ginzburg-Landau方程和广义Zakharov系统中的明暗光孤子解
	摘  要
	关键词
	Bright and Dark Soliton Solutions in the (2 + 1) Dimensional Nonlinear Ginzburg-Landau Equation and the Generalized Zakharov System
	Abstract
	Keywords
	1. 简介
	2. (2 + 1)维非线性Ginzburg-Landau方程
	2.1. 明孤子解
	2.2. 奇异波解
	2.3. 周期波解
	2.4. 暗孤子解
	2.5. 周期波解
	2.6. 其他解

	3. 非线性Zakharov系统
	3.1. 明孤子解
	3.2. 奇异波解
	3.3. 周期波解
	3.4. 暗孤子解
	3.5. 周期波解
	3.6. 其他解

	4. 结论
	参考文献

