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Abstract: We study the exact solutions to the generalized Ginzburg-Landau equation with high-order nonlinear term in
this paper, After the travelling wave transformation, the equation is reduced to an integrable ordinary differential
equation under the simple transform. And then using a complete discrimination system for polynomial, we obtain the
classifications of all single travelling wave solutions to the generalized Ginzburg-Landau equation with high-order
nonlinear term.

Keywords: Ginzburg-Landau equation, the travelling wave transformation, complete discrimination system for
polynomial, exact solutions.

INTRODUCTION

The essence of the complete discrimination system for polynomial[1-4] is turning the equation unanswered into the
elementary integral form. By discussing the classification of a polynomial's roots, furthermore getting its all possible
exact travelling wave solutions. This method is proposed by Liu Chengshi, which is a innovation and simple method
following the homogeneous balance method[5], varied elliptic function expansion method[6], varied hyperbolic function
expansion method[7], sine-cosine method[8] and nonlinear transformation method[9] and so on. Professor Liu's method
obtain the more plentiful exact solutions for nonlinear evolution equations. The author make use of the complete
discrimination system for polynomial, to solve the exact solutions to the generalized Ginzburg-Landau equation[10] with
high-order nonlinear term. we received the unprecedented solutions by using the other method. In the present paper, we
consider the generalized Ginzburg-Landau equation :

iU, + by, +b,[ul " u+byjulPu+ ibl,([u|2pu)X + ib5(1u|2p)X =0,p>0, @

we will give the classification of traveling wave solutions to the generalized Ginzburg-Landau equation.

CLASSIFICATION OF EXACT TRAVELLING WAVE SOLUTIONS OF GINZBURG-LANDAU EQUATION

In order to obtain the traveling wave solutions, we do the travelling wave transformation,
u(x,t)=e'*Ya(£),& = x—at @

Where @ is the Traveling wave parameter.

Equation(1)is reduced to the following equation:
ba'(&)+ (2, — w)ia’(§)+ (1B Ja(&)+ (b, —b, Ja* (&)

+[iby(2p+1)+ib,2pa”* (£)a'(§) +b,a*" (&) =O. ®
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Let w= 2b1, p= b , equation (3) as expressed below
5~ &My
" 1_b1 b b 2 +1 b 4p+l
a'(§)+=—alé)+ "HE)+2at(g)=0, (4)
by b by
Denoting _bl = 4 = m,E =N, equation (4) is reduced to
by by by
a"(§)+la(&)+ ma®*(£)+na**(£)=0. (5)

-1
Integrating Eq.(5) once and doing some transformation a(f) = i(U (5))7p, we have

2 2+1
4p n-+8pch P, (6)

2
4anJ_

U.,> =—4piu’-
: P p+1  2p+1

where C is an integral constant.

In the present paper, we consider € =0, the Eq.(6) is reduced to

2 2
U2 =—apauz - 2P My _ 4P ™
p+1 2p+1
1 du
i(f—fo)=|2 |f — — (8)
PI™ gz ™y
p+1 2p+1
where we mark —| = az,—lerlzaL - 2pn+1 =a,
du
+[2p|(e-¢&)=] )
J u? +31U+a0

wesign FU)=aU’+aU +a, .

Now under the complete discrimination system for polynomial ,we give the classification of all travelling solutions
to Ginzburg-Landau equation. we have the following results. Then we need to classify the roots of a polynomial
according to its coecients as following:

Case 1. A=0.

2
F(U) has two real equal roots, F(U)=a (U +%j .
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If a, >0, we get the corresponding solution of Eq.(9)

U, =exp iZN/azlpl(f—éo)]—%,(az >0) (10)
2
Case 2.A>0.
2 2 4
F(U) has two real roots unequal. F(U)=a2(U A j & - ?2a° :
23, 8a,
Then the corresponding solutions are:
1
=t o2, |ple - )| 2T eplr 2, pl - Ju 2 (@, > 0) (1
8(:12 2a,
U,=— » {iw/a1 —4a,a, sm[+2,/ a,|pl(E-&) ]+a1}(a <0) (12)
2

Case 3.A<0.

Now F(U ) has no real roots.

When a, > 0, we get the corresponding solution of Eq.(9) the same

as Case 2.

=i%exp[+2flp|é &)+ 2 = & 9% pple 2 aylpl(e & | 2 o (@ >0) (13

2 2
CONCLUSIONS

In summary, the generalized Ginzburg-Landau equation with high-order nonlinear term was reduced to an
elementary integral form, furthermore using the complete discrimination system for polynomial to classify the roots. we
obtained all possible exact travelling waves solutions. This method is simple but powerfully applicable to many nonlinear
evolution equations of Mathematical Physics.

REFERENCES

1. Cheng-shi L;Travelling wave solutions of triple Sine-Gordon equation. Chinese Physics Let-ter, 2004;
21(12):2369-2371.

2. Cheng-Shi L; All Single Traveling Wave Solutions to (3+1)-Dimensional Nizhnok Novikov Veselov Equation.

Commun. Theor. Phys.(Beijing, China), 2006; 45: 991-992.

Cheng-shi L; Chin.Phys.Soc. and APO Publishing Ltd, 2005; 14(9):1710-06

4. Cheng-shi L; The exact solutions to Lienard- equation with high-order nonlinear term and applications. Fizika
A, 2009; 18(1):29-44

5. Wang M, Zhou Y; The periodic wave solutions for the Klein—Gordon—Schrédinger equations. Physics Letters
A, 2003; 318(1):84-92.

Available Online: http://saspjournals.com/sjpms 174

w



http://saspjournals.com/sjpms

Shao Jun Li.; Sch. J. Phys. Math. Stat., 2015; Vol-2; Issue-2A (Mar-May); pp-172-175

6.

7.

8.
9.

10.

Liu S, Fu Z, Liu S, Zhao Q; Jacobi elliptic function expansion method and periodic wave solutions of nonlinear
wave equations. Physics Letters A, 2001; 289(1):69-74.

Ablikim M, Bai JZ, Ban Y, Bian JG, Cai X, Chen HF, Li G; Evidence for k meson production in process.
Physics Letters B, 2006; 633(6):681-690.

Yan ZB; Chaos, Solitons Fractals, 2003; 15: 575

Ablowitz MJ, Clarkson PA; Solitons, nonlinear evolution equations and inverse scattering. Cambridge
university press, 1991.

Zhang WG; Explicit exact solutions for generalized ginzburg-lgndau equation and Rangwala-Rao equation.
Acta Math Scientia, 2003; 23(6):679-691.

Available Online: http://saspjournals.com/sjpms 175



http://saspjournals.com/sjpms

