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Abst阳ct：Continuous dependence on a modelling p唧meter is established for solutions of a problem for a complex
Ginzburg—Landau equation witll p·Laplaciall．We derive 8 prior e8timates that indicate that solutions depend continuously

on a parameter in the goVeming differential equation pmvided the solutions exist and other pmper conditions．
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关于p—Laplacian复金兹堡一朗道方程解的连续依赖性

林琳

(南京师范大学数学与计算机科学学院，江苏南京210097)

[摘要] 讨论了关于p—Laplacian复金兹堡一朗道方程解对控制系数的连续依赖性问题．通过先验

估计，推导出方程的解连续依赖于方程中的某些控制系数．
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0 Introduction

The time—dependent Ginzburg-Landau partial difkrential equation has been used to model phenomena in a

number of dif五朗屯nt areas in physics and other fields． Recently，Gao and Bu[1]have studied the n+l complex

generalized Ginzburg-Landau equation with inhomogeneous Dirichlet boundary problem． Studies have become

known as“continuous dependence on modelling"or“structural stability’’investigations and have atn．acted the

attentions of a number of researchers(see[2，3])．Yang and Gao[4'5]have discussed the continuous dependence
on the modelling parameters for a complex Ginzbu昭一Landau equation with real and complex coemcients．

In this p印er，we will inVestigate the continuous dependence on par啪eter fbr tlle well—known GjnzbuIg．1■n．
dau equation with p-Laplacian：

“。=o“一(肛+iⅣ)l M 2u+(d+够)△。M，(菇，￡)∈力×(0，丁)

where i=√一1，1<p<2，the parameters a，矿and卢are all real．valued constants with弘>0，a>0 and“is a

complex—Valued scalar function． Although口，肛，l，，仪，卢are assumed to be constant， similar results can be ob．

tained if we a110w口，a，卢，肛，Ⅳto be fhnctions of the spatial variables with slight modifications． We take them to

be constant f．or more cladty in our analysis． Now by means of“skevich一王'erelmuter jnequality in reference[6]，
we will discuss the continuous dependence results for complex coemcients with p—Laplacian case and we find that
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+．|}。f厶I砂I 4出鸳+kf厶I砂l 2出喈+尼。J．：L V砂l 2以凹． (13)

In。rder t。give an pri。ri estimate for J．：L I“I 4出凹，we need dem。nstrate the tems inV。lVing驴are b。unded·
Now we prepare the following lemma．

then

Le咖a 1．2(Remch iIle棚ty)
If the fhnction l步(戈，t)that satisfies

(萼一1)L V砂I 2出+号L菇int

△l步=0，(菇，t)En×(0，丁)，

沙=u。， (戈，￡)∈an×(O，r)，

2山=丢L戈i蚓V彤即s—L戈‘正筹V r砂以 (14)

where d denote the spatial dimension and the no册al and tangential Vector to a以are凡and r，respectiVely，and

V r砂is the tangential derivative． It has been proVed by Yang and Gao in reference[4]． Here we omit the proof

of the Lemma．

(1)Ifwe assume d>2，the domain力is star

there exist constants cl，c2 such that

f v砂l：出
Jn

(2)Ⅱd=2，(14)tums to

Using Gfeen’s identity，we get

By Cauchy inequality，we have

Ⅵ＼以

sh印ed with respect to。ri舀n and set 1咖I石‘凡i I=K>o，then

2ds≤c：L V，砂№，

fL|V砂I2毗鸳≤c：fL V，砂I 2山鸳．

L I等I 2ds≤c，L V渺I 2以J加 dn J加 ～

o=L≯△妒出=L≯筹山一厶I V砂I 2如．

L V砂1 2以=L≯筹ds≤丢L I警I 2出+丢L I砂I 2以

(15)

(16)

(17)

(18)

(19)

c。mbining(17)with(19)，it clear that L V砂l 2出is bounded eVen if d=2．s。for d≥2，L V砂l 2出and

肌 V沙I 2以喈is bounded．using Poincare inequality，we may obtain

L l砂I 2出≤c(L I沙I 2出+厶I V沙I 2出)≤c。L I沙I 2出+csL V r砂1 2山，
it following that

f厶I砂I 2出鸳≤c。fL l吵I 2ds喈+cs，：L V，砂阳s喈．
Using Sobolev embedding theorem，when d≤4，日1(力)(-，∥(力)，so

￡l砂l 4出≤cs(L I妒I 2出)2+c，(L V，砂I 2山)2，
f而m the above inequality，we also haVe

f厶l沙l 4出喈≤c。，：(L I吵I 2山凹)2+c，，：(L V，沙阳s喈)2．

(20)

(21)

(22)

(23)

The last task is t。estimate J．：L l以I 2d菇df，in f如t，we can。btain a b。und for it in a similar fashi。n，thus
一29一
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，：厶I饥I 2出喈≤csfL l眈I 2山喈+c，，：L V，机阳s喈．
From(19)to(24)，(13)can be written as

『_I u 2以≤4后l f f_I u 2以喈+P(￡)，
Jn J oJn

where P(￡)is bounded． Using GmnwaU’s inequality，we haVe

J。厶⋯2出嘭≤J。P(f)e嘶。。’蟛
Thus，(13)becomes

L厶I“l 4出蟛≤y-J。P(f)e4h。吖’嘭+yzP(f)·
Similarly，

几⋯4d菇喈≤y，永(m4fl(H’喈+y。∞)，
wheI℃7l，⋯，y4 are positive constants and Q(￡)is also a tenn depending only on given data

Hence combining(27)，(28)with(4)，it follows that

(24)

(25)

(26)

(27)

(28)

卵(￡)≤6五百≯‘(y。p(f)e4¨坷’凹+7：P(￡)+n(f)e4fl(吖’鸳+y。Q(t))． (29)

Inequality(29)establishes continuous dependence of the solution M of(1) on the modelling parameter p+ip．

Hence we obtain the main theorem：

Theor咖Let 1<p<2，“be a solution of pmblem(1)and n is a bounded and star—shaIped domain in
尺Ⅳ．Ifthe spatial dimension2≤d≤4，Mo∈￡2(门)，M。∈日1(a．仃×(0，r))，then M depends continuously on the

modelling parameter肛砌when o<罢≤警暑and IyI<佩．
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