Applied Mathematics and Mechanics

2006 8 15 Vol. 27, No. 8, Aug. 15, 2006
: 1000.0887(2006) 08_1001_08 c , ISSN 10000887
Ginzburg Landau
Wi,  RIRIE
( , 214122)
(X8 R %)
. , Ginzburg_Iandau
. Liapunov
;  Ginzberg landau ; ;
0175.29 ©A
[1~3]
. [4-7,
[1~3]
. [ 3]
c A B c * A
Fi= Yfgi— qi]+ [Yo— YW/l qr - qi],
( q) : k ( )ogr . 1
) ( ) ( ) *
Hi= 0, | bl Shoy 1k | Sy,

2004.08 17; © 20060224
(10372054)
(1976—), .
(1946—), ) ) (

85910227; E_mail: xu zhenyuan@ yahoo. com. cn)*®

1001

. Tel: + 86_510 82764050; Fax: + 86_510_



1002

. [ 8] Ginzburg | andau
. Ginzburg_Landau
*20 9 Foias  Temam’!
R s Navier Stokes
Girmzburg_Landau * 1996 Li Schibdinger Lo,
igi= qu+ 2[ qq— ﬁ)z]q+i8[Dq— Iy, (1)
Ginzburg_Landau
qu+ (i+ B)qia+ (G+ 20) 1 qi 17+ (81— 2¢%) g+ & = 0, (2)
- &= A> 08> 0¢€e >0 Q= [0,L]* q Q

G(x.0) = qu(x), x € @ (3)

[9] (2) (3) ; [10]
Ginzburg | andau R R

. (2)
qu+ (i+ ) qu+ (G+ 20) |1 212+ (&= 2%1) o+ &= Flqiqa), (4)
2 Q ;
q2(x,0) = go(x), x € Q (5)
F , Fr = Uk(q/l— q%), k= 1,2 .., q}f q% g q2 Wi
“ Wi A=- A=-07/0x" W
b S B S Ho, 1 <ho Sk,
le: 0, k< kO.
1 Ginzburg Landau (2)~ (95) ,

[lirrolol qi(x,t)— qa(x,t) 1= 0,

Liapunov s

[9] , , .

1 (2)~ (5) 5 ;

; 2 (2) (4 .
, ; 3 ,
(2)~ (5 y
1

(2)~ (5), Sobolev . ;( } XY ,

Lo LY () 1el L0 L9 -



Ginzburg Landau 1003
H=LY(Q,V= Hup(Q), Il 1l Vv . Au = - Au, {W,} N A H
AWy= M. j2L0SM< o< o< A< s} oofj (6)
N,Pv H span{Wl, W, .y W/\} , Ox= I- Py° (2)
~(5) :
d—dqt—‘+ (— i+ NAgi+ (&+ 20) 1 g1l qi+ (8- 2&i)q1+ € = 0, (7)
d
T (- i NAg+ (84 20)) g2l g+ (@1- 2% o €= Flguqy,  (8)
¢(0)= qgo, j= L2
Si(t):go gi(t)*
(7) (8 H . , (7)
/9] . r=- (@- €/2),r> 0 ,
o 147 _
| qi(t) 17 <| gol?e ™+ z—r[éJr er}| Ql (1- &), (9)
2 1[4
lim sup | q1(1) 17 < Ko Plo= 27[@* er}| Q- (10)
, H Bo= Bu(0, Pu)( , P> Puo) Si(t) , Bo
Si(t) H . B H , H R
B(O.R)
> I ’
1, R
t Zto= to( B, Bo), to =
Zro= B Bolto = 5k o= (P
Si(t)B C B¢ t t+ r(r>0) , qo €B,t 21
jt”{lelql P4 81 qulds 21 gilds <
t
4’
Olo+ yl Ql+ el Ql re (11)
(3), (7)
%i| g2 12+ Mg 17+ &1 I 7'+ &l o1+ SFIQReqzdxz
_Lf(qn q2) qodxe
r+ h> 0, h= (Ho— 2H,)/2 ,
4
B o st > B )
(%I 217+ 202 174 & | g1+ 2(r+ h) | q21” <
2
WH Qly €] Q1+ WP, (12)

Grorwall
| qa(t) 17 S| gl 2™ 27204

4r+ h)2l Ql+ (€01 Ql+ HPh) &
2(r+ h)e (1-

(= 2-2h)1
e

)



1004

Gy g Yt h)*1 Ql+ (€8] QI+ WoPho) g

. 2 <
tlmolosul?l g(t) 17 & 2Ar+ h) & / (13)
H Bo= Bu(0,Pw)( , Po> Po) S2(t) ,Bo
Si(t) H . B H , H R
B(O,R)
/ 1 R?
t>l:lB,B,l=_ —
Zto / of 0), to 2r1g(p20)2_ NE
Sa(t)B C B¢ it i+ r(r>0) , g € B, t 21
'+ T
[ (onga s o1 goes 21 213 as <
13
2
Bo+ ‘1&%’”—’| Ql+ erl Ql r+ YoPore (14)
v (2) ~ (5) . (7) Vv
[9] y
ii
L 17 M agu 174 gy 117 8FI ReAgidx =
Re( & + 2i)J.| g1 12q10q1 <
Q 2 A
3(&)%+ 4] | qi11*l Aqy 174+ | 'z}fk + 5 Agi 12
o% g 11> <2(- e+ C31 g1 1) llgr 117+
Gronwall
y= lgll® g= 2 eas Csl qrld), h=" i'(er)
L+ T T +r
L g(s)ds S al, h(s )ds X az, J: y(s)ds < as,
Ngi(e) II° <{%+ az] e (1 2o+ 1), (15)
r>0 . qi0 € Be BV ) H , S(t)B
CBo(t 2toB,Bo));S(t)B C Bi(to 2to+ 1), B PV
Pi = P+ [%+ az] e, (16)
Bl Sl(t) V ° , (8) - qu Q B
Gronwall
lga(t) 2 [—+ az} el (t Ztlo+ r), (17)
a,j= 1,23 (15) a,j= 1,23 . y Ba= By(O,
B Sa(t) V¥ . vV H , :
1 Ginzburg_Laudau (2)~ (5, A

=- 8> 0, &> 0, I, L(QxL(Q



Ginzburg Landau 1005
2
I g1l 1 g2l , (7) (8)
; . (2) ~ (5)
. P> 0 B1 By I) 2
D(A%) . c” 0
Os)= 1, 0<s <1 0Os)=0 s 22 supl 0(s) 1 <2
O(s)= 0(s/P), Blu,u)= (8+ 20| ul’u,
Bo(u,u) = (1 A l)(&+ 2i)1 ul’u,
(7) (8
d
T (- it NAqi+ (84 20 Bo(quq+ (8- 2 g+ €= 0, (18)
d
T (= i+ NAga+ (€4 20 Bl ga q2)+ (8- 267 go €=
F(qi q2)° (19)
/8 <a <3/8, :
1 By D(A®)  D(A"Y?) .
sup | A "?Bo(u, u) | S M (20)
u€D(A)
2 By D(A®)  D(A"?) Lipschitz
| (1 A% 1)A™ 2Bl ur, ui)— Oo(1 A%z 1 )A™ Y21 B(ua uz) | <
M2l A% (ui— u2) | (21)
(18) (19) . (18) (19)
dP v
d“l Lt (= i+ MAPvg1+ Py( &+ 20)Bo(qu qi)+ (&~ 26%1) Pygi+ € = 0,
ch'
T];q—z+ (- i+ MAPng2+ Pv( &+ 2i)Bo(q2, q2)+ (& — 2(*)2i)Pf\"(12+ e =
PyF (q1, q2),
N Z2ko- L,LP= Py(qi- q2), R= Ov(qi— q2). ¢ = qi— q2
‘jl—f+ (- i+ NAP+ Py( 8+ 2i)(Bo(qu q1) — Bo(qa q2) )+ (8- 20%)P =
- PnF(q1 q2)° (2)
(22) AP Q ,
1.d14%P1° w12p 2 S
> T + A A Pl 2
—[(8)+ 4 ML AP I+ 1 AR A™P = (&t W) 1 AP (23)

(31_15+ (- i+ MAR+ Ov( &+ 2i)(Bo(q1, q1) — Bo(q2, q2)) + (& - szi)]{:



- OnF(q1, q2),
%d /(1;]{ 2+ A AR 2R 12 K
— [( &)+ AVPMAfI AP 1+ 1 AR A®2P = (&+ Uy ) | AP | % (24)
Vx V = {UED(A) | A%Qw | S BT APw I, B> (} A% €03,
LAR 1= LI AP, f(z)=— X"+ [(&)*+ 4> Mol AP 1+1 AQ )z
s> (12N]( &)+ 4 My(1 AP 1+ BIAPL)  f(z) . M1

LAY VPR 2 N T AR = N2 B AP >21—}\[(£k)2+ 41°Mo(1+ W) 1 AP,

(24)
%d”‘d—R' < Mo | AR 124 [(8)%+ 4]V2M2[1+ l] | AR 1202, -
t
(&+ By, i) | AR |2
a 2 2 a 2

%d(IARI = WAPLY o

IA“RI{— Mo i+ [(8)°+ 4]1/2M2[1+ 13] Vi- (a+ My +

W+ [(8)+ 472 Mof 1+ W W+ ear Hype
i1+ Hyer > [(ﬂc) + 4]1/2M2[ ])y\ + M+

[(&)*+ 4] Mof 1+ B] N2+ Wy (25)
1 dLARI?= W AP 1P
2 dit <o

Aq(n) € SA°%= A(qi- ¢») 1> 1 . A’q S 1ARI 2
Bl AP |
2
; % < ARH{M\”- [(8)%+ 4]V2M2[1+ —} N2+ e+ um}
€= Mwii- [(8&)%+ 4]”M2[1+ Lu] Vit et B> 0, (26)
| AR 12 <IAR(0) 1% %, (27)
t o [ ARIT 0 ( )
2 (7) (8), (25 (20 ,
1) Aq1(0) €EA°(0)+ =, Aqi(1) €EAa(1)+ % Vi 20;
2) A’q1(0) A'q20)+ %, A’qi(t0) € Aq2(10) + = 10> 0,

A%qi(t) €EAq(t)+ = Vi 2ig A%qi(t) Aqa(t)+ % A"Qnqi(t) - A°Qngoft)



Ginzburg Landau 1007

00
3
A%q ., TARI Z2WIAPI, 1~ o |ARIT O | AP 170,
1A%(qi- q2)1 ~ 00 A% ., TARISHIAPI (20)
(21)°
3 S By D(A")  D(A™"?) .
sup | Aa_l/zBe(u, u) | SM, S My
uw€ DA
4 S ,B DAY DA™Y Lipschitz
| (1 A%1 1)A™ 2Bl ur, wi)— Op(1 A%z 1 )A™ 2Bl ua, ua) | <
Mol A%(ur— u2) |,
M, <Mz
a 2
1dlApPL- A A®V2p 2K
2 dt
[(8)%+ 4]V Mofl AP 1+ 1 A"RI] I A® 2P 1= (&n+ W) | AP 1™
flz)=— X+ [(&)+ 4 Mo(l AP1+14°Q1 )z « < (1V2N/(&)
+ 4] 2Mo1 AP 1+ WL APL) f(z) . M ,
AP IS AP <2%((ek)2+ 41" Ma(1+ B) 1 AP I, ()
a 2
%% < {Mw- [(&)+ 417°Mof1+ W N+ a1+ uﬂf(}l AP | 2%
N= M- [(8)%+ 4]°Mof1+ W N+ ga+ Wo> 0, (29)

| A°P(1) 12 <I A%P(0) 1262,
t oo 1 AP(t)1” 0, | AR(t) 1~ 0, | A% qi— q2) |~ 0 :
3 (28) (29) (25) (26) Ginburg Landau ~ (2)~ (5)

[ ]

[1 Pecora L M, Corrol T L. Synchronization in chaotic in chaotic systems[ J]. Phys Rev Lett, 1990, 64
(8):821—824.

[2] Abarbane H D, Rulkov N F, SushchikM M. Generalized synchronization of chaos: the auxiliary system
approach[ J] . Phys Rev E, 1996, 53(5): 4528 —4533.

[3] Maistrenko Y, Kapitaniak T. Different type of chaos synchronization in two coupled piecewise linear
maps[J] . Phys Rev E, 1999, 54(4): 3285 —3289.

[4] Codreanu S. Synchronization of spatiotemporal nonlinear dynamical systems by an active control[ J] .
Chaos Solitons Fractals, 2003, 15(3): 507—510.

[5] Duane G S, Tribbia J J. Synchronized chaos in geophysic dynamics[J]. Phys Rev Lett, 2001, 86
(19) : 4298—4301.

[6] Wd G W. Synchronization of single side locally averaged adaptive coupling and its application to



shock capturing[ J]. Phys Rev Lett , 2001, 86(16): 3542—3545.

[7] WuS G,He K F, Huang Z G. Controlling spatio temporal chaos via small external forces[ J]. Phys
Lett A, 1999, 260(5): 345—351.

[8] Junge L , Parlitz U. Phase synchronization of coupled Ginzburg Landau equations[ J] . Phys Rev E,
2000, 62( 1): 438—441.

[9] Temam R. Infinite Dimensional System in Mechanics and Physics Applied Mathematics Series
[ M]. New York: Springer Verlag, 1988.

[10] Li Y, Mclaughlin D W Q, Shatan J, et al. Persistent homodinic orbits for perturbed nonlinear

Schrodinger equations[ J] . Comm Pure Appl Math, 1996,49(1): 1175 —1255.

Spatio Temporal Chaotic Synchronization for Modes
Coupled Two Ginzburg Landau Equations

HU Man feng, XU Zhen yuan
(Schodl of Science, Southern Yangze University, Wuxi, Jiangsu 214122, P. R. China)

Abstract: On the basis of numerical computation, the conditions of the modes coupling were pro-
posed. The high frequency modes are coupled, but the low frequency modes are uncoupled. It was
proved that the existence of an absorbing set and a global finite dimensional attrador which is com-
pact, connected in the function space for the high frequency modes coupled two Ginzburg Landau e-
quations( MGLE). The trgectory of driver equation may be spatio_tempora chaotic. One associats
with MGLE, a truncated form of the equations. The prepared equations will persist in long time dy
namical behavior of MGLE. MGLE possess the squeezing properties under some conditions. It was
proved that the complete spatio temporal chaotic synchronization for MGLE can occur. Synchroniza-
tion phenomenon of infinite dimensional dynamical system (IFDDS) was illustrated on the mathemati-
cal theory qualitatively. The method is different from Liapunov function methods and approximate lin-
ear methods.
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