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W+ Wor— U+ u+ wux = f,
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H=L%0,2],V=H3, =/[02]

u+ wew+ Aouw = R(u), x , t 0 (5)
,Aou = uven — um+ w >0 ,
Au= twat Ao, Bu= e, R(u)= f- uu,
D(A )= H3 Ao

n= n’+ )+ in’, n Zi= J-1

n,(x) _ (2 )71/2€m’ n 7
{ ,}n 7 H >0 A

f H3, Rlu)= f- ww:HS H3( [4])

>, [4 , o= o ),
Po=3= R(AJM. Q =I-P
Re = a , (A)
{n:lnl n} P.H 2n + 1,
P H= spar{ n: | onl n},Q,H:span{ nr | onl n}
P = Q. =1 P span{ 2 lonl N} ,Q=1- P,
1 ( [4])
1 >0 . (2 (3) (4 (5 v
w={(pa)lu=p+q (2~ (5 ).
= /[2 (N+1)’+ ].N P q
pit Ap+ Plp+ q)(p+ q)c= f(x), (6)
Ag+ Q=0 (7)
2 (D~ (4 M, :
pi+ Ap+ P(p+ q)(p+ q)c= f(x), (8)
Aog+ Q.= 0, 7 (9)
p Hy,dmH,= 2N+ 1,q Hgp= aoft)+ | an(t)cosmx + by(t)sinx,
ao, ,an, bo, , by 2N + 1
[4] 1 ()~ (4 M, 0O M
p= ao(t)+ | an(t)cosm + b,(t)sinnx,

n=1
N

na,sinnx + nbncosnx} =

= n=1

N
Ppx = [ao+ a,cosnx + b,,sinnx} [—
n=1

N N N
ao[— na,sinny + nbncosmc] + [ a; cosix] [ jbjcoij] -
n=1 n=1 j=1

N N N N
[ ajcoij} [ iaﬁinix} - [ bjsinjx} [ iaisinix} +
=1 1 =1 =1

j= i= j= i
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N N
[ b,smpJ [ ibmosix} ;
j=1 i= 1

= i
N

Opx= Q J%)L(cos(i+j)x+ cos(i— j)x) -

ij=1

=

L aia;

2 (sin(i+ j)x-— sin(i—j)x)}+

Q %)L(Cos(i+j)x— cos(i—j)x)+
Q=1

iébj;(sin(i+ J)x + sin(i—j)x)}:

1

N . . N . 7. i
J_+2Laibjcos(i+j)x+ i bibi — aiaj) sin(i+ j)x

ij=L >N ij= Li+j> N 2

2N

q= apcosnx + bysinnzx,
n= N+ 1

2N

4 3 2
Ag= ( n"an— n b+ na,+ a,)cosnx+

n= N+ 1
(n4bn+ nan+ nobn+ bn ) sinmx
Aq O (7)
(N+ D'avs1i— (N+ 1)bys 1+ (N+ 1)an 1+

N+ 1
aver+ T aibvi i = 0,
=1

4 3 2 (10)
(N+ 1) bye 1 + (N+ 1)’aN+1+ (N+ 1) bye 1 +
Y i(bibye e i— aians i)
=1 2

(N+ 2*aysa— (N+ 2)°bysa+ (N + 2)%an 2+

N
aN+ 2+ N-|2- 2

bys 1+ = 0

aibyi2 i = 0,
=2

11
(N+ 2)%na+ (N+ 2)%avia+  (N+ 2)%byso+ (1)

b s 4 i(biblv'+2—i; @iaN+ 2> i) _ 0
=2

(10) (11) an+1, bv+ 1 an+2, b+ 2 :an+ 3, b+ 3,

2
aw, boy, ai, ,an by, by q,
2N N
p+ g= ao+ apcosmi + bysinmi, (p+ q)x = - napsinnx + nb,cosnx,

n=1 n=1
N

pi= ao+ ancosnx + b,sinny, (12)
n=1

N
4 3 2
Ap = ao+ ( nan— n"by+ nTa,+ an)cosnx+

n=1

B
( n*bu+ nlan+ n’bu+  by)sinw, (13)

n=1
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a/[V

N

P(p+ q)(p+ q)x= ao[ - napsinmx + nbncosmc}+
n=1

2y 2y n 2y
P[[ aicosix] { - jajsinjx] + [ bisinix] [ - jajsinjx]:l +
i= 1 j=1 i= 1 j=1

2N 2N e 2N
P[[ cycoij] [ ibicosix] + [ bisinix] [ Jbi coij]] =
=1 =1 =1 j= 1

1= i

N
ao[ - napsinnx + nb,,,cosmc] +
1

Ay

_—%(sin(i+ J)x—sim(i— j)x )+
ij=1

2N I'a-b~
j‘?(cos(i+j)x— cos(i—j)x)+

i, ]
2N

=

e
B ll—azL(cos(i+j)x+ cos(i— J)x)+
L=

1bibj
L_jzlJTL(sin(i+ j)x+ sin(i- j)x)},
N
- napsinmx + nbncosmc]+

WP+W@+qh=a{

n=

2N 2N

. (bl — aja
H%Lq,-bicos(i+ Jj)x + ](—ﬂsmﬁ"’ J)x +
ij=1i+j N 2 ij=1 i) N 2
2w 2w .
= ] bibj iaj
L_’LajbiCOS(i— Jj)x + J‘(Mlsin(i— J)x
i,j= L 1li-jl N 2 Lj=L1i=j1 N 2
(12) (13) (14) (6) 2N + 1 ,
bo, b1, . bw,
N
p = ao+ apcosnx + bysinnx
n=1
0, ( [4])
f=0
3 (D~ (4

ao+ ao= 0,

ar+ (+ Jai— bi+ %(2a0b1+ atbsr— azbi-
asbr+ arbs— asbs+ asbs) = O,

b+ ( + )bi- g?(2aoa1+ arar+ biby+

azas + b2b3+ as3a4 + b3b4) = O,
a2+ (4 + )a2— 8b2+ 2a0b2+ aibi+ aib3-

a3bl+ a2b4— a4b2: 0,

bat (4 + ) bot Sas— 2aoas+ %(b%— &) -

araz— bibs— azas— brbs = 0,

(14)

@o, ai,

>
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a3, b3, as, by
[(9 + )P+ 2T az=- %(9 + )(arba+ axby)+ 8—21(a1a2— b1b2),

[(9 + )P+ 277 ba= 82_1(albz+ a2bi) + %(9 + J(ara2— bib2),
[(16 + )’+ 64Tas= 6A(as— b3)— 2(16 + )azbo,

[(16 + )+ 647 ba= 128ac2b2+ (16 + )(a2- b3)
t=0.01 -1=0.1

el afin
\vmvﬁ J\\v/_lo\//\\
/)

t=1.0 l=1.5

1
, w={tpa)tu=prq (-4 )
p= ao(t)+ ai(t)cosx + bi(t)sinx + az(t)cos2x + ba(t)sin2x,
g= a3(t)cos3x + b3(t)sin3x+ aa(t)cosdx + bat)sindx

2 2N+ 1=5 f=0,

p = ao+ aicosx+ bisinx + azcos2x + basin2x,

g = a3zcos3x + b3sin3x + ascosdx + basindx
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(10)~ (11)

iazb1 = 0,

81 3— 27b3+ 9 asz+ a3+ B

%a1b2+
3 3
81 b3+ 27a3+ 9 b3+ b3- yalar+ 2b1b2= 0,

256 a4+ 64bs+ 16 a4+ a4+ 2a2b2= 0,
256 bs+ 64as+ 16 ba+ bs— a3+ bi= 0

W={(p.q)lu=p+q (2~(5 )
t=0.01

Ll JL
AR
A

A
My

- %(81 + 9 + )(arb2+ abi)+ 82_1(a1a2— b1b2),

[(81 +9 + )’+ 2T]a3=

[(81 +9 + )°+ 2T]b3=
Sllatba+ a2bi)+ (81 +9 + J(aax- biba),
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[(256 + 16 + )%+ 64*Jas= 64(a3— b3)- 2(256 + 16 + )azbs,
[(256 + 16 + )%+ 64%]by= 128a2ba+ (256 + 16 + )(a3— b3)
(12) ~ (14)
t=0.01

W\Av/\/ \Av/\Avm
i B
v vy
/\/ﬁ\o\/ﬁ/\ vl\vt/\lgﬁ/\v
L A

1=2.0 t=3.0

VAYRVAYIRY, /\A/\/\/
vV oV AR

3

Pt = ao+ aicosx + bisinx + azcos2x + bosin2y,
Ap= a0+ ( ai— bi+ a1+ at)cosx+ ( b1+ at+ bi+ bi)sinx+
(16 ar— 8bo+ 4 arx+ az)cos2x + (16 br+ 8az+ 4 ba+ by)sin2x,

1
P(p+ q)(p+ q)x = Ecosx(2a0b1+ arbr— azrbi-

a3b2+ a2b3— a4b3+ a3zbs) -

1.
Ssinx(2a0ar+ ara2+ bib2+ azas+ babs+ azas+ b3ba) +
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COSZx(2a0b2+ a1b1+ a1b3— a3b1+ a2b4— a4b2)+
Sian[— 2aoa2+ %(b%— a%)— aljasz— b1b3— ara4— beAJ
(6), 0, 3

) =1 =052 =05 =1;3) = 01000 1, G= 01000 5,
rao(0) = a1(0)= b1(0) = a2(0) = by(0)= 1, ao(t)
ai(t) ax(t) bi(t) bat),
p= ao(t)+ ai(t)cosx + bi(t)sinx + az(t)cos2x + bo(t)sin2x#
(H~(4 . ( 1~ 3),
[5] #

[ ]

[1] Temam R. Infinite Dimensional Systems in Mechanics and Physics [M]. Berlin: Springer_Verlag,
1988.

[2] Constantin P, Foias C, Nicolaenko B, et al. Integral Manifolds and Inerital Manifolds for Dissipa—
tive Partial Diff erential Equations[ M]. Berlin: Springer Verlag, 1988.

[3] Cross M C, Hohenberg P C. Pattern formation of equilibrium[ J]. Rev Modern Phys, 1993,65(2) :
851) 1223.

[4] , . Kav [J]1. ,1997,18(10): 953)
958.

[5] Ercolani N M, Mclaughin D W, Roitner H. Attractors and transients for a perturbed periodic KdV e
quations: a nonlinear spectral analysis[ J] . J Nonlinear Science, 1993,3(2):477) 579.

Num erical Analysis of Longtime Dynamic Behavior in

Weakly Dam ped Forced KdV E quation
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Abstract: The numerical analysis of the approximate inertial manifold in weakly damped forced KdV
equation is given. The results of numerical analysis under five models is the same as that of nonline ar
spectral analysis.
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approximate mertial manifold



