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b(u;u,Au) = 0 (Vu € D(A)),

L b(uwv,w) |l Sepl A 2ull AV 20 1) A% 1,
3 3

(i 20, Dsi> 1 Ds=1 5 Z1),
=1

i= =1 (8)
eil AUl Av | (Va< 172),
erl AV 11 Av | Va= 1/2),
| A®B(u,v) | < @ 12 ( a 1)/2
cl(l wle=l A" Py 1+ 1A% 11 A U|L%/2,
(Va> 1/2)
s Pn, Qn .
| PA I <22 A%, 1 Qe <Y A%,
VO SH Ka, ®€D(A")e
Gronwall .
Gronwall {dz};x:)o [ E N odis 1— ﬁiz <h, a, B
h a #Z Be
B! h h
VI EN,d <[a] [do— = E]+ [G_ 5
2
1.1 aC€VyEH  Ri=14"a1%+ 10'}\2', Eoon
NciknRi 80c R
%, 2¢1kL R, <%Ll >%,
B (9)
B Caln(L F 174 ex(1+ L) RV
(7 14 :
Vm 20, | AV vm+ wn) | <Ry (10)
n L, Brezis Gallouet Vo E PV
| b1 SLal A1, Lo~ (14 Inn)"e
l=m
| A (vm+ wm) | <Rie
(7) AUerl Q D
LAY 20 1= 1A 0, 1241 A (1= vm) 174 2EA] Avgy 117 =
2k(f, Avms 1) = 2b( tmy Um, Avms 1) S
2k f 11 Avmit 1+ 2k 1 b(vmy tm, Avms 1) 1+ 2k 1 b (w0, Omy Avms 1) | <
2
EN Avgy 1174 M{—U 201 kR (Lo + 1) | Avs 11 K
2 2 2p2
DR Avpy g 124 EOLLIS C‘g\“ L.)Ri) (11)



Galerkin 293

/2 2 1/2 2
LAY 20112 20 A0, |

>

(11)
2 2 2p2
AUm+1 Awm+1 (7) D
|A Y 2 it 7= A |74 1A (e 1= ) |7+ 26N At 1| =
2k(f, Aum 1) = 2kb(vm + W, Vi + Wi, AV 1) = 2kb( Vs 1, Vi 1, AWis 1)
> 10k1f1?
2h(f, Avie 1) 2% 1 f 11 Avme1 | < IAm+ e

2kb(vm, vm, Avme 1) = 2kb(vm, 1)m,A(Um+l— vm)) S
2k | (AB (vmy vms 1), A (Vs 1= vm)) |+ 2k 16 Oms Vs 1= Oy A(Vmi 1= vm)) | <
2ekn 2B 1A on | [Avust | 1A (v 1= 0a) |+
detklm |A1/2vm| |A1/2(1Jm+1— Vm) |2 <

2 2

k—}\|A1)m+1 |2 1001?\an

2kb( Vs Wiy Avms 1) 2% |0 (Vs Wins 1= Wiy Avini 1) [+ 2 | b (Vs Wins 1 Avme ) | <
201kLrle|A (wrr&l_ wm) | |A7)rml|+ 2ClkLnTL7 1R1|Aum+l|2 <

10c1kLAR T
ClAanlAl/z(le_ wn) |2

Db ( Wy Uy AV 1) K2k | b (W0t 1= Wiy Vs AV 1) |+ 28 | b (w00t 1, vy Avir 1) | <
2e1kRy A (Wit = w) | 1At |+ 2¢1kn™ "Ry | A1 |* <

10cikRT | 112
A 4

+ 21kl nR] |AY (v 1= vm) |2,
[llﬁé\+ 2c1kL.n~ RJ |Aum+1|2

(Wne 1~ wm) |

[lfé\+ 2c1kn” RJ |Aum+1|2

Zkb(l{hn Wm, Avme 1) 2k | b(mer 1= Wm, Wn, A'Uer 1) |+ 2k | b(’M)er 1, Wm, AUWH 1) | <

2c¢1kR1 |A (Wms1 = W) | |Avm+1 |+ 201kn71R1|Aum+1 |2 <
IOC%kR%M]/z

[%ﬁ chkn_]RJ |Aum+l|2+ (Wms 1— wm)|2

20b( Ve 1y Ve 1y Atms 1) <2k | b(vme 1= vm, vme 1, Awme 1) |+ 2k | b(vm, vme 1, Awmer) | <
2k | b(vme 1= Vs Vst = Vs Atws 1) |+
2k | b( Vs 1= Vs Vi, AWme1) |+ 2k |AB(v,,,, Vme 1), Wow 1) | <
2eitkLn |AY (v 1= vm) [P |Awme 1 |+
2ethL R 1A (v 1= vi) | |Awns 1 |+ 2¢1kLon 'Ry [Awne 1 [P <

2121420 1= v |2
B 1 [P+ 10ciL.; | ;” 1= on) | A (ome 1= ) |2+
10¢ L 7R

A

|A I/Z(Umﬂ - Um) |2 + 2c1kL.n” 1R1 |Aum+1

L: <ne (12),

50ct knR?
—)\— 2ctkLinR1 -

’

A 2w = 1A 20 [P kN Awe 1 |2 < 1=



294

103K LA 1 12+ i1+ L.)°R1
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2e kRYZRYZ 1 Vo1l A2V | <%)‘| AV2y, 12 %| Vo 12,

2k 1 b(tm, Vs Vs 1) 1= 251 bty Ve 1 Vins1 = Vi) | <
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w(t) = > weos( o+ | Ll 141 Lol 1)e'™, (20)
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Navier Stokes s Navier Stokes 1, a
= u(x,0)° a f u* ,
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. , A= 0.005°
SGM (ke = 0.0005)
4.96¢
3.9
3.01}
2% 8.00 16.00 24.00 32.00 %0.00

7
., MD NOM  (7)
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IMD Based Nonlinear Galerkin Method

HOU Yan ren, LI Kai tai
( College of Science, Xi” an Jiaotong University , Xi’ an 710049, P. R. China)

Abstract: By taking example of the 2D Navier_Stokes equations, a kind of improved version of the
nonlinear galerkin method of Marion Temam type based on the new concept of the inertial manifold
with delay (IMD) is presented, which is focused on overcoming the defect that the feasibility of the M_
T type nonlinear Galerkin method heavily depended on the least solving scale. It is shown that the im-
proved version can grealy reduce the feasible conditions as well as preserve the superiority of the for-
mer version. Therefore, the version obtained here is an applicable, high performance and stable algo-

rithm.

Key words: nonlinear Galerkin method; inertial manifold with delay; Navier Stokes equation



