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gi :
sitw) = ety xr = By Shexy (= 129,
Ji(x) = {xi,xj},.](x): (Ji(x)) , Hamilton
J(x) (e
(ji_t= J(x) “H(x)+ &(x,1),
g= (g1, 82853, gi(x,t),i= 1,23, it T ,0<ex1
, (1)e=0 :
(A1) (lﬁ<', °>) M= {x ER:J(x) 2}( M
U) Casimir C(x), x €M, = {x € M:C(x)= c},
SC(x) 20, ¢ el <6 8> 0
(A2) 1c{c €ER 1 el <, ¢ €1, (A1)
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(1)e
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Pl (x® ER xS,
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Poincar
(2)e :
o {(x, ® € R x Sp: = 0(mod T)}-
>0 Poincar m :
Pi:xe(0) ~ xe(mT)®
(2)e P¥
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a= 0 ¢= Qag co)t+ P(mod 2N),
¢c= co, P= ¢(mod 20)°
, a (A2) a
(3)e :
50 = {(a, be, ® €A xSmxx Sp: O= O(modT)},
Poincar P m :
PE:( ae(0), %(0), ce(0)) ~ (ae(mT ), $e(mT ), ce(T)).
(ae(t), e(t), ce(1), U1)) (a0, h, ca 0) €2 (3)e -
s Poincar :
ag(t) = ao+ &u(t)+ O(€),
be(t) = Qao co)t+ P+ eb(t)+ O(E),
ce(t) = co+ &i(t)+ O(E),
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de Q Q

W L8 i a( v+ S an col el )+ Glan, v coli+ b co ).
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'ml’
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0Q il
¢1(mT) = %(ao, co) b OF(ao, Q ao, co) N+ %, co, n)dnd: +
o p
aa_c(ao, co)JZJJqOR(ao, Q(ao, co) + d)(), co, I‘l) d0d: +
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o
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) My M5
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H T a
a0 e[ <cedgie e 0. (4)
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: (8) (11) (16),
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(cosx, cosy, cosz) - (u,v,w), (e ( “e):

w= (1- v*)ow+ 28w (1- u?) (2w - 1) +
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28w (2u’ - 1)(20°= 1)(1- w’)*

Hamilton Casmir
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C(hu, v,w)= (1- vz)(l— w’) = ¢, 3 (21)
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Mi(a, b, co h) = SLLO=h) 1 [JT J(h= 1+ o) uldi-

2hcor“J (1_“”1)‘ }
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80T J%h‘ bl o= 2heol- ),

Mi(a, b, co h) = (4acdh - 3zbcoh)f W

(8bco+ 16bc%)J:u2dt+ 16bco( 1+ 4CO)JZ Joh=— 1+ o) uldi-
16b 2b
hcoJ;(l_ u?) ids - hcoﬂ [—(h— T+ 0 ai(1- u)de -

2
4bhcoJ: . L—dt+ (4bhcd— 8bci)T =
- u

nil-1+ n2lo— 2n3l1+ nmaJo— nsJo1— n3Ji+ ne,

160
ni= 4acoh - Rbcoh, n2= 16bco(1+ 4co), n3= hco’

na= 8bco+ 16bcd, ns= 4bhco, ne= T (4bhco— 8bcj);
= J: Jh= 1+ )1 u?)ids,
r(1— W)uide, (i=- 1,010

Mi= 0,
lTo= 2hcol-1° (23)
I()= 2hco],1 , M3= 0>
mil_ 1= 2mal i+ m3Jo— maJ-1— m2Ji+ ms= 0, (4)
1
mi= 4ac%ﬁ+ 128bh(:(3), my= %,
m3= 8bco+ 16bco, ma = 4bhcd, ms= (4bhci— 8bch)Te
, c0€(0,1) h €(1,1/c0), (a0, bo, co, h) (B3) (24), o( M1,

M3)/0( co, h) Z0, € (¢) . A,
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Periodic Stream Lines in the Three Dimensional
Square Cell Pattern

LI Ji bin, DUAN Wan suo

( Center for Nonlinear Science Studies, Kunming University of Science

and Technology , Kunming 650093, P R China)

Abstract: By using the theory of the generalized perturbed Hamiltonian systems, it is shown that
there exist periodic stream lines in the three_dimensional square cell pattern of Rayleigh Benard con-
vedion. The result means that our method enables this three_dimensional flow pattern to be desaibed

in an unambiguous manner, and some experimental results of other authors can be explained.

Key words: Rayleigh Benard convection; periodic solutions; Hamiltonian systems; square cell pat-
termn



