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Casimir Poisson . Casimir s
2000 [1] Poisson , Casimir
Poisson . Casimir Poisson Poisson . s
Poisson Casimir
1
Poisson Casimir .
1 M m , CT (M) M ) {°,
1 CT(M) x CT(M) T CT(M),
(1) {aF+ BG,H)y = o{F,H} + ﬁ{GH} AH,aF + BG),; = a{H,F};+ B{H, G}y;
(ii) AP HY, =~ (H,F),:
( i) Leibniz A{FG,H}, = G{F,H};+ F{G,H};
( 1v) Jacobi AF,{G,H);}s+ {G,{H,F}Y;};+ {H,{F,G};};= O.
{*, *}y Poisson . (M, {*, *}1) Poisson
[2] . M m J(x) = (Ji(x)),
ST 5 g P Sy (1
(F, G, = (VF)'J(x) V6 VF, VG F.,G ) M
Poisson . J(x) Poisson M . Leibniz , H €
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C(M), Xy = J(x) VH= {*H}, M ) X M
,H
2 (..} J(x) Poisson , C(x) € CT(M)
{C,F};(x) =0 VF €C™(M),
C(x) Poisson {,.,}s Casimir
[ 3] Poisson M Casimir .
1 C(x) € C*(M) Poisson M Casimir , C(x) Poisson M
, Xc=0.
Poisson Poisson . Poisson Casimir )
Poisson
3N n LCT(N) N {*, *}r:
CT(N) x CT(N) 7 CT(N),
(1) ok + BG,H)r= af{F,H}yr+ B{G,HYr,{H,aF + BG)r = a{H,F)r+ B{H,G)}r;
(1) Leibniz A{FG,H}Yr = G{F,H}r+ F{G,H} 7.
{*, *}r Poisson (N, {*, *}r) Poisson
Poisson , {(F,G)r={G,F}r , {F,Glr=-{G,F}r
L,VF,G € CT(N).
Poisson Poisson Jacobi , N
n T(x),
(F,G)r= (VF) T(x) VG (2)

N Poisson T(x) Poisson N .

T(x) = J(x) = R(x) + S(x).  J'(x) == J(2).R (x) = R(x) 20,5 (x)
= S(x) 20. R(x) =0,S8(x) =0, J(x) (1) s Poisson {,.,}r Poisson
Lol Leibniz , HEC(M),Y=Tx) VH= {,.H}r

N , Yy N JH
Lyapunov :
4 X=f(x), X, V(x):R" T R
(1) Wx) x ;
(i) d%V(x) <0
V(x) x = f(x) x Lyapunov
Poisson Casimir
H, J(x) (D).
Poisson Casimir R
5 {,.,)r T(x) Poisson C(x) € CT(N)
{C,F}r(x) =0 VF € C™(N),
C(x) Poisson Casimir
5, Poisson Casimir T(x)
2 Poisson T(x),N Poisson Poisson
C(x) € C7(N), C(x) Poisson

Casimir
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dC(x)T(x) =0, (3)
dC(x) aggxi)'
4 (2 MC,Flr(x) =0=dC(x)T(x) VF(x) =0, F(x)
dC(x) T(x) = 0.
2 , Poisson Casimir
Poisson . , C(x) Poisson
Poisson Casimir Poisson Casimir
(3) ,
dC(x) T(x) =0(J (x)= R (x) + S'(x)) V C(x) =0 (J(»)+ R(x)-
S(x)) VC(x) =0=(J(x)+ R(x)- S(x)) VC(x) =0. (4)
R(x) =0,8(x) =0 , (4 J(x) vVC(x) =0. H, Poisson {,..}r
Poisson {,..}s, J(x) VC(x) =0 Xc =0.
, 1 2
[ 2] 3.3.13, :
1 Poisson . (T(x))= t(t <n), n—t
ki(x) = (ki(x), k() (i = Loown— 0, k(x)T(x) = 0 K(x) = (Kb, -
kTH),lx(,H), K(x) ,  ki(x) = aAé%(i: L, onyj=1,.un-1), Ai(x)(i=1, .-, n-1)
T(x) Poisson Casimir .
ki(x)T(x) =0T (x)ki(x) =0, Frobenius 1.
3 Casimir
Van der Schaft 1998 t
:x = [J(x)- R(x)] VH(x)+ G(x)u, (5
y= G'(x) VH(x). (6)
:x €EN CR'(N ) ; H(x):R'"~TR su,y €
R ,u Y ; {u,y? = ,
:G(x) = (gi(x), - g(x)) ER”,G ()
J(x) nxn S (x) == J(2): R(x) . R'(%)
= R(x) 20, ; VH(x) . x
Lyapunov , Lyapunov . 2
u= u (5)  Lyapunov

H, Im{G(x)} CIm{J(x) - R(x)}.
Hs [J(x) - R(x)] ,x €ER".

~G(x). (7)
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H_ H J(x) R(x)K(x) - G(x}_{ R(x) R(x)K(x)ﬂ o |
g |- (R(x)K(x) - G(x))' J.(x) (R(x)K(x))"  R(x) aa]é )
aTi

{ J(x)- R(x) - G(x) } Ox 8
K'(J(x) - R(x)) Jo(x) - R(x)| | 0'H, |’
0§
Ho(x,§ = Hx)+ H(9.H.= - u'& 1 J.(x), R(x)
Ji(x) == J(x),Ri(x) = R(x) (9)
(8) : [4] E- A(2)(j= 1, 1)
(8) Casimir
2 .
2 (8) Casimir
b (x) = aAé’ij“) i= Loz 1 enr (10)
él Ai(x)
E- A(x)= | i|-]| i d(&- A(x)) = (- K (x) L) miun 2 &~ A(x)
& A, (%)
(8)  Casimir
K L){ - R - G(w) }: 0 .
K (x) (J(x)- R(x)) Ji(x)- Ri(x)
0
(11)
K'(x) G(x) + J.(x) - R(x) = 0. (12)
(7)
[J(x)- R(x)]K(x) =~ G(x). (13)
(13) K'(x), K (x)J(x)K(x)- K (x)R(x)K(x) =- K (x)G(x). Jo(x) =
K'(x)J(x)K(x),R(x) = K'(x)R(x)K(x) . (9).(12) . 2,5- A(w) (8)
Casimir
3 u= u H,,H; , &= A(x) (8)  Casimir
J.(x) = K'(x)J(x)K(x),R(x) = K (x)R(x)K(x).
[ 4] 3
3 :
4 J(v)= K (x)J(x)K(x), R(x)= K () R(x)K(x) C=(Ci, - C),
&= A(x) + C (8) Poisson Poisson x= (J(x) - R(x)) *
VH,(x) . H(x) = Hx)- u (A(x)+ C). (5 Poisson (8) Poisson
x (5 u=u Hess(H: (x)) . H.(x) (5)
Lyapunov

Ji(x) = K (x)J(x)K(x),R(x) = K (x)R(x)K(x) & A(x) (8
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Casimir . E= A(x)+ C, (11 H (x)= H(x)- u (A(x)+ C), VH,(x) =
VH(x)- K(x)u. (J(x) - R(x)),
(J(x) - R(x)) VH:(x) = (J(x)- R(x)) VH(x)+ G(x)u. (14)
, (5) Poisson (8) Poisson .
x (5 u=u , (J(x)- R(x)) VH(x)+ G(x)u= 0, (14)
. (J(x) - R(x)) dH,(x) =0, x H.(x) ) Hess(H, (x)) . H.(x)
x ) 4 ,H: (x) (5) Lyapunov
(5) (8
(8) .
(8) (5) :
€= (Ji(x) - R(x)) VH(§ + K (x)(J(x)- R(x)) VH(x), (15)
u = K (x)(J(x)- R(x)) VH(x) .(15) (5) Bl (15)
y.= VH.(§ =- u, (16)
(15) (16 .
wy.= dH(x) (J(x) + R(x))K(x)u.
(8) 0.
wy, + uy= 0,
dH (%) (J (%) + R(x))K(x)u+ u'y = 0. (17)
(17)
— u (K (x)(J(x) = R(x)) VH(x))+ uy=0. (18)
- K'(x)(J(%) - R(x)) == G () (19
. (18) - (14
| - K'(x)(J(x) + R(x)) =- G'(x). (20)
(19), ( 20) K'R(x) = 0=>R(x)K(x) = 0.
,(15) (5) . , :
1 u= u H.,, H; , (5)
(15) R(x)K(x) = 0
R(x)K(x) Z0 (5)
R(x)K(x) Z0 :
P )
T,(x) = J,(x) TR(x) JJo(x), R (x) ,Hu(x) . (D
G (x) = K (%)(J(x)+ R(x)). (22)
2 :
1) (21) Casimir - A(x), 2 (22
R G(x)}= .
(x) (J(x)+ R(x)) T (x)

- K'(2)(J(x) = R(x))+ K ()(J(x)+ R(x)) = 0.
Kl(x) R(x) = 0=>R(x)K(x) =0, R(x)K(x) Z0
2) Casimir &+ A(x),
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(23)

Casimir

(21)

&+

(20)

H.(x) = H(x) -

H,(x)= H(x)

X =

e 1){ J(x) - R(x) -G<x}:
K'(x)(J(x) + R(x)) T(x)

K'(x) (J(x) = R(%)) + K'(x)(J(x) + R(x)) = 0.

K'(x)J(x) = 0=>J(x)K(x) = 0. Ti(x) = K'(x)R(x)K(x),
R(x)K(x) Z0,J(x)K(x) = 0 T.(x) = K (x)R(x)K(x), (21)
A(x).

, R(x)K(x) Z0,J(x)K(x) =0 T(x)= KT(x)R(x)K(x),

(5 :
€= K'(x)R(x)K(x) VH.(§ + G(x) VH(x),
u = G(x) VH(x) =y yo= VH.(§ =- u
w + uw = 0.
(5 (29 :
4,
2 R(x)K(x) Z0,J(x)K(x) = 0 Ts(x) = KT(x)R(x)K(x),
Casimir &+ A(x). . (9 | (21),
&+ A(x) = Co, Co= (Cor, -, C()r)[', (5 Lyapunov
u (Co- A(x)); x=0 (5 wu=u Hess(H,(0))
- U (Co- A(x)) (5) Lyapunov
2 Hess(H,( 0)) ,H,(x)
(5 [J(x) = R(x)] VH.(x),
( ) __ dH,.(x)R(x) VH (x) <O
4,H,(x) (5) Lyapunov
[ 4] 1 [4]
4
[4] R(x)K(x) = 0
R(x)K(x) 720
[1].  [1] R(x)K(x) Z0
[1] [1]
) 0 L0 0 O - a+ cx3sin x1 0
xal= |1 0 0|0 % O %2 P L
s 0 0 [0 0 Ci ~ coos x4 S Tl_
(J(x) = R(x)) VH(x)+ g(x)u,
y = gT(x) VH(x) =- 7%cosx]+ Tl—dx;
:H(x) =— o3cos x1— av1+ %x%+ %x%, u 0
K(x) = {0 0 eTLdO],J(x)K(xh R(x)K(x) = {0 0
K'(x)R(x)K(x) = 8702,_ 2,

%

0
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28 ( )
0 1 0 0 0 0 O 0
X1 -1 0 0 0 0 b 0 0
: 1
oo o o -7 -0 0 & o0 VH.(%), (26)
X3 o
n 1 00 0 - =%
0 0 Td 0 ETZO
0
H.(x.) = H(x)+ H(T) = H(x) - u' 1.
2 , (26) Casimir N+ A(x)
0 1 0 0
-1 -9 0 0
c £ 1
d(N+ A(x))(Ju(x)- Ri(x))= (0 0 — 1| 0O 0 - - 7. ]=0.
erO K
1 4
0 0 Ta, eTrzzo
) (26) (25)
N= =5 VH.(M+ y (27)
erO
(27) us =y, ys= VH()=- u, uTy+ urfys = 0. (26)
I+ C(x)= co, R H:(x) =- cx3cosxi— ax1+ %x%+ é—ixg
+ e%‘oxs— uco (26) Lyapunov
x (25) , X
;2= 0,
a— 0;3‘5].1’1 ;1 = O7
— dx3+ ecosxi+ T_dnu_: 0.
H, (%) ,
ce3cos x1 0 csin x1
Hess(H:(x)) = 0 1 0
. o
csinx; O —
e
Hess(H:(x))
dxscos x| > esin’ Xi. (28)
,  (28) ,H, (%) (25) x Lyapunov
5
Poisson Casimir , ;
s Cas imir 2 ,
Lyapunov Casimir
) [4] ) .
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Application of Casimir Functions to Generalized Hamiltonian Control System

YANG Xin-song, RUI Wet guo
( Department of Mathematics, Honghe University, Mengzi 661100, Yunnan China)

Abstract: The authors investigate Casimir functions on Pseudo- Poisson manifold and one necessary and sufficient condt

tion is obtained for the existence of Casimir functions on Pseudo-Poisson manifold. As an application, by using Cas imir

functions, how to construct a crresponding augment generalized Hamiltonian system and the maintenance of energy

conservation are also concerned.

Key words: Pseude-Poisson manifold; Casimir function; generalized Hamiltonian system of control; energy- conservation
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Request of Solution Sets of Logic Equational Group By Applying the
Relation of Logic Equation Solution Sets

DING Diar-kun
(Public Class Department, Shandong Univesity of Science and Technology, T aian 271019, Shandong China)

Abstract: The article gives some theories about the relations among solution sets of logic equations H( Fi+ Gi) =1,
i= 1

Fir= G, m
H FiGi = 1 and logic equational group : The following conclusion is obtained: if solution set of H( Fi
F,= G,.
. Fi= G,
+ G)= 1and _HFL-(Z = lare Si, S, separately, thus solution set of logic equational group : 85— S».
Fn= Gn

Key words: logic equation; logic equational group; relation of solution set
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