27 1 L REGERFTFIRBRFFIR) Vol. 27 No. 1
2014 03 JOURNAL OF SHIJJAZHUANG TIEDAO UNIVERSITY ( NATURAL SCIENCE) ~ Mar. 2014

2+1

( 050043)
DR AR AT 2 + 1 AR T AR A AR
5540 F 4 0] 69 49 R KA Bargmann % %4, i@ it Fulerd.agrange 77 #2 & Legendre % #:#)1% Jaco—
bi-Ostrogradsky 247, & B Lax 3T3f &0 &, A R T —AN#769 A IR 4k Hamilton £ & %2, &%
Ja BB A Liouville & SUTF R4 TR & 4, AT B R 77 Rk o 35 & Ko
D Lax &F3E £5448; Bargmann £ %%; T AR & 45 PR &

:0175.9 DA : 2095-0373(2014) 01-0106-05
0
"o Lax o
> 2+1 Toda 2+1  KP .
2+1 o
Lax Bargmann Bargmann Lax
Hamilton Liouville o
1 Lax
-8 @+ Aug + Avdp = 0 (1
d=49, d'9=lu=u(xt);v=v(x 1) eR P A ) A
N=(-0 +x) (1) uv g o

{ -8+ Aup + Avdp = 0
— Y +Awp +Ad(wp) = 0

(2) ey (2) A
oo = () o ) 120)
e =We W=§(aj+bja))\‘fo

DOI: 10. 13319/j. enki. sjztddxxbzrb. 2014.01. 21
120130741
: 1980



1 : 2+1 107

gj:( _bj aj)T J:0 1 2 o Pt = Prax
Kg;=Jgi,y j=0 12 -
0 Fa ud +du  vo
K: 5 J:( )o
-d 29 ov 0
K gradA = AJgrad (3)
1 .
@w=(-,"9" Ja=0 (3) {gj=12 ) g =
2u-v, u, 34%\
3 37 4] e
v v
1 (A, =0)
ut
) ket o012 -
Vl
Lax
Lo =Ap
{ (5)
¢, =W, m=012 -
Wm:(/\rrl+lw) . =§*6( a1+b]6') /\mfj#lo
J=
m =0
u
w= ).
(6)
1 u
wf). ()
m=1
u, uw,y, 6uu Wy,
é‘“:( 3_3 T T4 +12 5)
v v v 12 (7
O
v, 6bu, —6u’ -3v
%’zl :( 3 + 4 )
v v .
ly=y t, =t 2 +1
Uy, uv, 6u _
%ﬂz( 53— -0 ] ))
v v v .
0 (8)
Vtx Vx u X -
%/::('3_34_3 2‘91»)
v v v ‘
2 Bargmann Hamilton
(2) N AL <Ay < <Ay @ i A(j=12 - N)

! A=diag(A, A, Ay e=(@ @ = @) =g ¢ l/’w)To
20 G=( <A y> <ANp ¢y>)  KG =JG,,-
(4) °
go =G, Bargmann
u=<Ap > *<Ap, > v=—<Ap y>"" (9)
(2) Bargmann



108 ( ) 27

[—gom+ <Ap ¥> P <Ap, y>Ap - <Ap > 'A g, =0 (10)
“Y* <Ap > <Ap, Y > A+ A( < Ap > 'y) =0
Bargmann (10) Hamilton J-0 o
Lagrange 27:L)Idx I=<g . >-<Apy > ' <Ap, ¢y >
3: Bargmann (10) Eulerd.agrange : al =0 al =0,
¢ oy
2 2 N
' . oF oH oF oH
(o = dg. A\ dp, R*) Poisson P {F H} = (—— -7
,Zf ! ! j=1 1; 99y, Ipy 9q;, Ipy,
2
a9 Py P Hamiltom H = <@Gp>-1 4 4 pop
=1
s J
oH
9ix = {‘]j H} = .
=12
oH
pp ={p H} =-—
I J aq]

2

2
H=)Y <q,p>-1 dH =Y (<gq,dp >+<dg, p, >) -dI
=

j=1

2 2
dH = ) ( <ﬁ dqj>+<ﬁapj >) = Y. (-<p, dg; >+<q,
i1 3]’/ aqj izl
2
dg; >) 2 (<pdg >+<p dg,>) =dle ¢ =¢q =4y po=yg.-<Ap y >
i=l
- 1Ay p, = @,- H=<P2P1>+<A(11‘]2>71<A(12P2>°
Jacobi-Ostrogradsky
Y1 =9 Y2 =P2 (11)
2 =P 2= Qe
(11) Bargmann
u=— <Ay, > <Ay, 5> v=<Ay, z, > (12)
Bargmann (10) Hamilton
oH
2
j=1 2, (13)
z_:{z. H} :@o
JX ] ay}
H=<y, z,>+ <Ay, z,> ' <Ay, z,> (14)
3 Hamilton
2:  Jacobi-Ostrogradsky (11) (4) Lax (5)
367
Y, =MY Z =-M'Z,
{ | (15)
Y, =W, YZ =-W,Z, m=01 -
z L= <Ap > A 0 E
Y:(yl)z(go);zz(l):(w X ¢);M:( ) B -F. —diu(1 1
Y2 P 2, - Ay A vion

m

W, =(0]) oy 17=12 m=012 0= Ya¢A"" o) = oA wy = Y (g, +
j=0 j=0 J



1 : 2+1 109

ub A) A" why = Y % a; +b, +vbA) AT

m m

Bargmann (12) fwy) = z < Ay, z > AT W) = 2 <Ay oz, >
= =

m

A" @l = 2 <Ay, z > AT —< Ay, oz > <Ay, 2 > A < Ay, oz > < Ay, 2 >

Jj=0
< Am+2y1 z, > A,w;nz — Z ]y:nO_ <Aj+ly1 z, >Amfj+1 _ <Ay1 z, > -1 <Am+2yl z, >A+Am+2°
3:  Bargmann (12) (4) Lax (5) Hamiltom
oH oH
Y, = Z, =— "o
X 0Z X &Y
(16)
v, =y o M 012
W=y L =T gy M=
Hamiltom H (14) H, = - <Ay, z > " <Ay, z, > <A" 7y 2z > +
< Ay oz > <Ay, z >
<Am+2y2 5> - 2 ?’1 1 .% 2 .
m—j+1 m—j+1
U< Ay, 20 > < A"y, z, >
Hamiltom T,
Ei =-< Ay z > < Ay, z, > )‘i Yl + )\i Yok
N )‘2
B = k Yo Yu||®u Zu .
' I=1 l#k /\l - /\k ¥ z z
o Yl 12 2y
4.
(1)
{E" E;} =0 Vj k=12 Nymn=12, (17)
(2){dE" j=12 - Nym=1 2} X
N ®
1 —-m- N m
()M, = X (B +E) = Fu™H, Hy = 3 0ANE ) m=01 2
J= ] m=
5: Hamiltom (16)  Liouville Hamiltom g;f g;}‘ o
(17) {r, m,} =0{H, H} =0mn=012 -,
{HE}=01=12;=012 "N
{HH}=0 m=012--
Arnold Hamiltom (16) Hamiltom o
6. (v, v, 2, 2) Hamiltom (16) (12)
u=— <Ay, z,> <Ay, z,> v=<Ay, z, >
(4) o
(u(x y 1) o(xy1)) (6) (7) (u(x y ) o(xyr)) 2+1
(8) o
1 . M . : 1990.

2 Cao Cewen Wu Yongtang Geng Xianguo. Relation between the Kadometsev—Petviashvili equation and the confocal involutive

system J .J. Math. Phys 1999 40(8) :3948-3970.

3 Gu Zhuquan. The Neumann system for the 3rd-erder eigenvalue problems related to the Boussinesq equation J . IL NUOVO
CIMENTO 2002 117(6): 675-632.

4 Cao Cewen Geng Xianguo. Classical integrable systems generated through nonlinearizaton of eigenvalue problems M . Berlin:



110 ( ) 27

Springer-Verlag 1990.

5 Arnold V I. Mathematical Methods of Classical Mechanics M . Berlin: Springer 1978.

6 Gu Zhuquan Zhang Junxian Liu Wei. Two new completely integrable systems related to the KdV equation hierarchy J . IL
NUOVO CIMENTO 2008 123(5) : 606-622.

7 Zhao Ye Gu Zhuquan Liu Yafeng. The Neumann system for the 4th-order eigenvalue problem and constraint flows of the

coupied KdV-type equations J . Eur. Phys. J. Plus 2012 127:77.

A New (2 +1) -dimensional Nonlinear Evolution Equation and the
Involutive Representations of the Solutions

Liu Yafeng Liu Wei

( Dept of Math & Phys Shijiazhuang Tiedao University ~Shijiazhuang 050043 China)

Abstract: A new (2 + 1) -dimensional nonlinear evolution equation is obtained based on the compatible con-
dition of two linear spectral problems. By means of the constraint condition between the potentials and the eigen—
vector the Bargmann system is generated. The Jacobi-Ostrogradsky coordinate system has been found through
Eulerd.agrange equation and Legendre transformations. Using the nonlinearization approach of Lax pairs a new
finite-dimensional Hamilton canonical equations are obtained. Finally it is proved completely integrable sys—
tems and the involutive solutions of the evolution equations are given.

Key words: spectral problem; ninlinearization of Lax pairs; Bargmann system; integrable system; involutive

representations
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Analysis and Application of Intelligent Evolution in Printing Production Data
Liu Yongjun

( The Department of Information Engineering Shijiazhuang University of Economes Shijiazhuang 050031 China)

Abstract: Print production enterprise resource management and the management of the production process
based on the ERP system but the lack of large amounts of data analysis and data mining this paper adopts the
intelligent evolution of thinking the use of advanced algorithms model of MATLAB powerful data processing ca—
pability and MATLAB related to the toolbox of powerful dataanalysis capabilities and data mining tools and ana—
lytical models the evolution of the data and global direct search and explore its application in the analysis of
the macro level and in specific areas of the enterprise data better ways and means.

Key words: ERP system; data analysis; computational intelligence; global search; genetic algorithm profes—
sional toolbox
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