IOSR Journal of Applied Physics (IOSR-JAP)
e-1SSN: 2278-4861.Volume 9, Issue 3 Ver. Il (May - June 2017), PP 17-31
www.iosrjournals.org

New form Lagrangian Dynamics on the standard 10- Kahler
Manifolds

Ibrahim Yuosif .1. Abad Alrhman® Abdul Aziz .B. M. Hamed ?,
Mobark .1.S.Tagabo *

0@ pepartment of Math and Physics - Faculty of Education West Kordufan University- Alnhoud City-Sudan

Abstract: In this study, we concluded the Lagrangian Dynamics on standard 10- Kahler, being a model.
Finally introduce, some geometrical and physical results on the related mechanic systems have been discussed.
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. Introduction

Lagrange's equations are one of the most important topics in differential geometry
.So, if M is an m-dimensional configuration manifold and L. : TM — R is a regular Lagrangian function, then
there is a unique vector field X on T/M such that dynamic equations are determined by

ixp, =dE, 1

where ¢ indicates the symplectic form. The triple (TM, ¢, , L) is called Lagrangian system on the tangent
bundle TM .
there are many studies about Lagrangian mechanics, formalisms, systems and equations such that real.

It is the most important studies on the subject of paper is a study entitled (Lagrangian Dynamics on the
standard 10- Kahler Manifolds)
) .Get some of them four Kahler analogue Lagrangian Mechanics. Some of the findings related to multi-
compound Kahler was also certain dynamical systems[1].

The paper is structured as follows. In second 2, we review 10n- manifolds. In second 3 we introduce
Lagrangian equations for dynamical systems on 10n- manifold .In conclusion, we discuss some geometric-
physical results about Lagrangian equations and fields constructed on the base manifold.

I1.  10- Kahler Manifolds

Let M be a real smooth manifold of dimension m. Suppose that there is a 8-dimensional vector bundle
V consisting of G;(i = 1, 8) tensors of type (1,1) over M. Such a local basis {G;, G,, G3, G4, Gs, Gg, G, Gg} is
named a canonical local basis of the bundle .
If for any canonical basis {G,},i = 1,8 of U in a coordinate neighborhood U, the identities
f(GX,GY)=f(X,Y),VX,Y eX(M),i =1,2,...,8,
hold, the triple (M, f, U ) is called an almost 10n-Kahler manifold or metric 10n-Kahler manifold denoting by
U an almost 10n-Kahler manifold structure U and by g a Riemannian metric and by (f, U ) an almost 10n-
Kahler manifold metric structure.
Suppose that let

_ X0, X i Xam i X3n 40 Xan 4 X5n 4 Xen+ir X7n 4> Xgnti Xontidr1 = 1,1
be a real coordinate system on (M, U). Then we denote by
{ 0 d 0 0 0 0 0 0 4] d }

ox;’ 0Xp 4 ' 0Xp 4 ' 0X3p 4 ' 0X4n 4 ' 0Xs5p 4 ' 0Xen+i ' 0X7p 4 ' 0Xgp4i ' 0Xgn4i

{dox;, dxy i, Ao 4is AXa 400 A iy AXs s A1t AX 415 AXgp iy AXop 4}
the natural bases over R of the tangent space T (M) and the cotangent space T*M of M respectively. By
structures {Gy, G, G3, G4, Gs, Gg, G5, Gg} } the following expressions are given

a a a a a d a a
6 (55) = 6 (55) = 6 (55) = 6 (55) =
0x; Oxn 4 0x; 0x2n +i Ox; 0x3n+4i Ox; 0x4n+i

3 \_ o a \_ 0 a \_ 9 a \_ 0
G (5Xn5i) T ox P G2 (0Xn+i)a_ 0x3n 4 P Gs (0Xn+i)a_ Oxgn +i 3 G (axn+i)a_ X6 +i 3
G (o) o () " ()
! 0Xp 4 0Xs5p 4 2 0Xyp 4 0x; ¥ 0Xyp 4 0X4p4i * 0Xop 4i 0%X7n 4
6 (o) =i o) s )= )5
! 0x3p+i 0Xgn+i 2 0x35 4 0% 4 ’ 0%X3p 4 ox; * 0%X3p 4 Oxgp +i

6 (o) =5 () " “lon) =5 ) =
! 0X4p 4 0X7p4i ? 0X4n4i 0Xs5p 4 ¥ 0X4p 4 0Xon4i * 0X4n4i ox;
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Gl<a)=a , 6)26 G3<6>=6 G4<a)=a
ax56n+i 6x26n+l 6x56n+1 axgnﬂ ax5é1+i ax7éz+i ax%nﬂ' ax3n+i
G <6xgn+l-) - 6x3én+l- G2 (ax%nﬂ-) - ax%nﬂ» Gs <6xa6n+i> - Bxgnﬂ» Gy (axgnﬂ) - 6x5+i
G <ax7n+i) B X4 i & (axén+1) B ax9an+i G (axamﬂ) B a’éSnH G (axgnﬂ‘) B axb(‘an+i
G <6x86n+l-) - 6x;,3n+1 G2 (6x85+1) - ax%m» Gs <6xgé,+i> - axna+,. G (axganﬂ») - 6x3an+i
i <ax9n+i> - Oxgp+i o <ax9n+i B 075 4 b <ax9n+i) B 0%Xgn+i . (ax9n+i> B 0%X5p 4

I1l.  Lagrangian Dynamical
Using classical mechanics on the standard 10n-Kahler manifold (R'°", U) Liouville form and a 1-form
on the standard 10n-Kahler manifold (R'°", U) are shown by G; respectively.

First :
6<6L) L —0 6<6L) oL —0 6( L ) daL =0
ot axnﬂ axl " 0t\dx;)  0x,y; | 0t \Oxs,.)  Oxppai
d daL daL d JaL JaL
i) o= ) Yo = i) "
at ax6n+t ax3n+1 ot ax7n+i axﬁl—n-H' ot axZn-}-i axSn+i
d oL d JaL L
a2 (5mm)- ' —( ) =T = tlGs) * T =
ot ax3n+l ax6n+l ot axﬁl—n-H' ax7n+i ot ax()n+i ax8n+i
=0 5
t(ax8n+z) ax‘3n+z ( )
Second :
6(8L+6L —0 6(6L) oL 6(6L) L
0t\ox;) ' Oxypyi 0 0t\Ox,y/)  Oxgny | 0t\dxy,y/ Ox;
d 6L oL d L daL d oL oL
St Al )
0t \0x3n4;/  O0xpy 0t \0xyn4i/  0X5pyy 0t \0xXsnyi/  OXgpnyi
a(aL ) daL — 0 6(6L >+ daL — 0 6(6L )+ JL — 0
0 axGn+l axBn+i Lot ax7n+i ax'9n+i ‘ot ax8n+i ax6n+i
< oL ) oL 0 ®)
0t \0xgn1;/  0X7n4i
Third:
A= XL' i + Xn+i g + X2n+l g + X3n+L a + X4—n+l a + X5n+i a + X6n+i
axi axn+i P ax2n+1 P ax3n+l P Xan+i X5n+i ax6n+i
+ X7n+1 + X8n+z + X9n+l (2)
0X7n 4 0Xgn+i 0Xon+i

let (R1°", U). be a 10- Kahler manifold. Suppose that an element of almost 10- Kahler structure U, a Liouville
form and a 1-form on 10- Kahler manifold (R°", U) are denoted by G5 , respectively.
Let vector field A determined by

U= Gg(l) — XL' +X‘n+l g + X2n+L a _ X3n+i i + X4—n+l g + X5n+l

ax?;n+i ax8n+1 ax4n+l axi ax2n+l ax7n+i

+ X6n+i d _ X7n+i d _ X8n+i d _ X9n+i
Xon +i 0%Xs5n 4 0%y 4 0X6n+i
is called Liouville vector field on the standard 10-Kahler manifold
Is vertical derivation (differentiation) d(;2 is defined
de, = [icy, d] = ig,d — dig,
3.1 Definition
The Lagrangian function
Kinetic energy given T: R'°™ — R such that

T= 5 M CHEE SIS ST S IV ST E ST S CHTE E C M S S Cay)
Potential energy P: R'°® — R such that
P =m;gh
m; =mass and h=stand , g = gravity acceleration
The Lagrangian function L: R'°™ — R is map that satisfies the condition then
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L=T-P
6°L = —ddg,L  such that

_ _ i_ 0 n+i_ 0 2n4i_ 0 y3nti 0 4n+i_ 0
dG3L =G = (X X3 4i X 0Xgn +i X 0X4m i X Ox; X 0%2n 4
X5n+100x 7n+i+X61n+100x9n+i—X7n+idox5n+i—XEn+i0dxn+i—X9n+iddx6n+il
dG L = Gg(l) — (Xi +Xn+i +X2n+i oL _X3n+ia_L+X4n+i + X5n+i
3 0X3p 4 Xgn+i Xan+i 0x; 0Xon4i 0X7n4i
+ X6n+i oL _ X7n+i oL _ X8n+i oL _ X9n+i oL )
0Xon 1 0Xs5p 4 0%y 0Xen i
0% L = —ddg. L = d( O e+ e+ g oL, o,
L G 0X3n4i i 0Xgp4i T 0Xyp4i onti 0x; snH 0Xp 4 Tan+i
+ d + d oL d oL d oL d )
0% 1i X5n+i 0%Xop 11 Xon+i Xomts X7n+i Xt X8n+i Xonts Xon+i
Defined by operator
dG3:A(R10n) N /\1R10n
Then
6L = 2 dx; \d dx; \d dx; Ad + 2k g Ad
I P P P T P I T PR
daL
+———dx;ANdxy,,; ————dx; Ndxc,, ., ————dx; \dx¢,, +;
ax} ax2n+i ]/\ 4An+i axjax7n+i }/\ 5n+i axjax9n+i 1/\ 6n+i
daL
+ ———dx; Ndx,,,; + ———dx; Ndxg,,; + dx; Ndxg, +;
ax} ax5n+i ]/\ 7n+i axjaxnﬂ' }/\ 8n+i axjax6n+i 1/\ on+i
o°L d Nd oL d Ad oL d Nd
0%y 4 0X3p 4 Tt N 0% +j 0Xgn 4 fackiesios 0% 4j 0Xan +i Tt Ao
daL daL daL
+ o dxpj Ndxgn g + s —————dXp ; Adxyp g — dxy 1 Nd X5y 4

0%y 4 0x; 0% 4j 0%Xop 4 0%+ 0X7p 4

daL daL

— o dxp j NdXgp s + s dxy i Ndx7 g + dx, . AdXan +
%Xt 0Xonyy onHt %Xy OXsnpi T 0Xn4j 0%y Bn+i
dxp 4+ NdXgy 4
0%y 1j0Xen +i " o
0%L p Ad alL i d oL ; N
————dxy, i Ndx; — Yo i Ndo s ————— A Ad X L
ax2n+i 0X3n4i e L axZn+j OxXgn+i 2t i axzn+j 0X4n 4i ant ant
JaL oL
4+ ——dxy, i NdX3p; + ————————dxy, Nd Xy, 4
axzn"'j axi o s axZn+j axZn+i ant At
o d Nd oL d Ad
——————dXop i NdX5pyy — A X+ NdX g4
0X21 47 0X7n 4 o o 0%X25+j 0Xon 4 e ontt
JaL oL
+ AXon+j NdX 7y i + =———————dXpn4; NdXgn 4
0%X2n+j 0Xsn i 0%X2p4j 0%y 1
oL
+o—————dxy, 4 AdXg, 4,
ax2n+j 0Xen 4 nti o+
9%L 4 Ad alL i Ad oL ; /\d
—————AX3p; NAX; — T dX3, j NAXp  — 7 AX3, i \A Xy 4
ax3"+] 0X3n4i e L a753n+j OxXgn+i 3 n ax3n+j 0X4n 4i ) ant
daL aL
+ —————dxgp i NdXgpyi + ——————dX3,4 NdX4p i
ax3n+j 0x; ) snH ax3n+j 0%Xon 4i antf antl
oL d Ad oL d Ad
X3paiNdXsy g — =————————dx3,+ NdXgp 4
D T L PO P
oL oL
+ dX3p4j NAX7y 1 + o———————d X351 NdXgn 4
0%X3n+j 0Xsn+i 0%354j 0%y 1
oL
oA AdXon 4y

0X354j 0Xep +i
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o°L d Nd oL d Ad oL d Nd
0X454j0X3n 4 Hanej V5 0%X45+j0Xgn +i Fan et 0Xan 4j 0Xap 4 Hane) A
daL daL
+—-d N\d ; + d iA\d i
6x4n+j 6xl- x4n+} A X3n+i ax4n+j ax2n+i x4n+] A Xan+i
daL daL
S Ad —— d Ad i
6x4n+j 6x7n+i X4n+j A X5n+i ax4n+j ax9n+i X4n+j A Xén+i
daL daL
+ dx4n+j /\dx7n+i o dx4n+j /\dx8n+i
0Xap 10Xy pi 0%X454j 0%y 1;
daL
W AX 45 1) NdXop 4
o°L d Nd oL d Nd oL d Nd
0Xs54j0X30 4 Fonej K 0X5n4j0Xgn 4 Fonty nwt 0%X5n 1) 0Xan +i Ty A an
daL daL
+—————dxg, i Ndxg, + —————d X5, i ANdXay 4
0xgpy 0, Y Az 054 0%z A
JaL JaL
—————dxg, i Ndxs o — = dx5, 4 NdXgp 4
6x5n+j 6x7n+,- 5n+]/\ snt ax5n+jax9n+i 5n+]/\ ot
JaL JaL
+ —dx5n+j /\dx7n+i + dx5n+j /\dx8n+i
6x5n+j 6x5n+l- ax5n+jaxn+i
JL
m dXs5p 4 NdXon 4
o°L d Nd oL d Nd oL d Nd
0Xgn+j 0X3n+i Fenmay N 0X6n+70Xgn +i Hons) At 0%6n-+j OXan-+i Horay A
aL daL
OX6n+j OXi x6n+] A X3n+i ax6n+j axan x6n+} A X4n+i
daL daL
g Ay — 5 X4y A X1
0X6n1j0X7n 4 0X6n+j 0X9n 1
JaL JaL
+ dx6n+j Ndxyy i+ —— dx6n+j Ndxgn i
6x6n+j 6x5n+i ax6n+jaxn+i
JL
m AXen+j NdXgp 4
o°L d Nd oL d Nd oL d Nd
0X714j0X3n 4 o) A 0X7n4+j0%Xgn +i Frney A 0%7n 1 0%an 4 K A
aL daL
+—d N\d i t—————d i\d i
aX7n+j axi X7n+] A San ax7n+j ax2n+i X7n+] A Hani
daL daL
— o dXy jAdXspyy — s Ay Ad X
aX7n+j aX7n+i 6x7n+j ax9n+i
daL daL
U — dx7n+j Adx7n+i o dx7n+j /\dx8n+i
0X734; 0Xsy 4 0X774j 0%y 4
daL
+ W AxX754j NdXop 4;
n+j n+i
o°L d Nd oL d Nd oL d Nd
0Xgp4j0X3n4i Han+j X 0Xgy+j0Xgn +i Fonj i 0Xgn +j 0X4n +i Fonty A Xant
aL daL
+—-d N\d it ——————d iA\d i
6x8n+j 6xl~ x8n+] A X3n+i ax8n+j ax2n+i x8n+] A Xan+i
daL daL
e e— dx8n+]- /\dx5n+i ~— 3. a. dx8n+j /\dx6n+i
6x8n+j 6x7n+i axBn%—j ax9n+i
daL daL
O denH /\dx7n+i to— dx8n+j /\dx8n+i
0Xgp 1 0Xsy 4 0Xgn1j 0%y 4
daL
+ o dxgpj AdXgn 4

0Xgy+j 0Xep +i
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9°L daL daL

dxgn+jNdx; — dxgn+jNdXp i — Axgn+j NdX2y 1

0%Xgn+j 0X3n +i 0%Xgn+j0Xgn +i 0Xgp +j 0Xan +i

+ oL d Ad + oL
Oxgy 4 0x; Fon ) X 3n 0xgp+j 0Xop +i
aL aL
dxgn+jNdXsy, 1 —

Axgn+j NAX 41

—_ —dx +‘/\dx i
8n ] 6n+i
6x8n+j 63(771_“' 6x8n+j 6x9n+,-

+ oL d Ad oL
OXgns; OXsnei Xgn+j NAX7p 4

aL

0Xgy+j 0Xegp +i
0°L d Nd oL d Nd oL
Xon+j NAX; ax9n+j 0%Xan1i Xon+j N\AXy 4

+ oL d Ad + oL
0x9y 4 0x; Fonej A Han i 0X94j 0X2p 1
daL JaL
dx9n+j Aden-H’ -

e dx8n+./\dx .
j 8n+i
ax8n+j axn+i

dxgn+j NdXgp 4;

dx9n+j Adx2n+i

0X97,40X3 1 0%X9p4j 0X4n 4

AXopn+j NAX 4y 1

- = den iNdx i
+j 6n+i
ax9n+j ax7n+i ax‘)‘n+jax9n+i

+ oL d Ad oL
ax9n+j ax5n+i x9n+j x7TL+i

oL
ax9n+j ax6n+i

+— dX9n+' Ndx i
-j 8n+i
ax‘)n +j axn +i

dx9n+j /\dx9n+i

Let

n+i n+j 8n+i n+i n+j
n+j 0Xn+i
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9°L 9°L 9°L

i i 2n+j n+i
—Xl—dx2n+-—X2"“ 0, Jdx; — X" ————————dxy, 4
j 2n4i S 2n+tj
0% +j0X3n 4 0%X2p4j 0X3p 4 0%+ 0Xgy 4
0°L , 0°L
i 2n+tj 2n+i
B¢ L A N L ¢ —  dx :
2n+i n+i 2n+j
axZn+j axSn+L axZn+j ax4—11+i
0%L : 0%L
i 2n+j 3n+i
+ x5y, L+ X —dxy, .
2n+i 2n+i 2n+j
0%Xon+j 0X4n 4 0%Xon4j0x;
0°L , 0°L
2n+i 2n+j An+i
+X 6, idxz, ;i +X dxyp 4
2n+i 3n+i 2n+j
0354 0%; 0Xon+j 0%z 4
0%L : 0%L
) 2 )
0%Xop4j 0Xon i 20485, 0%X2514j 0X7p 4
0%L : 9%L
i 2n+j 6n+i
+ x2n+ 0y 1dXc, i —X ————dXy, 4
2n+i Sn+i 2n+j
ax2n+j 0X7p 4 ax2n+j 0Xgp 4
9°L , d°L
2n+i 2n+j Tn+i
+X — 6, i dxg,. + X ———dXy,4;
2n+i 6n+i 2n+j
ax2n+j 0Xon 4 ax2n+j 0%Xs5n 4
9°L . 9°L
2ntj 8n+i
NN Gl ——, L Ll PO ¢ ——dxy, 4
2n+i Tn+i 2n+j
axZn+j axSn+i axZ‘n-}-j ax‘n-}-i
2L 0%L
2n+j In+i
+ x5 " dxg,  + X ———dXy,4;
2n+i 8n+i 2n+j
0%Xon 4+ 0Xp 4 0X2n+j 0Xgn +i
9%L
2n+
+ x2n+ 62:+{ dXgy 4
axZn+j ax6n+i
9°L 9°L 9°L
i 3n+i 3n+j n+i
X 0X3, 40X xsnyj + X 0X3p 40Xz 1 Ogn i A% = X 0X3p 40X X3+
3n+j 3n+i 3n+j 3n+i 3n+j 8n+i
0%L 0%L
3n+j 2n+i
+ X3+ & dx, . — X dx
3n+i n—+i 3n+j
ax3n+j ax8n+1 ax3n+j 6x4—n+L
9%L : 02
3n+
+ X3+ 63:+{ dXynii + X3nti dx3n+]
ax3n+j axﬁl—nﬂ BX3.,H_]6 i
0%L : 9%L
i 3n+ i
+ X3+ N 8yl dxzypy + X4 ET N dX3, 4
X3n4j 0X; X3n+j 0X2n+i
9°L , 9°L
3n+i 3n+j Sn+i
+X ——8, Jdxs, . — X ——dx3,4;
3n+i “An+i 3n+j
ax3n+j ax2n+i ax3n+j ax7n+i
9°L 2L,
3n+i 3ntj 6n+i
+X 1) dx -X dx
3n+i 5n+i 3n+j
ax3n+j ax7n+1 ax3n+j ax9n+l
9%L : 0%L
. 3 .
+ X 50 D dxgy + X ——————dx3,y;
0%354j 0%Xop 4 0%X3p4+j 0Xs5n 4
9°L , 9°L
3n+i 3n+j 8n+i
+X ——8, Jdx, + X ——dX3,4;
3n+i Tn+i 3n+j
ax3n+j axSn+i ax3n+j ax‘n+i
9%L : 0%L
. 3 )
+ X3 5 dixgyy + X —————dx3,y;
0%X3p4j 0Xn 4 0%X30+j 0X6n +i
9°L
3n+
+ x3ni 837 dxgn 4
ax3n+j axénﬂ

DOI: 10.9790/4861-0903021731 www.iosrjournals.org 22 | Page



New form Lagrangian Dynamics on the standard 10- Kahler Manifolds

9°L 9°L 9°L

B L o e R o P
2 , . z
+ xin+ W A EARED Cat W AX4n+j
A 2
+ xdn+i W 6:::1] dx2n+i + XAt #ﬁlaxl dX4n+j
2 , . 2
X ale;axi Ot s+ X Miigxu Hinss
2 . .
+ xdn+i W 6:::{ AX4p4i — X 5nti W dx4n+j
. F) ) ) a
+ XAnt m 5::;:{ dxsy 4 — X ng‘)nﬂ' dX4n 4
2 . . z
+ x4+ ﬁ 6:::{ dXenti + X ax4ni ;X5n+i dX4n+j
2 , , 2
A e Sl ity X
2 , , 2
4 xé4n+i Wé‘ﬂ:{ dxgn4i + X%Hdenﬂ
2
4 x4n+i Wé‘:s:{ dx9n+i
o9 0L ' L
lmdx5n+j + x5t mé‘;’;ﬂ dx; — X+ mdx5n+j
2 , , 2
+ X5nti ﬁ Somid dxy 4y — X2 axSnfj 6Lx4n+l— dXsp+j
2 _ , 2
A By + X
2 . , z
+ x5n+i #ijaxlgss::{ dx3n+i + x4n+i Wdﬁ%n.ﬁ
2 . . z
+ x5 W Semd Ak g — X5 W dXsn 4,
2 . . z
+ x5 ﬁ Sgn ] dXsy g — X W dXsn+j
2 . . 2
+ xont W@::{ dxgnyi + X7n+i BxSni;xsnﬂ dx5n+j
2 . . z
+ x5nti ﬁ&g;;j dX7,4 + X8+ ﬁ dx5n+j
2 . , 2
+ xonti Wé‘;’:{ dx8n+i + xonti Wd%nﬂ
2
4 x5nH Lgéﬂlf dXop 4:

0X5p4j 0Xep +i
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9°L 9°L 9°L

- - 6ntj n+i
X dxgy F X ————— 5" dx; — X —————dxg,
J 6n+i i 6n+j
0%X6n+j0X3n+i 0Xgn+j 0X3n +i 0Xgp+j 0Xgp +i
a°L : a°L
i 6n+j 2n+i
+ X onti 6 dx, . — X dxg, .
6n+i n—+i 6n+j
ax6n+j 0Xgn 1 ax6n+j 0%X4n i
0%L : 0%L
i 6n+j 3n+i
+ xon+i 6, Jdxy, ;i +X ———dXep i
6n+i 2n+i 6n+j
0Xen+j 0Xan +i 0Xen+j0%;
d°L : 9%L
i 6n+j An+i
+ X onti 8§ dxg, . + X dxg, .
6n+i 3n+i 6n+j
0x6n+j0%; 0%gn+j 0Xon 4
0%L : 9%L
i 6n+j 5n+i
+ xon+i 6, Jdxg,4; —X ————dXe 4
6n+i 4n+i 6n+j
ax6n+j 0%y 4 ax6n+j 0X7n4i
0%L : 0%L
i 6n+j 6n+i
+ xon+i 6, Jdxc, ;i —X —————dXey;
6n+i Sn+i 6n+j
ax6n+j 0X7p 4 ax6n+j 0Xon 1
9%L : 9%L
i 6n+j Tn+i
+ X ont 8§ dxg,: + X dxe, i
6n+i 6n-+i 6n+j
ax6n+j 0Xon 4 ax6n+j 0%Xs5n 4
a°L : d°L
i 6n+j 8n+i
+ X on+ 8. dxy s + X8 —— —dxg,
6n-+i Tn+i 6n+j
ax6n+j axSn+i axﬁn-}-j ax‘n-}-i
2L 0%L
i 6n+j In+i
+ X onti 8§ dxg,; + X dxe,.:
6n+i 8n+i 6n+j
0Xen+j 0% 4 0X6n+j 0Xen+i
0%L
6n+i 6n+j
+ X ax ox 66n+l dX9n_H
5 6n+j ; 6n+i )
d°L 0°L : d°L
i i n+j n+i
X! dxy, i + X" Op dx; — X"t —————————dx
+j Tn+i M Tntj
ax7n+j ax3n+i ax7n+j ax3n+i ax7n+j a-758n+l
9%L ; 0%L
i n+j 2n+i
+ X7nti & dx, . — X dxs, .
Tn+i n+i n+j
070+ 0Xgy i 0X7n4j0%Xan i
a%L : a°L
Tn+i n+j 3n+i
+X #6771“ dxypi + X 3 3 dx7n 4
x7n+j Xan+i x7n+] i
9%L : 9%L
i n+j 4n+i
+ X7nt 8 dxg, . + X dX7py 4
Tn+i 3n+i n+j
0x754j0%; 0%X734j 0%Xop 4
a%L . a°L
i ntj Sn+i
+ X7nti 8 dxgns; — X dxo, .
7n+i An+i Tn+j
ax7n+j ax2n+i ax7n+jax7n+i
d%L . a%L
i ntj 6n+i
+ X7nti S dxs, v — X dxo, .
7n+i Sn+i Tn+j
ax7n+j ax7n+i ax7n+jax9n+i
0%L : 9%L
Tn+i n+j Tn+i
X7n+j0Xon +i X7n+j0Xs5n 4
a%L a°L . d°L
) . Tnt .
+ X7 X7n+i Smid Ay gy + X8 —————dxg,
ax7n+j ax5n+i ax7n+j axSn+i ax7n+j ax‘n+i
0%L : 0%L
Tn+i n+j Tn+i
X7n+j 0 Xn4i X7n+j OX6n+i
9°L
Tn+i n+j
+X Orpti AXon4i
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0%L 9%L : 9%L
j i 8ntj +i
—Xl—dx8n+-+X8"+‘ Og, 2dx; — X" ————————dxg, 4
J 8n+i i 8n+j
0%Xgn+j0X3n +i 0xgp+j 0X3p 4 0xgy+j 0Xgp +i
a°L : a°L
8n+i 8n+j 2n+i
+X — 6, Jdx,y;, — X ————dxg,y;
8n+i n+i 8n+j
axSn+j axSn+L axSn+j ax4—11+i
0%L : 0%L
i 8n+j 8n+i
+ X8+ S dxy, i + X dxg, . ;
8n+i 2n+i 8n+j
0Xgp +j 0Xan +i Oxgp 1 0%;
d°L : 9%L
8n+i 8n+j An+i
+X Ogy i dXz3n4; + X dxg, 4
8n+i 3n+i 8n+j
Oxgp 4 0%; 0xgp+j 0Xop 4
0%L : 9%L
i 8n+j 5n+i
+ X8+ S dxy, — X dxg, .
8n+i 4n+i 8n+j
ax8n+j 0%y 4 ax8n+j 0X7n4i
0%L : 0%L
i 8n+j 6n+i
+ X8+ S dxe, i — X dxg, i
8n+i Sn+i 8n+j
ax8n+j 0X7p 4 ax8n+j 0Xon 1
9%L : 9%L
8n+i 8n+j Tn+i
+X —— 0, AXgnyy + X ————dXg,4;
8n+i 6n+i 8n+j
ax8n+j 0Xon 4 ax8n+j 0%Xs5n 4
9°L . 9°L
8n+j 8n+i
+ X 8n+ Sordxy, i+ X8 —— —dxg, .
8n+i Tn+i 8n+j
ax8n+j axSn+i ax8‘n-}-j ax‘n-}-i
2L 0%L
i 8n+j In+i
+ X8+ 5 dxgn; + X dxg, . :
8n+i 8n+i 8n+j
0xXgn+j 0Xp 4 0Xgn +j 0Xen+i
9%L :
8n+i 8n+j
+ X aX8 +_aX6 Ny 68n+i dX9n_H
n+j n+i
9°L 9°L . 9°L
i i In+j n+i
X! dXgn4i + xonti 0o, odx; — X"t ————————dxg, .
+j In+i i 8n+j
ax8n+j ax3n+i ax8n+j ax3n+i a-758n+j a-758n+i
0%L : 0%L
i In+j 2n+i
+ x°on+i S dx, . — X dxg,, .
In+i n+i 8n+j
O0xXgn +j 0Xgn +i 0Xgn +j 0Xan +i
9°L . 9°L
In+i In+j 3n+i
+ X —a 3 69n+i den-H + X 3 ) dx8n+j
Xgn+j 0X4n +i Xgn+j 0X;
0%L ; 9%L
i In+j An+i
+ xon+i S dxg, . +X dxg, i
In+i 3n+i 8n+j
0xgy 1 0X; 0xgy+j 0%Xop +i
9°L , 9°L
i In+j 5n+i
+ Xontt S dxyy g — XM —————dxg, .
In+i 4n+i 8n+j
ax8n+j ax2n+i ax8n+j ax7n+i
9°L , 9°L
i In+j 6n+i
+ Xon+t S dxe, . — X dxg, .
In+i Sn+i 8n+j
ax8n+j ax7n+i ax8n+j ax9n+i
9%L : %L
In+i In+j Tn+i
Xgn+j 0Xon +i Xgn+j OX5n+i
9°L , 9°L
In+i In+j In+i
+X W 69n+i dx7n+i +X W dx8n+j
x8n+j X5n+i x8n+j Xn+i
2L 9%L
i In+j In+i
+ xon+i S dxg, i + X dxg, +i
In+i 8n+i 8n+j
OXgp +j 0Xn 4 0xgy+j 0Xen +i
9°L .
In+i In+j
+ X ETN I 69n+i dXgy 4
8n+j 6n+i

3.2 Definition (energy function)
EP =Ug (L) - L
The closed standard 10-Kahler form HLG3 on R is the symplectic structure. So it holds, given by
EP =Ug(L) - L=

Xt oL +Xn+i aL + X2n+i oL _X3n+i a_L + X4n+i oL + X5n+i oL + X6n+i
0X3n i 0Xgn i 0Xan i 0x; 0X2n+i 0X7n 4 0%Xon +i
_y7n+i oL _ y8n+i oL _ yIn+i _
X X X
axSn+i axn+i ax6n+i

the differential energy function it is obtained that
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dELG3 — (Xi aL + xnt oL + x2nt oL _X3n+ia_L_X4n+i oL 4+ x5ni
X3n+i 0Xgn +i X4y +i Ox; 0%Xon 4 0%X7p+4i
+X6n+i aL _X7n+i oL _X8n+i oL _X9n+i _ )
5 x9n-i2—i 0Xsp4i 5 0%p 4 ax62n+i
. 0°L . 0°L . 0°L . 0°L
dEf3 = X! dX] +Xn+1 dx] + X2n+1 dx] _X3n+L dx]
0%;0x3, 4 , 0x; 0xgy, 1 ) 0% 0474 ) 0x; 0x;
. 0°L ; L . 0°L
_ X4n+1 7(1)6] + X5n+1 dX] + X6n+L 7(1)6]
0x;0x2, 1 0% 0754 0 09y, 4
2 2 2
_X7n+ia—dej _X8n+ia_dej _X9n+ia—dej
0x; 0x5;,1; 0% 0%y 4 0x;0x6p 1
. 0%L . 0°L . 0%L . 0%L
X —————dxy X ———dx, + X ———dx,, — X ————dx,,,;
0% 470Xz, 4 e 0% 4 0Xgp 4 " 0% 40X 44 i 0% 4 0x; Y
. 0°L . 0L . 0°L
_X4n+l—dx . +X5n+l—dx ) +X6n+l—dx .
ax‘n+j axZn+i " ax‘n+j ax7n+i " axn-}-j ax9n+i "
2 2 2
_ X7n+i L dx _ X8n+1 L dx _ X9n+z L dx
axn+j ax5n+1 i axn+j axn+L " 6xn+j 6x6n+L i
i azL n+i azL 2n+i azL
+X 9%y 0%, dxyny +X FI IS dxyny +X FI I dxony;
n+j 0X3n+i n+j Y 48n+i nkj A
. 0% _ 9%L _ 9%L
_X3n+l—dx2 . _X4-n+t—dx2 . +X5n+l—dx2 .
axZn+j axi " axZ‘n+j axZn-H " axZn+j ax7n+i "
. 0°L . 0°L . 9°L
+ X6n+z dxz L X7n+L dx2 L X8n+z dxz .
0%Xon+j 0Xop 4 " 0%Xon+j 0X5p 4 " 0%Xon+j 0% 4 "
. 0°L
_ X9n+1 dx .
axZn+j axGn+i 2
2 2 2
+Xi67de3n+- +X"+i67de3n+- + x?2nti oL dX3p,4;
0X3n 4 0X37 4 ! 0%x3n+;0Xgy 4 / 03+ 0X 454 !
. 9%L . 0L . 9°L
— x3n+i dx3 o xAnti dX3 . X5n+L dxz .
0x3p4 0%; " 0%X3p4j 0Xon +i " 0%X2p14j 0%X7p 4 "
: 0%L : 9%L . 0L
+X6n+t—dx3 . _X7n+1—dx3 . _X8n+l—dx3 .
ax3n+j ax9n+i " ax3n+j axSn+i e ax3n+j axn+i "
. 0°L
_ X9n+z dx i
ax3n+j 0Xen4i )
2 2 2
+Xia—LdX4n+' +Xn+ia—de4n+' +X2n+i a L dX4n+‘
ax4n+]’ ax3n+i ! axél-n+j ax8n+i / ax4n+}' ax4n+i !
. 9%L . 0L . 9°L
— x3n+i dx4 o xAnti dX4 . X5n+L dX4 .
0%X4p 4 0%; " 0%Xan+j0Xon+i " 0%X454j 0X7p 4 "
. 0°L . 9°L . 9°L
+ X6n+t dx4 L X7n+1 dX4 L X8n+l dx4 .
0%X4p+j 0%Xop 4 " 0%Xan+j 0Xsp 4 " 0%X454j 0%Xn 4i "
, 9%L
— X On+i dx .
ax4n+j ax6n+i e
2 2 2
+Xi67de5n+- +X"+i67de5n+- + x2nti oL dXspyi
0Xs5p40X3n 4 ! 0X5p4j 0Xgn +i ’ 0X554j 0Xan +i !
0% . 9%L : 9%L
— x3n+i —dXS . x4nti —de 4 xon+i dx5 .
0x5p40%; n 0%X5p4j 0Xon i " 0%554j 0X7p 4 "
. 0°L . 9°L . 9°L
+ X6n+l dxs L X7n+L dxs - X8n+t dxs .
0X5p4j 0Xop 4 " 0X554j 0Xs5p 4 " 0X554j 0%Xn 4 "
. 0°L
_ X9n+l - - - dxs .
0%X5n4j 0Xen+i "
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+X! oL d + X oL d + X2t oL d
0%X6n+j0X3n +i i 0Xgn+j 0Xgn +i " 0Xen+j 0Xan +i n
o 0% . 9%L . 9%L
_X3n+1 dx6 o X4—n+17dx6 . _|_X5n+L7dx6 .
0xgn 4 0%; i 0%Xgn+j 0Xon i Y 0%Xgn+j 0X7n 4 "
. 0°L : 0°L . 0°L
+X6n+l dx6 . _X7n+L dx6 . _X8n+t dx6 .
0Xgn+j 0Xop 4 i 0%Xgn+j 0Xsp 4 " 0%+ 0%Xn 4 "
. 9%L
_ X9n+1 dx6 .
0%X6n+j 0Xen+i "
2 2 2
ax7n+j 0X3p 4 6x7n+j 0Xgp4i ax7n+jax4n+i
. 0°L . 0°L . 0°L
_X3n+l—dx7 i _X4n+l—dx7 " +X5n+l—dx7 i
0x7340%; " 0%X734j 0Xon i EaE 0%x7314j 0X7p 4 "
. 0%L : 9%L . 9L
+ xonti 7dx7 o X7t 7(1367 o X8n+1 7613(7 .
0%X7n 40X 1 " 0%X7n 4 0X5p 4 " 0%X7n+j 0% 4 "
. 0°L
— X On+i —dx7 +
ax7n+jax6n+i "
2 2 2
+Xi 0°L dx8n+j + Xn+i 0°L dx8n+j + X2n+i 0°L dx8n+j
0Xgn +j 0X3p 4 0xXgn+j 0Xgy+i 0%Xgn+j 0X4p+i
. 0% _ 9%L _ 9%L
_X3n+l dxg + _X4-‘n+l dxg +f +X5n+l dxg +
ax8n+jzaxi " ax8n+jax§n+i HaE ax8n+jax27n+i "
. 0°L . 0°L . 0°L
+X6n+t—dx8 - X7n+1—dx8 + _X8n+l—dx8 +
ax8n+jax‘)nﬂ' " ax8‘n+jaxSn-H EaE a-758n+j axn+i A
. 0°L
_ X9n+z 76”(8 .
0Xgn +j 0Xen +i i
2 2 2
TS R NS (R R NG €S R Sy
ax‘3n+j ax3n+i ax9n+j ax8n+i ax9n+j axﬁl—n-}-i
o 9%L . 0L . 9°L
— x3n+i dxg o xAnti dX9 . X5n+L dX9 .
0Xgp 1 0x; " 0%X9n 10Xy 4 " 0%X9y1j 0X7p 4 "
: 0%L : 9%L . 0%
+X6n+L dX9 +f — x7n+i dX9 +f — x8n+i dX9 +
ax‘)n+jzax9n+i A ax‘)n+jax5n+i A ax9n+jaxn+i "
. 0°L
— xon+i dX9 .
ax‘)n+j axﬁn+i "
JL d JL d JaL d JaL d daL d daL d
T AX T o AXpyy T o AXopgj T o AX3pyy T o AXypyj T o OXspyy
ax] ! axn+j naz Xon+j 7;2 X3n+j 22 Xan+j r;z axSn+j "
- Xentj — X7ntj — dxgni+j — dxoy +;
axﬁn 4 6n+j ax7n + 7n+j ax8n + 8n+j ax9n+j In+j
Be an integral curve .in local coordinates it is obtained that
o 0%L . 0°L . 0L . 9°L
_Xlidxj _Xn+17dxj _X2n+17dxj _X3n+L7dxj
0x; 0x3;, 1 0%+ 0X3n 4 0%X2n4j 0X3n +i 0%354j 0%X3p 4
: 0%L . 9%L : 9%L
_ X4n+l _ dx — X5n+l _  dx — X6n+L _— dx:
ax4n+j ax3n+i ! axSn+j axBn+i ! axﬁn+j ax3n+i !
: 9%L . d%L , 9%L
_ X7"+l—dx- —X8”+‘—dx- —X9"+l—dx-
ax7n+j 0X3n 4 ! ax8n+jax3n+i ! ax9n+j 0%X3n 4
+X! oL d + X oL d + X2t oL d + oL d
0x; 0xgy 4 A 0%p 1+ 0Xgn +i " 0% +j 0Xgn +i " 0X354j 0Xgp 4 "
: 0%L . 9%L , 9%L
+X4n+1—dx + +X5n+l—dx +f +X6n+z—dx +f
ax4n+jaxBn+i " ax5n+jax8n+i " axﬁn+ja5x8n+i "
. 0°L . 0°L . 0°L
+ XM dx, X ————dx, X —————dx,
0X754j 0Xgy +i " OXgp +j 0Xgn +i " 0Xgp 4 0Xgp 1; "
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+X! oL d + X oL d + X oL d + oL d
S ao AXondj S . Xongj Ao a. Xonyj T oo QXopyyj
0% 0%X4n i " 0% 4 0X4n 4 " 0%+ 0%X4n 4 " 0X3n 4 0X4p 4 "
. 0% . 0% . 0%
FXH e, Xy, A Xy,
0X4n+j 0Xan 4 Y 0%X554j 0Xgn +i " 0%Xgn+j 0Xan+i Y
. a°L , d°L , d%L
+X7n+l—dx2 i +X8n+1—dx2 i +X9n+l dxz i
0%X7n4+j 0Xan +i " 0xXgp+j 0Xan +i EaE 0%X9n4j 0% 44 "
Xi azL d Xn+i azL d X2n+i azL d azL d
—_ —dx J— —dx J— —  dx - dx .
axox, Y 0x,4;0x; Y Oxansj0x; " 0xgyOkgnyi
- 9°L , 2L , 2
_X4n+1—dx3 i — x5n+i dX3 i — xonti dX3 i
0%4540x; A 0xs5y,4 0x; EaE 0%+ 0x; "
- 9%L , d°L o 9%L
_X7n+L dX3 i _X8n+L dX3 = X9‘n+l dX3 i
0x7540x; A 0Xgy+j 0Xan +i " 0Xgy,40; "
Xi azL d Xn+i azL d X2n+i azL d azL d
— — x4 J— . x4 J— N x4 —_—— x4 .
00Xz +i " 0% 4j 0%Xop 4 " 0%+ 0X2p 4 " 0x3n 4 0X2p 4 "
. 0% . 0% . 0%
_X4n+1—dx4 = X5n+1—dx4 +i _X6n+l—dx4 i
ax4n+jax2n+i " axS‘n-UaxZn-H " a-756n+j axZn+i A
. a°L . 9°L . d%L
_ X7n+z dx4 L X8n+L dX4 L X9n+L dX4 .
0X7n4j0Xop i " 0%Xgn+j 0X2p 4 " 0%X9p+j 0X2n 4 i
+X! oL d + X oL d + X2t oL d + oL d
S a. OXsn4j G Ao Xsn4j Ao Ao WXspyj T oo o (X5
axjax7n+i " ax‘n+jax7n+i R axZn+jax7n+i " ax3n+jax7n+i "
. 0L . 0%L . 0%L
+X4n+l—dx5 i +X5n+l—dx5 i +X6"+‘—dx5 i
axZn+iax7n+i " axS‘n+jax7n+i " a-756n+jax7n+i A
. a°L . 9°L . 9°L
+X7n+17de i +X8n+L7dX5 i +X9n+17d.7€5 i
0X7n+j0X7p 4 " 0xXgn+j 0X75 4 " 0%X9p4j0X7n 4 "
+X! oL d + X oL d + Xt oL d + oL d
oo AXen+j o a. Xen+j o Ao WXen+j Xon+j
axjax‘)n-{-i " ax‘n+jax9n+i " axZ‘n+jax‘)nﬂ' B 0 3n+jax9n+i "
. a°L . a°L . d°L
+ X dxg, .+ X ————dxg, . + XM AXgp i
0Xpn4i 0%y 0Xs5y4j 0%Xop 1 " 0X6p+j 0Xon 1; EaE
. 0% . 0% . 0%
_|_X7n+l—dx6 it X8n+l—dx6 +f +X9n+l dx6 +
ax7n+jax9n+i " ax8n+jax9n+i " ax9n+j ax9n+i i
Xt azL d xnti azL d X2n+i azL d azL d
A ST QX7 T oo Ao AX7n4 T o Ao Xn+j T X7n+
axjaxSnH " ax‘n+jax5n+i EaE ax2n+}'ax5n+i " ax3n+jaxSn+l "
. a°L . a°L . d°L
_X4n+L dx7 4= X5n+z dx7 o _X6n+L dx7 +
0%X204i0Xs5n 4 " 0X5p4j 0Xsn i s 0X6n+j 0Xs5n 4 "
. 0%L . 0% . 0%
_X7n+l—dx7 +f _X8n+1—dx7 i X9n+l—dx7 +
ax7n+jax5n+i " ax8n+}'ax5n+i " ax'&)n+jaxSn+i A
2 2 2 2
—xi aiLdX&wj _Xn+i67de8n+j _ in+i07[ldx8n+j _aidegn_'_j
0x; 0%y 1 0% 470Xy 4 0%Xap4j 0%Xn 4 0%354j 0% 4
. 0%L . 0% . 0%
_X4n+1—dx8 +f _X5n+1—dx8 H _X6n+1—dx8 +
axZn+iax‘n+i A axSn+jaxn+i e axﬁn+j ax‘n+i "
. 0% . 0%L ,
— X7n+i dxg = X8n+l—dx8 +f _X9n+l—dx8 +f
0X7n4+j 0% 4 " 0xXgn4j 0Xn 4 " 0%X954j 0% 4 "
2 2 2 2
—xi Oide%H —X"+i67de9n+j —X2"+i67LdX9n+j — aide9n+j
0x;0X64; 0% 47 0Xen +; 0% 4j 0Xen+i 0%354j 0Xgp +i
. 0L . 0% . 0%
— xAn+i dxg +f — xon+i ng H — xon+i dX9 +
axZn+iaxén+i A axSn+jax6n+i " axGn+j axﬁn+i EaE
. a°L . a°L . 9°L
_ X7Tl+l dx9n+j _ X8n+z dx9n+j _ X9n+t dx9n+j

0%X7n4j 0Xen +i 0xXgp+j0Xen+i 0%X9y+j 0Xep+i
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daL d d d d daL d L d
+—dx; + —dx,; + Xopai T X3nai Xgnai + Xy i
j n+j 2n+j 3n+j 4n+j 5n+j
0x; 0% 4 0%xan+) 0x354) 0X4n+) 0X5p+
daL d daL d daL d dL d 0
+———dxgpy; t+ X7pei T Xgnai + =——dXg, ;i =
-j n+j 8n+j In+j
0Xn ) 0X7n+4) Oxgn+j 09+,
And
2 2 2 2 2 2
(X o°L n+i _ 9°L 2n+i_ 0°L 3n+i_ 0°L 4n+i_ 0°L 5n+i o°L
ijaxl- anﬂvaxi 6x2n+jaxi OX3n+j6xl- 0X4n+jaxi 6x5n+j6x3n+i
2 2 2 2
+X6n+i 9°L X7n+i 9°L dx: +X8n+i 9°L +X9n+i 9°L ]dx + oL dx. =0
Ox6n+j0%; dx7p4j0x; ) Oxgn4j0%; Oxgn4j0x;” 1 Oxznyy I
a <6L) daL
2 2 ?t 0%, 0%an s 2 2 2
[X! O7L o xm+i_ 0L yonsi o°L 4 x3n+i o°L + x4n+i o°L + x5n+i o°L
0xj0xn 4 0xp 4j0%n 4 0x2n4j 0%y 4 0%x394j0%n 4 0x4n4j0xn4i Ox5p4j0%n 4
2 2 2 2
6n+i o°L Tn+i o°L 8n+i o°L In+i o°L oL —
+X %641 0%n 41 0X7m410%n 41 X O%gn4i0%n 41 0xgy1i0 ldxns; + a dXnyj =0
6n+j0Xn+i XTn+j0Xn+i X8n+j0Xn+i X9n+j0Xn+i X8n+i
a( L ) L 0
, , at 62xn+i 0Xgn+i , ,
i a°L i 0°L i 0°L i 0°L i 0°L
_I_[Xl n+i + X2n+L + X3n+1 + X4n+L
0xj0%x2n +i 0%xn4j0%X2n+i 0%2p4j0%2p +i 0%x304j0%2n +i 0%x4p4j0%2p +i
2 2 2 2 2
Sn+i o°L 6n+i 9°L n+i 0°L 8n+i 0°L In+i 0°L
X 5 - - +X 5 -~ -+X p - -+X p - - +X p - ']dx2n+}- +
X5n+j0X2n+i Xen+j0X2n+i XTn+jO0X2n+i X8n+jO0X2n+i Xon+j0X2n+i
o dx =0
——dxyy 4 =
0% 4p +i nt
d ( daL ) daL 0
5 5 ot a-’2C2n+i ax4n+i 2 2
i 0“L i a“L i a“L i a°L i 0°L
_[XL + Xn+l + X2n+L + X3‘n+l + X4n+l
0xj0x3p 4 0% 4j0X3n+i 0%2n4j0%30 +i 0Xx3n4j0%X3n +i 0X494j0%30 +i
2 2 2 2 2
X 5n+i o°L 6n-+i o°L X 7n+i o°L 8n+i o°L In+i 9°L \docs,s; +
0%x504j0%30 4 0%6n+j0%3n+i 0X7n4j0%30 +i 0xgn4j0%X3n +i 0x9pn1j0%3p 4 nt
aL _
a_xl_dx3n+j =0
a ( dL ) daL 0
) 5 ot 6-7263n+i ax's’n+i ) 2
_[XL 9°L +Xn+i a°L X2n+i a°L X3n+i 9°L X4n+i 0°L
0xj0X2n +i 0%Xn4j0%X2n+i 0%x2n4j0%2n +i 0X3n4j0%2n +i 0X4n4j0%20 +i
2 2 2 2 2
5n+i o°L 6n-+i o°L 7n+i o°L 8n+i o°L In+i o°L
X p - - +X p - -+X p - -+X p - - +X p - ,]dx4n+j +
XS5n+j9X2n+i X6n+j9X2n+i X7n+j0X2n+i X8n+j0X2n+i Xon+j0X2n+i
% dx =0
Oxgmyi Y
d < L ) oL 0
, , ot zax4n+i 0%Xon+i , ,
i 9°L i 9°L i 0°L i 0°L i 0°L
[ i + X?’l+l + X2n+l + X3n+1 + X4n+z
0xj0x5p 1 0% 4j0X5p 4 0% 4+j0X5n +i 0%X3n4j0X5p 4i 0%X4n4j0%s5p 4i
2 2 2 2
X5n+i 9°L +X6n+i 9°L +X7n+i a°L +X8n+i a°L
0%x504j0%X50 4 0X6n+j0%X5n+i 0x74j0%50 4 0xgn +j0%X50 +i
i a%L aL
+X9n+l dx 4+ ——dx . =0
ax9n+jax5n+i] ST xgngy O
d < daL ) oL 0
, , ot 26x5n+i 0%X7n+4i , ,
(Xt o°L xn+ o°L x2n+i o°L x3n+i o°L xAn+i o°L
0xj0x6n +i 0%xp4j0%6n +i 0%2n4j0%6n +i 0%3n4j0%6n +i 0%4n+j0%6n +i
2 2 2 2
x5n+ o°L + xo6n+i 9°L +x 70 o°L + xB8n+i 9°L
0x504j0%X6n +i 0X6n+j0%6n +i 0x774j0%6n +i 0xgn +j0%6n +i
; a%L aL
+X9n+l dx 4+ ——dx =0
ax9n+jax6n+i] Ont) T dxgny; o OnH
d ( daL ) oL 0
0t \0xgp1i/  0Xgn4i
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_[Xi 2L n+i %L + x2n+i %L + x3n+i 2L + xin+i 2L
0xj0x7n 4 0%xn4j0X7n+i %20 4+j 0% 77 +i 0x304j0%X7n +i 0X4n4j0%79 +i
x5n+ %L 4 x6n+i %L L X7+ %L 4+ x8n+i %L L xon+i %L 1dxy, i +
0x504j0%7n 4i 0%x6n+j0%7n +i 0X7n4j0%X7n +i 0xgn4j0%7n +i 0%9n4j0X7n 4i n
L
——dX7,4; =0
0X5n+i
6( daL ) JaL 0
, , ot 33257n+i 0Xsp4i , ,
—[X! 07L | ynti o°L 4 x2n+i o°L + x3n+i o°L 4 xdn+i o°L
0xj0xgn +i 0% 4j0Xxgn +i 0%x2n4j0%gn +i 0x3n4j0%Xgn +i 0%x4n4j0%gn +i
x5n+ °L 4 x6n+ ’L +x7n+ %L 4+ X80+ %L +xOn+ °L \doxgns; +
0x504j0%Xgn +i 0%x6n+j0%Xgn +i 0X7n4j0%Xgn +i 0xgn+j0%Xgn +i 0x9pn1j0%gn +i nt
L
ax; 8n+j
a< daL ) JaL 0
2 2 ot ?xBnH 0x; 2 2
—[x o°L n+i o°L 2n+i o°L 3n+i o°L 4n+i o°L
0xj0xgn 4 0% 4j0%Xgn 4 0%x2p4j0%9p +i 0x3n4j0%X9n 4 0%x4p4j0%gy +i
X5n+i °L +X6n+i %L +X7n+i %L +X8n+i %L +X9n+i %L ]dX9 o+
0x504j0%9n +i 0x6n+j0%9n +i 0X7n4j0%9n +i 0xgn4j0%9n +i 0%9n4j0%9p 4 nt
aL
——dxg,4; =0
Oxenii ot
a( oL ) daL 0
0t \0xon+i/  0Xgn+
Thus
0 (6L> daL 0 6( daL ) L 6( aL ) L 0
- | — = , J— = ) J— =
0t \0x;/ ~ Oxspy 0t \0xp4i/  Oxguy 0t \0xz, 1/ 0Xgny;
6<6L> oL 6<6L) oL 6<6L> 0
—_— ] — — = , J— —_ = ,— =
0t \Ox3n4;/ 0x; 0t \0xgnyi/  O0Xppyi 0t \Oxsp 4/ 0X7p4,
0(0L) dL 0 a(aL) daL 6(6L) L 0
J— = , = —_ = , —_ =
ot ax6n+i ax9n+i aat a(’-7;'7n+i agSnH ot a-768n+i axn+i
L ) L
—_ — =0
at <ax9n+i 0Xen+i

Thus the equations obtained in Eq. ( ) are seen to be Lagrangian equations with respect to almost 10 Kahler
structure U on 10- Kahler manifold (R'°", /), .by means of 6 and then the triple (R'°", 63 , 1) is seen to be a
Lagrangian mechanical system on 10n-Kahler manifold (R'°", ).
Fourth,
let (R'°™, U). be a 10- Kahler manifold. Suppose that an element of almost 10- Kahler structure U, a Liouville
form and a 1-form on 10- Kahler manifold (R°", U) are denoted by G, , respectively.
Let vector field A determined by

U=a6,(1) = X! + xnt + x2n+i L + Xx3n+i L 4+ x4n+i i + x5n+i

Xan+i Xon+i X7n+i X8n+i i 0%X9p+i

_ X6n+i L _ X7n+i a _ X8n+i g _ X9n+i

axn+i axZn+i ax3n+i axSn+i
is called Liouville vector field on the standard 10-Kahler manifold
The Lagrangian function (energy function )

L=T-P
Ej* = Ug,(L) — L
Is vertical derivation (differentiation) d;, is defined
de, = lig,,d] = ic,d — dig,
6;* = ddg,L such that
Defined by operator dg,: A(R™™) > ATR!O™

The closed standard 10-Kahler form HLG‘* on R1? is the symplectic structure. So it holds
Ef*=Ug (L)~ L=
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Xi oL + Xn+i oL +X2n+i oL + X3n+i oL + X4—n+i a_L + X5n+i oL _ X6n+i oL
0X4n 4 0Xen+i X7n+i Xgn+i ox; 0Xgpn 4 0%y 4
_X7n+i oL _X8n+i a _X9n+i — L
0Xp 4 0X3p 4 0Xs5p 4

By means of Eq. (1), using (6), (15) and (17), also taking into consideration the above first part we calculate the
equations

6(6L) on__, 6(6L> on__ . a( 6L> on__ .
Ot \ox;)  0xgnyi It \OxXy i) OXgnyi It \0xXppsi)  0Xpnyi
6<6L )+ aL _ 0 6<6L> aL_O a(aL )+ oL _ 0
0t \Ox3n1)  OXgnii ' 0t \0x4nii/ 0% "0t\OXsnii)  0Xopii
a(aL) aL _ 0 6<6L> oL 6(6L> oL — 0
0t \0Xgnri) 0%y  0t\0Xpui)  0Xppyy 0t \OXguii)  OXzpay
a( oL ) oL _ .
Ot \Oxoy+i/  OXsnii

Thus the equations obtained in Eq. (17) are seen to be Lagrangian equations with respect to almost 10 Kahler
structure U on 10- Kahler manifold (R1°", U), .by means of 6 and then the triple (R1°", 6% , 1) is seen to be a
Lagrangian mechanical system on 10n-Kahler manifold (R, U).
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