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1. Introduction

Differential geometry is a branch of engineering concerned with the study of geometric shapes, in particular the curves,
surfaces and envelopes of the families of curves and surfaces in the Euclidean and Chalcidice spheres. The first method of analysis
is the differential calculus. The focus is especially on the differential characteristics of geometric shapes. which are the immutable
characteristics of motion.

The emergence of differential geometry has been closely related to the emergence and evolution of the concept of
coordinates, tangles, curves, and spaces. Here, the topology and the Li groups and the so-called geometrical structures have
replaced the curves and surfaces that were the basic themes of classical differential geometry. Differential geometry is an
important application in many branches of mathematical science And the basic and on top of classical mechanics (theory) and the
theory of relativity and the theory of differential equations

Therefore, the equations of Eeller - Lagrange is one of the most important applications of classical mechanics. In this paper
we will address the equations of Lagrangian Dynamics on (2,0)-jet bundles
2. The geometry of holomorphic jZ0 ar bundles
Definition2.1 [1]

Let M be a complex manifold, T.M = T™M® TMm the complexified tangent bundle of (1, 0)- and of (0, 1)-type vectors,

respectively. If (z%),_1 are complex coordinates, then T, M is spanned by { 9 } and fz 1S spanned by { 0 } moreover
' azt) ;- 7t i—1m

1n n

TMm is a holomorphic vector bundle

let , _ (24, X\ = ni(l) _ i_i' yi = n,-(z) _ %) be local complex coordinates in the chart (U; 1) from j20 ag;
we shall the following notations

7 = (Zi,xi _ ni(l)’yi — 11"(2)) = (z\, X, YY) €))
Theorem 2.2 [1]
A local basis in TZ(](Z.O)M)is {i o i} and in fz(](z,O)M)theirs
i=T;n

azt’ gyit’ ayt
conjugates {1_ 4 1_} : Due to holomorphic changes on JZ0) ar, that is all of az' a%' ay' ax' ay' aj'j are vanishing,
oz'’ o'’ 9y') ;1 71’ 07’ 07’ o’ ad’ ayl
and also theirs conjugates, it follows that local bases from TZ(](Z'O) M) change w.r.t. the transformations by the rules:

. . .0
a 0z 0 63’(‘1 0y' 551

97 0707 97 0x 00 =

a 9x'd 9y 9

ax 0z 0% | 97 0F
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a 9y o
ax) 07z dy
Infer that az' _ a&' _ ay' but in change az' _ ai' contain the second order derivatives of zi. while ai‘contains even the 3-th

a7/ ax ayl a7/ ax a7
derivatives of zt
Theorem 2.3
On T, (J#9nr) the natural complex structure J2 = —J acts as follows:

(6)__6 (6)__0 (6)__6
J 07 _lazf = ax/ _laxl' o ay _layl'

i} ) i} ) i} .0
1Ga) =13y e =taw Iag)=tay ®
Definition.2. 4 [3] A Symplectic structure on an even dimensional manifold M is a 2-form o on M satisfying
(i)dw = 0, i.e., w is aclosed form.
(ii) w is non degenerate
Lemma 2.5[2] If w,0 and k — form berespectively then
)] do NdO = —dO AN dw
(i) d>=d-d=0
(iii) d(w/A\Y) = do\P + (-1 dpA\w
Lemma 2.6 [2]
Suppose (U, xy,..., x,) is a chart on a manifold. Then (6_xi) _ sl _ {1 =]
axi ) 0 ,i+j
Definition 2.7 An exterior differentiation or exterior derivative on a manifold M is an R-linear map
d: (M) » Q* (M)
Then the exterior derivative of w is (k +1)-form given by

4)

do = Zd(m,l 5)dxIAdXZA . Adx'c  Where k> 0 (5)

=1
3. Lagrangian Dynamical Systems
In this section, we obtain complex Hamiltonian equations for classical mechanics structured on momentum space

T (J@9nr) that is 2m- dimensional tangent bundle of an m-dimensional configuration manifold »
Definition 3.1
Let map L: TM — M such that
L=T-P (6)
The Lagrangian function ,where we find that
T= Kinetic energy P = Potential energy
Definition 3.2 A given conflguratlon manifold. If M is an m-dimensional configuration manifold and L: TM — M is a regular
Lagrangian function, then there is a unique vector field & on TM such that dynamical equations
ig, &L = dE, (7)
where ¢, is the symplectic form and E,, is the energy associated to L
Let J be an almost complex structure on the T .M and (z¢, z¢, xi, &', y', ') its complex coordinates.. Assume to be semispray
to the vector field & given as:

.0
Eé)z' (')x'-i_11 ox! ( '+ ®)
E‘—Z—z ‘g"—‘g"—i—z
n—x—x,n—n—x—x

G=y'=y0=-0=-y'=y

§=% =8 —

; i)
az' oy

The vector field determined by

= 1e - (e @ .9 98 98 _d
—]s‘L—](EaZ, zf+n@+nﬁ+z—.+z =)

ay‘ ay
14 ey [y 9 4 7
—1&—1: 12 4 o o UG
. _. (/0
SPETIN T >+w< e
- o i 0 0 . 0 . 0 9
= J§, = ik azi B o' o i o 9)
is called Liouville vector field on the complex manifold j0 ar. The closed 2-form given by ¢, = —dd;L such that

.0 o o8 0
d=i——-i—=+

] (2,0) 197 7(2,0)
a7 ‘oz Tlan taw Tigy gy TUTTM) = ATUETM)  (10)

Or



54405

dL_(,a 9 .0 _a+_a _a>L
L=z~ ez T ion tom T iay Loy
gL ;oL oL oL aL oL
15 =z oz o tox T tayt T toy
dd.L d(_aL oL _aL _aL+_aL . oL
jL=—d\ig i~ et i am T iay  lay
ddL d(_aL oL, oL 6L+_6L 6L)
$o=—dd)L=—d{ig ot i 5w T gy~ oy
_ d(_aL _aL) d(_aL _6L> d(_aL _aL)
¢ =—d\igg " gz Yoxi ~ 'ox "oy oy
is found to be
9> . . 2 %L . . . .
— i Jj i j J i ; =J i
br 3797 -dz'\dz) + ’a—la -dz'\dZ + laZ a7 dZ\dz' + i iag dz/\dz
ZL aZL aZ 2
i J i J j
2 6 Tox ;dx'N\dx :’a—la ;dx'\dx ;I-la a_ldx/\dx -Zl-la_]a_ldx/\dx
L
6 yidy dy‘\dy + la_]a -dy' Ny + la 10y dy \dy® + la_]a_l dy’ \dy' (12)
i2(0,) = 0,(4) = 0,(8)
2 2 aZ 2 . .
i Jj i j Jj 7J VA
(azlale/\dz +la;]a -dz'\dz +laz dz/\dz +la zaidZ/\dZ
i ] i ] ] ]
2 a e ;dx'A\dx ;I-la_]a - dx'\dx -Zl-la dx/\dx +la_16_'dx Ndx
L
i J i J J i
6 yidy ;dy'Ady +la_]a ;dy'\dy +la ].a_l.dy Ady
2 i)
v/ 1__ i —
aylay dy'Ady’ ) (li lE 'l Oxi 'l ax‘ )
Let & be the semlspray given by (7) and
2 2 2 2
_ ] —_
iggp, =i 77" dz —i f‘a gl 5 ‘+ls" 35097 ’—lf' 35921 5 ‘+1E'a g i ‘—1{'6 Ll
J —
1&” _16 lsldz 15’ 707 dz
2 2 2 2 2 2
Y — J X — J ] — j
+n6161d na]alé‘dx +ma]aldx in a]alcslalx +1na]a_8dx ma]a_dx
%L Sazi _ i ’L
N e O9F 1 g
) 2 aZL ZL 2 2 2 )
=7 _ 7 i ~ 37l i i J
8 ayiay ™ ~ 8 5005y sidy' +13 ayay ™ 185555, sdy' +13'5 lay‘ §idy' — 1t 5 s dy
= 2 _, 0%L .
=7 } ~0L_ 37l _ _dv/
+i¢ 3yay’ 6,dy' —i( ayay dy 13)
Since the closed Kahlerian formg, on TM is symplectic structure, it is obtained
EL = E - L
E, = iii l§‘ +in'—-in'— +l(‘ 6 —id 0 _ (14)
L 9zi 9z axi ox 9y
Differential equation (14) we get
0 .0
dE; =d (lE'—— EIE—H“O' ‘I‘]F-i-l' —L)
dE_.i 2 ; 2 adl ; 2 _] laZ . aLd_] " 2
L= e T e 17 g P i o T a4 — a5 7 I e
_, 9°L 4 aL i %L i ’L aLd_i+ 0L
m axia—! Vg I o7 — i G e A — o P i e dy
g+ 2L . 0% iy oL 4o
aly 5oy (ayla— ay Y
With respect to (1), if (15) and (13) is equallzed it is calculated as follows:
‘ 7 g oL 1+ad1+' i ‘1'+'_"2 7+ 2L 47
8 oz % ~ ¥ gzia77 T 5597 T G077 T8 gzaz 47 t 97 2
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dz

(11)
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Lo L L oL, 0L oL
g ¥ T Gaiga Bt g X N Gogm Y T Gaigm Yt g 4

il
_l-n
2 2 2 2

BL . ) A
] — it Jj ) il EvJ it

—i(i

P )
dy + —dy =0

ay ay ay’ 6y ay

Now, let the curve @ : € — TM be integral curve of & which satisfies equations

e 2L + & o°L d1+ad1+ t + & i dl+adl—0
1 970z 1% 370z | %% Ta2 % TS apaz TS azor a7 “*
We infer the equations
aL _6<6L>_0 oL .0 oLy _
azi ‘ac\az) TV azl lﬁ(ﬁ)_
Or
| %L i %L d]+aLd]+ %L ol %L d'i+aLd'i—o
W axviax T M gax a0 ™ TN G am W aaan| Yt om Y =
we infer the equations
aL @ 6L>_ 6L+_6<6L ~
ﬁ_la(ﬁ T axi " ‘ot W)_
Or
. %L +a iaila L L L d1+‘7 o
‘ayfay ayiay | D' oy Y 1|V Gyiay + Gyiay |t o5 1Y

we infer the equations

JaL ,6<6L>_ 0L+,6(6L)_
ayl  ‘at\ayi) T ayi " ‘at\ayi) T
Thus
JaL _O(OL)_O 6L+_6(0L)_
azi 'at\azi) = oz " ‘at\azi) =
aL 9 /aL aL @ /oL
— —(—.):0 , — 4 z—(f)=
axt at \ox! axt at \ox!
oL _B(OL) 6L+_0(6L>_0 16
ayl  'at\ay! ’ ayi " tac\ayi) T (16)
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Thus, by complex Euler-Lagrange equations ,we may call the equations obtained in (16) on jZ®ag. Then the quartet

JEOM, ¢y, ¥) is named mechanical system with

4. Conclusions

The solutions of the Euler-Lagrange equations determined by (16) on the mechanical system (JZOar, ¢, , £)are the paths of

vector field § on j2O ar.
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