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INTRODUCTION

It is well-known that modern differential geometry express explicitly the dynamics of Lagrangians.

Therefore we explain that if M is an m-dimensional configuration manifold and L : TM — R is a regular lagrangian function,
then there is a unique vector field £ on TM such that dynamics equations is determined by:

i¢®; = dE, - (1)
Where @, indicates the symplectic form and E; is the energy associated to L [De Leon, 1989; Tekkoyun, 2005].

The Triple (TM ,®;, ¢ ) in named lagrangian system on the tangent bundle TM.

It is known , there are many studies about Lagrangian mechanics , formalisms , systems and equations such as that real , complex ,
paracomplex and other analogues [De Leon, 1989; Tekkoyun, 2005] and there in. so , it may be possible to produced different
analogues in different spaces. The goal of finding new dynamics equations is both a new expansion and contribution to science to
explain physical events. Sir William Rowan Hamilton invented quaternions as an extension to the complex numbers.

Hamilton’s defining relation is most succinctly written as:

= =k*=ijk=-1 - )

If it is compared to the calculus of vectors, quaternion's have slipped into the realm of obscurity. They do however still find use in
the in the computation of rotations. A lot of physical laws in classical, relativistic, and quantum mechanics can be written
pleasantly by means of quaternions. Some physicists hope they will find deeper understanding of the universe by restating basic
principles in terms of quaternion algebra. It is well-known that quaternions are useful for representing rotations in both quantum
and classical mechanics [http://www.stahlke.org/dan/phys-papers/quaternion-paper.pdf]. Clifford manifolds are also quaternion
manifolds [Tekkoyun, ?].
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2-preliminaries

In this paper, all mathematical objects and mappings are assumed to be smooth, i.e. infinitely differentiable and Einstein
convention of summarizing is adopted. (M), X (M)and A*(M) define the set of functions on M, the set of vector fields on M and
the set of 1-forms on M respectively.

2.1 Theorem

Let f be differentiable ¢ ,1) are 1-form, then [Abdulla Eid, 2008]:

. d(f¢) = df\p + fdg
. d(pAP)=dp\p — pAdyp

2.2 Definition (Kronecker’s delta)

Kronecker’s delta denote by § and defined as follows [7,8]:

s) = {1 ;o if 1=

L0 if i#E]
2.3 Clifford Kahl er Manifolds
Now, here we extend and rewrite the main concepts and structures given in [5,9,10] Let M be a real smooth manifold of dimension
m. Suppose that there is a 6-dimensional vector bundle V consisting of F;(i = 1,2, ...,6) tensors of type (1,1) over M. Such a local
basis {F}, F, ..., Fg} is named a canonical local basis of the bundle V in a neighborhood U of M. Then V is called an almost
Clifford structure in M. The pair (M, V)is named an almost Clifford manifold with V. Thus, an almost Clifford manifold M is of

dimensionm = 8n. If there exists on (M, V) a global basis {F;, F,, ..., F¢}, then (M, V) is called an almost Clifford manifold; the
basis {Fy, F,, ..., F¢} is said to be a global basis for V.

An almost Clifford connection on the almost Clifford manifold (M, V) is a linear connection V on M which preserves by parallel
transport the vector bundle V. This means that if @ is a cross-section (local-global) of the bundle V. Then V,® is also a cross-
section (local-global, respectively) of V', X being an arbitrary vector field of M.

If for any canonical basis {J;},i = 1,6 of V in a coordinate neighborhood U, the identities

gUX,J;Y) = gX,Y), VX,Y € x(M),i =1,2,..6 — 3)

Hold, the triple (M, g,V) is called an almost Clifford Hermitian manifold or metric Clifford manifold denoting by V an almost
Clifford structure V and by g a Riemannian metric and by (g, V) an almost Clifford metric structure.

Since each J;(i = 1,2, ...,6) is almost Hermitian structure with respect to g, setting
;X Y)=9gU;X,)Y), i=12,..6 - “4)
For any vector fields X and Y , we see that ®; are 6-local 2-forms.

If the Levi-Civita connection V= V9 on (M, g, V) preserves the vector bundle V by parallel transport, then (M, g,V) is named a
Clifford K dhler manifold, and an almost Clifford structure ®; of M is said to be a Clifford K dhler structure. Suppose that let

{xi » Xntior Xon+i » X3n+i » Xan+i» Xsn+i» Xen+i 'x7n+i} yJdi=1n

be a real coordinate system on (M, V). Then we denote by

{ 2 a 2 2 d 2 2 a }
0x; ' 0xpyi ' 0%an4i " 0%sn+i  O%anyi  0Xsnyi’ 0Xen+i  Ox7nii)
{dxi' dxn+i' dx2n+i' dx3n+i' dx4n+i' dx5n+i' dx6n+i' dx7n+i}

The natural bases over R of the tangent space T(M) and the cotangent space T*(M) of M, respectively.
By structure {J1 ,J5 ,J3,J4 ,J5 , J6} the following expressions are given

a a a a a a
W) =mm G e 26D =mm
Xi Xn+i Xi X2n+i Xi X3n+i
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a a i} i} a a
]1(6 <)=_T ]Z(a -)=_a ; ]3(6 -)=_a ;
Xn+i Xi Xn+i Xan+i Xn+i Xsn+i
R A
! 0xanti 0Xan+i 2 0Xan+i Ox; 3 0xan+i 0xen+i
i} 0 i} 0 i} _ a
i3 =5 J2(3 =5— L) 0
X3n+i Xs5n+i X3n+i Xen+i X3n+i Xi
a _ a a 0 a 0
113 = oo 2o T G T oonn
Xan+i X2n+i Xan+i Xn+i Xan+i X7n+i
a _ a a _ a _ 0
113 = "o 25 T 0xomei 23 \oxsnai/ | 0xna
Xsn+i X3n+i Xsn+i X7n+i Xsn+i Xn+i
a _ _ 0
]1 P) )] T 9 ) ]2 P) ) P) . I3 \5 ) " 9 .
Xen+i X7n+i Xen+i X3n+i Xen+i X2n+i
a _ i} i} _ a _ i}
113 = "o 125 T Oxsnei 13 \0xomsi) | 0%anei
X7n+i Xen+i X7n+i Xs5n+i X7n+i Xan+i
a a a a
1 (55) = 5 55 (5) =3 Jo\ax) =5
i an+i Xi Xsn+i Xi Xen+i
a a a
]4'(6 )=_a ]5(0 ) P) ]ﬁ(a -7
Xn+i X2n+i Xn+i X3n+i Xn+i X7n+i
a 0 a _ i} a _
I\ =) =3 Is\3o=) =3 Js\5 =-3
X2n+i Xn+i X2n+i X7n+i X2n+i X3n+i
i} a _ i} _
Ja\Go—=) = 3 Is\; =3 Js\5 =3
X3n+i X7n+i X3n+i Xn+i X3n+i X2n+i
a a a a a
]4'(6 4)__0_ ]S(a = ]6(6 )=a
Xan+i Xi Xan+i Xen+i Xan+i Xsn+i
a a a a a a
]4'(6 <)=a ]S(a J T o ]ﬁ(a -)=_a
Xsn+i Xen+i Xsn+i Xi Xs5n+i Xan+i
i} _ a a i} a _ i}
=)= "5 5Gi)= 5 Jeloio)=—3a
Xen+i Xs5n+i Xen+i Xan+i Xen+i Xi
i} _ i} _ a 0
]4- P) ) " 8 ) ]5 P) ] T 9 . ]6 P} ) " 9 ,
X7n+i X3n+i X7n+i X2n+i X7n+i Xn+i

3- Lagrangian Mechanics

In this section, we introduce Euler-Lagrange equations for quantum and classical mechanics by means of canonical local basis
{J;},i =1,6 of Von Clifford Kdhler manifold (M,V). We say that the Euler-Lagrange equations using basis {J;,/,,/3} of V on
(R8",V) are introduce in [Tekkoyun, ?]. In this study, we obtain that they are the same as the obtained by operators J; ,J,,J5 of V
on Clifford K dhler manifold (M, V).

If we express them, they are respectively:

First:

d (0L oL a oL oL 7] oL oL

at \0x; 6xn+i at 6xn+i dx; at axan- 6X4n+i

a oL oL a oL oL [7] oL oL
0t \0x3n4; 0Xsn+i 0t \0x4n4i 0X2n+i Ot \0xsn4i 0x3n+i

a oL oL a oL oL
TES RS L
0t \0xgn4i 0X7n+i 0t \0X7n4i Oxen+i

Second:

d (0L oL 7] oL oL a oL oL
e
at \0x; 0Xon+i 0t \0xp4i 0X4n+i at \Oxyp4i ax;

a oL oL a oL oL 7] oL oL
G ) b e Sy
0t \Bx3n4i Oxen+i 0t \0Xan4i 0xni 0t \Oxsn4i 0X7n+i

a oL oL a oL oL
O R R
0t \0Xgn+i Ox3n+i Ot \0X7n 4 0Xsn+i

Third:
d (0L JaL a aL JaL a daL aL
)t =02 () e ) g o
ot \dx; 0X3n+i 0t \0xn4i Oxsn4i 0t \0Xzn4i 0xen+i
a oL oL a aL JaL a oL oL
) 0B () e () T,
0t \Ox3n4i dx; 0t \0Xan+i OX7n+i 0t \Oxsn4i 0xnti
a oL oL a oL oL
HESTRSSHETE.
0t \0Xgn+i Oxan+i Ot \0X7n4i OXan+i

Here, only we derive Euler-Lagrange equations using operators J, , Js, J¢ of V on Clifford Kdhler manifold (M, V).
Fourth:

d (0L JaL a aL oL a JaL oL
ot \dx; 0Xan+i 0t \dxnyi 0xan+i Ot \Bxan4i Oxnti

a oL oL a aL daL a oL aL
L 1 Sy r
0t \Ox3n4i Ox7n4i 0t \0Xan4i Ox; 0t \Oxsn4i Oxen+i
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a oL oL [7] oL oL
)5t -0 () o
0t \0Xgn+i Oxsn+i Ot \0Xyn4i 0X3n+i

Such that the equations are named Euler-Lagrange equations structured on Clifford K dhler manifold (M, V) by means of <D{4 and
in the case, the triple (M, ol £) is said to be a mechanical system on Clifford K dhler manifold (M, V).
Fifth:

d (0L oL a oL oL a oL oL
D(E) 4o 2(E)_ g Sy,
0t \0x; 0Xsn4i 0t \Oxnyi 0x3n4i 0t \Oxon4i 0X7n+i
a oL oL a oL oL d oL oL
R E N Tl R
0t \0X3n4; Oxn+i 0t \0Xan 4 OXen+i 0t \0X5n4i Ox;

a oL oL d oL oL
_ —) — = ,— |l + = 0
0t \0Xgn4i 0Xan+i 0t \0x7n4; 0xz2n+i

Such that the equations are named Euler-Lagrange equations structured on Clifford K dhler manifold (M, V) by means of <D{5 and
in the case, the triple (M, <D{5, &) is called a mechanical system on Clifford K dhler manifold(M, V).

Sixth, we present Euler-Lagrange equations for quantum and classical mechanics by means of <Di6 on Clifford Kdhler
manifold(M, V). Let Js be a local basis on Clifford Kdhler manifold(M, V).and

{Xi ) Xnsi» Xonti» X3nei » Xan+i » Xsnai » Xenti » X7msit 1 = 1,1 be its coordinate functions.

Let semisparay be the vector field ¢ defined by:

i 0 i 0 i a i a i 0
f — Xl. + XTl+l. + X2n+1 + X3n+1 + X4Tl+l.
ox; ) Xn+i 5 OXon+i 5 0X3n+i 0Xan+i
+X5n+l + X6n+L + X7n+L N (5)

OXsnti OXen+i 0X7n+i

Where

i — n+i — o 2n+i — o 3n+i — an+i — o

X' =0, X" = X ) X7 = X, X0 = Ky, XU = Ky
Sn+i — en+i — .. n+i — 5

X = Xsp+ir X = Xen+i X = X7n4i-

This equation (5) can be written concise manner

£ =y o xam+i 2 - 6)

OxXan+i

And the dot indicates the derivative with respect to time t. The vector field defined by

i 0 ;i 0 ;i 0 i 0
v, =] ( ) — Xl. _XTl+l _X2n+l +X3n+L
Js 6§ OXen+i 0X7n+i 0x3n+i 0Xon+i
X4n+i 4 _X5n+i 4 _ X6n+ii + X7n+i 4 N (7)
0xsn+i 0Xan+ti ox; 0xnti

Is named Liouvile vector field on Clifford K dhler manifold (M, V).
The maps explained by T, P: M — R such that:
T = Emi(xiz F Xhy F Ky + Xy F Ky + Xy + Kengs + Xipr)
1 .

T =_-m; Na=oXan+i , P=mgh
Are said to be the kinetic energy and the potential energy of the system, respectively. Here m;, g and h stand for mass of a
mechanical system having m particles, the gravity acceleration and distance to the origin of a mechanical system on Clifford
Kdhler manifold (M, V), respectively.

Then L: M — R is a map that satisfies the conditions:

i) L =T — P is a Lagrangian function.
ii) the function given by E L]" =V, (L) — L, is energy function.

The operator i, induced by J¢ and defined by:
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ijéw(Xl,Xz, ""XT) = Z‘{zlw(xl, ""]6Xi’ ""XT) d (8)
Is called vertical derivation, where w € A"M , X; € X (M). The vertical differentiation d | 18 determined by:
d]e = [ifs ’ d] = i]sd - di]s - (9)

Where d is the usual exterior derivation. We saw that the closed Clifford Kdhler form is the closed 2-form given by (I)i6 =
—dd,; L such that

d d

2 9 a
d, = dx; — dxp; — AXons; + ——dX3p4; + ——dX4p 4
Js 0Xen+i . x7n+l-9i nt Ox3n+i anti Oxan+i 3n+i 0xsn+i Ant
- AXspyi — 7= AXgn4i + dx
0%Xanti 5n+i ax; 6n+i x4 n+i
Determined by operator:
djé:iF(M)—>A1M - (10)
Then
d2%L 92L a2L
e =— dx;\dx; + dx;Ndx,.; + dx: Ndxon L —
t 0xj0x6n+i ]A b 0xjxyma 1/\ n+i 0xj0x3n4i ]/\ 2n+i
921 2L 0%L a2L
———dxiNdx3,; ———dx;Ndxyp,; + dx;Ndxspy; + ———dxiAdXgp i
6x1-6x2n+i J 3n+i BXj6X5n+i J 4n+i 6xjax4n+i J Sn+i anaxi J 6n+i
%L 92L 92L
————dx\dxypy; ——————dx, ;N\dx; + dx, iNdx, . +
0xj0xpt ]/\ T 0% 4j0Xen+i n+]/\ L 0%xn4 jOX7n4i n+]/\ n+i
9%L 2L 32L
———dx, i Ndxypyi — —————dXp  iNdX3p; — —————dXp ; NdXgp 4
0xnyj0xsnei ) ant 0xn4j0xanti ) 3nti dxn4jdxsnii 1 an+i
9L 92L 921
AXpy iNdXgpy; + ———dxp i NdXgnyi — Axpy iNdX7p i
0xn+j0x4n+i n+]/\ 5n+i axn+,-6xi n+]/\ en+i axn+jaxn+i n+]/\ Tn+i
Pl gAY+ — e gy A i + — i g Adx
xon4j0%enti o P ooy oy 2t T Gxgnyj0xsny; 2T 2n+i
T 1%y Adx Pl gy AT + — e ity Ad Xy +
0xontj0%ansi ot 3L Oxpnyj0xsngi o AT ko j0xgnei 2t Sn+i
oL oL 0L
AXyny iNdXgpe; — ————dxopy iNdX7py; — dxsp.iNdx; +
ax2n+jaxi 2n+]/\ en+i 6in+j6xn+i 2n+]/\ n+i ax3n+jax6n+i 3n+]/\ i
Pl gy ATy + — e dixgy jAd P gy Adx
0%3n4j0%7nei ot M GxanyjOxang o L P PRt L 3n+i
2L a2L 921
—————dx3, i NdXyp; + —————dx3,4 i NdXgpy; + dxspi iNdXgnii —
0%x3n+j0%sn+i 3n+]/\ et 0x3n+j0%an+i 3n+]/\ Snt 0x3n+j0x; 3n+]/\ bn+t
PL gy A Pl iy jAAXG + — e gy A +
Ox3n4j0xney o T xangj0xgnes U Oxgngj0xyag A n+i
2L 92L 2L
——————dxyp i Ndxpp g — —————dxyp i NdX3py; — —————dX 4y i NAX 4y +
4n+ 2n+ an+ 3n+ an+ an+
0Xan+j0X3n+i n et 0%4n+j0X2n+i sl ntt 0%4m4j0Xsn+i nr nE
9%L 921 2L
Xy iNAXspy A Xy i NAX g s; — ————————AX gyt iNAX s —
0x4n+,-6x4n+i 4n+j/\ 5n+i 6X4n+,-6xz 4n+]/\ 6n+i ax4n+,-6xn+i 4n+]/\ Tn+i
3L 2L 32L
—————dxg i Ndx; + —————d x5 i Ndxpy + dXspn iNdXopn i —
5n+ 5n+ + 5n+ 2n+
0xs5n+j0Xen+i e ' 0x5n+j0%7n+i nE ntt 0x5n+j0%3n+i nr et
2L 92L 321
—————dXsy ; NdX3py; — —————dAXspy iNAX gy ¥+ ————dXspy iNd X5y +
Oxsnsj0xznsi T 3L 9xgnyj0xsngi o0t AT Oxgnyj0xgnei o 5n+i
3L 921 2L
————dXgp ;NdXgpy; — —————dX5p i NdX7p4; - dxgnsiNdx; +
Ox5n+j0%; 5n+]/\ ontt 0x5n+j0%n+i 5n+]/\ Tt 0xen+j0%en+i 6n+]/\ ¢
Pl gy AdXgs + —— e dx g, jAdx L xgny;Adx
xen4j0%znei O M Oxenyjoxang ot I Gxens0xanei Ot 3n+i
%L 92L 921
—————dxgn iNdxypp + ————dxgpi iNdxspy; + AXgny iNdXgnii —
0Xen+j0%sn+i on+j \Xamri 0xen+j0%Xan+i on+j\Xsn+ 0x6n+jO%; on+j/\dXen+i
3%L 2L 92L
AXgns iNAX7py — —————dx7,4 i Ndx; + dX7n4iNdxg ;i +
axsn+j265“n+i bn+J i a7‘7n+j627fsn+i Tt ¢ 6x7n+]-6x7n2+i nt nt
0°L 0°L 0°L
AXypy iNdXyp; — ——————dX7p iNdX3p i — —————dXx7p i NdXypi; +
7n+ 2n+ n+ 3n+ Tn+ an+
x4 j0xanei ) M Oxypyj0xomgs M G 0% T n+i
9%L 921 2L
————dXypyy NdXepp; ¥ —————dAX7p  iNAX gy — —————dA X7y i NA X7y
Oxyn4j0%amsi st 0xynyjoxg 6N Gxpnyj0xnys T 7n+i

Let & be the second order differential equation by determined Eq(1) and given by Eq(5) and
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] i 821
lfq){e' =-X 6x13x6n+1 dexl + Xl dx axenﬂ dx; + Xl BXJax7n+1 61dxn+i B Xn+l m dxj +
i 32%L . 921 . . 221
L 0xj0x3n+i 6"] AXon+i = xem mdx]' - X m 5]dx3n+t X3+ m Xj —
i 9% i . 52,
t m&]dﬁqnﬂ + xAntt m dx; ;i + X! W5]den+' — Xxon+ —axjax4n+i dx]- +
Y . ) )
X' aj,-ain 8] dxensi — X! aj,-ain dx; — X' ax,axn+ 5/ dx7n+l + X7 # Xj—
. aZL . . a L . aZL :
xntt —3xn+j3x6n+i 5;:_:—1} dx; + X* m dxn+]- + X WS;:L} dX, i —
i 0L i 9L i . 921
X s s X et Ol st = X G it -

i 3L i . 921 ) 32L .
n+i n+j 3n+i n+i n+j
X Opyi AX3psi + X dxp.j— X 8 dxyny; +

0xn4j0Xon+i 0xn4j0Xan+i 0xn4j0Xsn+i nti
i %L i 92L n+j %L
X4n+t dx. .: + xnti____— —  s™dy _ X5n+l—dx 4
6xn+jax5n+i nti 0Xn4j0Xanyi ntt St 0Xn4j0Xan+i nti
o%L n+j n+i_ %L i 9L n+j
Xt = 5  dxgn i — XM ———dx,, - X" ———— 8 dx g, t+
6xn+]axl n+i 6n+i 0%+ j0%; n+j x4 j0%n i n+i n+i
i %L i a%L 2n+j i 9%L
x7n+i —dxn+j — x2nti —82n+i] dxi + X! —dx2n+j +
0Xn4j0Xnyi 0xan+j0%en+i 0Xan+j0Xen+i
2 i 2
x2n+i 9°L 52 gy xm+i %L
i n+
0Xon+j0X7n+i 2n+i ! 0Xon+j0X7n+i
i 9%L 2n+j
Axppyi + X ———— 5" dxy i —
ant 0X2n4j0X3n4i Znti Zn+
i %L . 92L n+j . 821
X2n+1—dx2 i _X2n+l—6 -dX3 i +X3n+1— Xomsi —
0X2n+j0X3n+i arl 0Xon+j0X2n+i an+i nt 0Xon+j0X2n+i ntJ
; 321 2n+j An+i 92L ot 921 an+j
Xt — —— My X ———dx, X ——— 57" dx
Oxap4jOxsny; 2MHETTATH Oxan4j0xsnei  2H) OXgn4j0Xanyy 2L SMH
i 9L . 921 2n+j . 821
— X5n+l dx2n+- + X2n+1 S 'dx6n+' _ X6‘n.+l. — dxyy i —
0xan+jOXam+i J dxonyjOx; 2T ¢ 0x2n4j0x; J
i 9L 2n+j . 2L . 2L .
2n+i n+j 7n+i _ y3n+i 3n+j
X Xpn4 i0Xn4i 52”‘” dx7nii + X PYT deTH'j X 0%am s 0K er i 53n+i dx; +
2n+j9%n+i 2n+j9%n+i 3n+j%%en+i
i 9L . 921 3n+j . 921
X' ———dxgp i + X3 ——— 5 o, — XV ————dxg,, i +
6x3n+jax6n+i 3n+J a753n+j65“7n+i 3n+i nl a753n+j65“7n+i sn+J
i 9L o3n+j 2n+i %L 3n+i 9%L 3n+j
X3n+1 S -dx2n+- - X n+1—dx3 i - X n+1—6 -dX3 i
aX3n+]’aX3n+i 3n+i t 6x3n+jax3n+i n+j ax3n+jax2n+i 3n+i n+i
. 02L 3 . 921, 3n+j 4 ) 921
X3 Z— gy o x3n+i___ 9% Jdxn . 4 XAn+i dx 4
0%3n+j0X2n+i st 0x3n4j0Xsn4i 3n+l AN 0x3n+j0Xsn+i sn+J
i %L 3n+j 5n+i %L 3n+i  0%L 3n+j
X3n+1—5 .dx5 +-—X ‘n.+l—dx3 +~+X n+1—6 -dx6 b=
0x3n4j0xansi ST nrt 0%x3n4j0X4n+i s dxzn4j0x; STHL n+i
i 0%L i a%L 3n+j i 9%L
X6n+t dx L X3n+l L dx X7n+l 7> dx L
ax3n+jaxi sn+J 6x3n+]-6xn+i 3n+i 7n+l ax3n+jaxn+i 3n+J
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x5t Somt dxypys + X Xy + X5 2L §5mHigy
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i 0%L i 9%L i 0L i 0%L
+X4n+l dx]' _ X5n+L —dx]' _ X6n+l —dx]' + X7n+l —dx}-
6x1-6x5n+i ax4n+]-6x6n+i 6x]-6xi 6x]-6xn+i
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(11)
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i a2L i 9%L i a%L i 9%L
i n+i 2n+i 3n+i
————dXypyi — X AxXgnei — X dxspei+ X dXypei +
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By means of Eq(1), we calculate the following expressions.
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oL

Xrn+i = 0
0X7n+j nrJ

If a curve determined by a: R = M is taken to be an integral curve of £, then we found equation as follows:
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[XL' 3L
0xj0x3n+i 0Xn4j0X3n4i 0Xan+j0X3n4i 0x3n+j0X3n+i 0Xan4+j0X3n+i

0x5n+j0%en+i 0Xen+j0%en+i 0x7n4+j0Xen+i
[Xi %L n+i__ 0°L yon+i __ O%L y3n+i__ O%L yan+i %L

0xj0X7n4i 0xn4j0X7n4i 0xon+j0X7n4i 0x3n4j0X7n4i 0X4n+j0X7n4i
+ X5n+i %L X6n+i o%L + X7‘n.+i o%L oL

Oxnyj
%L n+i %L + x2nti %L 4 x3n+i %L +4 x4nti

5n+i %L 6n+i %L 7n+i %L

X 0xsn+j0X3n4i + X 0Xen+j0X3n+i X 6x7n+j6x3n+i] dx2n+j * 0%on+j dx2n+j
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3L i 3L i 3L i %L i 3L
n+i + X2n+1 +X3n+1 + X4Tl+l
0xj0Xan4i 0xn4j0Xon+i 0%on+j0%2n+4i 0x3n4j0%2n4i 0X4n+j0%2n+i

%L + X6n+i %L + 7n+i %L oL

(X!
+ XSnH AXgnsj + —=—dXapy; —
0x5n+j0%2n+i 0Xen+j0Xon+i 0X7n4j0Xon+i ] 3nt 0X3n+4j 3ntj
[Xi %L nei_ 0L oyonei 0L ysnei 0L yamei 0L
0xj0X5n4i 0xn4j0Xsn+i 0%2n+j0Xsnti 0x3n4j0Xsn+i 0X4n+j0xsn+i
2 2 2
5n+i 9°L 6n+i 9°L n+i o°L oL
X 0Xspt i0Xsnei +X YT Y +X 3 3 -] dx4n+j + 3 ,dx4n+j +
sn+j9Xsn+i 6n+j0Xsn+i X7n+j0Xsn+i Xan+j
[Xi oL n+i oL 2n+i oL 3n+i %L 4n+i oL
0xj0Xan+i 0xn4j0%an+i 0x2n+j0%an+i 0x3n+j0%4n+i 0X4n+j0%an+i
2 2 2
5n+i 9°L 6n+i 9°L n+i o°L oL
+X F] 9 . + X P} 9 i F} 9 ] dx5n+j + P ,dx5n+j +
X5n+j0Xan+i Xen+jO0Xan+i X7n+j0Xan+i X5n+j
[Xi oL n+i 2L X2n+i oL X3n+i %L X4n+i oL
axjaxi 6xn+j6xl- 6x2n+]-6xl- ax3n+]-6xi 6x4n+j6xi
2 2 2
Sn+i 9°L 6n+i 9°L n+i 9°L oL
T e X e XM o e + 5 e

Oxs5n4j0X; Oxen+jOX; 0x7n4jOX; Oxen
[Xi %L nei_ 0L yoni 0L ysnei_ 0°L o oyeanei_ O%L
0xj0Xn4i 0xn4j0xnyi 0xan+j0%n4i 0x3n4j0%n4i 0Xgn4j0xnyi
i 9%L i 9%L i 9%L aL
FxomH Oy oyenii O 2yt Ty, 4 ———dxyy,; =0
0X5n4j0%n4i 0Xen+j0Xn4i 0x7n4j0Xni 0X7n4j

In this equation can be concise manner.
i a%L aL i
_27_ Xan+1 dx- +—dx- +Z7— Xan+L
a=0 OXan+j0%en+i J Oxj J a=0

9%L oL i
AXgnyi +——dXynyi — Do X4
2n+j ax2n+j 2n+j a=0

3L aL
Ay + 2 dxn,; +
+ +
0Xan+j0X7n+i wr Oxnyj e
7 Xan+i %L
a=0

oL

dx3n+j +

a5"an+jax3n+i axcm+jaxzn+i

i 3L oL
O Gy — YT Xt Aoy i+ =2 A +
0X3n+j ntJ a=o 0Xan+j0Xsn+i ntJ OXgn+j ntJ

2
N7 o Xt Axsns i + ——dXsns; + X0 X —21 g+
a=o OxXan+j0Xan+i Sntj OxXsntj Snt) a=o 0xXqn+j0x; 6n+tJ
3%L aL
dx7n+j + —dx7n+j =0 - (13)

0xX7n4j

9%L L
—dx .
6x5n+j 6n+j

_ 27 0Xan+i
a=
0Xan+j0Xn+i

Then we find the equations

d (0L oL 7] oL oL a oL oL

dt \dx; 0xen+i 0t \0xn1i 0X7n4i 0t \Bxon4i 0X3n4i

0 oL oL a oL oL 0 oL oL

= (52—) + = 0,5 (52) + =0, (52 - =0,
0t \0x3n4; 0Xan+i 0t \0x4n4i 0xsn+i 0t \0X5n4i O0Xan+i

oy oo o Ty Ty

0t \0Xgn4i ox; "0t \0x7n 4 Oxn4i

Thus equations obtained in Eq(14) infer Euler-Lagrange equations structured by means of CIDZ6 on Clifford K dhler manifold (M, V)
and so, the triple (M, d>,{6, §) is called a mechanical system on Clifford K dhler manifold (M, V).
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