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INTRODUCTION

Modern differential geometry explains explicitly the dynamics of Hamilton’s. So, if Q is an m— dimensional configuration

manifold and #:T°¢~ £ is a regular Hamilton function, then there is a unique vector field X onT Q guch that dynamic equations
are determined by

Where ¥ indicates the symplectic form. The triple 7@ ®.X) is called Hamilton system on the cotangent bundle 7'?. At last time,
there are many studies and books about Hamilton mechanics, formalisms systems and equations such that real, complex,
paracomplex and other analogues [1,2] and there in. Therefore it is possible to obtain different analogous in different spaces. It is
known that quaternions were invented by Sir William Rowan Hamilton as an extension to the complex numbers. Hamilton’s
defining relation is most succinctly written as:

.2=.2= 2=.. - _
i“=js=k*=ijk 1 @)

If it is compared to the calculus of vectors, quaternions have slipped into the realm of obscurity. They do however still find use 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
erms of quaternion algebra. It is well-known that quaternions are useful for representing rotations in both quantum and classical
mechanics [3]. It is well known that Clifford manifold is a quaternion manifold. So, all properties defined on quaternion manifold

of dimension8n al5o is valid for Clifford manifold. Hence, it may be constructed mechanical equations on Clifford Kdhler
manifold.

*Corresponding author: Gebreel Mohammed Khur Baba Gebreel,
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Preliminaries

In this paper, all mappings and manifolds are assumed to be smooth, i.e. infinitely differentiable and sum is taken over repeated

1
indices. By F(M), X (M) and A (M) we understand the set of functions on M, the set of vector fields on M and set of

1 — forms on M, respectively.

Theorem

Let f be differentiable P 3 are 1-form,then [4]:

o d(fp) =dfAe + fdo
o AlPAY) = deNY — pAdy

Frame Fields [5]:

: — 1 n
1f U X s a chart on a smooth ™ ~ MaNIfold te yritten X = . we have vector fields defined on by
a2 P75
8 4 8
Such that the together the 8x° form a basis at each tangent space at pointin U. We call the set of fields 8x* * " 82" 3 holonomic

Uk

frame field over is a vector field defined on some set including this local chart domain U then for some smooth functions

X defined on u we have

X(p) = LX'(p) o

P
Or in other words
]
_ i v
XIU - ZX 8t
Lo i 1 M &
Notice also that ditip = dx |D defines a field of co-vectors such that dx IP""dx IT-‘ forms a basis of TPMfUT eachp € U. The

X dxi(X):p = dx'] (X,)

fields form what is called a holonomic co-frame over U. In fact, the functions E are given by

Clifford K@hler Manifolds

Here, we recall and extend the main concepts and structures given in [6,7,8]. Let ¥ be a real smooth manifold of dimension m

6 — dimensional e 1o bundle ¥V €onsisting of F(i = 1,2,...,6) encors of t¥re(l,1) over M. g cp 2

Suppose that there is a
local basis {F1, Py, e, F) is named a canonical local basis of the bundle ¥ in a neighborhood Uof M Then Vs called an almost
Clifford structure in M. The pair (M, V) is named an almost Clifford manifold with Y. Thus, an almost Clifford manifold
M is of dimension m= BT If there exists on (M, V) a global basis (FiuFps s By }, then (M, V) is called an almost Clifford

manifold; the basis {(F1. By, s Fg} is said to be a global basis for vV

VonM

An almost Clifford connection on the almost Clifford manifold (M, V) is a linear connection which preserves by parallel

transport the vector bundle V- This means that if P is a cross-section (local-global) of the bundle V- Then V=% s also a cross-

section (local-global, respectively) of V.X being an arbitrary vector field of M
If for any canonical basis Ubi=1,60fV in a coordinate neighborhood U, the identities

gUXJY)=gX,Y), VXY € 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 ¥ and by ¥ a Riemannian metric and by (9:V) an almost Clifford metric structure.
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Since each /i (i=12..6) is almost Hermitian structure with respect to 9, setting
@, (X, V) =g(JXY), i=12..,6 (4)

For any vector fields Xand¥, we e that Pt are 6-local 2-forms.

If the Levi-Civita connection V= V° 91 (M, 8.V preserves the vector bundle ¥ by parallel transport, then M-8V is named a
Clifford ¥ thler manifold, and an almost Clifford structure P: of M s said to be a Clifford & dhler structure. Suppose that let

{2 Xiim o Xiv2n »Xivan »Xivan » Xi+sn +Xiven »Xir7n) L = LT

be a real coordinate system on (M.V)

The frame field represents the natural bases over R of the tangent space T(M)of M

and can be written:

1, a=0123,..7
o)

Bxan+: (5)
The co-frame field represents the natural bases over R of the cotangent space T*(M) of M and can be written:
fdx ) » 2a=0,1,23,..,7

(6)
By structure Ur.Jz:03.04 05 J6} the following expressions are given
a a d a a a
h(—)=—_ fz(—__)=_—_ fa(—__)= —
dx Bt B G2z gy Gxzn+i
a a a a a
h(a )_ Bx; ’I?(a- )z_a- ’I3(a- )z_a-
Xnti X Xnti Xan+i Xnti Xon+i
d a d a d d
‘r(a )za- - j(a )z_a_ j(a- -)z_a- -
*2n+r Xan+i "}‘2?'2"'{ x Xan+i Lan+i
W) =ms 2 —ms G -2
1 Bxitan axH—En a“"i“’n?ﬂ 8%+ gm Bxitan B2
a a d
‘rl(a )= 2 fz(a )=a (a )=a
Xitdn J‘z+2n it an Ar+n Xitdn Litrn
8\ 8\ 8 \_ 8
I1 B T a J2 8 T a Bax "
Xitsn Xitan Fitsn *:+fn Xitsn itn
8 y_ 8 8y 8 \_ 8
I\ae) T2 jza N a EAC T S .
Xen+i *"n+r Xy Xan+i Lon+i Xan+i
6\ _ _ 8 8
h Bax T a I2 F o a Ja Bax )
Eonti Len+i Xonti Fen+i Eonti Lan+i
a a a a
1’4(_)= - f5( ) Is __)= -
G%yn+i a*sn+r B GXgn i
d d a d
;4(3 )z_a f(a )_ B fﬁ(a- )z_a-
Enti Tan+i o ti Tan+i o ti Eon+i
a a a a a a
L‘(a- )za ’J5(a- )z_a fﬁ(a- )z_a
Xoanti ' ti Xoanti Eon+i Xoanti Xanti
a a d d a
‘r‘l(a- )z_a j5(a- " jﬁ(a )za-
Lan+i Xont+i Xan+i n+i Tan+i Xan+i
a a a a a a
"4(6' )z_a_ f5(a )za fﬁ(a )za
Lan+i X Xanti Xanti Lan+i Xanti
d a d d d
L‘(a )_a j5(a )z_a_ jﬁ(a )= )
Xsn+i Len+i Xsn+i Ay Xsn+i Lan+i
a a a a a a
"4(3 )z_a- ’JS(a- )z_a- fﬁ(a- )z_a_-
Xan+i Xan+i Xen+i Xan+i Xan+i X
a d d d a a
’r‘l(a- -)za- - f5(a )za- : I\ )za- -
Lrn+i Xan+i Lon+i Yan+i Lrn+i n+i (7)

A canonical local basis Ui Jz.03.05.05 I} of V° of the cotangent space T (M) of manifold M satisfies the following

condition:

IR ERE R e R REE 8 ®
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Being

Ji(dx;) = dxp,; Ja(dx;) = dxppn.s Ja(dx;) = dxgpyy
.;I[:d’xﬂ+i") = —dx; Iz [:dx‘rtﬂ') = —dX g4 .E(dx‘nﬁ:} = —dX5p4i
Ji(Axops ) = Axgpyy  Jo(dxgn,) = —dx; Ji(dxop, ) = —dXgny;
Ji(dxgn) = Axgpyy  ldxgn,) =dxgny  Jildxgn,) = —dx;
JildX gy ) = —dXony; J3(@X4ny) = dXpyy J3(AXgne) = dXgpny;
Ji(dXspes) = —dxapey J3(AXspae) = —0X7py  J3(@Xspne) = dxy g
Ji(dXgnei) = @Xpnps J3(@Xenes) = —dXgpny;  J3(dXgnas) = dXopys
Ji(d%7ps:) = —dxgpy; J3(@%7ny) = dxspyy J3(dXgne) = —dXany;
Ji(dx;) = dxgp; J5(dx;) = dxsy Je(dx;) = dxgn.;
!E(dxﬂ+f) = _dx2ﬂ+z' .;E(dxﬂﬁ} = _dx3ﬂ+f fg(dx‘nﬂ') = _dx'?‘rtﬂ'
Jildxopy) = dxpyy J5(dxpny) = —dxppy  Jo(dxgn ) = —dxgn,,
Jildxan, ) = —dxgny Ji(dxgny) = dxyyy Jeldxgny) = dxgny;
Jildxgne) = —dx;  J5(@Xgnas) = dxgnes  Jo(@Xanis) = dXspg
JildXspei) = AXgnys  Jo(@xsped) = —dx;  J(dXsnes) = —dXynys
Jildxgny) = —dxsny;  J5(AXgny) = —dXynyy Jo(dXgny) = —dx;

Jildxoni) = dxany;  J5(dxgpys) = dXopy; Je(dxypip) = dxyyy 9)

Hamilton Mechanics

In this section, we obtain Hamilton equations and Hamilton mechanical system for quantum and classical mechanics by means of
a canonical local basis UiJz.Jz.04.]5.]6} of V on Clifford Kdhler manifold (M, V) We saw that the Hamilton equations
using basis UiJ3.J3) of Von (RT,V) are introduced in [9]. In this study, it is seen that they are the same as the equations
obtained by operators J1:12.J3 on Clifford K@hler manifold (M,V) 1t we redetermine them, they are respectively:

First:
d.l'i' _ 8H dan _ dH d.:k'zn+:' _ dH d.:k'gn+:' _ dH
dt Ei'xnh- ! dt ﬂ'.ri- ! dt Ei'x_mﬂ- ! dt ax5n+i' !
dXgnti _  OH  dagne; _  OH  dXgpsi _ OH  dugpe; _  OH
dt Brans; dt Brgne; At Brrne;’  di Oxgn i
Second:
d..l':' _ 8H dan _ dH d..l'zn.'_i' _ dH dxgnH _ 8H
dt ﬂxan ! dt Eiu:mﬂ- ! dt ﬂ'.ri- ! dt BJ:GHH !
Xgnti _  OH  dxgpe; _ OH  dxgps; _ OH  d¥sps; _ aH
dt ﬁ.}:nH "ode ﬁ'x;nH’ dt ﬁ'xgnh-’ dt ﬁ'xan
Third:
d..l':' _ 8H dan _ dH d.:k'zn+:' _ 8H dxgnH _ 8H
dr a.:k'gn+:' ! dt ax5n+i' ! dt a.:k'ﬁn+:' ! dt a.l'i' !
dXgnsi _ OH  dxgny; _  OH  dXgpsi _ 8H  dagpe; _  OH
dt ﬁ'x;nH’ dt ﬁan’ dt ﬁx;nH’ dt ﬁ.;t‘_mH

V

Fourth, let (M, V) be a Clifford Kdhler manifold. Suppose that a component of almost Clifford structure ) , a Liouville form

and a 1-form on Clifford X8MeT manifold (M2 V) are given by J3.4y; and wy; , respectively. Putting

1
wyy =2 (o + Xy + Xon i @Xops + Xani@Xanss + Xansi@Xans +
Xsn+18%5n1i + Xenti@Xensi + X7nei@¥7n40) (10)

In this equation can be concise manner

g7
Wy = Eza=0xa'n+i dxa'nH

(11)
We have

R 1
-1;; =Ji [:‘U;;) = E[xz'danﬂ — Xp+iQ%2n41 T Xon+i%n4i — Xan+19%X7n4
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—Xgn18%; + X50418% 6041 — Xon+i8X5n+i T X7neilXani)

It is know that @7 is closed Kdahler form on Clifford Kdahler manifold (M, V) , then P is also a symplectic structure on
Clifford K@hler manigorg (M. V),

Can be written Hamilton vector field % associated with Hamilton energy H by using frame fields formula:

¥ = ZT UXa'nH g

Bxant (12)
Then
Q= —dAj; = dxp NdX gy + AXgp 4 NAXgpy; + X g AAX; + AX gy AAX 504 (13)

Can be written L by using frame fields

a

Ly =Xaﬂ+i‘— a= 0,1,2, ,7
Bxan+i (14)
- i@
w70 T T
I'Xq]_,i* - ijg (X) = X dxﬂ+! dX3n4i— dx2ﬂ+i dXp i +X dx3ﬂ+l dX7p4
_XE dx'?‘rtﬂ dx3ﬂ+l + X dx-‘l‘l’t+! dxz' - a_-"‘: dxz" dx-i‘rtﬂ' +

Xt a,idxﬁnﬂ'deﬂH - Xt a,idXSnH'deﬂH =
ixq]ji = CDJ‘.:. [X} = Xﬂ+idx:2.n+f - X2ﬂ+idx.n+z' + X3ﬂ+idx?ﬂ+f —_ X?ﬂ+ide.n+f
+ X Gy, — XX + XM dxg, — X g
— n+i a
a=1 = iy=X
If: Bt
. : a
I'Xq]}:. = cb_.l‘.{ [:X:} = Xﬂﬂﬂdxﬂﬂ'deﬂH — K — ) dx2ﬂ+i dx‘nﬂ +

Xn+i

o dx; —

n+i n+i
X dx3ﬂ+l dx'?‘rtﬂ X

a‘*n: n+i

.8 X

n+i n+i n+i
X Ay @ + X gy X — X —
Xnti n+i Xnti

I"Xq]j_{ = q]ji (X) = Xﬂ+idx2ﬂ+ir - X2ﬂ+idxﬂ+ir + X3ﬂ+idx?.n+ir - XTﬂ-'—idxaﬂ_'_ir

dn+i i br+i an+i
FX o — XX + X Ay — X2 X g0

. P |
a=2 = [y=X"ti_—_
If: B+

" i a -—a
ix®p; = ¢Ji (X) =X —— dxn+z'-dx2n+z' — X AXop g Gy +
B2z

zn Bxon+i

;4
dX7p i AXaney + X
Oap 44

AX5p4i-QXgna; =

a

Zn+i Zn+i Zn+i

Xt ——dxgy o QX — X ——dXp Xy + X —— Xy dX; —
*2n+ A2n+ Xan+ti

2n+i 2n+i
X A dx dx4ﬂ+i +X dx&'nﬂ dx5ﬂ+i ax .
n+i Xant+i Xan+i

chD_J‘.{ — q]fi (X) — Xﬂ+z'dx2ﬂ+_ _X2ﬂ+zdx ; X3ﬂ+idx_? i —XTﬂdeaﬂ_H-

+X4mrigy, de4n+i+X'5“+’dx5n+ Xomidne,

_ X2ﬂ+i"

. P |
a=7 = iy=X"t_—
If: B7ns

a

4 — — ¥winti n+i
I'Xq]j; - ijg (X)=X B dxﬂ+f'dx2ﬂ+f —X B AXpp QXpq +
Tt nti
T+ Tn+i_ 0 Tn+i_ 0
X —dxaﬂﬂ dx'?‘rtﬂ —X ,—.dx?‘n+f'dx3‘n+i + X ,—.dx4ﬂ+i'dxi -
Lon+i Xon+i Xon+i
n+i n+i g Tn+i

X dx dx-i‘rtﬂ +X dxﬁﬂ+! dx5ﬂ+i —X dx51’t+i dxﬁﬂ+! =

Xrnti Xon+i Xrnti
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gy = @y (X) = X" dxgp, — X2 doy + X3 dogp — X g

dn+i i en+i an+i
+XI = KXy, + X d g — X X

Forall @ = 0.123, .7 we obtain equation (15).

Furthermore, the differential of Hamilton energy is obtained as follows:

dH dH oH dH oH
dH = —dx; + —dx, . ; + dx + dx + dx
B i Er n+i T 2n+i Bagnss In+i R dn+i
dH dH
dx dx dx
+6'.x5 » Sn+i + Bag Gn+i + Byt Tn+i

According to Eq(1) if equaled Eq(15) and Eq(16), the Hamilton vector field is calculated as follows:

X = 8H 8 + 8H a aH a aH a
ByppiOn;  BxgpyBapy;  Bxgylxgny Bagny8agny
dH 8 dH d dH d 8H g

Ba;8xyns;  Bxenii@rsny;  OxsneiOxenes  GxapsiGaony
Assume that a curve

a: R - M

Be an integral curve of the Hamilton vector field X ,l.e.,

X(a(t))=a , teR

In the local coordinates, it is found that

a(t) = (X, Xnto XonsirXan+ i Xan+i Xsnrir Xenir Xrn+1)

And
(t) = Ei_l_ dxps; 0@ + dxgns; @ dxgns; 0
dt ﬁ'.ri dt ﬁ.an dt E'.IMH dt ﬁx;nH
dxgne; 8 d¥gne; 8 dxgn+; 0 dxype; 8
det  Bxynye; dt Bxgny dt Bxgne dt  Bxopyy

Thinking out Eq(19) if equaled Eq(17) and Eq(21), it follows:

E _ dH d‘x?'!‘f'f _ oH d‘xﬂ?'H'f _ dH d.r;nh- _ dH
dt - ﬁ'xmﬂ- "ode - a.;k'zn+:' 'ode - ﬁ.an 'ode - ﬁ'xmﬂ- )
dxyn+q _ OH dxspey _  8H  dageey  8H  dagny 8H
dt ﬂ'.xi- 'odr B'J:EHH 'odr 6'.:{5,”_!- ' odr ﬁxgnH

(15)

(16)

amn

(18)

(19)

(20)

@n

(22)

Hence, the equations obtained in Eq(22) are shown to be Hamilton equations with respect to component 14 of almost Clifford

structure ¥ on Clifford Kdhler manifold (M, V) , and then the triple (M, oA X) is said to be a Hamilton mechanical system on
Clifford K&hleT manitord V). Fith, let (1Y) be a Clifford K@ manifold. Assume that an element of almost Clifford

structure VH, a Liouville form and a 1-form on Clifford Kdhler manifold (M, V) are determined by

respectively.

Setting
.1
wls = (0% + Xy 18X + X i@Xop45 + Xanai@¥an g

+Xanti8%an 11 T Xsn418%5041 + Xonti8Xents + Xoni@X7n1i)

In this equation can be concise manner

17
s _Za=0xaﬂ+z’ dxﬂﬂ+f

w;s 2

J5 . 4;; and wjs
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We have

+ oy 1
Ay =J5(wf3) = 3 (xi8X5p41 — Xp+iQXansi — X2n+iQ%7nei + Xansi@Xn i

F X Xnti — Xsn 10X — Xon g @%ans; + Xyngi@¥ongs)

Assume that % is a Hamilton vector field related to Hamilton energy H and given by Eq(12).
Take into consideration

Oy = —dAyy = dxp (NdXan s + QX i N7 + AXgn o NAX; + AXg g NAX gy = (23)

Then from Eq (14) we obtained

If:a=0 = 1X=X‘ai
Iy @ = @ (X) = X dx'n+z AX3p 41— iidxsz-dxmf"‘
Xi_dx2ﬂ+i'dx?ﬂ+i dx?nﬂ dXon+i +X dx5n+z dx; —
—dx dx5n+z+X dx&'nﬂ dXgn1;— deélnﬂ'dxﬁnﬂ =

qu’;; =@ (X) = XM dxam:‘ — X3, A+ X g — X T g
+X5ﬂ+idx- - Xiden_'_ir + Xﬁn+idx4ﬂ+ir - X4ﬂ+idx6.n+i

d
a=1 = X'J‘I+E
If: a“”“
. i P
— — yn+i n+i
i@ =@ (X)=X E dxn+i-dx3n+f -X P AXgp X+
n+i n+i n+i n+i
4 ax. _dx2ﬂ+i'dx'?‘rt+z' —X dx?ﬂ+! dx2ﬂ+i +X . "dxz' X 3 dx dx51’t+i +
En+i En+i En+i n+i
] ;4
n+i n+i
X —— X gy QX — X o—— Xy Xy =
nti nti
: — — pn+i In+i In+i Tn+i
@y = @ (X) = X" Xy — X3 dxn, + X dagn — X Ay
Sn+i i Gn+i dn+i
+X o — XX, + X dx gy — X X g0
. P |
a=2 = [py=X"t_—_
It Bxzni
. _ — vinti In+i
I’Xq]_fé - q]j* (X) —X .dxﬂ_'_.l,-.deﬂ_'_i—X 3 deﬂ+f-dxﬂ+-lr+
Xomti Xonti
Zn+i 2n+ Zn+i
X dx2ﬂ+i dx'?‘rtﬂ —X dx?ﬂ+! dx2ﬂ+i + X dx5ﬂ+l dxz -
*2n+: Xan+i Xan+i
2n+i 2n+ 2n+i_ 0
X dx d’x51’t+i +X dxﬁﬂ+! dx4ﬂ+i -X 3 . dx4ﬂ+i'dx6ﬂ+i =
Xoan+i Xoan+i Xoan+i

I.'chjé = q]j; EX) = Xﬂ+idx3ﬂ+.‘r — X3ﬂ+zdxﬂ+-‘r + X2ﬂ+idx?n+.‘r — X?n+fdx2n+.‘r

+X5ﬂ+idxf - Xidx5n+i + Xﬁﬂ”dx-iﬂﬂ - Xqﬂﬂdxﬁ“”

a=7 = I'X — X?TI+E'L

If: Pransi
@ =@ (X) = xims dxﬂ+i'dx3ﬂ+i — X7

AXgpp QX g +

Xrn+i Ox7p i
n+i n+i n+i é
X _dx2ﬂ+2 dx'}“rtﬂ —-X dx?ﬂ+! dx2ﬂ+i +X ,—_dx5‘rt+z"dxi -
*?n+r "}"'?'J+i Xrn+i
TR+ TR+ Tn+i_ 0
X dx d’x51’t+i +X dxﬁﬂ+! dx4ﬂ+i —-X ) - dx4ﬂ+i'dx6ﬂ+i =
Xrn+i Xon+i Xrn+i

I’.anjs = qu; (X) = Xﬂ+id—X3ﬂ+f - X3ﬂ+idxﬂ+i + X2ﬂ+idx?.n+ir - XTﬂ-'-ideﬂ_'_ir

+X5ﬂ+idx;- - Xidx5ﬂ+i + X6ﬂ+idx4n+i - X4ﬂ+id'x5“+f
24

Forall @ = 0.1.23, .7 e obtain equation (24).

Furthermore, the differential of Hamilton energy is obtained as follows:

8H 8
dH ——d v d +——dxy, +—dx + dx
Xt Xn+i T Zn+i Bagnes In+i Bxypt dn+i
aH aH 8H
+ dx5ﬂ+l + dxﬁ‘rtﬂ' + dx?ﬂ+!
Bx5nti Bxgn+i Gxopn i

(25)
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According to Eq(1) if equaled Eq(24) and Eq(25), the Hamilton vector field is calculated as follows:

X = 8H 8 8H a 8H a 8H a
Brgnti82;  Bxanti8ntq O¥pnpiB%ans; Brpri@raney
aH g dH & aH a aH g
Bxgnes Oxynpy  OxyOxgny;  Brgne@xgney  Gxgpeirpnyy (26)

Assume that a curve
a:R > M (27)
Be an integral curve of the Hamilton vector field X ,l.e.,

X(a(t)) =&, teRr

(28)
In the local coordinates, it is found that
a(t) = (Xu Xn1iX2n+ i Xanris Xansir Xsnrir Xon+ir Xrnai) (29)
And
. dx; @ dxpe; @ dXapt; O d¥gpne; 0
Q(t:} =_z_+ nti - 2nti - nti -
di ﬁ.xi- di a..ln.'.i' di a.kgn+i di a.kgn+i
dxyn+; & di¥sne; & dxgne; & dispe; 8
dr  Bxyne dt  Basne; dt  Gxgns; dt  Gxgpe; (30)
Thinking out Eq(28) if equaled Eq(26) and Eq(30), it follows:
d..l'i' _ BH d.;k'n+i _ ﬁ'H d-*'an _ ﬁ'H d..l'g;.ﬁ.i' _ ﬁ'H
di a..l's;,ﬁ.i' ! di ﬁxgnﬂ- ! di ﬁme ! di ﬁ'.rnH !
dXynti _ GH  dxgne;  OH  dxgpe; _ OH  d¥ypy gH
dt B'.x,_-,,,H ! dt ﬁxz- ! dt B'.x_,_,,H ! dt ﬁxgnH (31)

Hence, the equations obtained in Eq(31) are shown to be Hamilton equations with respect to component I5 of almost Clifford
structure ¥ on Clifford X@ReT manifold (M, V) , and then the triple (M, @s3 ) is said to be a Hamilton mechanical system on
Clifford Kahler anitold M. V) Sixih, tet M:V) be Clifford Kahler manifold. By /6 - A5 @1 @/
of almost Clifford structure Vx, a Liouville form and a 1-form on Clifford Kdhler manifold (M, V), respectively.
Let “/6 be determined by

, we denote a component

L1
wfg =3 (x:dx; + Xy Xy + Xong ( Dopay + Xansi@¥anag

+X4n+i8%ansi T X5ni8¥5041 + Xonei@Xenti + XrnailXona)

In this equation can be concise manner

1y
mjg - EZa=0xaﬂ+z’ dxﬂﬂ+f

Then it yields
& & 1
;’1;; = Jelwjg) = 3 (xi8Xgn1i — Xn+i9%7nei — X2n+i9¥anes + Xan i @Xan g

FX gt i G¥sn1i — VsngiG¥anss — Xpn41@%; + Xynp@Xnyg)

It is known that if Pr; is a closed KARleT form on Clifford KahleT manifold (M, V) , then @53 is also a symplectic structure on
Clifford K@hler maniforg (M. V),

Take . It is Hamilton vector field connected with Hamilton energy H and given by Eq(12).
Considering

Py = —dly; = dxp  Ndxgy + QX NdX gy + X5y NdX gy +

AXgp i NAX;
(32)
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Then from Eq (14) we obtained
a=0 = = X‘
If: a“i
]
I'chj‘ - q]j* (X) = XE dx‘rtﬂ AX7pn4i— Xz_dx'?ﬂﬂ'dxﬂﬂ +

i
X dx2ﬂ+i dx3n+z dx3n+z dx2n+: +X dx5ﬂ+: dx4'n+z

ﬁ‘
dx-i‘rtﬂ dx5ﬂ+l +X dxﬁﬂ+! dxi _XE K,E_dxi' dxﬁ‘rtﬂ' =

I'qu_f; = q:'j; (X) = Xﬂ+idx?.n+' - X?ﬂ+idx i + X2ﬂ+ide.n+' - X3n+idx2ﬂ+ir

+X5“+’dx4 X4ﬂ+zdx5 +Xﬁ‘n+zdx X"dxﬁﬂﬂ-

]
a=1 = ip=X"_—
If: a“?”'f

: ) .
Ix®p = &5 (X) = X" m dxp i dX7p — X" Fr AXgpn 1 GXpy; +

xmi Xy QXgpy; — X7
B Zn+i 3n+i B
d i

;4

mn+i mn+i

o Wsnti AXapay — X o Ay Ay + X —— XA,
nti nti nti

iy ®p = @5 (X) = X" dxg e — X7 Xy + X2 gy — X3 d Xy,
+XI gy, — XA+ Xy — X

" a=2 = iX=X2“+"m

iy®p = @p (X) = XQ“+’E dxp i dxgp, ., — X20F

x2n+ *2n+r

Zn+
A—dx2n+z dx3n+z —X A—dxa'nﬂ dx2n+z +
2n+: 2n+:

2n+i
% dx5ﬂ+l dx4ﬂ+! —X dx-i‘rtﬂ dx5ﬂ+l +
2n+i *2n+r

dx dx; — X*n+t
6'.12 +i en+tr Xant+i

i@y = g (X) = X" dxgyy — X dxg, + X2 gy — X3 dotgy
+XI gy, — XA+ Xy — X

AXgp4i-AXzpy; +

X'n+f

_ X'.rt+i'

Xnti

dx?ﬂ+i dxﬂ+! +

X2n+z

X2ﬂ+i"

In+i
X dx;,.dxgny; =

a=7 = ig=xmi_2_
If: Bt

inJj; = qjjé [:X:} = X?ﬂ‘l'i.'- dxﬂ_'_f.dx?ﬂ_'_f - X?ﬂ+i

xr?’l“'i a‘*"n+z

dx?ﬂﬂ d’xﬂ+l +

n+i n+i
X dx2ﬂ+l d’x31’t+i —-X d’x31’t+i dx2ﬂ+l +
J‘?n+i Xon+i

Tn+i_ 0
™ dx5ﬂ+i dx4ﬂ+i —X
?n+r *"n+r

dxgpy; dx; — X7
e+
a""‘n+i i Xon+i

ix®p =Py (X) = X" dotgy — X7 + X2 dagy  — X3 g,
+X5“+de4ﬂ+z- —X““deﬂﬂ- +X6'n+z'dx=_ _ X"dxﬁﬂﬂ-

X?ﬂ+i

AXgp i QX5 T+

X?n+z

dx;.dxgny; =

Forall @ = 0.1.23, .7 e obtain equation (33).

Furthermore, the differential of Hamilton energy is obtained as follows:

dH il
dH = B_.Jri-d i + ax d n+i + ax dx2ﬂ+f + B dx3ﬂ+z + ax dx4ﬂ+!
aH il
dx —dXe, dx
+a~’-‘sn+f sn+e ¥ Bxgne; oM + Brppe; T

According to Eq(1) if equaled Eq(33) and Eq(34), the Hamilton vector field is calculated as follows:

gH & gH 8 8H 8 gH 8
X=—

Bxgn+i B2y  OxppeiBane;  OdapsiOdaps;  Brons; Brans

dx;.dXgny; =

(33)

(34
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aH d a8H d gH 4@ aH d

BranpiOxynt;  OxynyOxapny;  OxyOxgne;  BxpyBxonyy (35)

Assume that a curve

Be an integral curve of the Hamilton vector field X ,le.,
X(a(®))=a, teR (37

In the local coordinates, it is found that

a(t) = (Xg Xnss Xonsi-Xan+i Xan+ir Xsnrir Xeni Xrn+i) (38)
And
a(t) = ﬂi_l_ dxps; 0@ dxgns; @ dxgns; 0
di ﬁ'}:i di ﬁ.an di E'J:MH di ﬁx;nH
dXyne; & dxgne; & dxgne; & dispe; 8
dt  Bagme; dr  Bxsne dt  Gxgns; dt  Gxgpe; (39)

Thinking out Eq(37) if equaled Eq(35) and Eq(39), it follows:

d.k'i' _ dH d‘x?'!‘f'f _ oH d.xznh- _ dH d‘xE?'H'E _ oH
de Dxgnyy  dt Bxpps; T dt Bxzns; dt Bagnsi’
dXynti _ 8H  dxgpe; _ OH  dxgpy;  GH dxgny;  OH
dt a.}:sn.'_i' "odt ﬁ'.x_mH "odt a}::‘ "odt ﬁ'}:nH

(40)

Hence, the equations obtained in Eq(40) are shown to be Hamilton equations with respect to component J6 of almost Clifford
structure ¥ on Clifford K@PeT manifold (M, V) , and then the triple (M. @53 X) is said to be a Hamilton mechanical system on
Clifford K@hler manifolg (M.V),
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