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Abstract- In the standard Cliffordian Hamiltonian mechanics we use canonical local basis {J1,]3,J3}. In this paper using
,a=0,1,2,..,7 instead of the Hamiltonian vector field in the Cliffordian Hamiltonian

the frame fields iy = X+

Xan-+i

formulation we verified the generalized form of Hamiltonian equation which is in conformity with the results that have
been obtained previously.

[. INTRODUCTION

It is well-known that Modern differential geometry explains explicitly the
dynamics of Hamiltonian’s. Therefore, if Q is an m — dimensional configuration
manifold and H:T*Q — R is a regular Hamiltonian function, then there is a unique
vector field X on T*Q such that dynamic equations are given by

iy® = dH - (1)

Where & indicates the symplectic form. The triple (T*Q,®,X) is called

Hamiltonian system on the cotangent bundle T*Q.

Nowadays, there are a lot of studies about Hamiltonian mechanics, formalisms,
systems and equations [1,2] and there in. There are real, complex, paracomplex and
other analogues. We say that in order to obtain different analogous in different spaces is
possible.

Quaternions were invented by Sir William Rowan Hamiltonian as an extension

to the complex numbers. Hamiltonian’s defining relation is most succinctly written as:
i?=j*=k*=ijk=-1 - (2)

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 terms of quaternion
algebra. It is well-known that quaternions are useful for representing rotations in both
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quantum and classical mechanics [3]. We say that Cliffordian manifold is a quaternion

manifold. Therefore, all properties defined on quaternion manifold of dimension 8n also
is valid for Cliffordian manifold. Thus, it is possible to construct mechanical equations

on Cliffordian Kdhler manifold.
[1. PRELIMINARIES

Hereafter, all mappings and manifolds are assumed to be smooth, i.e. infinitely
differentiable and the sum is taken over repeated indices. By F(M), X (M) and A'(M) we
denote the set of functions on M, the set of vector fields on M and the set of 1 —
forms on M, respectively.

Theorem
Let f be differentiable ¢ ,1 are 1-form,then [4]:

e d(f¢) =dfA\p + fdo
o d(PpNY) = dpNY — dAdY
[II.  FRAME FIELDS [5]

If U,x is a chart on a smooth n — manifold then written x = (xl, ..,X™) we have
vector fields defined on U by

d d
_i H g F
0x xtl,
Such that the together the % form a basis at each tangent space at point in U.

We call the set of fields So g @ holonomic frame field over U. If X 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() = ) X\

i
axip

Or in other words

-0
X = XL—.
lu Z 0xt

Notice also that dx‘:p— dxi|p defines a field of co-vectors such that
dxllp,...dxnlp forms a basis of T;M for eachp € U. The fields form what is called a
holonomic co-frame over U. In fact, the functions X' are given by dx!(X):p —

dxt |p (Xp)-Type equation here.

[V. CLIFFORDIAN Kdhler MANIFOLDS

Here, we recalled the main concepts and structures given in [6,7]. Let 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 called a canonical local basis of the bundle V in a neighborhood U of M.
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Notes

Then V is called an almost Cliffordian structure in M. The pair (M,V) is named an
almost Cliffordian manifold with V. Hence, an almost Cliffordian manifold
M is of dimensionm = 8n. If there exists on (M,V) a global basis {F;, F, ..., Fg}, then
(M, V) is said to be an almost Cliffordian manifold; the basis {Fj, F,, ..., Fg} is called a

global basis for V.
An almost Cliffordian connection on the almost Cliffordian manifold (M,V) is a

linear connection Von 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, 1Y) =9gX,Y), VX, Y e y(M),i =1,2,...6 — (3)

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

Since each J;(i = 1,2, ...,6) is almost Hermitian structure with respect to g, setting

d,(X,Y)=g9(UX,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 called a Cliffordian Kdhler manifold, and an almost
Cliffordian structure ®; of M is called a Cliffordian Kdhler structure. A Clifford Kdhler
manifold is Riemannian manifold (M®", g). For example, we say that R®" is the simplest
example of Clifford Kdhler manifold. Suppose that let

{Xi ) Xitn » Xiton » Xig3n » Xivan » Xitsn » Xiten » Xi47n )0 = 1,1

be a real coordinate system on R%".
The frame field represents the natural bases over R of the tangent space
T(R®)of R®" and can be written:

("}, a=0123.7 - (5)

xXan +i

The co-frame field represents the natural bases over R of the cotangent space
T*(R®) of R® and can be written:

{dxgm4i} » a=0123,..,7 - (6)

By structures {J; ,/2,/3} the following expressions are obtained

Gi)on 26w HE)=a
/ 0x; 0% 4 /2 0x; _ax2n+i /s Ox; _ax3n+i

o) =5 2 =5 )=
/ 0% i - 0x /2 0% 4 - 0%Xan +i /s 0%Xp 4 B 0%Xs5n 4

© 2020 Global Journals

Global ]()urna| of Science Frontier Research (F) Volume XX Issue 1 Version I H Year 2020



Global Journal of Science Frontier Research (F) Volume XX Issue I Version I E Year 2020

d d 0 0
(ax2n+t> ax4n+t ]2 <axZn+i) _a_xi ]3 (ax2n+i> - a-x6n+i

0 0 0 0
(ax3n+l) a~xSn+L ]2 <a~763n+i> - ax6n+i ]3 (ax3n+i> - _a_xi

d d d d
I2 ( ) = I3 ( ) = - (7)
3x2n+z X 4n+i 0Xp 4 0X4n+i 0X7n+i

(ax4n+z

)
S (axsw)
)

() = )
ax3n+z axSn+i ax7n+i ’ axSn+i axn+i

il

(5, (rer) =~ »Gren) = o,
ax6n—i—z ax7n+l ] ax6n+i B ax3n+i ]3 ax6n+i _ax2n+i

o) =70 1) "7 1) =
]1 ax7n+i - ax6n+i ]2 ax7n+i _ax5n+i ]3 ax7n+i - ax4n+i

A canonical local basis {J7,/,J3} of V* of the cotangent space T*(M) of manifold
M satisfies the following condition as follows:

=0t =0 =R = (8)
Defining by
Ji(dx) = dxpy; J2(dx;) = dxgpy J3(dx;) = dxzpq;
Ji(dxn ) = —dx; J2(Axn1i) = —dxany J3(dxny) = —dXsyqy
Jildxopnii) = dxgny; J2(dxon4) = —dx; J3(dxan1i) = —dXen i
Jildxspei) = dxspyy J3(AX3n40) = AXensi J3(dX3p40) = —dx;
Jildxansi) = —dxonyi Jo(dxans) = dxpyy J3(dXane) = dx7pqy - (9)
Jildxsyii) = —dxzny J2(dXsny) = —dxyn J3(dXsn4) = dX,
Jildxgn+i) = dx7n1; J2(dXen4i) = —dxzpii J3(dXenii) = dxopo
Jildx7p4i) = —dXen 4 J2(AX7n4) = AXspy J3(dX7040) = —dXgn 4
V. HAMILTONIAN MECHANICS

Here, we obtain Hamiltonian equations and Hamiltonian mechanical system for
quantum and classical mechanics structured on the standard Cliffordian Kdhler
manifold (R®", V).

Firstly, let (R®",V) be a standard Cliffordian Kdhler manifold. Assume that a
component of almost Cliffordian structure V*, a Liouville form and a 1-form on the

standard Cliffordian Kdhler manifold (R®",V) are shown by Ji,4; and wys,
respectively.

Then

1
Wy = E(xidxi + Xn4i %01 + Xon4idXon4i + X3040dX30 41 + Xan+iAXan4i +

X5n+iQXspyi + XentidXen+i + X74:dX70 1) - (10)
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In this equation can be concise manner

1
w]1 = EZZ=O Xan +i dxan+i - (11)
And

1
— * —
Az =11 (“’]i‘) =3 (i dXp 4 — X4 dX; + Xop4iAXan 1 + X3n4iA X504 — Xan1idX20 4

NOteS _x5n+idx3n+i + x6n+idx7n+i - x7n+idx6n+i)

It is well-known that if ®;: is closed Kdhler form on the standard Cliffordian
Kdihler manifold (R®",V), then ®,- is also a symplectic structure on Cliffordian Kdhler
manifold (R®", V).

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

.0
X = 27:0 xan+i T~ N (12)

Then
Qy: = —dAy; = dxpyiNdx; + dxgn NdXop 4 + dXsn AdX3y 4 + dX7n ANdXeni » (13)

Can be written iy by using frame fields

iy = Xt a=012,..7 - (14)

0Xgn +i

g = o= xi 2
Iffa=0 = lX_Xaxi

] .0 i) G}
ix @y = CD/I(X) = Xla_xidxn—i-i-dxi - X' a_xidxi-dxnﬂ + X a_xidx4n+i-dx2n+i

—X adxzmi- dXgpii + X de5n+i-dx3n+i - X adx3n+i-dx5n+i +
L L L

i i
X de7n+i-dx6n+i - X de6n+i-dx7n+i =
L 4

LXCD]I = CDJI(X) = Xn+idxl' - Xidxn_H' + X4n+idX2n+l' - X2n+idX4_n+l'

+X5n+idx3n+l_ _ X3n+idx5n+l_ + X7n+idx6n+l_ _ X6n+idx7n+l_

. ;0
Iff a=1 = iy=X""—
0%y 4

qu)]i* = q)]i* (X) = Xn+i dxn+l-. dxi - Xn+i dxl'. dxn+i + Xn+i dX4_n+L'. den_H' -

n+i Xn+i Xn+i
n+i n+i n+i
X P) dx2n+i- dx4n+i +X dx5n+i' dx3n+i - X P) dx3n+i- dx5n+i +
Xn+i Xn+i Xn+i
.9 ;i 0
n+i n+i
X 3 X741 AXenyi — X 3 ~AXgn i AX7n4i =
Xn+i Xn+i
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I'XCD]I = CD]I(X) = X"dei - Xidxn+i +X4n+iden+i _X2n+idX4n+i

+X5n+idX3n+i _ X3”+idx5n+i + X7n+idx6n+i _ X6n+idx7n+i

, i 0
Iffa=2 = iy=X""H—0
0%2n +i
ix®; = @ (X) = XZ"J”a dx, ;. dox; — X2 dx, dx, ,; +
X2n+i X2n+i
2n+i 2n+i 2n+i I Jotes
X —dx4n+1 den-H —X dx2n+l dx4n+l +X Py den-H dx3n+1
X2n+i X2n+i X2n+i
2n+i 2n+i 2n+i
X dx3n+1 den-H +X —dx7n+l dx6n+l - X —dx6n+1 dx7n+1 =
X2n+i X2n+i X2n+i

lXcD]I = CD]I(X) = X"dei - Xidxn_H' + X4n+iden+i - X2n+idX4n+i

+X5”+idx3n+i _ X3”+idx5n+i + X7n+idx6n+i _ X6”+idx7n+i

, ;0
Iffa=7 = ig=X""—\0
X 0X7pn+i
Tn+i
ix®; = q:,;(x) = Xx7nt —— ——dxpy. dx — X" —dx;. dx,,; +
Tn+i X7n+i
7n+i n+i Tn+i
X dx4n+t den-H —X dx2n+z dx4n+z + X dx5n+t dx3n+t
X7n+i XTn+i X7n+i
7n+i n+i Tn+i
X dx3n+t dx5n+t +X dx7n+z dx6n+z - X dx6n+t dx7n+z =

X7n+i X7n+i X7n+i

iy @ = @ (X) = X"Hdx; — X'dxyy + X" dxgn . — X2 dxg
+X5n+idx3n+i - X3n+idx5n+i + X7n+idx6n+i - X6n+idx7n+i - (15)

For all a = 0,1,2,3, ...,7 we obtain equation (15).
Furthermore, the differential of Hamilton energy is obtained as follows:
oH oH

AH = 2 dx; + 37 dy g + 50— A + 5o At + 5 A
n+i 0X2n +i X3 4 OXan+i
oH 0H 0H 16
+ dx +——dxg,.; +——dxs, 4 - (16)
dX5n1i 5n+i OXen4i 6n+i 0% 7n4i n+i

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

X = dH 0 oH 0 0H a 0H a
Oxpti 0x;  0x;0xpyi  OXan4i 0Xn4i  OXsp4i 0X3p4
J0H a dH a J0H a 0H a
— + - (17)

0X2n+i 0X4n 4 0x3n4i OX5p 4 0xX7n+i 0Xen+ Oxgn+i 0X7n 4
Suppose that a curve
a:R - R%" - (18)

Be an integral curve of the Hamiltonian vector field, i.e. s

© 2020 Global Journals



Notes

X(a@®))=a, ter - (19)
In the local coordinates , it is obtained that
a(t) = (Xi, Xnti Xan+i> X3n+ir Xantir Xsn+i» Xon+ir X7n+i) - (20)
And
dx; 0  dx,y 0 dxXnti 0 dx3n; 0

oy =39
O =Trax, T Tar ax T dt dmpn T dt dmn

AXgn4i 0 dxsp4; 0 dxgn4i 0 dx7n4; 0 (21)
dt O0xan+i dt  Oxsp4i dt  O0Xxep+ dt  0x7p4i

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

dx; J0H dx,,; OH dXyp 4 J0H dX3p 4 0H
At~ 0x,4; dt ~ ox;’ dt  0Xgnp4i At 00Xy
dXanyi _ _OH ’ dxsnyi _ _OH ’ dXen+i _ _ _OH ’ dXyn4i _ _OH N (22)
de 0xn 4 dt 0%x3n+i dt 0x7n +i dt 0Xgn+i

Thus, the equations obtained in Eq. (22) are seen to be Hamiltonian equation
with respect to component J; of almost Cliffordian structure V* on Cliffordian Kdhler
manifold (R®,V), and then the triple (RS”,CDH,X ) is seen to be a Hamiltonian
mechanical system on Cliffordian Kdhler manifold (R®",V).

Secondly, let (R®",V) be a cliffordian Kdhler manifold.

Suppose that an element of almost cliffordian structure V*, a Liouville form and
a 1-form on cliffordian Kdhler manifold (R®",V) are denoted by I3, 45 and wj;,
respectively.

Putting:

1
f—
wf; = 5 (eidx; + X 4idXn 4 + Xop4idXon i + X3n41d X304
+X4n4+i QX404 + Xsp4idXsn4i + XentidXen4i + X7n4+iAX7541)
In this equation can be concise manner

1 7
wy; = Ez Xan +i dxan+i
a=0

We have:
* * 1
s =J3(w]3) = > (X dXon1i = Xn4iAXan i — X2n+1A%; + X3n 1A X6n 1

+X4n+iAXp 1i — X5 4iAX7n 4 — Xen4idX3n4i + X7n4iAX5041)

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

Q) = —dAj; = dXn i NdXgn 4 + dxopn i Ndx; + dxsy i NdX7y 4 + dXen 1 AdX3n 4 > (23)
Then from Eq(14) we obtained
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. f— i
Iffa=0 = lX_Xax

i

lXcD]Z - (])] (X) = Xl dxn+l dx4n+l X! _dx4n+l dxn+l +X deTl-H dx

i ;i 0
Xt
dxl dx2n+l + X dx5n+l dx7n+1 Ax: dx7n+i- dx5n+i +
L

;0 ]
l l
X —ax‘dx6n+i.dx3n+i -X —ax‘dx3n+i.dx6n+i =
L L

o i — — yn+i dn+i 2n+i i
,g lXCD]é* = cD]éﬂ (X) =X dX4n+i —X dan- + X dxi —X den_H'
o
; X5n+ldx Tt — X n+1dx i X6n+1dx P — X3n+idx6n+i
— n+i_9
Iffa=1 = =X
axn+l
= . d .
S 1 — — yn+i n+i
3 lXcD]}‘ - cb]é‘ X)=X Fdxnﬂ'- AxXgnii — X AX4n4i- AXp 4y +
5 n+i Xn+i
> .
- xXnH dx2n+z dx; — X" dx;. dx2n+l + X dx5n+l dx7n+z
o Xn+i Xn+i Xn+i
2
= n+i n+i n+i
X dx7n+l dx5n+l +X dx61’l+l dx31’l+L - X dx3n+L dx6n+L =
¢ Xn+i Xn+i Xn+i
>
P — — yn+i dn+i 2n+i i
g qu)ji‘ = q)]éﬁ (X) =X dx4n+i —-X dxn_H' +X dxl' —-X deTH—i
E Sn+i n+i 6n+i 3n+i
- +XM T dX 7 — X s g + X0 T A X — X X
= s
~ Ifa=2 = iy=x""
< 0%2n +i
3 0
b ; — — y2n+i 2n+i
o qu)ji‘ - q)]é‘ (X) =X Fdxnﬂ'-dxélnﬂ' - X Ix dx4n+1 dxn+1 +
n+i 2n+i
é 2n+i 2n+i 2n+i
S X dx dx2n+t dx; — X X dx;. dx2n+z + X 3 dx5n+t dx7n+t
i 2n+i 2n+i X2n+i
g 2n+i 2n+i 2n+i
g X AxX7n4i- AXs5p 4+ X AX6n+i- AX3p4i —X dX3n+i- AXen+i =
= ax2n+1 axZn+l axZn+l
A
= P — — yn+i dn+i 2n+i i
o lXcD_IE = q)]éf (X) =X dx4n+i - X dxn+i +X dxi - X den_H'
=
% +X5n+ldx _ X7n+ldx . +X6n+ldx 3n+ X3n+idx6n+i
s
° . ;0
s Iffa=7 = iy=X"tH_—
X775 +i
P — — y7n+i_ 0 n+i
lXcD]; - (D];(X) =X P }dxn+i-dx4n+i - X AX4n4i- AXp i +
XT7n+i XT7n+i
. n+i n+i n+i
X dx2n+z dx; — X Py —dx;. dx2n+l +X Py dx5n+z dx7n+z
X7n+i X7n+i X7n+i
n+i n+i n+i
X Py dx7n+l dx5n+l +X Py dx6n+l dx3n+l_X dx3n+1 dx6n+L:>
X7n+i X7n+i X7n+i
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lX(D]é‘ = cDjé*(X) = Xn+idX4n+i - X4"+idxn+i + XZ"deL- - Xiden_H'
+X g, 0 — X s, 4 + X g, 4 — X3 dxg, 4 - (24)

For all a = 0,1,2,3, ...,7 we obtain equation (24).
Furthermore, the differential of Hamiltonian energy is obtained as follows:

oH 0H 0H 0H 0H
dH = —dx; + ——dxp i + ——dxop + ——dxzpy + ——dXgn 4
ax; i X 4i n+i Xy 4i 2n+i X341 3n+i X 4n4i dn+i
oH 0H 0H
+ dxXsp i + ——dXen4i + ——dX75 40 - 25
Oxspei M T Oxguy O T Gxg M (25)

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

¥ = oH 9 oH @ oH @ oH d
0xon+i 0X;  0X4n4i0Xnyi  0%; 0Xan4i  OXen+i OX3n+i
oH @ aH a aH d oH d
— - (26)
OxXn4i 0Xan4i  OX7n4i 0Xsnti 0X3n4i OXenyi  OXsp4i 0X7p4i
Assume that a curve
a: R - R® - (27)
Be an integral curve of the Hamiltonian vector field X, i.e.
X(a@®))=a, teRr - (28)
In the local coordinates, it is obtained that
a(t) = (xi'xn+i1x2n+i'x3n+i'x4n+i1x5n+i1x6n+i'x7n+i) - (29)
And
a(t) :@i_i_dxnﬂ' 9 dXonyi 0 AX3n4i 0
dt axi dt 6Xn+i dt axZn_H- dt 6X3n+i
dxXyn4i 0 dxsn4i 0 dXgn4i 0 dx7n4i 0 5 (30)
dt  0Xgn+i dt  Oxsp4 dt  0Xen+i dt  0x7p4i
Considering Eq(28) if equaled Eq(26) and Eq(30) it follows:
dxl- _ 0H dxn_H- _ 0H den_H' _ 0H dX3n+i _ 0H
dt — 0xgpy; | dt  Oxgne; | dt dx;  dt Oxen4i
dX4n 4 - _ 0H ’dx5n+i — 0H ’dx6n+i — OH 'dx7n+i - _ 0H - (31)
dt 6xn+i dt 6x7n+[ dt 6x3n+[ dt 63(571_“'

The equations obtained in Eq(31) are known to be Hamiltonian equations with
respect to component J; of standard almost Cliffordian structure V* on the standard
Cliffordian Kdhler manifold ( R®",V ) and then the triple (R®", ®@s,X) is a Hamiltonian
mechanical system on the standard Cliffordian Kdhler manifold ( R®",V ).

Thirdly, let (R®,V) be a standard Cliffordian Kdhler manifold. By J;,
Az and wJ3 we denote a component of almost Cliffordian structure V*, a Liouville form
and a 1-form on Cliffordian Kéhler manifold ( R®" ,V ) respectively.

Let w/3 be given by:
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1
f—
wfz = 3 (idx; + X 4iA%Xn 4 + Xop4idXon i + X3n 1A X354

+x4—n+id-x4-n+i + x5n+idx5n+i + x6n+idx6n+i + x7n+idx7n+i)

In this equation can be concise manner

1 7
Wy = Ez Xan +i AXan +i
a=0

Then it holds

1
— J* *\
Az =J3(w)3) = > (X dX3n 40 = Xn4+iAX5n4i = Xon+iAXen+i — X3n+:4%;

+x4n+idx7n+i + x5n+idxn+i + x6n+idx2n+i - x7n+idx4n+i)

It is well-known that if @; is a closed Kdhler form on the standard Cliffordian
Kdhler manifold (R®",V ), then @, is also a symplectic structure on Cliffordian Kdhler
manifold (R®", V).

Consider X. It is Hamiltonian vector field connected with Hamiltonian energy H and
given by Eq(12) taking into:

@) = —dAjy = dxgp i Adx; + dxy NdXsy oy + dxon i NdXen . +

Ax7n4+iNdX g 1 - (32)

Then from Eq(14) we obtained
fa=0 = iy=X

ox;

. ;@ ;@ ;@
ixy®; = & (X) = Xla—xidxgnﬂ.dxi —Xla—xidxi.dxgnﬂ +Xla—dxn+i.dx5n+i

X
Xt dxg, . d Xt dxyn i d Xt g d
—A = AXsp i AXp 4 + T AXonti- AXen+i — T AXen+i- AXon+i
dx; 0x; dx;
XL oy i dog s — X dxXyyp Xy =
ax; n+i- 4n+i ax; 4n+i- n+i
[ = = y3n+i ] +i 5n+i
ix®py = O (X) = X" dx; — X'dxzn g + X" dxsn g — X" dx,

+X2n+idx6n+i _X6n+idx2n+i +X7n+idx4n+i _X4n+idx7n+i

. ;9
Iff a=1 > iy=Xx""
Oxn4i
D = @2 (X) = XnH 2 g dx; — X" 2 dx,.d +xm 2 gy . .d
lx Py = Dy = ar . AX3n+i- AX; “AX;. AX3p 4 “AXp i AX5p 4
Xn+i Xn+i Xn+i
—xn+i 2 g dx, . + X"+ —2gd d —xnti 2 g d +
“AXs5p4i- QX 4 ar . AXon4i- AXen+i “AXen+i- AX2p4i
Xn+i Xn+i Xn+i
;9 ;9
n+i n+i
X rdx7n+i-dx4n+i_X 5 ~AX4n4i- AXn gy =
Xn+i Xn+i

lXcD]§ = q)]é* (X) = X3"+idxl- - XidX3n+i + Xn+idX5n+l' - X5n+idxn+i
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+X2n+idx6n+i — X6"+idx2n+i + X7n+idX4n+i _ X4”+idx7n+i

. i 0
Iff a=2 = iy=X""—\0
0xon+i
. i 0 n+i 0
iy®p: = P (X) = X2t dxgy i dx; — X ——dx;. dxz,4; +
X¥]3 ]3( ) OXon4i 3n+i i T i 3n+i
X2n+i 9 d d _ X2n+i 9 d d + X2n+i 9 d d
“AXp i AX5p 4 “AX5p i AXp 4 5 "AX2p i AXen+i
X2n+i X2n+i X2n+i
X2n+i a d d X2n+i 9 d d _ X2n+i a d d =
- P “AXen+i- AXon4i + “AX7n4i- AXgn4i P “AX4n+i- AXen +i
X2n+i X2n+i X2n+i

qu)]§ = CI)];(X) = X3"+idxi — XidX3n+l' + Xn+idXSn_H' — X5"+idxn+l-

+X2n+idx6n+i _X6n+idx2n+i +X7n+idx4n+i _X4n+idx7n+i

. 0
Iffa=7 = iy=X""—\01
0X7n 4

iy @y = Py; (X) = X7 " dxg, i dory — X7 —— ;. dixgy g +

X7n+i X7n+i

Tn+i_ 0 Tn+i_ 0 Tn+i_ 0
X 3 . dxn+i. den_H - X _ den_H'. dxn+i + X _ den_H'. dx6n+i
XT7n+i X7n+i X7n+i
—xTm+i 2 _g d +xm+i2_g d —xmmti 2 _g d =
] Xon+i- AXon+i ] X7n+i- AXgn +i P) ] Xan+i- AX7n 4
X7n+i X7n+i X7n+i

in)]3 = CD]§ (X) = X3"+idxi - Xidx:gn_H' + Xn+idX5n+i - X5"+idxn+i
+X2n+idx6n+i _ X6"+idx2n+l- + X7n+idX4n+i _ X4"+idx7n+l- N (33)

For all a = 0,1,2,3, ...,7 we obtain equation (33).
Furthermore, the differential of Hamiltonian energy is obtained as follows:

O0H

0H 0H H H
dH = “=dx; + ——dxp 4; + ———dXopp i + —— X3y 41 + —— dXgp 4
ax; i 0% p4i n+i X on i 2n+i dX3n4i 3n+i DX 4m4i dn+i
0H 0H 0H
+ AXspii + ——dXgpe; + ——dX7, 4 -
OXsn4i Sn+i OXen+i 6n-+i 0X7n4i n+i

According to Eq(1) if equaled Eq(33) and Eq(34), the Hamiltonian vector field given by

oH 0 oH d oH d o0H 0

X=-

Ox3n4+i 0%;  O0X5p4i 0Xny;  OXenyi OXon4;  0X; 0x3p4

0H 0  O0H 9  0H 0 n 0H 9] N (35)

0X7n+i 0X4n+i 0Xp4; 0X5p 4 0X2n+i OXpn+i 0X4n+i 0X7n 4

Assume that a curve
a:R - R8" - (36)
Be an integral curve of the Hamiltonian vector field, i.e.

X(a(t)) = teR - (37)

© 2020 Global Journals

Global ]()urnal of Science Frontier Research (F) Volume XX Issue 1 Version I H Year 2020



Global Journal of Science Frontier Research (F) Volume XX Issue I Version I E Year 2020

In the local coordinates, it is obtained that

a(t) = (Xi, Xpis X2n+is X3n+is Xan +i X5n+i» Xon+ir X7n+i) - (38)
And
. dx; 0 dx,,; 0 dx ;0 dx i a
a’(t) — 2% 7 + n+i 2n+i 3n+i
dt 6xi dt 6xn+l- dt 6x2n+l- dt 6x3n+i
d i 0 d i 0 d i d d i 0 \ |
X4n i + X5n +i + X6n+i + X7n i N (39) otes
at  0X4n4i dt  0xsn4i dat O0Xep+i dt  0X7n4i

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

dxl- _ 0H dxn+l- _ 0H dx2n+i _ 0H dx3n+i _ 0H
dt ~ Odxgny; | dt  dxspy; | dt xen4; | dt  dx;’
AX 4 4 - _ 0H ,dx5n+i - _ 0H ,dx6n+i - _ 0H ’dx7n+i — 0H N (40)
dt 6X7n+i dt 6xn+i dt (')x2n+l- dt 6x4n+l-

Finally, the equations obtained in Eq(40) are obtained to be Hamiltonian
equations with respect to component J3 of almost Cliffordian structure V* on the
standard Cliffordian Kdhler manifold (R®", V), and then the triple (R8",CD]5 ,X) is a

Hamiltonian mechanical system on the standard Cliffordian Kdhler manifold ( R,V ).
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