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1. Introduction

Differential geometry is a rich and beautiful field in pure mathematics whose origins lie in classical physics. Specifically,
Contact spaces arose as the natural setting in which to study Lagrangian mechanics . A Contact structure is precisely what is
needed to associate a dynamical system on the space to each energy function.

It is the most important studies on the subject of paper is a study entitled (Lagrangian Mechanics on Contact 5- Manifolds)

In the study entitled conformal Euler-Lagrange mechanical on contact 5- Manifolds ,presents Lagrangian Mechanics on
contact 5- manifolds. In the end, the some results related to contact 5- manifolds. dynamical systems are also discussed

The paper is structured as follows. In second 2, we review contact 5- manifolds. In second 3 we introduce Lagrangian
equations for dynamical systems on contact 5- manifold .In conclusion, we discuss some geometric-physical results about
Lagrangian equations and fields constructed on the base manifolds
2. Contact 9- Manifolds
Definition 2-1 [2]

Let M be amanifold of odd dimension (2n+1) and ¢ field The pair (pm, &) Is called a contact manifold

Theorem 2-2. A conformal manifold is a differentiable manifold equipped with an equivalence class of Riemann metric
tensors, in which twof, metricsf, and are equivalent if and only if

f2 = B*f, @
where is a smooth positive function. B > 0
Theorem 2.3
.[1] A conformal transformation is a change of coordinates such that the metric changes by ¢2 — oP
fan(@) > B*(0)f 45(0) )
Theorem 2.4

Let (_ 9 9 9 9 o _) bases on manifold , J Conformal to the structure coefficient

dx1’ dxy’ dx3’ x4’ dx5’ dxg’ dx7
9 2 2 9 2 2
](6x1) B cosO( )+B sm@(ax6) ,]( ) B cosB( )+B smO( 5)
()= wasolpe) rmsmo(is) 1) = wosop2) rwsmol,2)

J 9%, = cos ax, sin oz’ 2¢cos 9%, sin ax,

aN ., 7] 6 6 R a . a
J (6_x5) = —B “cos @ (a_xl) — B %sin @ (axz) J (a_xG) =B “cos 0 (6_x2> — B “sin 0 (6_x1)
] (i) = —B2cos 0 (%) — B %sin @ (a) | (i) =B 2cos 0 (%) — B %sin 6 (%)

ax7 4
3. Lagrangian Dynamics

Definition 3.1 [1].
A Lagrangian function for a Hamiltonian vector field € on M is a smooth function L: TM — R such that

iz(l)[‘ = dEL (3)

Kinetic energy given T: M — R such that
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T = 2my (i} + 3% + 25 + i + &% + 32 + &% + if) )
Potential energy ~ P:M — R such that
P =m;gh 5)
m; = mass and h =stand , g = gravity acceleration
The Lagrangian function L; R19" — R is map that satisfies the condition then
L=T-P (6)

Definition 3.2 [2].

A Lagrangian system is a triple (M; &), where (w; L) is a Symplectic manifold and L € €* (M) is a function, called the
Hamiltonian function.
Theorem 3.3

Let M be m-real dimensional configuration manifold .A tensor field J on TM is called an almost complex structure on TM if
at every point p of TM, J is endomorphism of the tangent space T, (M) such that J? = —1 are complex is

() =5 i=1,2,3,45,6,78 .

ax,-
J is called almost complex manifold
Proposition 3.4
Let A be the vector field characterized by

=3, (X)) xi=x ®
(TM, g,]).then \l/ector field defined by

8 8
= (52)) - 2,7 )

i=1 t i=1

2 a a
16 =% () 0 () 0 () 0 () e () v (5 )+ () + e )

J@) =
XYy (Bzcos 0( ) + stmﬂ( )) + X?J (Bzcos 9( ) +B sme( )) + X3]( Bzcose( ) + stme( 8)) +
X4]( BZcos 0( ) + stme( )) X5 (—B cos 0 (E) — B 2sin 0 (@)) +
X6]( 2cos O ( ) — B %sin @ (a)) +X7] (—B‘Zcos 0 (%) — B %sin6 (&)) +
X8]( cose(a—“) - B‘Zsine(ﬁ))
Liouville vector field on contact 9-ma3nifold (TM, g, J)-then vector field defined by
energy function given by

Gy _
E," =Ug (L) - L
is vertical derivation (differentiation) dG
i

is defined
dg, = ig,, d] = ic,d — di;

dZ( )ad+ad+ad+ad+ad+a
x162x263x364x465x5

P 6dx6+

dx; + — dxg

0x; Oxg

The dj: F(M) - /\1

e -3 o
i=1 t
a

d,L =

( o)+ )dx1+(B co]se( )+B231n0( ))dx2+( B2c050< )+B2s1n6( ))dx3+
(—Bzcos 0 (:TLs) + BZsin @ ( )) da + ( B %cos 6 (E) — B %sin @ (E» dxs +

( — B~ %sin®@ (:TLl)) dxg + (—B‘Zcos 0 (;72) — B %sin @ (:TLA,)) dx; +

( —B2%sin @ (:TZ)) dxg

L =-d(Jd) = —-d(d)L) = —d <(B2cos 9( ) + BZsin 9( )) dx; + (B cos 0( ) + B2s m()( )) dx, +

(-B2cos 6 (- )+B2 ino (3= ))dx3 (-B?cos 6 (= )+32 ino (3= ))d4+
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_B-2 oLy _ -2 oLy _
( B “cos 0 (Bxl) B %sin @ ( )) dxs + (B cos O ( xz) B 2sin @ ( )) dxg +

(_B—zcose(a_t)_s 26in 6 (2L)) dx, + (B cose(m)_s—zsme(a))dx,,)
d= Z( i} i} 0 0

%, dx4+a s
The dj: F(M)—)/\l

oo -3 o
i=1 !

=](aixl) dx1+]<aa>dxz+]< 9 > dx3+]( 9 ) dx4+]( 9 ) dx5+]( 9 ) dx6+]( 07> dx-

7] 7]
) dxl +——dx; + — dxz +—

F)
ax, 93

(Bzcos 0 (a—L) + BZsin 0( )) dx; + (B c‘(i)sLO_( ) + BZsin 6( )) dx, + ( B2cos 0( ) + BZsin 0( )) dx; +
(—Bzcose( ) + stmo( L)) d4 + ( B 2cos 0 (E) — B 2sin@ (:TLZ)) dxs +
EB‘Zcos 0 (:TLZ) — B 2%sin @ (:TLl)) dxg + (—B'Zcos 0 (;TLB) — B 2sin @ (6%)) dx, +

B~2cos 0 (:TL) — B 2%sin @ (:TLS)) dxg

Let ¢, =—-d(Jd) = —d(d,L) = —d <(B2cos 9( ) + BZsin 0( )) dx, + (Bzcos 0 (;Ti) + BZsin 0 (:TLS)) dx, +

(—BzcosB(a )+stm0( ))dx3+( Bzcose( )+stm0( 7))d4+

oL

(—B‘Zcos 0 (E) — B 2sin@ ( )) dxs + (B cos @ (6x2) — B 2sin @ (:TLI)) dxg +

(—B‘Zcos 0 (:—L3) — B 2sin @ ( )) dx; + (B‘ cos 6 (E) — B 2sin @ (;TZ)) dx8>
¢, =-d(Jd) = —d (djL)
2

Bcos0 5 ) + 280050 (32) (5 ) + Bsin 0 (50) + 28sin (32 ) (o) ) dxsna
cos axsaXi cos ax sin axﬁaxi sin 6x6 XiN\ax;

Bcos (=) + 2Beos 8 (2 ) (-2) + Bsin 0 5o ) + 28sin 6 (22) (-2 ) dxznd
cos 9x,0%, cos ax,) \ax, sin 9x50%, sin ax,) \oxs x; \dx;
ad
0x7

63)( a ) doe A\d
0xl- ax8 *3 i

2

2 2

B
2B — | + B2si 2Bsi (
6x76x,-> + 2Bcos 0 (axi) = ) + B“sin 6 <6x86x,-) + 2Bsin 0

2

axgax,-

2

—B2c050< >+2Bc050(

63)(6) dxA\d
) \ox, Xg/\AX;

95 )( )+BZ' 0 oL + 2Bsi 0(
ax;) \ax SN\ ax,ax, S\ ox
2 2

+ B2 (7] oL +2B73 0(63)(0) B2sin oL + 2B 3si G(B ( ) dxs\d
cos 9x,01, cos (- ox sin 9,01, sin 6 |~ ) xs\dx;

B-2c0s 0 (o)~ 2B-5cos 6 (0 ) (1) + B2sin 6 5oo ) - 2B-3sin 6 (22 ) (o) ) axena
cos 9%,0%, cos ax,) \ox, sin 9x,0%, sin axl xeN\dx;

Bcos 0 50| - 28-3cos 0 (02 ) (2-) - Bsin o (o a( B)( 2)) axsa
cos 0x30x; cos dx;/ \0x3 sin 0x,0x; *sin dx;/ \0x, XrAaxy

B %cos @ o°L 2B3 e(aB)(a) BZsin 0 oL — 2B 3si
cos 0x,0x; cos dx;/ \0x, sin 0x30x;

Let  £,0,) = 0,(1) = 0, (S5, X' 2)

—+
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fo [(E‘:usﬁ'( L :|+2El|:|:|5[i' }.Ei5}+s smﬁ'(&a!&rx J+EEIsmE|I: }I:-ai }:I dx,

) ( B r.‘l:ls[i'( J+2Elcn5[i'|1§i}|i%}+E‘5[nﬂ(aazl;xj+ZEELHE(:—}(%}IJ dx,
(s

:usﬁ‘(aazl;x ) + 2Ecosf (: }(ﬁi }+ B smﬁ'(aj . )I+2Elsmﬁ‘|1§3}|:&i=}j| dx;
+(—El‘|:|:|sﬁ' (&ﬁ E J+2E!|:|:|5I5'|I: }E&is} +E* smﬁ(ﬁfzﬁ‘x J + ZBELHE(: }(Ei }J R’L(—E"cusﬁ'(&j:;xj

+2B .:usri' }I: } Elsmﬁ'( a& J+25 smﬁ'ligs}lfai}jn’x,

(E_; EE( El :] Ip= EIJEE }li }+E!5i_nﬁ'( :I 2B™ Elﬂﬂ (EE}(EE }j n‘x:.
+ co Fo, x, ox dx,ox; ETE ek

( ® EEDEE(ExEE-r :] : (E } s (l':? EI:I u (Ex}lfﬁx}

s :: g d WA

kY

dx;
+(E"cusﬂ(aj=;xj 2B ‘:"53 } %} B smﬁ(ﬁﬁﬁrle ZE_:HHE{:TE}(%H xF]
. 3 AL T z

The energy function E; =J(4) —

E =X (Bzcos 0 (i) + B2%sin @ <i>) + X2 (Bzcos 0 (i) + B2%sin @ <i>)
ox dxg dxg dxg
( +

ad ad
—Bzcose( )+stm9( )) + X* (—Bzcosﬂ
aX7 ax8
a ad
B~ cose( )—B smG( ))+X6 (B‘Zcose
0x1 axZ
d

5
+ x3 (
+X° (
differential energy function

8
’L aB\ / @ ’L aB\ / @
dE, = Z X' |B%cos 6 + 2Bcos 6 ( ) (—) + B?sin @ + 2Bsin 6 ( ) (—)
Ox50x; Ox;/ \0xsg 0xe0x; Ox;/ \O0xg

i=1
2

2| 2 L 2 9°L aB\ / 8 \]
+ X“|—B“cos @ +ZBcosﬂ( )( )+B sin@ +2Bsin0(—> (—)
] 0x40x; 0x, 0x50x; 9x;/ \dxs/ |

2

[ 9’L ) %L aB\ [ @
+ X3 |B%cos 6 +ZBcosﬂ( )( >+B sin 9 +2Bsin0(—> (—)
] 0x,0x; 0x, Oxg0x; dx;/ \0xg

Jd o o’L dB\ [ @ ) o’L 0B\ [ 9 \]
+ X" |—B“cos @ +ZBcosﬂ( )( )+B sin@ +2Bsin0(—> (—)
] Oxg0x; d0x;/ \Oxg 0x,0x; dx;/) \0x,

5 2 ? 3 9B i 2 z 3 JaB
+ X’ |—-B “cos 0 + 2B °cos 0 <— <—> — B“sin @ + 2B~ sinO(
| 0x,0x; ox;/ \0xq 0x,0x; ox;

ol s L 5 ) %L s B
+ X° |B “cos @ — 2B cosO( )( >+B sin @ - 2B sinO(—)
| 0x,0x; a 0x,0x; ox;

: oo

X2
7 -2 -3 2 . azL 3. dB
+ X’ |-B “cos O — 2B cosO( ) B“sin 6 — 2B smO(—
| 0x30x; x;/ \0x3 0x,0x; ox;
ol s L ] ) %L B
+ X° |B “cos @ — 2B cosO( ) ) B“sin 6 — 2B~ smO( )
| 0x,0x; ox, 0x30x; ox;

Let= il(wL)t dEL

7 0 _2 a . ad
+X’(-B~ cosO( )—B sm0< >>+X8(B cosO(—)—B sm0<—))—L
a'x'3 ax4 ax4 aX3
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= ZX‘ [(B%os@( o°L )+ ZBcose(aB>( 9 )+ stm0< o°L )+ ZBSInB(aB)(i» dx,
0x50x; a 0x5 0x40x; a 0xg
+ (— B2c0s0< oL >+ ZBcosB(aB)( 0 >+ stme( oL >+ 2Bsin9(63)(—a )) dx,
0xq0x; i} dxg 0x50x; dx;/ \0xz
+<Bzcose< o'L )+2BcosB(aB>( 9 )+B2sm9( oL )+ZBsm¢9(aB)(—a )) dx;
0x,0x; dx;/ \0x, Oxgdx; 0x;/ \0xg
+<—Bzc050< o°L )
0xg0x;
+2Bc050(aB>( 0 )+stm0< oL >+ZBsin0< )( ))dx ( B‘Zcos0< o°L >
0x;/ \0xg 0x,0x; 0x;/ \0x, 4 0x,0x;
+2B‘3cos0<aB)< a) B2s1n0< 0°L )+2B‘3s1n0< >( ))dx5
axi axl axZaxi axZ
+ (B‘Zcoso( o°L )— ZB‘3c050(aB>< 0 )+ stm0< o°L >— 2B3
dx,0x; dx;/ \0x, dx,0x;

x1)> dxg
2

+(=B2coso (2L ) _ 553 e(aB>( 9 ) B2sing (-0 L | _op-3 9 a ) d
[o{0 1Y axsaxi COS axl ax3 Sln ax4aXi Sln 4 x67
d

+ (B %cos @ o°L —2B3 e(aB>(a) BZsin 0 o°L —2B3 e( )(a)
cos 9x,0%, cos ax,) \ox, sin 9x,0%, sin 3 Xg

xt[Bcos 8 (k) + 28 e(aB)(a)+BZ o(-21 )4 28 0(63)(6)
cos 0x50x; cos dx;/ \0xg sin 0x40x; sin 0x;/ \0x¢

5

i=1

+ X2 —BZCOSB< o°L )+2Bcosl9( )( )+stm0< 0°L >+2Bsm0( )( )
] 0xq0x; dxg 0x50x; X5

+ X3 Bzcose( o°L )+ 2Bc050<aB>< 9 )+ B sm6< o°L >+ 2Bsm0 ]
» 9x,0x, ax;) \ax dxgdx

+ x* —Bzcose( oL )+ZBcosﬂ( )( )+stm0< o°L >+2Bsin9<—) (_6
] 0xg0x; 0x,0x 7] 7]

I 2L . a , 2L L
+ X°|(—B2%cos 0 + 2B 3cose< )(—) BZsin 0 + 2B 3sm0< )
] 0x,0x; a 0x,0x;

i )( )+ Bsing 0°L 2B-%sin 0 (22
2 sm axlax sin

+ X%|(B~2cos 0 oL —2B‘3c050(
| axzaxi ax
| : o) () - Bsino (5 23‘3'0(3)(6)
ax sin 0x,0x; st dx;/ \ox
Py

+ X7 [-B~%cos 8 oL —ZB‘3c059( )
] 0x30x; ax;
)(a) B2sin oL 2B 3si e(
i/ \0x sin 0x30x; s ax;

/\\—/
R

2

+ X8 B‘2c050< oL )—2B‘3c050(
] 0x,0x; dx
dL
~ %

L), 28 9(03)(a)+32 o 2L + 28sin0 (22) (-2)
dx50x; oS T\ ax,) \ox, sin|{ 5 ox, ST\ ax,) \ox,
2

= x1[B2c0s 032 ) + 28c0s0 (32 (5o ) + Bsino 5o ) + 28sind (52 ) ()] - o= d
h cos Axs0x; oSO\ ax dxs sin xg0x; s ax;/ \oxgs/| ox; 1
differential energy function

dx;
2

Xt [Bzcos 0(
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aE, :i E;ﬂcngﬁ'( oL )+ EBCDSE(E—E](i]+E;EsmE( oL )+ EBSinE(a—EJ (i:l]
- = B dx; B \ixg Bt O Baf \Bxg
+x? -_ Blcosd ( L )+ 2Bcos £ (E—E] (i] +EBleing ( oL )+ 2B=in 8 (E—E] (i)]
I B Ox; da ! \Bxg B dx; Bap ! \ixg
+ X3 Bzcnsﬁ'( oL ]+ 2Bcos 8 (B—E] (i] + B sin E( oL ] + 2Bsin 8 (E—E] (i]]
I Bx70x; dx;/ \Bxy Bxpdx; dx;/ \dxg

I B2eoc 6 gL . E(EBJ(B J B2cin g gL J . E(EBJ(E )
+ x| - +2 — =]+ +
B O\ ax o/ T T \Bxym, M8\ x/ oz

Xl

1 a%] ; (as](a] ) Ezl.] ; (aa](a]'
+ X% |—-B~ ] + 2B~ fl— ||l — | —B"sinf + 2B sin@ | — |l —
I e By Bx; Fes dx; ﬂxi = B9 0x; = dx; E':rg ]
[ gL gL ]
+X%|B %cosd — 28~ -:DSE( ( +E§25'm|5 — 2B~ smﬁ( ( ]
I 1y 0 E:rg Bxy 0 By /|
[t () - st () () - i ) - s () )
+ x| -B 2B i 2
_ cos Ars0%, oos P sin Fr,0%, 3 gin E.'x,; _
I 3L a ) a’L a
+ X" |B “cosd — 28 cnsﬁ'( ( — B =sing — 2B smﬁ'( (
I By Bx; Bxy dx30x; Bxz/|
dL
31'3

1 [B2c0s 0 (52 ) + 28c05 0 (32) (o) + Bsin 52 1) + 28sino (52 ) ()
“cos 0x50x; cos dx;/ \0xs sin 0x60x; sin dx;) \0x¢

i ) (o) + Bsing L)+ 2msing (22) (-2 )
dx50x; ax6 S\ axzax; S\ ax, ax5

2 2

X
+X3>BZ 2] oL +2B 0( )( )+BZ' 2] oL + 2Bsi 0( )( )
_ cos 9x,0%; cos sin 9xa0%; sin ax;) \oxq
[ 2 2

0x;

+ X*|—B2cos 0 oL +2B e(aB)(a)+Bz' 0 oL +2B e(a )(a)
| cos Oxgdx; cos dx;/ \dxg sin 0x,0x; sin dx;/) \dx,
r 2

+ X5 |-B2cos 6 oL +2B73 0(63)( 9 ) B2sin @ 0°L + 2B 3si o(aB>( 9 )
77 %% ax0x, cos\ax;/ \a SINO\ axz0x; S\ ox:) o,/ |
+

>

2 ’_ 2 JdB
+ X B“cos 6 + 2Bcos 6

X1
+ X6 _B—2 0 0°L —2B73 0(68)( 9 ) B2sin @ 0°L 2B 3si 0(63)( 9 )
° %%\ oxpox; €os 9\ ax,) \ox, sinf{ 5 ax, SO\ ax,) \ox

[ %L ~ aB\/ @ . %L Ca B
+X7|-B~2cos 0 - 2B 3c050( <— — B%sin0(———) - 2B 3sm9(
| 0x3 0x,40x; ax;

SN—
$)s 2
;D L
|\—/|

0x30x; ax;
+ X8 B‘2c050< 0°L ) 2B 3cos 0 (GB) i) - stine( 0°L ) — 2B 3sin0@ (6_8) (i> ] _oL dx
| 0x40x; ax;/ \9x, 0x30x; ax;/ \oxs/|| ox; !
Xt [Bzcose( o°L ) + 2Bcos 6 (63)( 9 ) + stm0< o°L ) + 2Bsin @ (63) (i)]
0x50x; a dxs 0x60x; dx;/ \0xg
=x1 [B2c056< o°L ) + 2Bcos 0 (03)( 9 ) + stm0< o°L > + 2Bsin (aB) (i> _or dx;
9x50x; 9x;/ \dxs 9xe0x; ax;/ \dxq ax;

Or
2

~xtBRcos (52 1) + 2x'Beos 0 () () + X'BEsin0 (52 1) + 2x1sing (37 ()
0x50x; a dxs 0x60x; dx;) \0xg
—Xlec050< 'L )+2xchose(aB)( 9 >+X132sm9< o°L >+2X1Bsm0(aB>(i) oL dx; =0
ax 50 ad 0x5 0x60xi d 0x6 6 X1

cosf X'+ X214 x3 D x4t x50 x6 0 4 x7 0 4 x8 "]Bzﬂ
ax; ax; Odxg ax5
b ] a a a d b 2 0L
—sin@ | X! X3 — 4 Xt — 4 X5 — 4 X6—+ X" — ]B =
s"‘e[ PR PR P R P 6x6+ o T oy +a X, 41 =0
The integral curve of the vector filed G ,let p: R — R? the curve
da d ] ] ] ] ] ]
Y()=—=x'"—+X"—+X’—+x*'—+X°*— + X — + X* —
at ax, 0x, 0x; ox, 0x, dx, Oxg
o (50) (5 322) im0 () (5% ) + (5) =
cos0(5¢) \ B ax;) T 05 6x6 ox,)
a[xl 0 + X2 — 9 + X3 9 + Xt — 9 + X5 9 + X6 9 + X7 9 + X8 ]BZ oL
cos ax; ax; x5 9x, i axg ax; axgl  dxg
b d d d d d 2 aL
i 1 _ 3___ 4~ 5___ 6 ____ 7____ 8___ —
smB[X o, 6x,-+X ax3+X ax4+X ax5+X 6x6+X o +X axs]B a = dx2 0
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0 (50) (57 350) +simo (3) (32 5) + (55) =0
cos0(5¢)\ B ax,) 150 50)\B oxs) T \ax;,) =

5;) * (2;) =0
) (5’—)

e[xl O w2 ix3 % yxv 0 x5 % yxed 1y 0 yxe a] oL
cos ax; ax; x5 9x, dxs Ixg ax; dxg ax7
a a d d d a d 2 OL
s 1_— . 3_ 4~ 5_— 6 ___ 7 —
+smB[X 6x,-+X 6x,+X 6x3+X 6x4+X 6x5+X 6x6+X 6x7 axs]B 0x8+ dx3 0
0 (52) (7 ) + im0 () (7 550) + (5) = 0
cos0(5¢)\ B ax,) T 051 \B o) T \oms) =
d d d d ] d d dL
1 _ 4 5 6 7__ 8__— 2
COSB[X ox; axl +x ax3+X 6x4+X axs o, TX 6x6+X 6x7+X axs] Oxg
a a d d d a d 2 OL
s 1_— . 3_ 4~ 5_— 6 ___ 7 —
+smB[X 6x,-+X 6x,+X 6x3+X 6x4+X 6x5+X 6x6+X 6x7 axs]B 0x7+ dx4 0
0 (52) (7 ) + im0 (3) (7 55) + (5) =
c0s0(5¢)\ B ax,) T 0 50/ \B o) T \ax,) =
d ] ] d d ] b JaL
_ 1 3_" 4 5 6 7_ = 8_—
cosG[X axl+X 6x3+X 6x4+X 6x —+X 6x6+X ax7+X axg] axl
a 0 d ] ] a 2 aL
—si 1_— _ 4 5 6__— 7 8_~ -
smG[X 6x,-+ o, 6x3+X 6x4+X o —+X 6x6+X e +X axB]B axz dx5 0
o(50) (7 50) + 9(")(3'2“)+(“)—°
cosT\ae ax,) TSm0\ 5 ax2 oxs)
d b d d d d d dL
X'—4+ X2 —+ X — + X —+ XS — + X —+ X7 — ]BZ
cosB[ axi+ 6x,-+ 0x3+ 6x4+ 6x5+ 6x6+ 6x7+ dxg ax,
] 0 d ] ] a 2 aL
—si 1_— _ 4 5 6__— 7 8_~ -
smG[X 6x,-+ o, 6x3+X 6x4+X o —+X 6x6+X o +X axB]B 0x1 e dx6 0
0(50) (77 5) + 9(")(82‘")+(‘")-°
cosT\ae ax,) TSm0\ oxy) T\oxg) T
d d d d d d F] d aL
- Xt X3 —4+X*—4+X5—+X6—+X"—+ X8 ]BZ—
cosB[ ox; axi+ 6x3+ 6x4+ 6x5+ 6x6+ 6x7 dxg dx3
b ] d d ] ] a 2 aL
— si 1 7 i 3 7 4 5 6_— 7 8_" -
smH[X 6x,-+X o, +X 0x3+X ax4+X 6x5+X 6x6+X o + X axs]B 0x4 ox 7dx7 0
0 (50) (52 5) im0 (55) (5 5) + (5) =0
cosT\at ax;) TSm0\ oxs) " \ox,) T
d ] d d d ] b aL
1_— _ 3__ 4 5_— 6 ___ 7___ 8___ 2
cosG[X axi+X ox, +X 0x3+X 0x4+X 6x5+X 6x6+X ax7+X axB]B ax,
b ] d d ] ] a 2 OL
_ 1 7 2 s 4 5 6 7 8_ il —
smH[X ax,+X ax, + X3 0x3+X ax4+X Fr —+X 6x6+X e + X s B 0x3+ s dx8 0
0 (50) (52 5) im0 (55) (5 5) + (5) =0
cos ax,) 505 oxs) " \oxg)
Thus
0 (50) (7 3) +5im0 (5) (57 5) + (5) =0 o (52) (5 ) +simo (55) (225
cosY\ae/\" 3 smo\ae ax6 6x1 cosT\ae) " ax,) TS Y\5 ox
o (50) (7 3) +5im0 (5) (7 50) + (3 ) 0 (52) (5 ) +sim0 (57) (25
cos¥\ae/\" 3 sin 9xg 6x3 o cosO(5) B gy, TSI ax
0 (52) (57 ) im0 () (572 5) + (5) =0 eos (55) (52 5) wsimo (37) (5 52) + (55 =
cosY\ae ) T5m0\5; X ax5 =0 05PN\ G ax,) TSm0 5 ox,) "\ox,) T
0(2) (5 21) im0 (2) (57 2L)+ (21) 0 con0 (2) (5 2L) e stno ) (52
cos\at ax,) TSmO\ 5 ax,) " \ox, €05\ ot ax,) TSmO\ 5 93

4. Conclusions

determined by on the mechanical system triple (TM, g, L)are the paths of vector field J on M.
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The solutions of the Lagrangian equations (9) are named Conformal Lagrangian Dynamics on Contact 9- Manifolds



