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 (  be the dual bundle of k-osculator 
bundle (or k-cotangent bundle), where the total 
space is    

)

)

1. INTRODUCTION Nkk ∈≥ 2,
The notion of Hamilton space was 

introduced by Acad. R. Miron in [5],[6].The 
Hamilton spaces appear as dual via Legendre 
transformation, of the Lagrange spaces. .= 1 MTMTMT kk ∗−∗∗ ×       (1) 
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ikii −The differential geometry of the dual bundle of 
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by Acad. R. Miron [10]. 
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In the present section we keep the general 
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manifold [ ],10 MT k* is 

.10

Let M  be a real n-dimensional manifold 

and let ( )  

−∞C

,,, MMT kk ∗∗ π



 NLet  be another nonlinear connection on 
 with the local coefficients  ( )

( ) ( )

( ) ( )
( )

( ) ( )
( )

( )
( )

⎪
⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪
⎪

⎨

⎧

∂
∂

∂
∂−++

∂
∂−

∂
∂

≠⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

−
−

−−
−

,~=~

~
1...

~
=~1

.....................................

,
~

=~

0,
~

det,,...,~=~

1
2

2
1

2
1

11

1

ji

j

i

jk
jk

ik
j

j

ik
ik

j
j

i
i

j

i
nii

p
x
xp

y
y
yky

x
yyk

y
x
xy

x
xxxxx ,MT k∗

( )
( ) ( )( )

( )
( ) ( )( )

( )( ( ) ))( ).1,2,...,=,,,...,,

,,,...,,,...,,,...,,

11

11

1

11

1

njipyyxN

pyyxNpyyxN

k
ij

k
i

j

k

k
i

j

−

−

−

−⎜
⎝
⎛

 (2) 

Then there exists the uniquely determined 

tensor fields 
( )

 ( ),1
1 MTA k

i
j ∗∈τ

α
( )11,...,= −kα  

and  such that ( ,0
2 MTA k

ij
∗∈τ )We denote with  a nonlinear connection on 

the manifold  with the coefficients 

(3) 

N
,MT k∗

( )
( ) ( )( )

( )
( ) ( )( )⎜⎜

⎝

⎛ −

−

− pyyxNpyyxN k
i

j

k

k
i

j ,,...,,,...,,,...,, 11

1

11

1
( ) ( ) ( )

( )
( )⎪⎩

⎪
⎨
⎧

−

−−

.1,2,...,=,,=

,11,...,=,=

njiANN

kANN

ijijij

j
i

j
i

j
i α

ααα  (8) 

( ) ( )( )) ( ).1,2,...,=,,,,...,, 11 njipyyxN k
ij

−

 Conversely, if 
( )

 and 

, respectively  and  

are given, then 

j
iN

αMT k∗The tangent space of  in the point 
 is given by the direct sum of vector 

spaces  
MTu k∗∈

( )
( 11,...,=, −kA j

i α
α

) ijN ijA

( )
MTuWVN

NNMTT
k

ukukuk

uu
k

u

∗
−−

∗

∈∀⊕⊕⊕

⊕⊕⊕

,

...=

,1,2,

1,0,
( )

( ),11,...,=, −kN j
i α

α     (4) 

A local adapted basis to the direct 
decomposition  is given by 

 

respectively 

( )4

( ) ( ) ( ),1,2,...,=,,,...,, 11 ni
pyyx i

ikii
⎭
⎬
⎫

⎩
⎨
⎧

− δ
δ

δ
δ

δ
δ

δ
δ

  (5) 
where 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

( ) ( )

)6(

.=

,=
..............................................................

...=

...=

11

122111

1111

⎪
⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪
⎪

⎨

⎧

∂
∂

∂
∂

∂
∂−−

∂
∂−

∂
∂

∂
∂+

∂
∂−−

∂
∂−

∂
∂

−−

−−

−−

ii

ikik

jki
j

kji
j

ii

j
ijjki

j

kji
j

ii

pp

yy

y
N

y
N

yy

p
N

y
N

y
N

xx

δ
δ

δ
δ

δ
δ

δ
δ

Let  be an linear connection on  
with the local coefficients in the adapted basis 

    (7) 

D −N ,MT k∗

( )
( )

( )11,...,=,,,= −⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
Γ kCCHND jh

ijh
i

jh
i α

α

 
2.THE SET OF THE 

TRANSFORMATIONS OF LINEAR 
CONNECTIONS 
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⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ 0

)(

00

,,= jh
ijh

i
jh

i CCH
α

1)1,...,=( −kα . The set of 

all conformal metrical N-linear connections 
with respect to , corresponding to the 1-form 

Theorem 7  Let  be a given  -linear 
connection, with local coefficients 

0
D N

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ 0

)(

00

,,= jh
ijh

i
jh

i CCH
α

1)

)(
0

ND Γĝ
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in Theorem 5 we obtain the set of all 
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