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Abstract.

The paper studies the transformations on 
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1. Introduction.

The example of almost contact metric structure on  
[image: image8.wmf]1

T

- bundle was obtained in [1]. This structure is defined by general Ricci form of almost Hermitian structure of  
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- bundle’s base. If a conformal transformation is defined on the base then we have some transformation for the almost contact structure of 
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T

- bundle.  The properties of principal 
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- bundles are studied by some authors. For example, the curvature identities for principal 
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- bundle over an almost Hermitian manifold were studied in [2]. It is well known that an almost Hermitian manifold is even-dimensional manifold. We can consider principal 
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- bundle over odd-dimensional manifold. If the base of  the principal 
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- bundle have an almost contact metric structure, then principal 
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- bundle have the almost Hermitian structure. These bundles were studied in [3].  
The aim of this paper is to study 
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- bundle’s transformations induced by conformal transformations of an almost Hermitian structure of  
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- bundle’s base. It is known that an almost contact metric manifold is studied by method of adjoined G-structure easy-to-use. If a transformation of almost contact metric manifold is studied then we have two almost contact metric manifold. Each of them has themselves adjoined G-structure. Therefore, we need to obtain correlations between objects defined on adjoined G-structure of each almost contact metric manifold. 
2. Conformal transformation for adjoined G-structure of almost Hermitian manifold. 

Let M be a smooth 2n dimensional manifold (n>1); 
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Proof. Using definition of functions  
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In the same way we can obtain the rest of formulas. □
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Now we can obtain the functions  
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and using (1), (11), corollary 2.3, we obtain


[image: image115.wmf](

)

h

c

a

d

b

b

h

d

c

a

d

ah

c

h

cd

a

a

d

h

c

h

c

d

a

ah

cd

ah

cd

f

B

B

A

A

e

d

d

b

b

d

b

b

b

b

d

b

d

b

y

+

-

-

-

+

+

=

o

~

2

                     (12)

[image: image116.wmf](

)

a

d

h

c

c

dh

a

c

h

b

a

d

b

cdh

a

a

h

d

c

a

cdh

a

cdh

f

B

B

B

A

A

e

]

[

]

[

]

|

|

[

]

[

2

~

d

b

b

b

d

b

b

d

b

y

-

-

+

+

-

=

o


3. The transformations induced by conformal transformations on 
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It is known [1] that general Ricci form 
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Lemma 3.1. Let 
[image: image132.wmf]r

 be the general Ricci form of almost Hermitian manifold M; 
[image: image133.wmf]r

~

 be the general Ricci form of conformal transformed almost Hermitian manifold 
[image: image134.wmf]M

~

. Then

[image: image135.wmf]ahr

a

f

hr

f

hr

B

e

e

b

r

y

r

2

2

1

4

~

-

-

-

+

=

o

;  
[image: image136.wmf]ahr

a

f

r

h

f

r

h

B

e

e

b

r

y

r

2

ˆ

ˆ

2

ˆ

ˆ

1

4

~

-

-

-

-

=

o

;

[image: image137.wmf](

)

r

ah

a

h

r

f

r

h

f

r

h

B

e

e

b

b

r

y

r

-

-

+

=

-

-

2

2

1

4

~

o

;

Proof. We apply  the map 
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Proposition 3.3. [5] Let 
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Let P be a canonical 
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Theorem 3.5. The mapping 
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maps the adjoined G-structure of almost contact metric structure I to the adjoined G-structure of almost contact metric structure II.
Proof.  First let us prove that 
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Using (16), (17), proposition 3.4 we obtain 
[image: image243.wmf](

)

(

)

q

q

i

j

i

j

F

=

F

'

~

. 

We have 
[image: image244.wmf](

)

(

)

(

)

0

~

~

~

'

~

0

=

F

=

F

x

w

p

i

q

, 
[image: image245.wmf](

)

(

)

0

~

~

~

'

~

0

=

F

=

F

j

p

j

q

e

z

, 
[image: image246.wmf](

)

(

)

0

~

~

~

'

~

0

0

=

F

=

F

x

z

p

q

.
Since 
[image: image247.wmf]q

 is a point of adjoined G-structure of almost contact metric manifold 
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Let us remember that vertical distribution and horizontal distribution are orthogonal. Using proposition 3.4, we get 
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Lemma 3.6.  
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Proof. Using proposition 3.3, we get 
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Using lemma 3.6 and (18), we obtain
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Using results of [3] and lemma 3.1, we get 
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 Similarly we get 
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We denote  
[image: image287.wmf]h

h

b

p

b

=

o

, 
[image: image288.wmf]f

f

e

e

2

2

-

-

=

p

o

.


Let us remember that first group of structure equations for almost contact manifolds are given by 

[image: image289.wmf]w

w

w

w

w

w

w

w

w

w

w

Ù

+

Ù

+

Ù

+

Ù

+

Ù

=

b

b

a

b

ab

c

b

abc

b

c

c

ab

b

a

b

a

C

C

C

C

d

;


[image: image290.wmf]w

w

w

w

w

w

w

w

w

w

w

Ù

+

Ù

+

Ù

+

Ù

+

Ù

-

=

b

b

a

b

ab

c

b

abc

b

c

c

ab

b

b

a

a

C

C

C

C

d

;

[image: image291.wmf]w

w

w

w

w

w

w

w

w

w

w

Ù

+

Ù

+

Ù

+

Ù

+

Ù

=

a

a

a

a

b

a

b

a

b

a

ab

b

a

ab

D

D

D

D

D

d

,
where  


[image: image292.wmf];

2

1

,

ˆ

a

c

b

c

ab

C

F

-

-

=

 
[image: image293.wmf]a

c

b

c

ab

C

ˆ

ˆ

,

2

1

F

-

=

; 
[image: image294.wmf]a

c

b

abc

C

]

ˆ

,

ˆ

[

2

1

F

-

=

; 
[image: image295.wmf]a

c

b

abc

C

ˆ

]

,

[

2

1

F

-

-

=

; 
[image: image296.wmf]a

b

b

a

C

,

0

1

F

-

-

=

; 
[image: image297.wmf]a

b

b

a

C

ˆ

ˆ

,

0

1

F

-

=

; 
[image: image298.wmf]a

b

a

b

ab

C

ˆ

,

0

0

,

ˆ

1

2

1

F

-

-

F

-

=

; 
[image: image299.wmf]a

b

a

b

ab

C

ˆ

,

0

ˆ

0

,

1

2

1

F

-

+

F

-

-

=

; 
[image: image300.wmf]0

]

,

[

1

b

a

ab

D

F

-

-

=

; 
[image: image301.wmf]0

]

ˆ

,

ˆ

[

1

b

a

ab

D

F

-

=

; 
[image: image302.wmf]0

,

ˆ

0

ˆ

,

1

1

a

b

b

a

b

a

D

F

-

-

F

-

-

=

; 
[image: image303.wmf]0

0

,

1

a

a

D

F

-

-

=

; 
[image: image304.wmf]0

0

,

ˆ

1

a

a

D

F

-

=

.
By [5] we have 
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 for any almost contact structure of principal 
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Proposition 3.7. [4] An almost contact metric structure is normal  structure iff 
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Using (21) and proposition 3.7, we get
Theorem 3.8. Let 
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1. If I is contained in class of normal structure, then II is contained in class of normal structures for any conformal transformation of M.
2. I and II are contained in class of contact structure iff 
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3. I and II  are contained in class of K-contact structure iff 
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4. I and II  are contained in class of quasi-Sasakian structure iff 
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6. I and II  are contained in class of nearly cosymplectic structure iff  
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7. I and II  are contained in class of almost cosymplectic structure iff 
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8. I and II  are contained in class of almost cosymplectic structure iff  
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