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  Abstract 
        
       In this paper it has been proved that almost Hermitian manifold with a definite 
sign metric does not admit nontrivial geodesic transformation. It has also been proved 
that the almost Hermitian manifold belongs to one of the following Grey-Hervalla 
classes: ܭ, ଵܹ, ଶܹ, ସܹ, ଵܹ۩ ଶܹ, ଵܹ۩ ସܹ, ଶܹ۩ ସܹ, ଵܹ۩ ଶܹ۩ ସܹ do not admit  
nontrivial geodesic transformation, preserving the almost complex structure. 
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1.   Introduction 
 
      In the last years there are intensive researches for the basic problems of the 
geodesic transformation theory for Riemannian spaces, especially, these researches  
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have studied geometric properties of Riemannian spaces that admit nontrivial 
geodesic transformation, also studied the problems of classification for these spaces, 
which are caused by the theory of geodesic transformation of Riemannian and affine 
spaces, and also are a generalization represent unconditional interest from the applied 
point of view. It is found, that the movement of many types of mechanical systems, 
and also bodies or particles in gravitational and electromagnetic fields, in continuous 
environment all occur in trajectories, which can be considered as geodesic lines of 
affine or Riemannian space.   
       The geometry of Riemannian spaces supplied with additional structure like 
complex structure, traditionally use the large popularity, especially these spaces 
which have the most interesting properties. So geodesic transformations of almost 
complex manifolds were studied by many researchers ([3], [5], [7], [8]), Yano [8] 
was proved, that Kahler space did not admit  nontrivial geodesic transformations, 
preserving the complex structure. In [3] established, that Kahler and Nearly Kalhler 
spaces do not admit  nontrivial geodesic transformations at preservation of structure. 
In work [5] had been proved, that conformal Kahler space of dimension more than 2 
did not admit  nontrivial geodesic transformations with a condition of preservation of 
structure. 
       There is an interesting question; whether the other classes of Gry-Harvella admit 
nontrivial geodesic transformation with a preservation of structure endomorphism. 
This paper deeply searches this question. 
 
 
2.    Preliminaries 
 
         Let  M be an almost Hermitian manifold with an almost complex structure 
ሺܬ, ݃ ൌ൏.  , . ൐ሻ,  ܬଶ ൌ െ݅݀ , ൏ ܺ, ܻ ൐ൌ൏ ,ܺܬ ܻܬ ൐,  ݀݅݉ܯ ൌ 2݊ ൐ 2 [2], and let 
ܺሺܯሻ be the Lie algebra of smooth vector fields on M. 
Diffeomorfism ߮ of Riemannian space ௡ܸ on Riemannian space തܸ௡ is called geodesic 
transformation, if geodesic line of space ௡ܸ transports to geodesic line of space തܸ௡ [6]. 
Suppose that M is an almost Hermitian manifold, consider on M geodesic 
transformation ߮, preserving the complex structure J, i.e. ߮כሺܬሻ ൌ  We call this . ܬ
transformation a holomorphic-geodesic . Denote by ෤݃ ൌ     .ሺ݃ሻכ߮
As far as ෤݃ሺܺܬ, ሻܻܬ ൌ ൫߮כሺ݃ሻ൯ሺܺܬ, ሻܻܬ ൌ ݃൫ܬሺ߮ܺכሻ, ሻ൯ܻכሺ߮ܬ ൌ ݃ሺ߮ܺכ,  ሻܻכ߮
,ሺ݃ሻሺܺכ߮=                                  ܻሻ , ܺ, ܻ א ܺሺܯሻ . 
Soሺܬ, ෤݃ሻ is an almost complex structure on M. 
Suppose that ׏ is a Riemannian connection of the metric g,  ׏෩ is a Riemannian 
connection of the metric ෤݃, then the affine deformation tensor, 
 ܶሺܺ, ܻሻ ൌ ෩ଡ଼Y׏ െ  to the Riemannian  ׏ଡ଼Y from the Riemannian connection׏
connection  ׏ ෩   has the form ௝ܶ௞

௜ ൌ ߰௝ߜ௞
௜ ൅ ߰௞ߜ௝

௜ , where ߜ௝
௜  is the  Kronecker delta 

and ߰ any covector. We can rewrite this formula without indexes as the following: 
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ܶሺܺ, ܻሻ ൌ ௝ܶ௞

௜  ܺ௝ܻ௞݁௜ ൌ ߰௝ߜ௞
௜ ܺ௝ܻ௞݁௜ ൅ ߰௞ߜ௝

௜ܺ௞ܻ௝݁௜ ൌ ߰ሺܺሻܻ ൅ ߰ሺܻሻܺ . 
Thus 
ܶሺܺ, ܻሻ ൌ ߰ሺܺሻܻ ൅ ߰ሺܻሻܺ .                                                                           (2.1) 
Computing the covariant derivative of the structure operator J in the connection׏෩: 
ሻܻܬ෨௑ሺߘ ൌ ሻܻܬ෨௑ሺߘ െ ෨௑ܻ ൌߘܬ ሻܻܬ௑ሺߘ ൅ ܶሺܺ, ሻܻܬ െ ௑ܻߘܬ െ ,ሺܺܶܬ ܻሻ 
             ൌ ሻܻܬ௑ሺߘ ൅ ܶሺܺ, ሻܻܬ െ ,ሺܺܶܬ ܻሻ 
Hence 
ሻܻܬ෨௑ሺߘ  ൌ ሻܻܬ௑ሺߘ ൅ ܶሺܺ, ሻܻܬ െ ,ሺܺܶܬ ܻ)                                                       (2.2)                               
According to (2.1), we have: 
ሻܻܬ෨௑ሺߘ ൌ ߘ௑ሺܬሻܻ ൅ ߰ሺܺሻܻܬ ൅ ߰ሺܻܬሻܺ െ ሺ߰ሺܺሻܻܬ ൅ ߰ሺܻሻܺሻ 
              ൌ ሻܻܬ௑ሺߘ ൅ ߰ሺܺሻܻܬ ൅ ߰ሺܻܬሻܺ െ ߰ሺܺሻܻܬ െ ߰ሺܻሻܺܬ . 
Thus 
ሻܻܬ෨௑ሺߘ ൌ ሻܻܬ௑ሺߘ ൅ ߰ሺܻܬሻܺ െ ߰ሺܻሻ(2.3)                                                          ܺܬ  
            
          

3.  Main results. 
   
      Consider the following tensors: 
,ሺܺܤ  ܻሻ ൌ ଵ

ଶ
ሺߘ௃௑ሺܬሻܻ െ  .ሻ    (virtual tensor [4])ܻܬሻሺܬ௑ሺߘ

,ሺܺܥ  ܻሻ ൌ ଵ
ଶ

ሺߘ௃௑ሺܬሻܻ ൅  .ሻ    (structure tensor[4])ܻܬሻሺܬ௑ሺߘ
Consider how these tensors change through geodesic transformation, preserving J.    
 For the structure tensor we have: 
,ሚሺܺܥ2 ܻሻ ൌ ሻܻܬ෨௃௑ሺߘ ൅ ሻܻܬሻሺܬ෨௑ሺߘ ൌ ሻܻܬ௃௑ሺߘ ൅ ߰ሺܻܬሻܺܬ 

           ൅߰ሺܻሻܺ ൅ ሻܻܬሻሺܬ௑ሺߘ െ  ߰ሺܻሻܺ െ ߰ሺܻܬሻܺܬ 
           ൌ ሻܻܬ௃௑ሺߘ ൅ ሻܻܬሻሺܬ௑ሺߘ ൌ ,ሺܺܥ2 ܻሻ . 

 Therefore we proved the following: 
Proposition 3.1. The structure tensor does not change through geodesic 
transformation metric that preserving J.  ᇝ   
 Now for the virtual tensor, according to (2.3), we have: 
,෨ሺܺܤ2 ܻሻ ൌ ሻܻܬ෨௃௑ሺߘ െ ሻܻܬሻሺܬ෨௑ሺߘ ൌ ሻܻܬ௃௑ሺߘ ൅ ߰ሺܻܬሻܺܬ ൅ ߰ሺܻሻܺ 
                െߘ௑ሺܬሻሺܻܬ ൅ ߰ሺܻሻܺ ൅  ߰ሺܻܬሻܺܬ 
 Hence  
,෨ሺܺܤ ܻሻ ൌ ,ሺܺܤ ܻሻ ൅ ߰ሺܻሻܺ ൅ ߰ሺܻܬሻ(3.1)                                                          ܺܬ 
Now we study the properties of the virtual tensor. 
Proposition 3.2.  The tensor B satisfies the following properties: 
,ሺܺܤܬ (1 ܻሻ ൌ ,ܺܬሺܤ ܻሻ ൌ െܤሺܺ,  ;ሻܻܬ
2) ൏ ,ሺܺܤ ܻሻ, ܼ ൐ൌ െ൏ ,ሺܺܤ ܼሻ, ܻ ൐; 
3ሻ  ∑ ሺ௡ܤ

௔ୀଵ ݁௔, ݁௔ሻ ൌ െሺߜΩ ל   , ‡ሻܬ
where ሼ݁ଵ, … , ݁௡ሽ is the basis of ௣ܶሺܯሻ as linear complex space, ሺߜΩ ל  ሻ‡  is vectorܬ
field dual to the form ߜΩ ל  .ܬ
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 i.e. for each ܺ א ܺሺܯሻ, then ൏ ܺ, ሺߜΩ ל ‡ሻܬ ൐ൌ ሺߜΩ ל  . ሻሺܺሻܬ

   
   Proof. 1) 2ܤሺܺܬ, ܻሻ ൌ െߘ௑ሺܬሻܻ െ  ሻܻܬሻሺܬ௃௑ሺߘ

,ሺܺܤ2           ሻܻܬ ൌ ሻܻܬሻሺܬ௃௑ሺߘ ൅  ሻܻܬ௑ሺߘ
,ሺܺܤܬ2           ܻሻ ൌ ሻܻܬ௃௑ሺߘሺܬ െ ሻሻܻܬሻሺܬ௑ሺߘ ൌ െሺߘ௃௑ሺܬሻሺܻܬሻ ൅  ሻܻሻܬ௑ሺߘ

 From these relations we directly get the property 1). 
2)  2 ൏ ,ሺܺܤ ܻሻ, ܼ ൐ൌ൏ ,ሻܻܬ௃௑ሺߘ ܼ ൐ െ൏ ,ሻܻܬሻሺܬ௑ሺߘ ܼ ൐ൌ 
     െ൏ ,ሻܼܬ௃௑ሺߘ ܻ ൐ ൅൏ ,ሻܼܬሻሺܬ௑ሺߘ ܻ ൐ൌ െ2 ൏ ,ሺܺܤ ܼሻ, ܻ ൐        
3) Note that 2ܤܬሺܺ, ܻሻ ൌ െߘ௃௑ሺܬሻሺܻܬሻ െ  ሻܻ . Thusܬ௑ሺߘ

  2 ∑ ,ሺ݁௔ܤܬ ݁௔ሻ ൌ െ௡
௔ୀଵ ∑ ሺ׏௃೐ೌ

ሺܬሻሺܬ௘ೌ
௡
௔ୀଵ ሻ ൅ ሻ݁௔ሻܬ௘ೌሺ׏  ൌ   െ ∑ ௘೔׏

ሺܬሻሺ݁௜ሻ ൌଶ௡
௜ୀଵ

   െሺߜΩ ሻ‡   
 Therefore 
  ∑ ,ሺ݁௔ܤ ݁௔ሻ ൌ ௡ܬ

௔ୀଵ ሺߜΩ ሻ‡                                                                            (3.2) 
 
Lemma 3.3.  ܬሺݑ ሻ‡ ൌ െሺݑ ל ݑ ሻ‡, where ܬ א  ሻܯሺכܺ
 
Proof. Let ݒ א  :ሻ be any covector. We getܯሺכܺ
ሻሻ ൌ൏ ‡ݑሺܬ ሺݒ ,‡ሻ ݑሺܬ ‡ݒ ൐ൌ െ൏ ,‡ݑ ሻ‡ݒሺܬ ൐ൌ െݑሺܬሺݒ‡ሻሻ ൌ െሺݑ ל  ሻ‡ݒሻሺܬ
                  ൌ െ൏ ሺݑ ל ,‡ሻܬ ‡ݒ ൐ൌ െݒሺሺݑ ל  ሻ‡ሻܬ
According to arbitrary choice of v, we get that   ܬሺݑ‡ ሻ ൌ െ ሺݑ ל  ሻ‡.  ᇝܬ
Let ߮: ܯ ՜ ,ܯbe a diffeomorphism of pseudo-Riemannian space  ሺ ܯ ݃ሻ, ෤݃ ൌ  .݃כ߮
So ݃ and ෤݃ are pseudo-Riemannian structures on ܯ, according to symmetry of the 
tensor ෤݃, there is  an endomorphism ݂ א ଵܶ

ଵሺܯሻ , such that  
෤݃ሺܺ, ܻሻ ൌ ݃ሺܺ, ݂ܻሻ, ܺ, ܻ א ܺሺܯሻ                                                                   (3.3)                             
In particular, let ݃ be a Riemannian structure, then ௣ܶሺܯሻ admit a basis consists of 
prober vectors of endomorphism ݂, i.e.of vectors ܻ, such that 
݂ܻ ൌ ߣ   ,ܻߣ א Թ.                                                                                             (3.4) 
Thus according to (3.1) and the condition 2) of proposition 3.2 we get: 
0 ൌ ෤݃ሺܤ෨ሺܺ, ܻሻ, ܻሻ ൌ ෤݃ሺܤሺܺ, ܻሻ, ܻሻ ൅ ߰ሺܻሻ ෤݃ሺܺ, ܻሻ ൅ ߰ሺܻܬሻ ෤݃ሺܺ,  .ሻܻܬ
Note that,  according to (3.3) and (3.4), 
෤݃ሺܤሺܺ, ܻሻ, ܻሻ ൌ ݃ሺܤሺܺ, ܻሻ, ݂ܻሻ ൌ ,ሺܺܤሺ݃ ߣ ܻሻ, ܻሻ ൌ 0. 
So we get ߰ሺܻሻ ෤݃ሺܺ, ܻሻ+ ߰ሺܻܬሻ ෤݃ሺܺ, ሻܻܬ ൌ 0 
According to nondegeneracy the metric ෤݃, ߰ሺܻሻܻ ൅ ߰ሺܻܬሻܻܬ ൌ 0. Since ܻ and ܻܬ 
are linearly independent, we obtained ߰ሺܻሻ ൌ 0. As far as ݂ admits the basis, 
consisting of prober vectors of this endomorfism, ߰ሺܻሻ ൌ 0 for each ܻ א ܺሺܯሻ. 
Therefore we proved the following theorem: 
 
Theorem 3.4. The almost Hermitian manifold with the definite sign metric does not 
admit nontrivial holomorphic-geodesic transformation.  □ 
The case of an indefinite metric needs more accurate dissection.  
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Consider 2- form ا ܺ, ܻ ൌ൏ب ܺ, ܻ ൐ ൅൏ ܺ, ܻܬ ൐  Directly we can check this .ܬ
form C-linear by the first argument and C-antilinear by the second argument, also is 
Hermitian, i.e. ا ܺ, ܻ اതതതതതതതതതതതതൌب ܻ, ܺ  .ب
 
Lemma 3.5. Let ݌ א ,ܯ ሼ݁ଵ, … , ݁௡ሽ be orthonormal basis of complex linear space  

௠ܶሺܯሻ, structure C-module in which a stander given through the relation 
ሺߙ ൅ √െ1ߚሻߦ ൌ ߦߙ ൅ ;ሻߦܬሺߚ ߦ  ߦ׊ ሻ, thenܯ௠ܶሺ א  ,ሻܯ௠ܶሺ א
 ∑ צ  ݁௔ ଶ௡צ

௔ୀଵ ا ,ߦ ݁௔ ب ݁௔ ൌ  ߦ
 
Proof.  ∑ צ  ݁௔ ଶ௡צ

௔ୀଵ ا ,ߦ ݁௔ ب ݁௔ ൌ ∑ צ ݁௔ ଶ ௡צ
௔ୀଵ ൏ ,ߦ ݁௔ ൐ ݁௔ ൅  

צ  ݁௔ ଶצ ∑ ൏ ,ߦ ௔݁ܬ ൐ ௔݁ܬ  ൌ௡
௔ୀଵ ,This becauseሼ݁ଵ .ߦ … , ݁௡, ,ଵ݁ܬ … ,  ௡ሽ is an݁ܬ

orthonormal basis of Թ-linear space ௠ܶሺܯሻ. □ 
 
Lemma 3.6.  ا ,ሺܺܤ ܻሻ, ܻ ൌب 0  
 
Proof.  ا ,ሺܺܤ ܻሻ, ܻ ൌ ൏ب ,ሺܺܤ ܻሻ, ܻ ൐ ൅൏ ,ሺܺܤ ܻሻ, ܻܬ ൐ ܬ ൌ൏ ,ሺܺܤ ܻሻ, ܻ ൐ 
            െ൏ ,ሺܺܤܬ  ܻሻ, ܻ ൐ ܬ ൌ൏ ,ሺܺܤ ܻሻ, ܻ ൐ െ൏ ,ܺܬሺܤ ܻሻ, ܻ ൐ ܬ ൌ 0. 
According to conditions 1) and 2) of proposition 3.2, ൏ ,ሺܺܤ ܻሻ, ܻ ൐ൌ 0. □ 
 
Proposition3.7. Let (M ,g, J) be AH-manifold , then ݂ ל ܬ ൌ ܬ ל ݂ . 
 
Proof.  By (3.3), ෤݃ሺܺܬ, ܻሻ ൌ ݃ሺܺܬ, ݂ܻሻ ൌ െ݃ሺܺ, ܬ ל ݂ܻሻ. 
On the other hand, ෤݃ሺܺܬ, ܻሻ ൌ െ ෤݃ሺܺ, ሻܻܬ ൌ െ݃ሺܺ, ݂ ל  ሻܻܬ
According to nondegeneracy the metric ෤݃, we get ܬ ל ݂ܻ ൌ ݂ ל ሺܻܻܬ א ܺሺܯሻ, and 
this means  
݂ ל ܬ ൌ ܬ ל ݂ . □ 
 
Corollary 3.8.Let ݄ ൌب·,·ا, ෨݄ ൌ ,then ෨݄ሺܺ ,݄כ߮ ܻሻ ൌا  ܺ, ݂ܻ اൌ ب ݂ܺ, ܻ   ب
 
 Proof. ෨݄ሺܺ, ܻሻ ൌ ෤݃ሺܺ, ܻሻ ൅ ෤݃ሺܺ, ܬሻܻܬ ൌ൏ ܺ, ݂ܻ ൐ ൅൏ ܺ, ݂ ל ܻܬ ൐  ܬ

                        ൌ൏ ܺ, ݂ܻ ൐ ൅൏ ܺ, ܬ ל ݂ܻ ൐ ܬ ൌا ܺ, ݂ܻ  . ب
 On the other hand, 
ا  ݂ܺ, ܻ ൌ൏ب ݂ܺ, ܻ ൐ ൅൏ ݂ܺ, ܻܬ ൐ ܬ ൌ൏ ܺ, ݂ܻ ൐ ൅൏ ܺ, ݂ ל ܻܬ ൐  ܬ
                    ൌ൏ ܺ, ݂ܻ ൐ ൅൏ ܺ, ܬ ל ݂ܻ ൐ ܬ ൌا ܺ, ݂ܻ   □ . ب
Note that equation (3.1) can be written as the form: 
෨ܤ ሺܺ, ܻሻ ൌ ,ሺܺܤ ܻሻ൅൏ ,ڔ߰ ܻ ൐ ܺ൅൏ ,ڔ߰ ܻܬ ൐ ܺܬ ൌ ,ሺܺܤ ܻሻ ൅ 
ا ,ڔ߰ ܻ ب ܺ. Thus we get: 
෨ܤ ሺܺ, ܻሻ ൌ ,ሺܺܤ ܻሻ൅ا ,ڔ߰ ܻ ب ܺ                                                                 (3.5)                          
Consider a tensor כܤ which is defined as the form: 
ا ,ሺܺܤ ܻሻ, ܼ اൌب ܺ, ,ሺܺכܤ ,Clearly . <<(Y,Z) כܤ ܼሻ ൌ െכܤሺܼ, ܺሻ, since 
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ا ܺ, ,ሺܻכܤ ܼሻ اൌب ,ሺܺܤ ܻሻ, ܼ ൌب െا ,ሺܺܤ ܼሻ, ܻ اൌب ܺ, ,ሺܼכܤ ܻሻ  and the ,ب
metric is nondegenerate. 
The tensor ܤ෨  :which is defined as the formכܤ has the same properties of the tensor כ
෨݄ሺܤ෨ሺܺ, ܻሻ, ܼሻ ൌ ෨݄ ቀܺ, ෨ܤ ,ሺܻ כ ܼሻቁ. According to these notes we get: 
0 ൌ ෨݄൫ܤ෨  ሺܺ, ܻሻ, ܻ൯ ൌ ෨݄ሺܤሺܺ, ܻሻ, ܻሻ൅ا ,ڔ߰  ܻ ب ෨݄ሺܺ, ܻሻ  
                                 ൌا ,ሺܺܤ ܻሻ, ݂ܻ ب ൅ا ,ڔ߰ ܻ اب ܺ, ݂ܻ    ب
From this we obtained: 
ا ܺ, ,ሺܻכܤ ݂ܻሻ ൌب െا ,ڔ߰ ܻ اب ܺ, ݂ܻ  and according to nondegeneracy the , ب
metric we get: 
,ሺܻכܤ ݂ܻሻ ൌ െا ܻ, ڔ߰ ب ݂ܻ .                                                                      (3.6)                                          
 
Proposition 3.9. The virtual tensor can be written as the form: 
,ሺܺܤ2 ܻሻ ൌا ,ߦ ܻ ب ܺെا ܺ, ܻ ب ߦ ൅ ,ሺܺלܤ2 ܻሻ  ,                                    (3.7)                           
where ߦ is a vector that must be coincide with a vector Lie, לܤ is a tensor have the 
properties of virtual tensor such that∑ צ ݁௔ ଶצ ሺ௔לܤ ݁௔, ݁௔ሻ ൌ 0 . 
 
Proof. ∑ צ ݁௔ ଶצ ܤ ሺ௔ ݁௔, ݁௔ሻ ൌ ∑ צ ݁௔ ଶצ ሼا ,ߦ ݁௔ ب ݁௔െا ݁௔, ݁௔ ሽ௔ب   
                                                  ൌ ߦ െ  . ߦ݊
So we have 
ߦ ൌ ଶ

ଵି௡
∑ צ ݁௔ ଶצ ሺ௔לܤ ݁௔, ݁௔ሻ ൌ ଵ

௡ିଵ
ሺߜΩ ל    .ڔሻܬ

If ߙሺܺሻ ൌ൏ ,ߦ ܺ ൐, then ߙሺܺሻ ൌ ଵ
௡ିଵ

൏ ሺߜΩ ל ,ڔሻܬ ܺ> ൌ ଵ
௡ିଵ

Ωߜ  ל ,ሺܺሻܬ ܺ א ܺሺܯሻ. 

So we have ߙ ൌ ଵ
ଵି௡

Ωߜ  ל  is ߦ is Lie form and  its dual vector ߙ  and this means ܬ
Lie vector. 
Therefore, if  this presentation exists, then it is unique and ߦ  is Lie vector, 
Conversely, put  לܤሺܺ, ܻሻ ൌ ,ሺܺܤ ܻሻെا ,ߦ ܻ ب ܺ൅ا ܺ, ܻ ب ߦ ൅, where ߦ is Lie 
vector, we obtained:  
 ∑ צ ݁௔ ଶצ ሺ௔לܤ ݁௔, ݁௔ሻ ൌ ∑ צ ݁௔ ଶצ ሺ௔ ܤ ݁௔, ݁௔ሻ െ ∑ ሼצ ݁௔ اଶצ ,ߦ ݁௔ ௔ب
                                             ݁௔ െ ሽߦ݊ ൌ ∑ ሺ௔ ܤ ݁௔, ݁௔ሻ ൅ ሺ݊ െ 1ሻߦ ൌ െሺߜΩ ל     ڔሻܬ
                                                               ൅ሺ݊ െ 1ሻߦ ൌ 0. 
Therefore the proof is complete. □ 
Note that equation(3.7) can be written as the following form: 

ا    ܺ, ,ሺܻכܤ ܼሻ اൌب ,ሺܺܤ ܻሻ, ܼ اൌب ,ߦ ܻ اب ܺ, ܼ  ب
                             െ ا ܺ, ܻ اب ,ߦ ܼ ب ൅ا ,ሺܺלܤ ܻሻ, ܼ  ب
                             ൌا ,ߦ ܻ اب ܺ, ܼ ب െا ܺ, ܻ اب ,ߦ ܼ  ب
                             ൅ا ܺ, לܤ

,ሺܻכ ܼሻ  ب
From this and according to nondegeneracy  metric, 
,ሺܻכܤ ܼሻ ൌا ܻ, ߦ ب ܼെا ܼ, ߦ ب ܻ ൅ לܤ

,ሺܻכ ܼሻ. Put ܼ ൌ ݂ܻ, we get: 
,ሺܻכܤ      ݂ܻሻ ൌا ܻ, ߦ ب ݂ሺܻሻെا ݂ሺܻሻ, ߦ ب ܻ ൅ לܤ

,ሺܻכ ݂ܻሻ. 
In particular put  לܤ ൌ 0 ,  so  ܤ 

,ሺܻכ ݂ሺܻሻሻ ൌ ሼܻا, ߦ ب ܼെا ܼ, ߦ ب ܻሽ .        
According to (3.6), ا ܻ, ߦ ൅ ڔ߰ ب ݂ሺܻሻെا ݂ሺܻሻ, ߦ ب ܻ ൌ 0. 
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If f  is not a scalar endomorphism, then there is ܻ א ܺሺܯሻ such that ሼ݂ሺܻሻ, ܻሽ is a 
linear independent. Thus 
ا  ݂ሺܻሻ, ߦ ൌب 0 , and sinceY is arbitrary element of the basis and f is a 
nondegenerate , then ߦ ൌ 0 . 

  If f  is a scalar endomorphism, then we get ا ܻ, ڔ߰ ൌب 0 ,  so we obtained:   
ڔ߰   ൌ 0. 
 Therefore, in all cases we have ߰ ൌ 0, and that means, the geodesic transformation 
is trivial. Note that the condition לܤ ൌ 0 equivalent to that AH-structure belongs to 
class U, such that ܷځ ଷܹ ൌ ሼ0ሽ, this means one of the following classes: 

,ܭ   ଵܹ, ଶܹ, ସܹ, ଵܹ ْ ଶܹ, ଵܹ ْ ସܹ, ଶܹ ْ  ସܹ, ଵܹ ْ ଶܹ ْ ସܹ  [1]. 
Therefore we proved the following: 

  
Theorem 3.10. The almost Hermitian manifolds of the above computed of Gry-
Harvella classes do not admit nontrivial holomorphic-geodesic transformation.  
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