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1. Introduction 

Differential geometry is a branch of engineering concerned with the study of geometric shapes, in particular the curves, 

surfaces and envelopes of the families of curves and surfaces in the Euclidean and Chalcidice spheres. The first method of analysis 

is the differential calculus. The focus is especially on the differential characteristics of geometric shapes. which are the immutable 

characteristics of motion. 

The emergence of differential geometry has been closely related to the emergence and evolution of the concept of 

coordinates, tangles, curves, and spaces. Here, the topology and the Li groups and the so-called geometrical structures have 

replaced the curves and surfaces that were the basic themes of classical differential geometry. Differential geometry is an 

important application in many branches of mathematical science And the basic and on top of classical mechanics (theory) and the 

theory of relativity and the theory of differential equations 

Therefore, the equations of  Eeller - Lagrange is one of the most important applications of classical mechanics. In this paper 

we will address the equations of Lagrangian Dynamics on (2,0)-jet bundles  

2. The geometry of holomorphic         bundles  

Definition2.1 [1] 

Let   be a complex manifold,       ́    ́́ , the complexified tangent bundle of      - and of      -type vectors, 

respectively. If          ̅̅ ̅̅ ̅ are complex coordinates, then   
́    is spanned by {
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Theorem 2.2 [1] 

A local basis in  ́ ( 
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j are vanishing, 
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Infer that   ́ 
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  but in change   ́ 

    
  ́ 

   

 contain the second order derivatives of   ́ . while   ́ 

   

contains even the 3-th 

derivatives of  ́  

Theorem 2.3 

On   ( 
      ) the natural complex structure       acts as follows: 
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Definition.2. 4 [3] A Symplectic  structure on an even dimensional manifold   is a 2-form ω on   satisfying 

(i)       , i.e.,   is a closed form. 

(ii)   is non degenerate 

                                                     
(i)

 
                    

(ii)
 

          
(iii)

 
                      

Lemma 2.6 [2] 

 Suppose       ,…     is a chart on a manifold. Then   
(

   

   )    
  {

          
            

                                  
 

Definition 2.7 An exterior differentiation or exterior derivative on a manifold   is an R-linear map  

                

Then the exterior derivative of   is       –      given by  

   ∑           

 

   

                                                
 

3. Lagrangian  Dynamical Systems 

In this section, we obtain complex Hamiltonian equations for classical mechanics structured on momentum space 

  ( 
      ) that is 2m- dimensional tangent bundle of an m-dimensional configuration manifold   

Definition 3.1 

Let map        such that     

                                         

The Lagrangian function ,where we find that  

      T= Kinetic energy               ,                  P = Potential energy 

Definition 3.2 A given configuration manifold. If   is an m-dimensional configuration manifold and         is a regular 

Lagrangian function, then there is a unique vector field    on    such that dynamical equations 

   
                                                                        

where   is the symplectic form and    is the energy associated to   

       Let   be an almost complex structure on the     and      ̅      ̅      ̅    its complex coordinates.. Assume to be semispray 

to the vector field   given as: 
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is called Liouville vector field on the complex  manifold         . The closed 2-form given by              such that 
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Let   be the semispray given by (7) and 
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Since the closed Kahlerian form   on    is symplectic structure, it is obtained 
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Differential equation (14) we get  
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With respect to (1), if (15) and (13) is equalized, it is calculated as follows: 

    
   

      
      ̅ 

   

  ̅    
    

  

   
       

   

     ̅ 
 ̅    ̅ 

   

  ̅   ̅ 
  ̅  

  

  ̅ 
  ̅ 

 

 

 

 



  Ibrahim Yousif .I. Abad alrhman and Gebreel .M. khur  Baba Gebreel / Elixir Adv. Math. 143 (2020) 54403-54406 54406 

    
   

      
      ̅ 

   

  ̅    
    

  

   
       

   

     ̅ 
 ̅    ̅ 

   

  ̅   ̅ 
  ̅  

  

  ̅ 
  ̅ 

 

 

    
   

      
      ̅ 

   

  ̅    
    

  

   
       

   

     ̅ 
 ̅    ̅ 

   

  ̅   ̅ 
  ̅  

  

  ̅ 
  ̅   

 

 

Now, let the curve           be integral curve of  , which satisfies equations 
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Thus, by complex Euler-Lagrange equations ,we may call the equations obtained in (16) on        . Then the quartet 

               is named mechanical system with  

 

4. Conclusions 

 The solutions of the Euler-Lagrange equations determined by (16) on the mechanical system               are the paths of 

vector field   on        . 
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