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                
              
           
             
            

          
                 
                   
                
               

                   
             

             

 

 





 












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' ' ' 'x x vt y y z z t t= − = = =

' ' 'x x v t y y z z al tempo t= + = =


      
         
      
      

    



     
        


   

  



        
         
           
        
            


       
       
    

 





 















' ' 2 ' ' 2 ' ' 2
2 1 2 1 2 1' ( ) ( ) ( )d x x y y z z= − + − + −

           
   

 

    

      

' ' '
1 1 1 1 1 1
' ' '
2 2 2 2 2 2

x x vt y y z z
x x vt y y z z
= − = =

= − = =
2 2 2

2 1 2 1 2 1' ( ) ( ) ( )d x x y y z z d= − + − + − =
                   
 
                
     
      
                 
 
              
            



       
        
      
        
          
           
        
       


       

     

 





 









        
       
    


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2 1' t tδ = −
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1 1 2 2t t t t= =

2 1' t tδ δ= − =
               

 

               
 
                 
  
     
                 
                
              

       
            
     
  
             
  




          
       
        
          

                  
                  
             
                  
         


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       
         
         
           
            
          
  

        
     

'F F=
 

 
         
          
         
          
        
       
        
        
     

        
     
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

                   
              
                 
               
              

   

           
            




 

            
            
              
             
      

          
         
           

           
     
             
          
   
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       
         
        
      

 



 










   

                     
             

                 
        

                 
                 
             
                     
                   
        

' ' 'F m a=
 

F ma=
 

 

   

                     
               
                     
                   
                   
    

        
             
         





             
       
           
              
            
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

            
              
                 
               
            





          
         
        
           
          

 

          
          
         
            
              
         
 

            
      
         
                     
                     
                      
                      
                     
       



             
             
                 
                
                 
                  
             

   
               
                 

               
             
                
              
               

 

               
              
           
             
        

         
                  
                  
  

                
               
             
              
                    





               
              
            
     

 




 

 c'c

        
      
         
        
       
        
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        


       

      
  
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            
       
    
        

                
         
               
  
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      
        
         
           
        
       

        
           
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           
          
          
         
      
    

            
             
          
     
           
         
            
            
           
     
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    

 

 









2

2
2L vx

cλ
=



     

                
             
           

         

2

2
2L vx

cλ
=

2
22 2 1,2 30( ) 0,04L vx ×

= = =

 

      
              
           

          
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2 2 1,2 30( ) 0,04
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L vx
cλ −

×
= = =

×
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2
2 0, 4L vx

cλ
= =


