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ABSTRACT  

In this work, we present the new expressions of global effective 

kinetic, gravitational potential and total energies, obtained in the 

planet-sun interaction systems, as those given in Equations (4, 5, 6), 

and enhanced by a new global effective kinetic mass of the planet, as 

that given in Eq. (1). Some concluding remarks are given as follows. 

At the low speed v (<< c), c being the light speed, given in the non-

relativistic case, they                        . At v=c, given in the 

relativistic case, the kinetic energy is found to be equal to:      

*
   

 
+,    , and, in particular, for p=2, to:     , in good agreement 

with that proposed by Einstein in 1905 [1], m being the rest mass of 

the planet, as those shown in Tables 2-10, for various planet-sun 

interaction systems. 
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First of all, from the expression of the kinetic energy of the planet, with its rest mass   , in 

motion with a speed v, being equal to the light speed c, 
     

 
 , and proposed by Einstein in 

1905
[1-3]

, we propose a gobal effective kinetic mass, valid at any v, by
[4]

 : 

  (     )    (    
  

  
),  (1) 

 

increasing with increasing v and noting that at lowest v:   (   )   , given in the non-

relativistic case, and then, at v=c, given in the relativistic case:   (     )    (   ). 

Here, the numerical results of m and c are given in Table 1 in Appendix 1. 

 

Then, from Eq. (1), this planet is in motion, due to the global effective Newton force 

    
 (   )    (   )  

  

  
   (    

  

  
 )  

  

  
,       (2) 

where 
  

  
 is its acceleration. Further, it is attracted by the sun of the mass   , due to the 

global effective gravitational force, defined as: 

    
 (   )   

    (   )

  
  

    (    
  

  
 )

  
,  (3) 

where r is the distace between the sun and the planet, and   is the universal gravitational 

constant, noting that the numerical values of M and G are given in Table 1 in Appendix 1. 

 

From Eq. (2), noting that 
  

  
       , our global effective kinetic energy is defined by: 

  (   )  ∫    
 (   )     ∫  (    

  

  
 )           [

    
  

  

 
],  (4) 

 

being reduced to the correct result at the lowest v (  ) as: 
    

 
 , given in the non-relativistic 

case, and at v=c, to:   ( )     
  *

   

 
+, and for p=2, to:    , for example, as that 

proposed by Einstein in the relativistic case  [1]. 

 

Further, from Eq. (3), our global effective gravitational energy,   (     ), is defined by: 

  (     )   ∫     
 (   )    

 

 
  ∫  

    (   )

  
  

 

 
  

    (   )

 
  

    (    
  

  
)

 
,  

being reduced to the correct result at the lowest v (  ) as:   
   

 
, given in the non-

relativistic case, and at v=c, to:  
    (   )

 
, given in the relativistic case. Here, we choose: 

    , being the distance from the planet to the sun at perihelion, and       ,    being 
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The planet speed at perihelion, noting that the values of    and    are found to be given in 

Table 1 in Appendix 1.That gives : 

    (   )   
    (    

  

  
)

  
,  (5) 

according at v=c to:   ( )    
    (   )

  
, given in the relativistic case.  

 

Therefore, from Equations (4, 5), the global effective total enegy,   (   ), is found to be 

given by: 

  (   )       [
    

  

  

 
]  

    (    
  

  
)

  
 (6) 

according at v=c to:   ( )    ( )    ( )     
  *

   

 
+  

    (   )

  
. 

 

Furthermore, it is interesting to evaluate the relative errors between   (   ) and   (   ), 

defined by: 

  (   )    
  (   )

  (   )
 .    (7) 

 

Then, in following Tables 2-10 in Appendix 1, the numerical results of    (   ),   (   ) 

  ( ),  
 (   )   ( ) and   (   )   ( ) are obtained for p=1, 2 and 3, respectively, using 

Equations (7, 4, 5, 6), noting that, for a given p,   (   ) decreases with increasing v, and at 

v=c, one obtains   (   )    (   ), with highest precision. 
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APPENDIX 1 

Table 1. The numerical results of the planetary parameters are given by: the rest planet mass, 

m (Kg), the distance from the planet to the sun at perihelion,   ( ), and the planet speed at 

perihelion,   (
     

 
). Further, the sun mass M, universal gravitational constant G, and light 

speed c, are found to be given respectively by :                   ,           

      
  

     
, and              (

 

 
).  

__________________________________________________________________________   ____________________________________ 

Celestial body             m (Kg)       ( )        (
     

 
) 

 

Mercury                                              47.87 

Venus                                                                         35.02 

Earth                                                     29.78 

Mars                                               24.13 

Jupiter                                               13.06 

Saturn                                                 9.64 

Uranus                                                          6.79 

Neptune                                                         5.43 

Moon                                                              1.03 

___________________________________________________________________________ 

 

Table 2. In the Mercury-Sun interaction system, in which the values of m,           are 

given in Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) and 

  (   )   ( )  , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   _________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )  

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                , suggesting that   ( )    ( ), with a precision of the order of 8.56039842     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

0.00015968        2.51799115                      1.69984685                0.50000001             -2.58035269        

0.09                    7.95826684           0.00542187  0.50405                0.00542183 

0.30            7.44085668           0.0627  0.545                0.06269996 

0.40            4.30992282               0.1152  0.58                0.11519996 

0.60            2.0554629           0.2832  0.68                0.28319997 

0.80            1.24636483           0.5632  0.82                0.56319998 
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0.90            1.02110987           0.7587  0.905                0.75869999 

0.95            9.32589377           0.87316875  0.95125                0.87316874 

1            8.56039842           1   1                1  

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein 

in 1905,   ( )                
     and   ( )              

    , suggesting that   ( )    ( ) , with a 

precision of the order of 9.63044823     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

0.00015968        2.51799118                      1.27488515                0.33333335             -1.93526461        

0.09                    7.99013828           0.00408281  0.33873333               0.00408277 

0.30            7.72283469           0.04905  0.39333333               0.04904997 

0.40            4.56625013               0.0928  0.44                0.09279997 

0.60            2.25554126           0.2448  0.57333333               0.24479997 

0.80            1.39468061           0.5248  0.76                0.52479998 

0.90            1.14736457           0.73305  0.87333333               0.73304999 

0.95            1.0488774           0.85850312  0.935                0.85850312 

1            9.63044823           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                , suggesting that   ( )    ( ), with a precision of the order of 1.02724781     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

0.00015968        2.51799121                      1.01990814                0.25000002             -1.54821175        

0.09                    8.02144326           0.00327937  0.256075                              0.00327934 

0.30            7.98216299           0.04086  0.3175                               0.04085997 

0.40            4.78933581               0.07936  0.37                0.07935997 

0.60            2.40877012           0.22176  0.52                               0.22175997 

0.80            1.49452109           0.50176  0.73                0.50175998 

0.90            1.2274127           0.71766  0.8575                               0.71765999 

0.95            1.12054385           0.84970375  0.926875                0.84970374 

1            1.02724781           1   1                1 
________________________________________________________________________________________________________________  
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Table 3. In the Venus-Sun interaction system, in which the values of m,           are 

given in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) 

and   (   )   ( ) , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   _________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )  

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 3.66390978     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

0.00010681        2.4086972                      7.60558411                0.50000001             -1.07139654        

0.09                    3.4061933           0.00542187  0.50405                0.00542185 

0.30            3.18473817           0.0627  0.545                0.06269998 

0.40            1.8446768                 0.1152  0.58                0.11519998 

0.60            8.79752348           0.2832  0.68                0.28319999 

0.80            5.33452774           0.5632  0.82                0.56319999 

0.90            4.37042093           0.7587  0.905                0.75869999 

0.95            3.99154708           0.87316875  0.95125                0.87316875 

1            3.66390978           1   1                 1 

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein 

in 1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 4.1218985     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

0.00010681         2.40869721                      5.70418812                0.33333334             -8.03547421        

0.09                    3.41976759           0.00408281  0.33873333               0.00408279 

0.30            3.30536204           0.04905  0.39333333               0.04904999 

0.40            1.95434843               0.0928  0.44                0.09279999 

0.60            9.65368387           0.2448  0.57333333               0.24479999 

0.80            5.96921278           0.5248  0.76                0.52479999 

0.90            4.91070372           0.73305  0.87333333               0.73304999 

0.95            4.48918005           0.85850312  0.935                0.85850312 

1            4.1218985                 1                1              1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 4.39669173     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

0.00010681         2.40869722                      4.56335052                0.25000001             -6.42837949          

0.09                    3.43323324           0.00327937  0.256075                              0.00327935 

0.30            3.41642102           0.04086  0.3175                               0.04085999 

0.40            2.04986888               0.07936  0.37                0.07935999 

0.60            1.03097029           0.22176  0.52                               0.22175999 
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0.80            6.39665372           0.50176  0.73                0.50175999 

0.90            5.2534           0.71766  0.8575                               0.71765999 

0.95            4.79600526           0.84970375  0.926875                0.84970375 

1            4.39669173           1   1                1 
________________________________________________________________________________________________________________  

 

Table 4. In the Earth-Sun interaction system, in which the values of m,           are given 

in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) and 

  (   )   ( )  , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   ____________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )  

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                , suggesting that   ( )    ( ), with a precision of the order of 2.67699546     .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.03466914                     6.57845405                0.50                             -6.80652355        

0.09                    2.48869774           0.00542187  0.50405                0.00542186 

0.30            2.32689398           0.0627  0.545                0.06269999 

0.40            1.34779285               0.1152  0.58                0.11519999 

0.60            6.42781395           0.2832  0.68                0.28319999 

0.80            3.89761413           0.5632  0.82                0.56319999 

0.90            3.19320006           0.7587  0.905                0.7587 

0.95            2.91638005           0.87316875  0.95125                0.87316875 

1            2.67699546           1   1                1 

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein 

in 1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 3.01161989     .   

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.03466915                     4.93384056                0.33333334              -5.10489275         

0.09                    2.49861564           0.00408281  0.33873333               0.00408279 

0.30            2.41502648           0.04905  0.39333333               0.04904999 

0.40            1.42792322               0.0928  0.44                0.09279999 

0.60            7.05335813           0.2448  0.57333333               0.24479999 

0.80            4.36133978           0.5248  0.76                0.52479999 

0.90            3.58795175           0.73305  0.87333333               0.73305 

0.95            3.27997012           0.85850312  0.935                0.85850312 

1            3.01161989           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 3.21239455     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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            2.03466916                    3.94707247                0.25000001                         -4.08391427            

0.09                    2.50845418           0.00327937  0.256075                              0.00327936 

0.30            2.49617051           0.04086  0.3175                               0.04085999 

0.40            1.49771419               0.07936  0.37                0.07935999 

0.60            7.5326712           0.22176  0.52                               0.22175999 

0.80            4.6736448           0.50176  0.73                0.50175999 

0.90            3.8383473           0.71766                0.8575                              0.71766 

0.95           3.50414858               0.84970375               0.926875               0.84970375 

1          3.21239455           1   1                1 
________________________________________________________________________________________________________________  

 

Table 5. In the Mars-Sun interaction system, in which the values of m,           are given 

in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) and 

  (   )   ( )  , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   _________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )  

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 1.90561606     .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.20605487                    4.31905865                0.50                             -5.20902183        

0.09                    1.77157655           0.00542187  0.50405                0.00542186 

0.30            1.65639674           0.0627  0.545                0.06269999 

0.40            9.59424754               0.1152  0.58                0.11519999 

0.60            4.57563181           0.2832  0.68                0.28319999 

0.80            2.77451202           0.5632  0.82                0.5632 

0.90            2.27307571           0.7587  0.905                0.7587 

0.95            2.07602171           0.87316875  0.95125                0.87316875 

1            1.90561606           1   1                1 

_________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                  , in good agreement with that, proposed by Einstein in 

1905,   ( )              
     and   ( )               

    , suggesting that   ( )    ( ), with a precision 

of the order of 2.14381807     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.20605488                    3.239294                    0.33333334                          -3.90676642        

0.09                    1.7786366           0.00408281  0.33873333               0.0040828 

0.30            1.71913376           0.04905  0.39333333               0.04904999 

0.40            1.01646547               0.0928  0.44                0.09279999 

0.60            5.02092468           0.2448  0.57333333               0.24479999 

0.80            3.10461459           0.5248  0.76                0.52479999 

0.90            2.55407924           0.73305  0.87333333               0.73305 

0.95            2.33484286           0.85850312  0.935                0.85850312 
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1            2.14381807           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 2.28673928     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.20605489                    2.59143521                0.25                             -3.12541317        

0.09                    1.78564015           0.00327937  0.256075                              0.00327936 

0.30            1.77689604           0.04086  0.3175                               0.04085999 

0.40            1.06614608               0.07936  0.37                0.07935999 

0.60            5.36212312           0.22176  0.52                               0.22175999 

0.80            3.32692857           0.50176  0.73                0.50175999 

0.90            2.73232301          0.71766                0.8575                              0.71766 

0.95           2.49442406               0.84970375               0.926875               0.84970375 

1          2.28673928           1   1                1 
________________________________________________________________________________________________________________  

 

Table 6. In the Jupiter-Sun interaction system, in which the values of m,           are 

given in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) 

and   (   )   ( ) , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   ________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )                             

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 5.31710009     .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.10128052                    1.26520474                0.50                             -1.39334534        

0.09                    4.94309957           0.00542187  0.50405                0.00542187 

0.30            4.62172181           0.0627  0.545                0.0627 

0.40            2.67701222               0.1152  0.58                0.1152 

0.60            1.27670483           0.2832  0.68                0.2832 

0.80            7.74151654           0.5632  0.82                0.5632 

0.90            6.34239572           0.7587  0.905                0.7587 

0.95            5.79257042           0.87316875  0.95125                0.87316875 

1            5.31710009           1   1                1 

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                  , in good agreement with that, proposed by Einstein in 

1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 5.98173766     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.10128052                     9.48903557               0.33333333                          -1.04500901        

0.09                    4.96279871           0.0040828  0.33873333               0.0040828 

0.30            4.79677231           0.04905  0.39333333               0.04905 
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0.40            2.83616872               0.0928  0.44                0.0928 

0.60            1.40095162           0.2448  0.57333333               0.2448 

0.80            8.66257732           0.5248  0.76                0.5248 

0.90            7.1264592           0.73305  0.87333333               0.73305 

0.95            6.51474008           0.85850312  0.935                0.85850312 

1            5.98173766           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 6.38052022     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.10128052                    7.59122846                 0.25                             -8.36007211         

0.09                    4.98234019           0.00327937  0.256075                              0.00327936 

0.30            4.95794213           0.04086  0.3175                               0.04086 

0.40            2.97478889               0.07936  0.37                0.07936 

0.60            1.49615371           0.22176  0.52                               0.22176 

0.80            9.28288357           0.50176  0.73                0.50176 

0.90            7.6237997          0.71766                0.8575                              0.71766 

0.95           6.96000757               0.84970375               0.926875               0.84970375 

1          6.38052022           1   1                1 
________________________________________________________________________________________________________________  

 

Table 7. In the Saturn-Sun interaction system, in which the values of m,           are 

given in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) 

and   (   )   ( ) , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   ___________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )                             

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 2.9148608     .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.1142644                       6.89332134               0.50                             -7.68098259         

0.09                    2.7098318           0.00542187  0.50405                0.00542187 

0.30            2.53365091           0.0627  0.545                0.0627 

0.40            1.46755144               0.1152  0.58                0.1152 

0.60            6.99895952           0.2832  0.68                0.2832 

0.80            4.24393787           0.5632  0.82                0.5632 

0.90            3.47693296           0.7587  0.905                0.7587 

0.95            3.17551596           0.87316875  0.95125                0.87316875 

1            2.9148608           1   1                                            1 

___________________________________________________________________________ 
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Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein in 

1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 3.27921834     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.1142644                     5.16999101               0.33333333                          -5.76073695         

0.09                    2.72063096           0.00408281  0.33873333               0.0040828 

0.30            2.62961447           0.04905  0.39333333               0.04905 

0.40            1.55480181               0.0928  0.44                0.0928 

0.60            7.68008668           0.2448  0.57333333               0.2448 

0.80            4.74886808           0.5248  0.76                0.5248 

0.90            3.90676047           0.73305  0.87333333               0.73305 

0.95            3.57141294           0.85850312  0.935                0.85850312 

1            3.27921834           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 3.49783291     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.1142644                       4.13599281               0.25                             -4.60858957         

0.09                    2.73134371           0.00327937  0.256075                              0.00327937 

0.30            2.71796856           0.04086  0.3175                               0.04086 

0.40            1.63079409               0.07936  0.37                0.07936 

0.60            8.2019892           0.22176  0.52                               0.22176 

0.80            5.08892306           0.50176  0.73                0.50176 

0.90            4.17940482          0.71766                0.8575                              0.71766 

0.95           3.81551091               0.84970375               0.926875               0.84970375 

1          3.49783291           1   1                1 
________________________________________________________________________________________________________________  

 

Table 8. In the Uranus-Sun interaction system, in which the values of m,           are 

given in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) 

and   (   )   ( ) , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      . 

__________________________________________________________________________   _____________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )                             

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 1.43794143     .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.10231223                     3.41990472               0.50                             -3.76980279         

0.09                    1.33679785           0.00542187  0.50405                0.00542187 

0.30            1.24988536           0.0627  0.545                0.0627 

0.40            7.23963600               0.1152  0.58                0.1152 

0.60            3.45268436           0.2832  0.68                0.2832 
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0.80            2.09359374           0.5632  0.82                0.5632 

0.90            1.71521952           0.7587  0.905                0.7587 

0.95            1.56652635           0.87316875  0.95125                0.87316875 

1            1.43794143           1   1               

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein in 

1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 1.61768410     . 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.10231223                    2.56492854               0.33333333                          -2.8273521         

0.09                    1.34212522           0.00408281  0.33873333               0.0040828 

0.30            1.29722553           0.04905  0.39333333               0.04905 

0.40            7.67005426               0.0928  0.44                0.0928 

0.60            3.78869391           0.2448  0.57333333               0.2448 

0.80            2.34268294           0.5248  0.76                0.5248 

0.90            1.92725935           0.73305  0.87333333               0.73305 

0.95            1.76182779           0.85850312  0.935                0.85850312 

1            1.61768410           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )               

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 1.72552972     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.10231223                     2.05194283               0.25                             -2.26188168         

0.09                    1.34740997           0.00327937  0.256075                              0.00327937 

0.30            1.34081182           0.04086  0.3175                               0.04086 

0.40            8.04493483               0.07936  0.37                0.07936 

0.60            4.04615574           0.22176  0.52                               0.22176 

0.80            2.51043675           0.50176  0.73                0.50176 

0.90            2.06175876          0.71766                0.8575                              0.71766 

0.95           1.88224480               0.84970375               0.926875               0.84970375 

1          1.72552972           1   1                1 
________________________________________________________________________________________________________________  

 

Table 9. In the Neptune-Sun interaction system, in which the values of m,           are 

given in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) 

and   (   )   ( ) , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      .  

__________________________________________________________________________   ____________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )  

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 8.82168782      .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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            2.01672915                     2.18712758               0.50                             -2.22371636         

0.09                    8.2011774           0.00542187  0.50405                0.00542187 

0.30            7.66797437           0.0627  0.545                0.0627 

0.40            4.44147485               0.1152  0.58                0.1152 

0.60            2.11820184           0.2832  0.68                0.2832 

0.80            1.28440769           0.5632  0.82                0.5632 

0.90            1.05227727           0.7587  0.905                0.7587 

0.95            9.61054791            0.87316875  0.95125                0.87316875 

1            8.82168782            1   1                 1      

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein in 

1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 9.92439908      .   

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.01672915                    1.64034569               0.33333333                          -1.66778727         

0.09                    8.23386056           0.00408281  0.33873333               0.0040828 

0.30            7.95840338           0.04905  0.39333333               0.04905 

0.40            4.70553407               0.0928  0.44                0.0928 

0.60            2.32434172           0.2448  0.57333333               0.2448 

0.80            1.43722245           0.5248  0.76                0.5248 

0.90            1.18236254           0.73305  0.87333333               0.73305 

0.95            1.08087117           0.85850312  0.935                0.85850312 

1            9.92439908            1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                  , suggesting that   ( )    ( ), with a precision of the order of 1.05860254     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            2.01672915                     1.31227655               0.25                             -1.33422982         

0.09                    8.26628215           0.00327937  0.256075                              0.00327937 

0.30            8.22580293           0.04086  0.3175                               0.04086 

0.40            4.93552099               0.07936  0.37                0.07936 

0.60            2.48229315           0.22176  0.52                               0.22176 

0.80            1.54013835           0.50176  0.73                0.50176 

0.90            1.26487709          0.71766                0.8575                              0.71766 

0.95           1.15474630               0.84970375               0.926875               0.84970375 

1          1.05860254           1   1                1 
________________________________________________________________________________________________________________  
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Table 10. In the Moon-Sun interaction system, in which the values of m,           are 

given in above Table 1, the numerical results of   (   ),   (   )   ( ),  
 (   )   ( ) 

and   (   )   ( ) , are obtained by using Equations (7, 4, 5, 6), respectively, noting that 

      .       

__________________________________________________________________________   _________________________________ 

X(v)=v/c         (   )             (   )   ( )         
 (   )   ( )            

 (   )   ( )  

Here, for p=1 and at v=c,   ( )  (
 

 
)                       ,   ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 1.08748828     .      

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            6.90948509               7.86953201               0.50                             -5.43749267        

0.09                    0.001011         0.00542187  0.50405                0.00541645 

0.30            9.45264934           0.0627  0.545                0.06269475 

0.40            5.47520142               0.1152  0.58                0.11519495 

0.60            2.61120068           0.2832  0.68                0.28319568 

0.80            1.58334586           0.5632  0.82                0.56319721 

0.90            1.29718847           0.7587  0.905                0.75869841 

0.95            1.18473460           0.87316875  0.95125                0.87316790 

1            1.08748828           1   1               1 

___________________________________________________________________________ 

Here, for p=2 and at v=c,   ( )    
                   , in good agreement with that, proposed by Einstein in 

1905,   ( )                
     and   ( )               

    , suggesting that   ( )    ( ) , with a 

precision of the order of 1.22342432     .   

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            6.90948509               5.90214900               0.33333333              -4.07812505        

0.09                    0.00101502                      0.00408281  0.33873333               0.00407871 

0.30            9.8106741           0.04905  0.39333333               0.04904579 

0.40            5.80071874               0.0928  0.44                0.09279575 

0.60            2.86531839           0.2448  0.57333333               0.24479598 

0.80            1.77172729           0.5248  0.76                0.52479712 

0.90            1.45755029           0.73305  0.87333333               0.73304828 

0.95            1.33243748           0.85850312  0.935                0.85850219 

1            1.22342432           1   1                1 
___________________________________________________________________________ 
Here, for p=3 and further at v=c,   ( )  

 

 
                      ,  ( )                

     and   ( )  

                 , suggesting that   ( )    ( ), with a precision of the order of 1.30498594     .       

------------------------------------------------------------------------------------------------------------------------------------------------------ 

            6.90948509               4.72171920               0.25                             -3.2625027        

0.09                    0.00101902                      0.00327937  0.256075                              0.00327607 

0.30            0.0001014                      0.04086  0.3175                               0.04085639 

0.40            6.08423383               0.07936  0.37                0.07935621 

0.60            3.06003196           0.22176  0.52                               0.22175611 
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0.80            1.89859641           0.50176  0.73                0.50175702 

0.90            1.55926963          0.71766                0.8575                              0.71765818 

0.95           1.42350654               0.84970375               0.926875               0.84970274 

1          1.30498594           1   1                1 
________________________________________________________________________________________________________________  


