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Аннотация. ,            . 

Ключевые слова: , ,  , ,    

Введение.       -      
   . 

Методы  и материалы; результаты.    (1643–1727) -

           -

   [1].      -

                  
            ,     .  

 ,          [2]. 

 2021   ,     :  

       [3].    

 .  ,      
    ,      .    
    . 

        ( -

      ,      ).  

      ,     
       XIX           (1789–1857). 

   « ». 

,         -

        (   -

      ),       

.        -

 . ,        

   —    -

. 

Заключение. ,        
       .        

:   .  
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Abstract. It has been proven that the law of gravity follows from Kepler's laws.  
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Introduction. To mathematically derive Newton's law of gravitation, it is enough 

to know Kepler's laws. 

Methods and materials; results. Isaac Newton (1643–1727) established a 

close connection between Kepler's laws and the law of universal gravitation he dis-

covered [1]. Newton's formulation of the law of gravitation was the result of con-

sidering a large number of problems about the motion of celestial bodies in the So-

lar system, which he managed to solve. Newton was able to prove that Kepler's 

laws follow from the law of gravitation [2]. 

In 2021, the author showed that the converse is also true: the law of gravity fol-

lows from Kepler's laws [3]. The proof of this statement was incomplete. It remained 

to explain that the Kepler constant depends only on the mass of the Sun, which was 

later proven. This report examines the complete proof of the converse statement. 

The proof is based on the inversion of gravitating bodies (the Sun attracts the 

planet with the same force with which the planet attracts the Sun). An important 

role in the proof is played by functional equations, which were derived in the early 

19th century by the French mathematician Augustin Louis Cauchy (1789–1857). 

See his book «Analyse algébrique». 

It is shown that the principle of superposition of gravitational forces intro-

duced by Newton leads to two linearity conditions (additivity and homogeneity), 

written through a pair of mutually equivalent functional equations. The solution to 

these equations is a homogeneous linear numerical function. Recall that the lineari-

ty conditions are usually used to define a linear mapping, the central concept of 

linear algebra. 

Conclusion. It is known that the inverse square law follows from Kepler's 

laws. The inversion of gravitating bodies allows us to generalize the inverse square 

law: to derive the law of gravity.  
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