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Abstract
If there are two objects of unknown mass. To determine the ratio of their weights, in nature, all we need is a weightless 
rod and a fulcrum. If we place two objects on the rod and fulcrum at the balance point, then the balance point becomes 
the barycenter. Measuring the distance between them from the barycenter yields the relationship 
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differentiating each distance with respect to time yields              , which defines Newton's first law of motion, 
momentum. Therefore, interacting between two objects has two opposing momenta. Newton's second law is the law of 
acceleration. Differentiating one momentum of the two momenta with respect to time gives     . Since interaction is 
mutually attractive forces between two objects, it is the sum of the two forces between two objects. In other words, 
      . Newton's third law, the law of action and reaction, is two forces with opposite directions repel each other, but 
the result is the same as interaction. In Newton's law of universal gravitation, gravity also applies equally to the interaction 
between two objects. The gravitational force is        

  . In the former case, kinetic energy is         , and 

gravitational energy is          
 . If the two energies are equal, the relation between the two becomes         . This is 

the same equation given in the Einstein field equation. When an object moves at the speed of light, all of the object's mass 
convert to energy, which is Einstein's energy-mass equivalence principle,      . Furthermore, if we extend the Newton's 
law of universal gravitation, the law of universal gravitation between three bodies becomes            

    
       

    
  

     
     . 

 

A. Weight and Momentum 

A scale is a tool that can quantify the weight of anything. In nature, a rod and a fulcrum may replace scales. 
While these two cannot measure the weight of each object, they can determine its barycenter. To compare the 
weights of two or more objects, place them on the rod and find the point of bary- 

 

center where they are balanced. The point where each object laid is also its own barycenter. 

By measuring the distance between each object and the barycenter, we can determine which of the two objects is 
lighter. Comparing the weights of two objects    and   , if the distance between object    and the fulcrum 
is    and the distance between object    and the fulcrum is   , the following equation holds: 

                 
  
  

    
  

   (1) 

If we know the weight of one, we can also know the weight of the other. 
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Now, 
differentiating each distance with respect to time yields 
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acceleration. Differentiating one momentum of the two momenta with respect to time gives 
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 Since interaction 
is mutually attractive forces between two objects, it is the sum of the two forces between two objects. In other words, 
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 Newton’s third law, the law of action and reaction, is two forces with opposite directions repel each other, 
but the result is the same as interaction. In Newton’s law of universal gravitation, gravity also applies equally to the 
interaction between two objects. The gravitational force is 
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 In the former case, kinetic energy is 
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This is the same equation given in the Einstein field equation. When an object moves at the speed of light, all of 
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 Furthermore, if 
we extend the Newton’s law of universal gravitation, the law of universal gravitation between three bodies becomes 
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Weight and Momentum
A scale is a tool that can quantify the weight of anything. In nature, a rod and a fulcrum may replace scales. While these 
two cannot measure the weight of each object, they can determine its barycenter. To compare the weights of two or 
more objects, place them on the rod and find the point of bary-
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weight and the distance from the barycenter to the object is constant.

For multi-body problems, including the three-body problem, the following holds true: If we place object 

Here, the point where the fulcrum is located is the point of application, which is the barycenter of the two 
objects    and   . While the barycenter, or the point of application, is an imaginary point, it tells that the 
product of each weight and the distance from the barycenter to the object is constant. 

For multi-body problems, including the three-body problem, the following holds true: If we place object    on 
the right side of the rod, the barycenter will shift to the right; if we place object    on the left side, the 
barycenter will shift to the left. 

Simplifying these, we see that the sum of the weights of each object on the left multiplied by their distances to 
the barycenter is equal to the sum of the weights of each object on the right side by their distances to the 
barycenter, 

                          (2) 

The three-body problem refers to the case where one object is placed on the left side of a rod and two on the 
right side. However, it also applies to binary systems, where two objects are placed on the left side and one 
object on the right. The multi-body problem extends the Eq. (2) to apply to complex systems. 

Since distance divided by time equals velocity, differentiating the Eq. (1) with respect to time yields Newton's 
first law, the law of inertia, 

  
   
      

   
                               (3) 

Now, the Eq. (1) is transformed from weight under gravity to mass, and the two momenta interact between the 
two objects, which, as defined by Newton, are unaffected by external forces such as gravity. 

In other words, we can see that the momentum, which is the product of the mass of each object and the velocity 
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of object   . Since the distance to the barycenter is zero, the momentum also becomes zero. This indicates that 
the object is at rest. 

The law of inertia states that a moving object's state of motion remains constant unless acted upon by an 
external force. Therefore, from the Eq. (3), we have: 
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Newton's first law, the law of inertia, defines momentum as      by taking one of two equals of the Eq. (4) 
above. If          and         , then       , so interacting objects always have two opposing 
momenta. As long as interaction exists, two momenta always exist. However, since the two momenta are in 
opposite directions, they may be calculated as follows: 
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In other words, it was assumed that inertial interactions maintain balance, resulting in zero momentum. This 
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generated is understood to disappear. However, after the collision, the energy is simply converted to another 
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mutually attractive forces between two objects, it is the sum of the two forces between two objects. In other words, 
      . Newton's third law, the law of action and reaction, is two forces with opposite directions repel each other, but 
the result is the same as interaction. In Newton's law of universal gravitation, gravity also applies equally to the interaction 
between two objects. The gravitational force is        

  . In the former case, kinetic energy is         , and 

gravitational energy is          
 . If the two energies are equal, the relation between the two becomes         . This is 

the same equation given in the Einstein field equation. When an object moves at the speed of light, all of the object's mass 
convert to energy, which is Einstein's energy-mass equivalence principle,      . Furthermore, if we extend the Newton's 
law of universal gravitation, the law of universal gravitation between three bodies becomes            
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A. Weight and Momentum 

A scale is a tool that can quantify the weight of anything. In nature, a rod and a fulcrum may replace scales. 
While these two cannot measure the weight of each object, they can determine its barycenter. To compare the 
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. 
Since the distance to the barycenter is zero, the momentum also becomes zero. This indicates that the object is at rest.

The law of inertia states that a moving object’s state of motion remains constant unless acted upon by an external force. 
Therefore, from the Eq. (3), we have:
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barycenter will shift to the left. 

Simplifying these, we see that the sum of the weights of each object on the left multiplied by their distances to 
the barycenter is equal to the sum of the weights of each object on the right side by their distances to the 
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opposite in direction.  

Therefore, since the law of universal gravitation has two interacting forces, it can be expressed as follows by 
multiplying both sides by two, 
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Equations (9) and (11) are fundamentally identical, but the amount of energy varies depending on whether there 
are one or two forces interacting.  

From this, the energy    between objects under gravitational force can be obtained as follows: 
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If the kinetic energy    obtained from the equation (8) and the gravitational energy    from the equation (12) 
are equal, then the following relationship is given, 
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If we eliminate   from both sides of the above, we have, 
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This is the same result as the equation given by the Einstein Field Equation. 

 

C. Three-body problem 

The three-body problem, by adding an additional object,   , to the two-body problem, attempts to elucidate the 
forces relationships among the three-body interactions. 
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The kinetic energy           by Émilie du Châtelet, is the result obtained by calculating only one of the two 
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energy-mass equivalence principle. Therefore, the kinetic energy is given by         
   , which is the same 
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Three-Body Problem
The three-body problem, by adding an additional object, 
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We can see that when    is removed from the three-body problem, it is reduced to a two-body problem. 
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C. Three-body problem 

The three-body problem, by adding an additional object,   , to the two-body problem, attempts to elucidate the 
forces relationships among the three-body interactions. 

 is removed from the three-body problem, it is reduced to a two-body problem.
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