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Principle of full action extremum 
 

 

What hypothesis do you propose and why do you propose it? 

There is a known principle of least action. The principle states that of all possible 

movements only the movement minimizing some functional – an integral of changed functions 

– realizes physically. (A minimum is characterized by functional increase with any function deviation from an 

optimal value). There is also a known method for deriving physical equations from the principle of 

least action. However, the principle is applicable only when total energy (sum of kinetic and 

potential energies) is preserved. The principle of least action does not reflect the fact that in real 

systems the total energy decreases in motion being converted into other forms of energy such as 

thermal energy, i.e. the energy is dissipated. Lack of dissipative systems (i.e. energy dissipation 

systems) formalism similar to the said principle seems to be strange: physical world is divided 

into a harmonious (with the principle of least action) part and a chaotic (”unprincipled”) part. 

The author proposes the principle of full action extremum applicable to the dissipative 

systems. The principle also states that of all possible movements only the movement setting an 

extremum of some functional realizes physically. (This functional is more complex as compared to the 

previous one – any deviation of the first group of functions from the optimal value makes the functional increase, 

while any deviation of the second group of functions from the optimal value makes the functional decrease – there is 

a saddle line).  

Along with the said principle, the author proposes a method for constructing a 

corresponding functional. The author applied these principle and method in electrical 

engineering, electrodynamics, mechanics and hydrodynamics. Let’s take a closer look at the last 

field of application. 

 

The Navier-Stokes equations are basic equations in the mathematical models of viscous 

liquid dynamics. The existence and uniqueness of this system solution are proved only for simple 

cases. Nevertheless already for half a century only numerical simulation is being used, the 

attention of computational mathematics experts is mostly devoted to developing efficient 

methods for numerical integration of hydrodynamics equations. The analysis of this equations 

system solution presents one of problems for the solution of which the Clay Mathematics 

Institute (http://www.claymath.org/) had assigned a 1 million US dollar award – see 

http://www.claymath.org/millennium-problems/navier%E2%80%93stokes-equation. It is essential to 

prove or refute the existence and uniqueness of this problem solution. It is essential to prove or 

refute the existence and uniqueness of this problem solution. Also a number of commercial 

firms, such a Boeing, had assigned their awards for the solution of this problem.  

The author had found the required proof and published a book - see 

http://www.lulu.com/shop/solomon-i-khmelnik/navier-stokes-equations-on-the-existence-and-

the-search-method-for-global-solutions/paperback/product-14438528.html. 
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Why is your proposal of earth-shaking significance? 

The principle of least action is completely inapplicable in electrical engineering. In 

electrodynamics, mechanics, hydrodynamics it is applicable only in special cases, when there is 

no heat loss. Specifically, until now these hydrodynamic equations are solved only for a few 

special cases. In other cases a numerical simulation is used. A rigorous solution of this equations 

system will significantly change and reduce the cost of hydro- and aerodynamic calculations. 

In general case the proposed principle is applicable to all fields of physics where 

differential equations are used. This will allow to develop new and universal methods in these 

fields for solving these equations. 

 

Briefly, how will you test your hypothesis? 

The principle and method are tested and proven in electrical engineering, 

electrodynamics, mechanics and hydrodynamics. But they are not in general scientific use. In 

general case the proposed principle is applicable to all fields of physics where differential 

equations are used. This statement can be tested by constructing the said functional for various 

fields of physics. To do this, the results should be widely published and offered to young 

scientists for further development. 

 

 

Which field of science or group of scientists does your proposal challenge? 

The principle of least action is one of the key propositions in modern physics. However, it 

is often applied to dissipative systems and, in particular, to electrodynamics with no grounds. 

The proposed principle exposes this groundlessness and is therefore a challenge for the authors 

of the corresponding papers. 

As to the Navier-Stokes equations, they are considered in hundreds of general physics and 

hydrodynamics books and thousands of hydro- and aerodynamics articles. Solutions of these 

equations for various special case are proposed. A universal solution is, of course, a challenge 

for the authors of these papers.  

 

PS  For receiving the award of Clay Mathematics Institute the said book should be presented to 

this institute by an outside organization (and not by the author). If the Institute for Venture 

Science would present this book to Clay Mathematics Institute and the award would be 

received, the author undertakes to transfer a part in 30% of the award to the Institute for 

Venture Science . 

 

 

Solomon I. Khmelnik, PhD 
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   Solomon I. Khmelnik, PhD 

 
 

I have lived and have been working in Moscow. 
I have a Ph.D. in computer hardware design. 
In Russia I worked for several years developing computers for missile systems. Next, I 

worked at the state's scientific research institute for electric power engineering. 
In Israel I worked for several companies, including the Israel Electric Corporation. Next, I 

started my own company which developed a special purpose processor. All the while I was 

engaged in independent research.  

My focus was the mathematical aspects of electrical, electrodynamics and 

electromechanical systems. 
During this time I have published over 300 hundred articles, patents and books. 
I am over 10 years publishes international periodic multiple-discipline scientific and 

technical printing magazine in English and Russian "The Papers of Independent Authors", ISSN 

2225-6717, in Russian and English.  

To date published 35 volumes , where the 443 articles published by 144 authors from 13 

countries. Among the authors of 54 professors, doctors and candidates of sciences. 

This is the first printed UNrefereed magazine. Lack of refereed (and justification for this 

on the first page of the magazine) is often considered a drawback of the magazine. Institute for 

Venture Science is a bright and convincing proof of this. 

 
 

 

 

 


