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CONCENTRATIONS FORMULA CONDITIONAL OPTIMALITY 
WITH RESPECT TO THEIR ENTROPY 

The paper theoretically considers the possibility of the multi-optional hybrid func-
tions entropy conditional optimization doctrine applicability with the purpose of dis-
covering substantiated reason for the mean concentration existence, as well as the 
reasons for the formula optimality. The mean substances concentration in a mixture 
formula is obtained with taking into account the degree of uncertainty for a certain 
type hybrid-optional effectiveness functions. The approach has a significance of a 
plausible explanation for phenomena stipulated by multi-optionality. 

Keywords: mean concentration formula, optimization, entropy doctrine, multi-
optionality, hybrid optional function, optimal distribution, variational problem. 

Introduction. Concentrations of substances in mixtures are very important [1-3]. It 
influences the reliability and maintainability of engineering devices [4]. It refers to air-
craft maintenance and repair technologies [5, 6] or power losses in gear systems [7]. 

Mathematically, it is the simplest problem; it expresses just the ratio of masses: 
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where ic  is the mass fraction (mean concentration) of each component, iG  is the mass 
of the given component, G  is the total mass of the mixture. Equations (1) can be 
found, perhaps, at any books on both chemistry and physics [2]. 

State of the problem. Although equations (1) are absolutely simple and exactly 
correct, there is always a necessity to make known some new aspects of the objectively 
existing phenomena with certain plausible scientific explanations [8, 9]. 

This definitely continues to instigate the scientifically grounded research in the 
fields of knowledge discovering [10-16]. In this respect, the identified research gap is 
still the lack of the newly emerged theories [10-31] connections to the well-known con-
cepts, likewise equations (1) [2], having already been used through the centuries. 

Problem setting. According to the state of the problem, it is required to find the 
equations (1) following a certain variational principle of multi-optional conditional op-
timality of special hybrid-optional effectiveness functions uncertainty [15]. 

Purpose of the paper. The presented paper is aimed at discovering the substantiat-
ed reasons for a substances mixtures mean concentrations formula (1) optimality exist-
ence and to demonstrate, on such an example, the multi-optional hybrid functions entro-
py conditional optimization principle, as a doctrine [10-31], applicability. 

Multi-optional concept. The masses of the given components contained in a 
mixture can be considered as the options of the mixture formation process. Now, the 
options being treated in the framework of the multi-optional hybrid functions entropy 
conditional optimization doctrine will make it possible constructing an objective func-
tional of the following kind: 
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where   is some indispensible, undetermined yet parameter of the process,   is the 

other intrinsic parameter for the constrain of the normalizing condition: 01
1
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  and   are the internal structural parameters of the hybrid optional functions ic  dis-
tribution (conditional optimal distribution of the concentrations functions with respect 
to the functions’ degree of uncertainty and regarding to the supposed possible loga-
rithmic values iGln  of the corresponding optional effectiveness functions). 

The necessary conditions of functional (2) extremum existence yield 
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Then from conditions (3) 
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The normalizing condition of functional (2) inevitably means 
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The obtained result of (5) at the value of 
 1  (6) 
is identically nothing else as the mass fraction of (1). 

Discussion on the proposed doctrine. The proposed doctrine (2-6) is different 
from the entirely logical for the mean concentration ic  determination approach (1). 
Parameter   conceptually takes into account uneven local distributions of substances. 

The traditional view entropy figuring out in the objective functional expression 
(2) is incapable to catch the positive, negative, or neutral properties of the uncertainty 
of the mixtures substances distributions, whereas the developed in reference [25] hy-
brid combined relative pseudo entropy function: 
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can really make help with such problem of the concentrations uncertainty direction 
determination. 

Here in expression (7) maxH  is the maximal possible entropy (uncertainty) of con-
centrations, cH  is the factual entropy, 
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where 
jc  and 

kc  are positive and negative properties concentrations respectively, M  
and L  are numbers of the substances with the positive and negative properties: 
 nLM  . (9) 

Conclusions. It is discovered an explanation for the mass fraction formula (1) in 
terms of the multi-optional conditional optimality doctrine for the special hybrid-
optional effectiveness functions uncertainty (2-6). Parameters of the hybrid combined 
relative pseudo entropy function (7-9) need further investigation. 



ISSN 03702197        Problems of friction and wear, 2018, 1 (78) 
 

87

References 
1. Moran M. J. Engineering Thermodynamics. Mechanical Engineering Handbook: Ed. 

Frank Kreith / M. J. Moran. – Boca Raton: CRC Press LLC, 1999. – 89 p. 
2. Newman J. S. Electrochemical systems: 3rd ed. / J. S. Newman, K. E. Thomas-Alyea. – 

Hoboken, New Jersey, USA: Wiley-Interscience, John Wiley & Sons, Inc., 2004. – 672 p. 
3. Shpenkov G. P. Friction surface phenomena: Tribology series, 29, Editor: D. Dowson 

/ G. P. Shpenkov. – Amsterdam, The Netherlands: Elsevier Science B. V., 1995. – 359 p. 
4. Dhillon B. S. Maintainability, maintenance, and reliability for engineers / B. S. Dhillon. 

– New York: Taylor & Francis Group, 2006. – 214 p. 
5. Functional coatings application for strengthening and restoration of aviation products 

/ S. Dmitriyev, A. Koudrin, A. Labunets, M. Kindrachuk // Aviation. – 2005. – vol. 9, no. 4. – 
pp. 39-45. 

6. Kroes M. J. Aircraft maintenance and repair: 7th ed. / M. J. Kroes, W. A. Watkins, 
F. Delp, R. Sterkenburg. – New York, New York, USA, McGraw-Hill, Education, 2013. – 
736 p. 

7. Stavytskyy V. Power losses of gear systems / V. Stavytskyy, O. Bashta, P. Nosko, 
G. Boyko, A. Golovin // Problems of friction and wear. – 2017. – vol. 4(77). – pp. 107-116. 

8. Jaynes E. T. Information theory and statistical mechanics / E. T. Jaynes // Physical re-
view. – U.S.A. – 1957. – Vol. 106, № 4. – pp. 620-630. 

9. Jaynes E. T. Information theory and statistical mechanics. II / E. T. Jaynes // Physical 
review. – U.S.A. – 1957. – Vol. 108, № 2. – pp. 171-190. 

10. Kasianov V. Subjective Entropy of Preferences, Subjective Analysis: Monograph 
/ V. Kasianov. – Warsaw, Poland: Institute of Aviation Scientific Publications, 2013. – 644 p. 

11. Kasianov V. A. Extremal Principle of Subjective Analysis. Light and Shadow. Propor-
tions of Shadow Economy. Entropy Approach: Monograph / V. A. Kasianov, 
A. V. Goncharenko. – Kyiv, Ukraine: Publishing House “Kafedra”, 2017. – 90 p. 

12. Goncharenko A. Aircraft operation depending upon the uncertainty of maintenance al-
ternatives / A. V. Goncharenko // Aviation. – 2017. – vol. 21, no. 4. – pp. 126-131. 
https://doi.org/10.3846/16487788.2017.1415227 

13. Goncharenko A. V. One theoretical aspect of entropy paradigm application to the 
problems of tribology / A. V. Goncharenko / Problems of friction and wear. – 2017. – 
vol. 1(74). – pp. 78-83. (ISSN: 0370-2197) 

14. Goncharenko A. V. A concept of multi-optional optimality at modeling ideal gas iso-
thermal processes. / A. V. Goncharenko // Electronics and control systems. – 2017. – 
vol. 2(52). pp. 94-97. DOI: 10.18372/1990-5548.52.11885 (ISSN: 1990-5548) 

15. Goncharenko A. V. A diagnostics problem of a-posterior probability determination via 
Bayes’ formula obtained in the multi-optional hybrid functions entropy conditional optimiza-
tion way / A. V. Goncharenko // Problems of friction and wear. – 2017. – vol. 4(77). – pp. 95-
99. (ISSN: 0370-2197) 

16. Goncharenko A. V. A hybrid approach to the optimal aeronautical engineering 
maintenance periodicity determination / A. V. Goncharenko // Proceedings of the NAU. – 
2017. – № 3(72). – pp. 42-47. 

17. Goncharenko A. V. Aeronautical engineering maintenance periodicity optimization 
with the help of subjective preferences distributions / A. V. Goncharenko / Proceedings of the 
NAU. – 2017. – vol. 2(71). – pp. 51-56. 

18. Goncharenko A. V. Aircraft maximal distance horizontal flights in the conceptual 
framework of subjective analysis / A. V. Goncharenko // Proceedings of the NAU. – 2013. 
№ 4(57). – pp. 56-62. (ISSN 1813-1166 print / ISSN 2306-1472 online) 

19. Goncharenko A. V. Alternativeness of control and power equipment repair versus 
purchasing according to the preferences of the options / A. V. Goncharenko // Electronics and 
control systems. – 2016. – vol. 4(50). – pp. 98-101. (ISSN: 1990-5548) 

20. Goncharenko A. V. An alternative method of the main psychophysics law derivation 
/ A. V. Goncharenko // Clin. and Exp. Psychol. – 2017. – vol. 3(155). – pp. 1-5. 



ISSN 03702197        Проблеми тертя та зношування, 2018, 1 (78) 
 

88

21. Goncharenko A. V. An example of an alternative method of the normal distribution 
density derivation via a concept of a multi-optional optimality / A. V. Goncharenko // Electron-
ics and control systems. – 2017. – vol. 3(53). – pp. 95-99. 

22. Goncharenko A. V. Exponential distribution density derived with the help of the mul-
ti-optional hybrid functions entropy conditional optimization / A. V. Goncharenko // Problems 
of friction and wear. – 2017. – vol. 4(77). – pp. 90-94. (ISSN: 0370-2197) 

23. Goncharenko A. V. Applicable Aspects of Alternative UAV Operation 
/ A.V. Goncharenko // 2015 IEEE 3rd International Conference “APUAVD” Proceedings. Oc-
tober, 13-15, 2015, Kyiv, Ukraine. – 2015. – pp. 316-319. 

24. Goncharenko A. V. Artificial versus natural intellect in control of optimality 
/ A. V. Goncharenko // Intellectual systems for decision making and problems of computation-
al intelligence: International conference. Yevpatoria, May, 20-24, 2013, Kherson, Ukraine. – 
2013. – pp. 20-22. (ISBN 978-966-8912-70-2) 

25. Goncharenko A. V. Measures for estimating transport vessels operators’ subjective 
preferences uncertainty / A. V. Goncharenko // Transactions of the Institute of Aviation. – 
2013. – vol. 228. – pp. 13-21. (ISSN 0509-6669) 

26. Goncharenko A. V. Optimal managerial and control values for active operation 
/ A. V. Goncharenko // Electronics and control systems. – 2016. – vol. 3(49). – pp. 112-115. 

27. Goncharenko A. V. Several Models of Artificial Intelligence Elements for Aircraft 
Control / A. V. Goncharenko // 2016 IEEE 4th International Conference “MSNMC” Proceed-
ings. October, 18-20, 2016, Kyiv, Ukraine. – 2016. – pp. 224-227. 

28. Goncharenko A. V. Several Models of Physical Exercise Subjective Preferences 
/ A. V. Goncharenko // Clin. and Exp. Psychol. – 2016. – vol. 2(121). – pp. 1-6. 

29. Goncharenko A. V. Subjective entropy maximum principle for preferences functions 
of alternatives given in the view of logical conditions / A. V. Goncharenko // Artificial Intelli-
gence. – 2013. – № 4(62). – 1 G. pp. 4-9. 

30. Goncharenko A. V. Navigational Alternatives, Their Control and Subjective Entropy 
of Individual Preferences / A. V. Goncharenko // 2014 IEEE 3rd International Conference 
“MSNMC” Proceedings. October, 14-17, 2014, Kyiv, Ukraine. – 2014. – pp. 99-103. 

31. Goncharenko A. V. Optimal UAV Maintenance Periodicity Obtained on the Multi-
Optional Basis / A. V. Goncharenko // 2017 IEEE 4th International Conference “APUAVD” 
Proceedings. October, 17-19, 2017, Kyiv, Ukraine. – 2017. – pp. 65-68. 

 

The paper was received by the editorial office on the 05.02.2018 

А. В. ГОНЧАРЕНКО 

УМОВНА ОПТИМАЛЬНІСТЬ ФОРМУЛИ КОНЦЕНТРАЦІЙ  
ЩОДО ЇХНЬОЇ ЕНТРОПІЇ 

Стаття розглядає теоретично можливість застосування доктрини умовної оптимізації 
ентропії багатоопційних гібридних функцій з метою відкриття обґрунтованої причини 
існування середньої концентрації, а також причин оптимальності тієї формули. Формула 
середньої концентрації речовини у суміші отримується з урахуванням ступеня невизна-
ченості певного типу гібридно-опційних функцій ефективності. Даний підхід має зна-
чущість правдоподібного пояснення для явищ, обумовлених багатоопційністю. 

Ключові слова: формула середньої концентрації, оптимізація, ентропійна доктрина, 
багатоопційність, гібридна опційна функція, оптимальний розподіл, варіаційна задача. 
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