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Introduction
The human activity process is accompanied with a decision making. Most often the decisions are made in situations of some multi-alternativeness (multi-optionallity) with respect to goals, objectives or simply certain kind of results (utilities, usefulness, possibilities etc.)
In such consideration it is applicable to operate with the provisions of the Subjective Analysis Theory (SAT) [1-7], developed by Professor Kasianov V. A., National Aviation University, Kyiv, Ukraine.
The SAT elaboration was based upon an adoption of the mathematical tool of the well-known from the statistical physics Jaynes’ principle [8-10]. This implies the idea of the Entropy Paradigm (EP) conversion from the theoretical physics domain into the area of psychology, sociology, human behavioral sciences, which is indispensable at the decision making and other types of the human, natural or artificial intelligence manipulations.
Moreover EP seems a promising concept helping discovering new aspects of the purely objectively existing phenomena (on the contrary to SAT involving the subject – active element of the system for a decision making). The working hypothesis of the SAT EP is the postulate of the human choice optimality interpreted as the Subjective Entropy Maximum Principle (SEMP), [1-7].
Many applications of SEMP as well as the potential of the principle implementations were demonstrated in publications [11-164], especially in dissertation [105]. Evolution of SEMP to the Multi-Optional Hybrid Effectiveness Functions Entropy Conditional Optimization Doctrine (MOHEFECOD) was shown in works [11-13, 17-19, 21, 22, 25-27, 43, 45-47, 54, 64, 72, 82, 94, 95, 164]. In case of the MOHEFECOD application the researcher has to deal with the objectively existing options of the processes [11-13, 17-19, 21, 22, 25-27, 43, 45-47, 54, 64, 72, 82, 94, 95, 164], whereas in SEMP it is about alternatives and their subjective preferences, [1-7].
The objectives of the presented paper are to illustrate the opportunities of the theory implementation to the various problems arising in the sphere of the decision making related to the issues of, for example, [11-164].
Theoretical Concepts
The cornerstone of the presented research is SEMP. It postulates the optimality of individuals’ preferences with taking into consideration the uncertainty of available alternatives. That is deemed as an indispensable property of the human psych dictating the behavioral choice.

Variational Principle of Psychology

In particular the human psychological behavioral choice factor influence problems are connected with economy, sociology, education, taken into account in engineering, including when safety of such systems is considered.

In the presented study we are going to propose the EP for the research on the basis of a psychological investigation. All questions connected with this paradigm have been conditionally named as “subjective analysis” [1-7]. The major principle of subjective analysis is expressed with the following postulate: ”individuals’ subjective preferences distributions are realized in an optimal way on a given set of alternatives”.

It is supposed that the optimization principle named above as SEMP has been “soldered” into our psych “priory”.

The question about genesis of such a principle belongs to the domain of the evolution theory and neurophysiology.

On condition when an information flow is processed quite effectively and adequately, participants of a going on process have a possibility, taking into account available resources needed for running their own business, to choose that or another attainable (achievable, reachable) alternative in the problem-resource situation having been formed. At this, proceeding from some theoretical speculations and [1-7], the subject forms his/her own preferences at the set of achievable for his/her goals alternatives with engaging a functional taken in a rather general view [3, p. 147, (3.195)]:
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Choosing functional (1) in the view of [3, p. 151, (3.212)]:
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where 
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where 
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 – utility function having a positive sense; from the necessary condition of an extremum for the cases of (2, 3) [3, p. 151]:
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we get the so called functions of preferences distributions of the first kind (subject preferences) of a canonical view [3, p. 152, (3.213), p. 153, (3.215)]:
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in which the coefficients of 
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 – if the subjective attention formed in the view of the functional of (3), is drawn to, perhaps, the same alternatives, but their positive qualities are now have to be taken into account.

The expressions proceeding in the derivations of preferences (5), preceding preferences (5), are analogous to the obtained at references [8, p. 623, (2-4)]. The equation equivalent to preferences (5) is introduced at reference [165] as the axiom by Luce for the probability of a choice and it was used at publications [166, p. 265, (2); 167, p. 3, (2)] for preferences.

The function of the subjective preferences of the view of 
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Fig. 1 – View of the functions of preference [3, p. 152, Fig. 3.15]
Since 
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, then in the given case the functional reaches a maximal value at the multiplicity given with the interrelationships, [3, p. 152]:
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Because of a linearity of the functions of 
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taking place.

This means that the subject chooses the distribution of the negative preferences in such a way that the entropy of the 
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 distribution is conditionally maximal at the satisfaction of an isoperimetric conditions, that is tends to an evenness of the negative preferences – to the maximal taking all negative factors into account.
For the criterion of 
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, having the view of (a) depicted in Fig. 1. And likewise in the case of the functional of (2), the condition of [3, p. 153]:
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satisfies.

The distribution of 
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 [3, p. 153, (3.215)] again delivers a conditional maximal value to the entropy of 
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 at a corresponding multiplicity given with an isoperimetric conditions.

Practical Applications

The ideas of SEMP were implemented in the problems discussed in [105].

Operation of Active Transport Systems in Conditions of Multi-Alternativeness and Uncertainty
First, concerning the problem and principles of operation of active Transport Systems (TS)s (functioning of technical, economic, social systems) the general theoretical provisions of the research, the problem connected with the operation and repair of means of transport are formulated, the influence of the Decision Making Person (DMP), an active element of the operation of the TS or the subject is taken into account, the scientific involvement of the mathematical apparatus is scientifically justified, which allows using explicitly the system of preferences of the subject regarding the achievable alternative states.
For optimal operation of active TS, the functional is postulated
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where 
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It is proposed the measure of the individual’s subjective preferences certainty in the view of the hybrid combined relative pseudo-entropy function:
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where 
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 – maximal value of the entropy, in the problems formulated as (9):
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where 
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One particular case of the variational problem of an active system operation (9) gets the view of
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where 
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 – coefficient taking into account the difference in the dimensions.

This takes place in situations of flight safety if it relates with the set of the two alternatives, such as the altitude and the rate of the altitude change. The same is to the dangerous circumstances approaching (hurricane, thunderstorm and so on).
In functional (14) the cognitive function is
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and the core of the conflict –
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Canonical distributions of preferences:
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Differential equation for getting the extremal
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Fig. 2 demonstrates the fragment of flight, climbing from 1000 m, with the initial conditions: 
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Fig. 2 – Subjective dependencies of active aviation system
For a linear non-inertness object of operation
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where 
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 – output value 
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where 
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 – coefficient of the governor augmentation, 
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 – error value,
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where 
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 – preset action.

Computer simulation for (20)-(22), as well as
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at 
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Suppose that operational expenses are proportional to the error absolute value (23):
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where 
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 – coefficient.

Let 
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where 
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Total costs
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For any fixed moment of time, consider the variation of parameter 
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 as a continuous alternative. The cognitive function is (26).
The functional is
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The extremal of 
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, as the Euler-Lagrange equation solution has the view of the preferences distribution density:
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On condition: 
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at the same time
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that is the maximal preference density distribution (29) chooses the value of 
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k

, as the continuous alternative, ensuring (30), the minimal value of the cognitive function (26).

It is shown in Fig. 3.
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Fig. 3 – Optimal control by the preferences density distribution
The apparatus of the preference density distribution getting in cases of common continuous alternatives for the specified discrete alternatives is based upon the approach described with the procedures of (27)-(30) with the functional having the integrand of the special kind [83].

It is proposed to consider the multi-alternativeness as the background for the uncertainty. In Fig. 4 it is shown a possible way of the system gradual inclination to the certainty of the wrong alternative.

That is the negative side of the event evolution is getting more and more preferences (see Fig. 4), however, alas, the traditional view entropy does not show that just heading to the zero value (dynamics of the situation development is getting more and more certain) (the similar is visible in Fig. 2).
The approach allows finding optimal combinations of the objective functions given in logical constraints [92]:
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[image: image133]
Fig. 4 – Pseudo-entropy varies in the interval of [–1 … 1]
For the system of (31), likewise (9), where 
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, the DMP preferences functions (17) will be
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The sign «–» at 
[image: image137.wmf]0

>

b

 is used to get the higher preferences for lower objective functions values. The optimal combinations of the preferences
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The function of the intellectual diapason is proposed in the view of [92]:
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Recursive models give the possibility to simulate the active systems behavior with the memory [131, 134, 135].

For the functional in the type of (9)

[image: image140.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

[

ò

å

ç

è

æ

+

p

a

+

p

a

+

p

b

+

p

p

-

=

F

=

=

p

2

1

3

3

2

2

1

4

1

ln

t

t

N

i

i

i

t

x

t

x

t

t

x

t

t

x

t

t

t

&

&





[image: image141.wmf](

)

(

)

(

)

(

)

dt

t

t

x

t

x

t

N

i

i

÷

÷

ø

ö

p

g

+

ú

û

ù

p

a

+

å

=

=

4

1

4

4

&


(35)

ten partial variants have the general view solution
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where
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All considered above cases of (35) have some invariants. The under-integral functions do not depend upon the independent variable [image: image154.wmf]t

, that is the time, explicitly. Therefore, in each of the (35) cases, the function by Hamilton is the first integral of the corresponding system of the canonical equations by Euler-Lagrange (hence, of the equivalent system of the differential equations of the first order and the initial system of the differential equations of the second kind, formed from the system of the equations by Euler-Lagrange being considered).

For the general case expressed with the functional (9), with the only exception of «[image: image155.wmf]b
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», from the necessary conditions of the extremum existence for two alternative situation there is a mathematical formulation obtained:
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of the well know Weber-Fechner law, the main law of psychophysics and the law of the subjective value by Jacob Bernoulli. Thus, SEMP allows obtaining analytically the dependencies discovered earlier by empirical ways. This proves the justification of the pointed accepted postulates, gives good reasons for their implementations, creates a certain breakthrough in the theory of control in active systems and simulation of applicable research fields. The given concept makes it possible to derive the laws of subjective conservatism: (40), as well as
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 – corresponding dimensionless stimuli function, at two alternatives
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For three alternatives
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