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INTRODUCTION

This METHOD GUIDE ON THE SELF-STUDY (SS) is contemplated in
response to the needs of our students in more detailed elaborations
concerning problems stated, set or given for the students’ independent
work on this subject for the specified CALCULATION AND GRAPHIC
WORK (CGW), possibly used in their TERM PAPERING (TP), COURSE
PROJECTING (CP), further GRADUATION PAPERS or even PH.D.
STUDIES. The whole material is split into portions. Each portion is
intended to cover a fraction of probable applications aimed at
TRANSPORT VEHICLES OPERATION or their adjacent problems.

The presented in this, First Part, PART I of the METHOD GUIDE ON
the SS problems are dedicated, and a special attention is drawn here, to
the scientific component of the SS work. Specifically, the objectives of
the PART I are to help students cope with the challenging problems
relating to the TRANSPORT VEHICLES OPERATION in regards with the
TRANSPORT VEHICLES OPERATION elements and factors
determination.

The set of the considered problems is based upon the ACADEMIC
SUBJECT PROGRAM on “TRANSPORT VEHICLES OPERATION”, as
well as upon the RECOMMENDED LITERATURE SOURCES (the list is
presented, but not limited to it). The LIST OF LITERATURE at the end of
the METHOD GUIDE is basic (major) and compiled partially in the
alphabetic order with respect to the matter of supposed (assumed)
importance.

The REFERENCE LIST is selected, set in the order [1-240], does not
pretend for completeness, but instead it is aimed at developing the
students’ abilities of thinking and to analyze, contemplate in the
specified directory rather than their abilities to know and memorize.
However, these are very significant too. Actually, in the contemporary
informative boom world, the needed or required data can easily be
retrieved from the internet, found in multiple references, guidance
materials, studies [1, 2], dictionaries, comprehensive books or
monographs [2] etc. The METHOD GUIDE is designed for the 2nd year
students of the Field of Study: 27 “Transport”, Specialty: 275



“Transport Technologies”. It includes detailed solutions for the
examples considered in references:

[158]: “Goncharenko A.V. Relative Pseudo-Entropy Functions and
Variation Model Theoretically Adjusted to an Activity Splitting
/ A. V. Goncharenko // 2019 9" International Conference on Advanced
Computer Information Technologies (ACIT'2019). — June 5-7, 2019. — Ceske
Budejovice, Czech Republic, 2019. — pp. 52-55.”

[61]: “Goncharenko A.V. Measures for estimating transport vessels

operators’ subjective preferences uncertainty / A. V. Goncharenko // Scientific
Bulletin of Kherson State Maritime Academy. — 2012. — Ne 1(6). — pp. 59-69.”

Completion of CGW is an independent / individual student’s work of
a creativeness.

The essential sections of the student’s report of the CGW completion
are:

Introduction;

Theoretical background,

Calculations;

Plotting diagrams;

Analysis;

Conclusion;

References;

Other necessary parts.

The time required for CGW completion is about 10 academic hours.
The length of the report is up to 5 pages.

Thus, dear students, get down to this challenge to demonstrate your
own creativity!



I. BASIC PROVISIONS

The principal theoretical provisions can be found out in references
[158, 61].

It is always important to make an optimal choice when operating
transport vehicles. The criteria used for such choice can be of different
nature. These circumstances stipulate the situation of uncertainty at the
process of a decision-making.

For instance, one of the most powerful factors influencing the
mentioned above choice, as well as in general the whole evolution and
development of the humankind, is the economical optimality [1]. On the
other hand, some other motivating principles may dictate a significant
drift from the initial purely economic objective estimations. A
monograph in Subjective Analysis [2] proposes an approach named a
Subjective Entropy Maximum Principle in order to model individuals’
subjective preferences quantitatively through the prism of the Subjective
Entropy conditional optimality.

Such prototypic approach of [2] in combinations with the traditional
calculus of variations problems described in [1] seems promising for the
problems discussed in various publications, such as [1-240].

The presented models are aimed at the illustrative example of the
application of the comparatively new theoretical elaboration called a
pseudo-entropy hybrid combined relative function. In fact, the students
CGW could be an attempt of the previous problems [1-240]
development.

The proposed herewith doctrine, apparently, might help student-
followers solving the urgent tasks initiated in the resent publications of
[158, 61].



II. MATHEMATICAL MODELING AND DEVELOPED METHODS

In general sense, it is possible to model the sustainable development,
as for example, for transport vehicles operation (economic, industry,
agriculture, construction, transport etc.) development, basing upon the
principles of economical optimality [1]. On the other hand, the different
types of the considered transport vehicles operation (economic activity)
levers (optional production sources), or for the presented illustrative
needs optional transport vehicles (economical, industrial, agricultural,
constructional, transportation) means, in the context of their “multi-
optional” use (as well as that of the competing kinds/sorts of the sources
as a whole) could be compared in pairs.

Thus, it becomes possible to optimize the distribution of the
productive work inside the chosen kind of the sources, for instance,
between the types of transport vehicles (economical means of types) a

and b . Also, that same approach is applicable for dividing between the
kinds of the sources, for example, between the industrial and
agricultural (or road/water transportation sorts of delivery) optional
sources.

§ 1. Theoretical Problem Setting

Suppose the specified transportation services (productive work)
could be done by the two types (sorts/kinds) of the transportation

(production) means; conventionally these are @ and b . Now, here, they
are just the abstract designations basically used for any types of
transport vehicles (class of economical sources as they are) (let us say
the vehicles of the ground, water, and air, whatever of the same
kind/nature etc.); the number of the vehicles (sources) are a and b
correspondingly, [158].

The definite amount of the transportation (productive) work D can
be executed by the sources of a only; and in such case the determined



number of the transporting means (sources) is n, with respect to their
passenger or load capacity (ability, capability, productivity). In turn, the
transportation vehicles (sources) of the group of » can perform the
same definite amount of the transportation services (productive work)
D alone too. However, because of their other passenger or load
capacity (productivity) the required number of the sources will be n, .

Also suppose that for the transportation service (work) of the
vehicles (transportation means, sources) of a in conjunction with the
sources of b there might be existed a certain function of a(b) because
the capacity (productivity) of the transportation (economical) means a
might vary due to the presence or change (deviation) of the 5 option.

For the presented CGW, formal example educational purpose
illustrative research, it is proposed to consider an objective value (a
functional) related to the two types of the transportation (economical)
means; and the value depends upon the numbers of the each type
sources in the presumably following way, [158, (1)]:

®b@ﬂ=”ﬁ%?+bﬂﬂdw+nﬁd@%%. (1)
ny

Here, in (1), ®[a(h)] represents the objective functional depending
upon the variated parameters of the model and first of all upon a(b) and

b within the number of & possible range of alterations
[b, =0...5,=n,].

a(b) = lalb)] . @)

The purpose is to extremize (minimize/maximize) the objective
functional (1) on conditions of (2) by finding such function of a(b) that

delivers the wanted extremum (minimum/maximum) for the supply
efforts formation (this is the crucially different thing with respect to the



reference [33] ideology); and for the general view integral of (1) there is
the necessary condition for the extremum existence in the view of the
well-known Euler-Lagrange equation:

or_afor) o 5
Oa db\ Oa

Here in (3)

n,

F=F(a,’,,a,b)z(§+bﬂJa+nlba,§. 4)

This formula (4) is the under-integral function (integrand) of the
objective functional (1).

§ 2. Solution to Variational Problem
In accordance with the calculus of variations the set problem (1) —

(4), is the simplest.
The components of the equation (3) will be as follows.

F _qip™ (5)
a n,

The partial derivative in second component of (3) yields

6—}7 =nb. (6)
Oa,,

The complete derivative of (6) with respect to b, in general, is



d(OF)_0[0Fdb, 0[0F |da O [0OF \da,
db\ oa, ) ob\ od, )db  da\éa) )db  oay\ o) | db

For the partial (specific, particular) case of (6)

0b\ Oa, )db
But
o[ oF =0. 9)
Oa\ Oay,
And
0 [oF =0. (10)
Oay, | Oay,
Therefore
i 6_F @:0 (11)
Oa\ Oa;, )db
And
0 [oF %:0, (12)
Oay \ Oay ) db
Thus
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d(oF) o(oF)\db
A A LY (13)
db\ da), | ob| oa) ) db

This means that

OF _dOF | by 0. (14)
Oa db\ Oa n,

Finally, [158, (5)]:

a=n-b-t=a(b). (15)

Equation (15) implies that, applying the conditions of (1) — (14), for
solving the objective functional (1), it yields a linear declining
dependence.

§ 3. Optimal Proportion

The next step of the presented research is the other investigation
dedicated to the optimal proportion between the two numbers of the
vehicles (transportation means, sources): a(b) and b.

For the economic sustainable development, it is fundamental to gain
the maximal profit. The profit itself is formed according to the evident
model, [158, (6)]:

Plb.a(b)]= P(b)=D(b)- R(b), (16)
where P[b,a(b)] is the profit, D(b) is the income, and R(b) is the
expenses of the transportation (economical) system. For the simplified

setting it is supposed that

11



D(b)=const=D. (17)

But for costs of transportation (productive) work performed by the
two types of transportation means (vehicles, sources) there is a model as
a function of the independent variable:

R(b)=R,(b)+R,(b), (18)

where R, (b) and R,(b) are operational expenditures relating with the

functioning of the two groups a and b of the transportation
(production) means (vehicles).

In the sense of (17) and (18) it is obvious that for the profit function
there has to be

Pe)- (R (19)

This means that the optimal point will be the same with respect to
both the profit and operating expenses (costs).
For the costs of (18) it is proposed the following simplified models:

R,(b)=c,(b)a(b), (20)
where coefficient ¢,(b) has the assumable form of
q (b) =yt a(b), (21)

and for the second type of the vehicles (production sources means)
group

R,(b)=c,(b)p, (22)

12



and

¢, (b)= ¢, +¢ b (23)

In formulas (21) and (23) the coefficients of ¢, , ¢, , as well as ¢,
and ¢, are the parameters designed in order to keep the necessary

economic system sustainability. Therefore the economic optimal
regulation, using the parameters similar to ¢, and ¢, , helps promote

and implement the prosperous (welfare) economy policy, [158].

§ 4. Hybrid Combined Relative Pseudo-Entropy Function

It is possible to apply an entropy paradigm approach, likewise
initiated in publications [2, 61], especially discussed in [61]:
http://kma.ks.ua/ua/images/science/publications/2012/1 _6/gonchare.pdf,
A. V. Goncharenko, “Measures for estimating transport vessels
operators’ subjective preferences uncertainty,” Scientific Bulletin of the
Kherson State Maritime Academy, vol. 6, no. 1, pp. 59-69, 2012.

In order to assess the “valuableness™ and certainty/uncertainty of the
considered options, some special hybrid-optional functions can be
introduced.

For an evaluation of the hybrid-optional functions /4 (either
probabilities or subjective preferences [2] from subjective analysis)
certainty/uncertainty degree relating with the positive or negative
options (or alternatives); the number of the options (alternatives) is i ; it
is proposed to use the [61]:
http://kma.ks.ua/ua/images/science/publications/2012/1 6/gonchare.pdf,

hybrid combined relative pseudo-entropy function H  , :

max —r——-
|

13



fag — Hmax _Hh A_h
o H A

max

24)

Here in expression of (24) H . is the maximal possible entropy

(uncertainty) of the hybrid-optional functions of 4, H, is the factual

entropy
Hy==> ik, (25)
i=1
and
M L
Ah=Y"h7 =Y h, (26)
j=1 k=1

where h; and A, are positive and negative properties hybrid-

optional functions respectively, M and L are the numbers of the
positive and negative properties options:

M+L=n. (27)

The point is that, unfortunately, such measure of uncertainty as (25)
(the traditional view entropy of the Shannon’s type) does not show the
direction of the certainty/uncertainty neither its relative value.

Although the hybrid-optional functions entropy (25) serves as a
measure of uncertainty of the hybrid-optional functions #,, it will be the

M L
same, for example, if Zh_;=0.8 and Zh,: =0.2 or vice versa

j=1 k=1

M L
Zh_; =0.2 and Zh,: =0.8. Moreover the entropy’s absolute
J=

k=1

14



(irrelative) value does not say much of the relative degree of
certainty/uncertainty either.

That is why in order to bypass such a difficulty it seems helpful to
apply the entropy based measure of (24),
http://kma.ks.ua/ua/images/science/publications/2012/1 6/gonchare.pdf.

15



III. COMPUTER SIMULATION

Numerical experimentations might be conducted in order to check
the “exremality” of the solution expressed with (5) to the variational
problem formulated in the construction of the objective functional (1)
with respect to (2) and (4).

§ 1. Calculation Provisions

The numerical data for the conducted calculation experimentation
are as follows. For the basic model described with the procedures of (1)
—(5): n, =30, n, =15, b, =0, b =n, of Optional Production Sources

Units (OPSU) of the corresponding groups a and b.

The suspected for the optimum (minimum in the given case) solution
is (5), of the under-integral function (4) of the objective functional (1).
The equation (5) must be variated. Let the function (5) a, (b)=alb)

some definite variation with the fixed boundaries. Such effect is
modeled with the help of the matrix-vector data description. According
to the solution (5) variations with the fixed boundaries, the objective
functional (1) might have the minimal value with the extremal (5)
(optimal function).

For the optimal solution (5), the optimal proportion between the two
numbers of the related to the corresponding alternatives optional
number of the vehicles (production sources): a(b) and b, along with

the linear extremal (5), in the presented computer simulation relating
with (6) — (23) is illustrated in Fig. 1 — 8.

The other accepted data are as follows: ¢, =-100, ¢, =5.15,
¢, =150, ¢, =—-15 of corresponding Conditional Units (CU),

converting (20) — (23) units into the final form of the ratios of “Money
per a Unit Source” style values.

16



§ 2. Graphical Representation

Visualization of the conducted calculation results is shown in Fig. 1
- 8.

30,
130 7
ab) 20 16
10
LOJ 0
0 5 10 15
LOJ b |_15J

Fig. 1 — Linear extremal

150,200
—
cl(b) 100
2(b)
o 100109
10 20 30
0, a(b), b 30,

Fig. 2 — Expenses linear coefficients
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3 2000
1.913x107,
Ra(b) 1000
Rb(b)
= 4831000
0 10 20 30
0, a(b),b 30,

Fig. 3 — Expenses

3 2000
1.913x107,

1
Ra(b)+Rb(b) 1500

Ra(b)+Rb(b) 1000

6949, 500

Fig. 4 — Total expenses
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2800

P(b) 2000

LOJ b LISJ
1

Fig. 5 — Profit by the independent variable

2
150, 00
cl(b) 100
c2(b)
= 100100
5 10 15
O, b A5,

Fig. 6 — Expenses linear coefficients by the independent variable

3 2000
1.913x107,
Ra(b) 1000
Rb(b)
= 4831000
0 5 10 15
0, b 15,

Fig. 7 — Expenses by the independent variable
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5 2500
2.305x10°,
P(b)
— 2000
P(b)
P(b op)
P(b)
— 1
P(b) 1500
3
10 20 30
0, a(b), b,a(b), b . a( b o) 30,

Fig. 8 — Profit

In Fig. 8 P(b) is the profit obtained by (16); P(bopt) — the maximal

profit obtained by (16) at the optimal value of b, calculated by the

equation derived from (16). All curves in Fig. 8 are plotted in
correspondence with the abscise and ordinate axes designations (from
the left to the right and from the top to the bottom), i.e. the “red color”
line should read in: P(b) and a(b); “blue” line: P(b) and b; and so on.

20



IV. FOR FURTHER GRADUATION PAPERS AND PROSPECTIVE
RESEARCH

The TASKS of the presented CGW are not restricted just to the set
problems and demonstrated calculations. They are intended to urge and
instigate the STUDENTS’ further development.

For FURTHER GRADUATION PAPERS it is recommended for the
STUDENTS to formulate their THEMES (at least the field, area or sphere)
the STUDENTS are the most interested in. The role of the SUPERVISOR
at this is very important.

All mentioned above is even more important for FURTHER
PROSPECTIVE RESEARCH, likewise PH.D. STUDIES. If the
CONTENDERS are ready and distinguished seriously about the career of
a UNIVERSITY PROFESSOR and/or SCIENTIST.

21
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