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Abstract. The article attempts to present conceptually the definitions of the terms a “problem 
situation” and a “problem”. The problem, goal, strategy, means and conditions are analyzed in time, 
in interconnection and interdependence. A scheme for the solution of a problem based on the digital 
strategy model is presented. The one-to-one correspondence of the elements of the sets within the 
implementation of the corresponding measures connected with the solution of the problem is 
analyzed as an illustration of the way out of the problem situation. The model is analyzed which 
shows the time sections of the Minkowski space for the control vector, taking into account the 
reaction of the control vector to the influence of external and internal factors in time within the 
production system. The conclusion is made about the evolutionary reaction of the system to the 
emergence of a problem situation, which is formed for its self-preservation, prevention of system 
integrity violation and the possibility of automating the process of problem solution on the basis of a 
digital model.�

1 Introduction  

Joseph Schumpeter in the introduction to his work [1] 
writes: “This is because, whatever the field, the problems 
and methods that are in use at any given time embody 
the achievements and carry the scars of work that has 
been done in the past under entirely different conditions. 
The significance and validity of both problems and 
methods cannot be fully grasped without knowledge of 
previous problems and methods to which they are the 
(tentative) response”. An important prerequisite for the 
successful solution of problems is their adequate 
definition in time. 

Taking into account all the variety of information 
reflecting the study, research and resolution of various 
problems, as a rule, there are no clear indications of 
what, in fact, the authors see the problem, for example 
[2-8]. Hence, it can be assumed that at present time, 
intuition plays a leading role in understanding the 
essence and content of what can or should be seen as a 
problem. However, intuitive understanding does not 
contribute to emphasis of the main thing, i.e. a controlled 
result. 
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Unclear understanding prevents the identification of the 
main direction of work, balance in the use of resources, 
justification and critical analysis of problem solution. 
This situation affects the way in which the activities are 
coordinated, leading to a significant waste of resources. 
As J. Schumpeter writes “ … the highest claim that can 
be made for the history of any science or of science in 
general is that it teaches us much about the ways of the 
human mind. To be sure, the material it presents bears 
only upon a particular kind of intellectual activity. But 
within this field its evidence is almost ideally complete. 
It displays logic in the concrete, logic in action, logic 
wedded to vision and to purpose”�+�,������
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2 Research methodology 
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The analysis of a problem situation creates the 
prerequisites for its transformation either into a task or 
into a problem. For our further research, we will 
consider such a division of the problem situation 
sufficient for all the variety of interpretations of the 
problem concept [16, 17]. 
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Fig.1. Structural diagram of the process of problem situation 
transformation 
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Research results 

A strategy for problem solution is understood as a plan 
of actions coordinated by enlarged indicators in space 
and time, which in a certain way ensures the 
achievement of the main goal on the basis of adequately 
used conditions and means. 
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As a rule, such situations are aggravated by the 
innovative development of production, in conditions of a 
shortage, primarily of time, as well as information about 
new technologies, materials, and processes. ����
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J. Schumpeter pointed out the possibility of modeling 
production processes in time, mentioning the 
introduction of a time parameter into the production 
function: “If we want to base our theory of production on 
the theory of the Jevons-Böhm-Bawerk-Taussig 
“roundabout” process, we can introduce the notion of 
time directly into the production function by writing � = 
�(v1, v2…vn; t) …» [1]. 

Let us turn to the production function (we consider it 
as a digital model), for example, in the following form 
[28]: 
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Fig. 3. Three-dimensional model based on 

production function, displaying a surface illustrating 
control options when solving the problem of output from 
1� to 2�. 
 
For example, a digital model of the type 

076.0
5

176.0
4

211.0
3

438.0
2

763.0
1132.1 XXXXXY ⋅⋅⋅⋅⋅= was 

obtained and it characterizes the hypersurface of the 
produciton process under study. Using the obtained 
digital model, it is not difficult to determine the 
mathematical model of the control strategy. For graphic 
interpretation of a digital model in three-dimensional 
space, it is advisable to choose the most influenced 
factors, for example, �1 and �2. (Fig. 3), [28]. Curves 1Y 
and 2Y connect points with the same numerical values of 
Y. Their projections 1Y1, 2Y1, 1Y2, 2Y2, 1Y3, 2Y3 are 
isoquants. 

In Figure 1, point A, has a numerical characteristic, 
for example, the amount of work 1Y. The 2Y the scope of 
work can be achieved by introducing, for example, a 
new technology, an infinite number of combinations of 
�1 and �2. For example, let’is analyze points B, C and D, 
illustrating three options for the achievement of the 
amount of work, characterized as 2Y. Depending on the 
purpose, conditions and means, one or another variant of 
the combination of the use of resources is selected. From 
the mathematical point of view, the optimal strategy for 
reaching 2Y should be recognized as the vector AB, 
since AB⊥2� and it is the shortest distance between the 
two curves �1 and �2, as a perpendicular to the tangent 
at point B. 

It should be noted that the use of a digital model 
makes it possible to unambiguously determine the 
optimal control strategy. 

Let us exemplify the emergence of a problem 
situation by the development of production function in 
time. Let us suppose that the beginning of some 
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production process is fixed at point A. Time is associated 
with the consumption of resources and their movement 
in space, connected with the production process. The 
“past” of the process coincides with its beginning, and 
time “flows” along with the process of resource 
transfomraiton in space [28]. 

Hence the conclusion is that time conditionally flows 
in the same direction as the changes of the observed 
object. Motion, as a generalized concept, is usually 
characterized by vector quantities and it can be assumed 
that the "proper" time of the process will be collinear and 
co-directional with the "displacement" vector. Let us 
exemplify this graphically using the geometric 
interpretation of space and time (Fig. 4) [18, 28 - 31]. 

In real production conditions, control in space and 
time begins from point A (from the achieved result) in 
the direction of point B (the planned result, for example, 
production of a good). The actual geometric 
development of the process occurs over time A′  from to 
B′ . It is worth mentioning that this process corresponds 
to a certain time or the planned time of commodity 
production. Depending on the processes associated with 
the control developing in time point B of the vector AB 
it describes a rather complex trajectory (Fig. 4). 

 
 
Fig. 4. A model exmplifying the time sections of the 

Minkowski space for the control vector AB (transformations 
AB into A�B�), taking into account the reaction of the control 
vector to the influence of external and internal factors in time 
in the production system 

 
It is explained by the fact that the system of mobile 

equilibrium tends to change in such a way as to 
minimize the effect of external influences [32]. The 
influence of a set of factors developing in time, i.e. 
changing conditions, changing means, delays in the 
reaction of the control system to changes in the 
production process, including overregulation [33], and 
other reasons, the trajectory of the movement of the 
control vector in time in a general form can be presented 
for example, in the form of a wavy surface (Fig. 4). 

As it can be seen from Figure 4, the position of the 
vector A`B` is not the shortest distance between 1Y and 
2Y. and it indicates a problematic situation. 

4 Discussion of the results 

In a problem situation, it is necessary to clearly 
identify either the problem or the task. To identify this 
means, first of all, to define accurately the task or 
problem. F�������
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The integrity of the system is a fundamental non-
reducibility of the properties of the system to the sum of 
the properties of its constituent elements and the non-
deduction from the last properties of the whole; 
dependence of each element, its properties and relations 
in the system on its place, functions, etc. within the 
whole [36]. 
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�� ������"��� ��
�� �5�	"��#���� ����
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����� �#� �5����
�� 
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������
�� #
������ ��� ��	�� ��� ���� "���
������
�����	�� It is found that the evolutionarily system 
response to the occurrence of the problem situation is 
created for preservation, prevention of disruption of the 
integrity of the system. The manifestation of the 
contradiction in the trend of the system for self-
preservation on the one hand, and the need for its 
improvement on the other is shown. The digitization of 
the process of getting out of a problem situation creates 
the prerequisites for its automation. 
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