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Abstract

Purpose: The most essential part of cybernetics is the study of how to control exchanging of
information, and the statistical phenomena resulting from this control, which simultaneously
exist in advanced computing machines (such as computers) and living organisms (such as the
nervous system). Therefore, it can be said that control is one of the important elements of
cybernetics, and information is an essential element in the control process.

Methodology: This article is a collection of research and data obtained through searching
texts and articles as well as interviews with experts in the field of quantum physics.
Findings: Examining the relationship between the features of Shannon's and quantum
information theory and first & second order cybernetics shows that the topics raised in both
fields are consistent. And both areas have a shared intellectual origin.

Conclusion: relativism is a prominent feature of second-order cybernetics and quantum
theory, and the positivist point of view can be seen in Shannon's information theory and first-
order cybernetics. Both information theories emphasize that the observer affects the system
and changes its structure, and reality is defined based on the type of observation. The principle
of superposition in quantum theory is consistent with the connection of components and their
effect on system performance in cybernetics of the second type.
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Extended Abstract

Introduction

Purpose Wiener first used the word cybernetics in the sense of the science of
investigating control and communication in animals and machines (Azad,
Hassanzadeh, 2012). Cybernetics is a science that talks about information
exchange between systems, different elements of systems, and their
environment (Lerner, 2016). As a result, cybernetics propose the model of
relationships and information disorder in self-control systems (Seraei, 2013).
According to the amount of exchange with the environment, cybernetic systems
are three types: open systems, closed systems, and isolated systems. Unlike
isolated systems, open systems exchange energy, matter, and information with
their surroundings. In closed systems, there is no possibility of an exchange of
matter, but the exchange of information and energy takes place (Rezaian, 2013).
In the first-order cybernetic, the goal is to check and control the system, and the
role of the observer's attitude toward the system is not taken into account
(Mankila, 2011). cybernetic systems of the first type try to simplify relationships
and limit the variables in the system and try to make the system controllable by
increasing the external control systems or by restrict its functions. Second, order
Cybernetic systems are observational systems, and the observer is considered
one of the components inside the system. This approach examines systems that
are self-organized and can determine goals and choose the tools needed to
achieve the goal (such as living organisms, social systems of animals, and
humans). The control of the second cybernetic system, as Ashby says, is
dynamic and does not have a linear process. In such a way that all the
components of the system play a role in the control and by using the
coordination between the parts through positive and negative feedback, the
balance of the system is maintained, and the system will be able to continue its
life.

Information theory, which is sometimes considered a branch of cybernetics, was
proposed a little before cybernetics (Nishath, 2016). Feedback is not included in
Shannon and Weaver's theory (Shannon and Weaver, 1964). Therefore, this
model is linear and only considers the sequence of signals sent from the origin
to the destination. In this way, many influential factors in the flow of
communication are ignored, and the efficiency of the model decreases in more
complex systems.

Quantum mechanics should be interpreted based on information theory. This
means that if entropy is the lack of information, and we generally imagine a set
of states for the system, by using the entropy calculation of the system, we can
obtain other characteristics of the system, such as its energy and mass.

Methodology

Each of the information theories has a different view on the characteristics of
information. Control in cybernetic systems requires receiving and exchanging
information with the environment, and knowing the characteristics of
information theories will help us better understand the discussion of control of
cybernetic systems. By examining two essential theories in the field of
information (Shannon's information theory and quantum information theory)
and different levels of cybernetic systems, this article highlights the
relationships between three areas of information theories, control systems, and
cybernetic levels. This article is a compilation and has been written by searching



and studying related texts and articles as well as interviewing experts in the field
of quantum physics.

Findings

Examining the relationship between the characteristics of Shannon and Schram's
information theory and cybernetics of the first type shows that the issues raised
in both areas are consistent. In both approaches, information flow is simplified
and associated with a linear process or with negative feedback. Also, in Shannon's
information theory, information is in the form of a sequence of zero and one, and
cybernetics, the first type of reality is absolute and non-existent. Both theories
believe in the existence of objective truth, and the point of view and the kind of
observation attitude of people active in communication have been ignored. Both
approaches specify limits and boundaries for systems and are proposed in
isolation and separately from other related systems and based on limited
variables. Information in cybernetics of the first type is still defined in the
continuation of the Shannon tradition (probabilities). In this way, the more order
something is, it means it can be described with less information. In this way,
cybernetic systems of the first type use a fixed and less flexible control method.
These systems use the open circuit control system at the basic level and apply the
closed circuit control in the more advanced systems. In any case, in these types
of systems, the control is not applied based on the output, or if it is applied, due
to the system not being dynamic, the control is delayed. Considering that these
systems are generally manufactured, the use of Shannon's information theory in
the design of these systems creates systems with a low ability to adapt to the
environment, even though many advances have been made in the field of
engineering.

Conclusion
Since cybernetic systems of the second type include dynamic systems, these
systems choose the optimal methods of problem-solving by examining the
surrounding environment and receiving continuous information from the
environment, and gradually reducing the system error and control delay.
Dynamic systems generally include biological and social systems, and
considering that n-variable quantum systems are dynamic systems and there are
many similarities between these two types of systems in terms of functionality.
Quantum theory is relativistic because it can only predict events. Cybernetic
theory of the second type also emphasizes the relative nature of the facts due to
the different attitudes of different observers on the system. Quantum theory tells
us that the smallest part of the universe has the power of recognition and
selection, and it leads us to a dynamic system that, by examining the environment
and the degree of variation of disturbance in the environment, gives a control
response in proportion to the trouble with Markovian and dynamic movements.
Dynamic systems use both closed and open-loop control. In this way, in the first
step of these systems, according to the feedback of the system, it investigates the
random methods of solving the problem, and based on the results of applying
specific control, it gradually selects the optimal way. Finally, the system uses
open circuit control to increase the response speed to the stimulus by
automatically applying the optimal way the following time.
Both theories emphasize that the observer affects the system and changes its
structure, and reality is defined based on the type of observation. The principle
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of superposition in quantum theory is consistent with the connection of
components and their effect on system performance in cybernetics of the second

type.
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