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Chapter 2
Introductory Explanation

In this chapter we develop the first constituent of the proposed formal approach,
namely the conceptual theory of cognitive reasoning. In the course of this discus-
sion, the key topics included in this book emerge at the conceptual level. We will
describe the main processes and their cognitive reasoning constituents which per-
mit going beyond the readily available information. We will develop a model which
represents the processes occurring as common forms of reasoning in the case of in-
sufficient and incomplete information. In order to characterise and model cognitive
reasoning processes we will describe the systems where these processes take place.
Thus we will model cognitive reasoning with respect to a general cognitive system
able to interact with its environment to obtain data, facts and information, and to
process these in order to extract new information and relationships. These will be
used to augment the system’s knowledge about the environment or about a problem
domain. The model of cognitive reasoning will be developed with respect to a model
of the cognizing agent.

The proposed approach will concern both the rationalist and the empiricist the-
ories of knowledge. The rationalist tradition focusses on the reasoning processes
on the basis of the existing information and knowledge, while the empiricist theory
concentrates on the processing of the data and facts obtained from experimentation.
That is, the possible sources of information to be extracted are various internal or
external bases of knowledge, facts and data and are also results of specially planned
experiments. Cognitive processes are strongly intertwined with knowledge, which
is not passively received, e.g. by way of communication, but is actively built up by
using cognitive reasoning. Intuitively, cognitive reasoning processes are oriented to
the analysis of the initial data, generation of hypothesis, hypothesis checking and
acceptance or rejection of hypothesis.

Developing the conceptual level of our approach we intend to achieve the follow-
ing goals:

(i) The theory should provide appropriate methods and tools for:

• The description of the observed events and objects
• The description and representation of knowledge
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• The cognitive reasoning processes from observation to extracting informa-
tion and knowledge

(ii) The theory should provide a special framework, which permits application of
different types of reasoning operators in the development of one and the same
cognitive reasoning process. Thus different types of information-processing
operators can be combined in one process.

(iii) The methods and tools to be introduced should be appropriate for further for-
malisation.

While developing the conceptual theory of our approach the following postulates
will be taken into account:

(a) Cognitive processes aim to extract new information and knowledge from the
data and facts obtained from the environment.

(b) Cognitive reasoning is the skeleton of these processes which is realised by the
appropriate information-processing processes according to the cognitivist ap-
proach.

(c) The main actor that can realise cognitive reasoning is the cognizing agent that,
we suppose, has no other motivations than the formation of an adequate model
of the environment.

(d) A cognitive process is a discrete process in which perception and reasoning
alternate. Within reasoning a cognizing agent deals with data and facts that
contain uncertainties and are obtained as results of perception. During reason-
ing the agent extracts regularities and formulates hypothese which reduce the
domain of uncertainty.

(e) The decrease of the domain of uncertainty results in a better model of the en-
vironment w.r.t. the actual situation. This model will support more adequate
decision making and problem solving related to the environment.

(f) The dynamics of cognitive reasoning processes can be represented as a motion
from ignorance to knowledge.

(g) In a cognitive reasoning process contradictions may appear with a temporal
character. This means that a contradiction may appear at one of the stages of a
reasoning process and then it may disappear.

(h) A cognizing agent possesses knowledge and experience about itself and about
the situations of the environment it met. A collection of statements can be used
to represent the knowledge of a cognizing agent.

In the next chapter the main notions on which our approach will be based will
be introduced and discussed. The main aim of this chapter is not to define these
notions but to explain how they will be understood and used in our approach in the
forthcoming sections.

In Chap. 4 we will describe the structure, processes, techniques and methods at
the conceptual level that, according to our approach, will be necessary (i) to under-
stand cognition and (ii) to support its modelling. This conceptual structure together
with all the constituents is what we call a “cognitive architecture”. This architecture
will be developed w.r.t. a cognizing agent, which is the main actor in our approach.
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In Chap. 5 we will describe the cognitive reasoning framework (CR framework),
which permits the realisation of a cognitive reasoning process by the use of different
types of information-processing operators. The cognitive reasoning processes will
be discussed in detail in this framework.


