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On Cognitive Diversity of Scientific Representation
Wei Yidong

Abstract: Representation is not only a main way of knowledge presentation, but also a way of
cognition, including picture, model, language, mathematical equation, diagram, and the like. Scientific
representation i1s different from general representation, because it is a special way of cognition, and
a process of innovation, too. There exist differences among a series of individual sciences, and their
accounts of representation are different, all of which use an agency to represent another related thing. The
process of cognition involves necessarily reality, accuracy and reliability. The diversity of representation
manifests picture cognition, denotation cognition, substitution cognition, inference cognition, structure
cognition, model cognition, metaphor cognition and context cognition. Picture cognition means that
scientific theory is a kind of mental picture that mirrors the real world, and cognition is a process in
which a scientist organizes pictures in his mind in terms of similarity between the model and the world.
Dienotation implies using a concept to refer to something in the world, in which the concept is a result
of object abstracted by a symbol, but denctation as a representation must describe a thing with an idea.
Substitution cognition means that a thing representing something else is to substitute one by another.
Inference cognition states that a thing representing something else is to infer one by another, and a
representation is a kind of reasoning capacity and a process of rational construction. Structuralism argues
that representation is isomorphism between two things, which is a mapping relation in mathematics and
correspondence of elements in set. This is a pure mathematical description. Model is an agency that
connects a subject with the world, and modeling is using a model to represent indirectly the real world.
Metaphor cognition is a universal way of thinking and representation, which accounts for unfamiliar
thing with familiar one. Context cognition is a global- related representation, which manifests meaning in
a special context including theory, language, society, culture and convention. Gontext as a whole carries
many contents and makes new knowledge by overlying contexts. The eight ways of cognition do not
end the cognitive process of scientific representation. Some new ways of cognition, such as "big date

cognition”, will come with the development of scientific cognition.
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