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We consider mathematical models of self-organizing maps referred to as

Kohonen type algorithm, which is very practical and has many useful applications, such as a semantic
map, a diagnosis of speech voicing, the traveling-salesman problem, and so on. The purpose of this
research is to make a study of closed classes of states and their characterization in
self-organizing map models.We obtained a condition that the learning mapping is non-expansive in
self-organizing maps with inputs in an inner product space. We have given an extended learning
process with a variable learning rate factor and a sufficient condition that a learning process
forms a closed class of states. Furthermore, we have made a study of ordering of node values on
learning process by several numerical examples and their calculations from various angles.sional
arrayed self-organizing maps with a one dimensional input space.
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