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A recurrent neural network is a type of neural network models which has feedback loops
from output to input. This model has various useful properties. It is however known that it is
difficult to control the network dynamics.

In this study, some types of this networks are applied to many valued mapping
approximation, combinatorial optimization problems and shape recognition. The
convergence properties of this network are considered for each application.

For approximating many valued mapping, a multi layer neural network with a feedback
loop is used. This model can approximate many valued output as convergent state of the
network. It is proposed how to learn this convergence property on the network.

Combinatorial optimization problems are to find the solution which minimizes the
objective function under the constraint conditions. For this applications, a fully connected
single layer neural network is used. It is investigated how to give the constraint conditions to
the network. Especially, the constraint neuron is proposed to give an linear inequality
condition.

In addition, the diagonal element control method is theoretically analyzed. The diagonal
elements are of the connection weight matrix and mean the self feedback loop of the neuron
in the network. It is known that the convergence probabilities to optimal solutions are
improved by using this method.

For shape recognition, a feature corresponding model, using a fully connected neural
network with the constraint neurons, is proposed. Constraint neurons permit 0-1 or 1-0
correspondence. By using constraint neurons, the proposed model can have the performance
of selective attention and selective recognition.
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