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Neurocomputing is expected to open a new promising paradigm to drastically improve the
man-machine interface of computers. Neurocomputers employ algorithms mimic to our informa-
tion processing scheme performing by brains. Some small-scale prototype machines have already
been developed which have proved its satisfactory performance. These experiences, however,
have uncovered its weakness that its learning time grows exponentially with its scale. Thus a
breakthrough for this problem has been desired for neurocomputers to be used practically.

The aim of my research was to develop some new high-speed algorithms for the learning of
neural networks which are central engine of neurocomputers. First I analyzed the convergence
property of numerical simulation algorithms for neural networks with the aid of massively
parallel computers. Asynchronous algorithms was proven to outperform shychronous counter-
parts. Then I developed a new simulation algorithm based on the backward Euler formula using
one-step Gauss-Seidel iteration at each timepoint. This new algorithm has proven to have a
superior convergence property over the conventional algorithms. Next dealed were algorithms
property over the conventional algorithms. Next dealed were algorithms developed by Hopfield
for solving optimization problems. His method have been shown to output sometimes infeasible
solutions particularly for large-scale problems hence it cannot be used real-time processing of
such problems. T developed in this research a new scheme which always gives only feasible
solutions. Furthermore [ devised an electonic circuit implemeniing this new algorithm. This
circuit enjoys some superior property such as little power dissipation, few wiring length and easy
annealing process. In addition the performance of this new algorithm were analyzed theoretically.
Its worst-case errors have been estimated for the maximum-cut problems which are one of
NP-complete problems. Last developed was an adaptive learning algorithm for blind separation
of time-varying signals mixed in an unknown fashion. A feedforward network alternative to the
network proposed by Heraull and Juiten was developed and its superior property has been
proven.

Following these fundamental researches ] have recently applied these algorithms to practical
problems such as assignment problems and image reconstruction and extended these methods to
develop clustering algorithms for the vector quaniization and adaptive algorithms for the
pringipal component analysis.
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