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Mathematics and simulation of the complex system
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Explanation of the theme

—a1—2)bryhcT—=741%, AITZa—OY RV

ZOEECHhY, MOBEEEMLIEETIVLTCHD. Ft,

—a—JIbRY N T =V EREDITBEERBE Y N T—7

TTFIVERBEEER XY N T—UETIVDZDICHEEN,

INZ—> DAl 75 E DR DR RIFAIBE CH 5.
ZZC, XT7OVIVMCIEERICZa—ZIbRy N T—7

ZAEDC. ANDFRHIBED—ER N ZHRMI 52l — 3%

YERL L. EREETEDEERERZ1TD.

The neural network is nerve network using the artificial
neuron and is a model in imitation of the function of brain.
There are hierarchical network and mutual combination
type network. They can distinguish the pattern.

Then, we use a neural network, make a simulator which in
imitation of the cognitive function of the person, and test
the cognitive process.
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Summary of the project
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In the first semester, we read a book which is about neural
network in turns, and understood a methematics of the
neural network. In the second semester, based on the con-
tents which we understood, we are going to make a model
of network which can solve the cognitive problems, for ex-
ample learning process of the English past tense.
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The last works
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We make the model to solve the cognitive problem men-

tioned above and pamphlet to explain the experiment of
cognitive process to the high school students.
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The activity plans
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August to September: A first-term review.

October: Model development, preparations for simulator de-
velopment.

November: A simulator and visualization tool development.
December: A numerical value experiment, the last announce-
ment.

January: the making of the last report.

Activity result
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Hopfield network
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The Hopfield network is the interconnecting neural network
which was suggested by J.J. Hopfield. The movement is car-
ryed out asynchronously. To understand the operation the
network, we innovate a concept called the energy function.
When the neuron changes a state, the energy function min-
imizes it. Realization of the assiciative memory is possible by
using Hopfield network.
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Boltzman machine
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The Boltzman machine was made by Geoffrey Hinton and
Terry Sejnowski in 1985. It is the interconnecting neural net-
work which the neuron changes the state at random. Unlike
Hopfield network, it produces a change of state increasing
energy function.So, we are able to solve the problem to fall
into a local minimum. It is used to solve the shortest course
problem or combinatorial optimization problem, for exam-
ple traveling-salesman problem.

THE#MZEHD 1 —AVICHITDANOMM, Mz —1—A2H 1 ZH1IS
fcHOWERELILEEDERZRLILT ST, BELMENS/NTA—ZICLD
CERPTIRDEDICEENTS. BEDNRKEVETRR, BEMNNEWVEFTRDOK
JICELT .




