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KEYNOTE IV:  SOLVING COMBINATORIAL OPTIMIZATION PROBLEMS EXPLOITING 
NEURAL NETWORK AND CHAOS  
 
Abstract: 

Solving combinatorial optimization problems is one of the important applications of the 
neural network (abbr. NN). If we choose connection weights between neurons of the 
Hopfield NN appropriately according to given problems, we can obtain a good solution 
by the energy minimization principle. However, the solutions are often trapped into a 
local minimum and do not reach the global minimum (namely optimal solution). In order 
to avoid this critical problem, several people proposed the method adding some kinds of 
noise for solving the problems with the Hopfield NN. 
 
On the other hand, nonlinear systems often produce irregular oscillations even without 
any external noise. Such oscillations are called "chaos" and are investigated extensively 
in the past 30 years. Chaos sometimes looks similar to noise but is different in the sense 
that chaos obeys deterministic equations and hence has a certain level of regularity. 
 
In this talk, I start from the basic of chaos and explain the feature of chaos. Then, some 
simulation results show that chaos can be exploited to enhance the ability of the neural 
networks for solving combinatorial optimization problems. 
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