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Neural Networks with Broken Symmetry

Y OSHIHISA FUKUHARAT and YOSHIYASU TAKEFUJItt

In this paper, a new neural computing optimization method is proposed. In this method,
an idea of “broken symmetry” is used in the proposed neural network. We can control the
neural network by controlling the symmetric property of the network. In order to confirm
our idea, the proposed method is used for solving n-queen problems. The proposed system
justifies our claim that regardless of the problem size and the initial state, the state of the

system converges to the solution.
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Fig.3 Search ability of the network (a) (wg = 1).
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Fig.4 Search ability of the network (a) (wg =1+ W).
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Fig.5 Search ability of the network (a) (wg = 1).
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Fig.6 Search ability of the network (a) (wg =1+ W).
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Fig.7 Average of iteration steps and its distributions.
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Fig.8 States of neurons of 8 Queen problems in chronological order.

01 0000O0DOO0DOoooobd
Table 1 Comparison between the conventional method

and the proposed method.

N Takefuji Proposed method
w = 0.54 | proper setting(w)

8 72.3% 99.0% 100.0% (0.66)
9 | 75.3% 99.0% 100.0% (0.66)
10 50.1% 98.0% 100.0% (0.66)
11 52.7% 99.0% 100.0% (0.66)
12 | 57.8% 100.0% 100.0% (0.54)
15 64.1% 100.0% 100.0% (0.54)
20 77.2% 100.0% 100.0% (0.54)
25 | 86.0% 99.0% 100.0% (0.52)
30 93.6% 99.0% 100.0% (0.48)
35 | 96.5% 96.0% 100.0% (0.44)
40 | 99.2% 0.6% 100.0% (0.41)
50 99.7% 0.0% 100.0% (0.39)
60 100.0% 0.0% 100.0% (0.38)
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Fig.9 Network structure and its convergency (a, i and o).
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Fig.10 Network structure and its convergency (a and g).
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