Vol. 43 No. 8

goooooooo

oo booobooogoogd

0 0O ot o o o off

o000ooo0ooo0oobooO0o0O00oo0ooo0oooooooboOoooooboooobooooon
goboo0oomooooOoooooOooooOoOoOOOO0OOOO0OOO0OOObOOOOOOO0OOO0O0OO0O0
odbomobooobooooboooooooboooooooobooooooobooboOoOoooOooDoOo
gooooooo0ooooooooboooooboOoOOobO0ObObOOObOOObDO0OobDOoOoBbOoOoBbo
gooOoooooO0oOoOoOooOoOo0OO0OO0O0O0O0O0O0oOO0OCcO0OO0OO0OO0OO0OCOOOO0OOOmOnn
gooooooooooobooooooocobOOobOOobOO0OmUoboOoooOoOboOoOooOooOOoOooooo
goo0o0oo0oo0oo0oo0oooooobo0oooooooooooooOoOOOO0O0OObOO0O0ObO0O0000o
gd0o0ooooooooooooooooooooboOoOooboOoOoOoOOobOOoOoOoOooOoOooooo
goooooooooooooooooboOoOoOobOOOOO0OOOOOOO0O0OOoOoOoOooobooooo
ooooooooooo

Nonmonotonic Reasoning by Neural Networks

HirosHI TSUKIMOTO? and CHIE MORITATt

When humans spend a little energy on neural networks in the brain, humans say “Birds
fly.” When humans spend a lot of energy on neural networks in the brain, humans say “ Most
birds fly, but some exceptional birds do not fly.” “A little energy is spent on neural networks”
can be represented as “Only a part of variables in neural networks are used.” “A lot of energy
is spent on neural networks” can be represented as “More variables in neural networks are
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used.”

Based on the above facts, nonmonotonic reasoning can be formalized using neural

networks. This paper presents a new formalization for nonmonotonic reasoning by the logical
reasoning of neural networks, and shows that it works well with a few experiments.
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Table 7 Birds fly. Table 10 Birds fly.
0ooDoo LC Lukasiewicz 0 O Product 00 0oo0oDo LC Lukasiewicz 0 O Product 0O
oo oo oo oo oo oo
1 1.00 0.49 | 1.00 0.49 1.00 0.49 1 1.00 0.49 | 1.00 0.50 1.00 0.49
2| 074 0.25 | 0.75 0.25 0.75 0.25 2| 075 0.25 | 0.75 0.25 0.75 0.25
3| 0.80 0.62 | 0.81 0.62 0.80 0.61 3| 075 0.61 0.76 0.62 0.76 0.62
4 | 074 0.53 | 0.75 0.53 0.74 0.53 4 | 073 0.50 | 0.75 0.50 0.73 0.49
5| 0.75 0.54 | 0.76 0.54 0.75 0.54 5 0.72 050 | 0.74 0.49 0.72 0.50
6 | 0.75 0.54 | 0.76 0.54 0.75 0.54 6 | 0.73 0.51 0.75 0.51 0.73 0.51
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Table 8 Penguins are birds. Table 11 Penguins are birds.
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4 | 1.00 1.00 | 1.00 1.00 1.00 1.00 4 1.00 1.00 | 1.00 1.00 1.00 1.00
5 1.00 1.00 | 1.00 1.00 1.00 1.00 5 1.00 1.00 | 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 1.00 6 1.00 1.00 1.00 1.00 1.00 1.00
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3 1.00 0.81 1.00 0.81 1.00 0.81 3 1.00 0.96 1.00 0.96 1.00 0.96
4 | 1.00 0.74 | 1.00 0.74 1.00 0.74 4 1.00 0.69 | 1.00 0.70 1.00 0.69
5 1.00 0.76 | 1.00 0.76 1.00 0.76 5 1.00 0.79 | 1.00 0.80 1.00 0.79
6 1.00 0.82 1.00 0.82 1.00 0.82 6 1.00 0.89 1.00 0.89 1.00 0.89
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