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The Implementable Functions of the CoreNet of a Multi—Valued
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Abstract
One of the purposes of an artificial neural netowrk(ANNet) is to implement the largest number of functions as
possible with the smallest number of nodes and layers. This paper presents a CoreNet which has a multi-leveled
input value and a multi-leveled output value with a 2-layered ANNet, which is the basic structure of an ANNet.
I have suggested an equation for Calculating the capacity of the CoreNet, which has a p-leveled input and a

g-leveled output, as a,,= p(p—1) qz_ Bp—1)(p—2)g+(p—1)(p—2).
I've applied this CoreNet into the sunulatlon model 1(5)-1(6), which has 5 levels of an input and 6 levels of an

output with no hidden layers. The simulation result of this model gives, the maximum 219 convergences for the

number of implementable functions using the cot(v/z) input leveling method. I have also shown that, the 27
functions are implementable by the calculation of weight values(w,0) with the multi-threshold lines in the weight
space, which are diverged in the simulation results. Therefore the 246 functions are implementable in the
1(5)-1(6) model, and this coincides with the value from the above eqution a;(=246). I also show the

implementable function numbering method in the weight space.
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Fig. 1. CoreNet: a Neural Network, with an input and an
output
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Table 4. Simulation results of the model 1(5)-1(6)
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E 4. 29 1(5-1(6) Alg2io|d A3}
=== function # 0 ===
0: -1.593 0.083
1: -0.684 0.083
2: -0.329 0.083
3 0.684 0.083
4: 1.593 0.083
Layer 1:
w00=0.00353766 Theta=-0.490785
sample output target
0 0.16047 0.083
1 0.16192 0.083
2 0.16249 0.083
3 0.16412 0.083
4 0.16560 0.083

0.00347222

=== function # 1

0.00347222

7775 out: Total
0.00347222

0: -1.593 0.083
1: -0.684 0.083
2: -0.329 0.083
3: 0.684 0.083
4: 1.593 0.250
Layer 1:
sample  output
0 0.05708
1 0.08868
2 0.10487
3 0.16582
4 0.24216

=== functlon # 7775

OI -1.593 0.917

1: -0.684 0.917

2: -0.329 0.917

3: 0.684 0.917

4:  1.593 0.917
Layer 1:

w00=-0.0993351

sample  output

0.93492

1 0.91403

2 0.90432

3 0.87111

0.83339

Successful Exit with individual error.

w00=0.156628 Theta=-0.591813

target
0.083
0.083
0.083
0.083
0.250

Successful Exit with individual error.

Theta=0.641211

target
0.917
0.917
0.917
0.917
0.917

O.out: Total number of iteration is 19
Normalized system error is 0.00346758 <=

l.out: Total number of iteration is 17
Normalized system error is 0.000829447 <=

number of iteration is 19

Successful Exit with individual error.

Normalized system error is 0.00103206 <=
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Fig. 5. The converged function sectors
leveling method
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Fig. 6 The enlarged figure from the center part of the Fig. 5@ show the implementable function sectors and function numbers as
the form of "digit=6nary”, the asterisked functions are calculated ones
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