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Abstract
One of the unsolved problems in Artificial Neural Networks is related to the capacity of a neural network.
This paper presents a CoreNet which has a multi-leveled input and a multi-leveled output as a 2-layered
artificial neural network.
I have suggested an equation for calculating the capacity of the CoreNet, which has a p-leveled input and a

1 1
2p(p—1) 2—5(])—2)(3}7— 1)q+(p—1)(p—2). With an odd value of p

and an even value of q, (p— 1)(p— 2)((]— 2)/2 needs to be subtracted further from the above equation.

The simulation model 1(3)-1(6) has 3 levels of an input and 6 levels of an output with no hidden layer.
The simulation result of this model gives, out of 216 possible functions, 80 convergences for the number of
implementable function using the cot(x) input leveling method. I have also shown that, from the simulation
result, the two diverged functions become implementable by precalculating the weight values. The simulation
result and the precalculation of the weight values give the same result as the above equation in the total number
of implementable functions.
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Table 1. Simulation results of model 1(3)-1(6)
% 129 13)-1(6) A&l A

0.dat===
0: 0.000 0.083
1: 1.732 0.083
2: -1.732 0.083
Layer 1. w00=-0.0407453 Theta=-0.253791
sample output target
0 0.09053  0.083
1 0.04980  0.083
2 0.15901  0.083
O.out: Total number of iteration is 50
Normalized system error 0.00143976 <= 0.00347222
Successful Exit with individual error.

=== l.dat===

0: 0.000 0.083

1: 1.732 0.083

2: -1.732 0.250

Layer 1: w00=-0.0553341

sample output target
0 0.07821 0.083
1 0.03429 0.083
2 0.16860 0.250

l.out: Total number of iteration is 676
Normalized system error 0.0017763 <= 0.00347222
Successful Exit with individual error.

Theta=-0.271355

45.dat===
0: 0.000 0.250
1: 1.732 0.250
20 -1.732 0.583

Layer 1:




The Capacity of Multi-Valued Single Layer CoreNet(Neural Network) and Precalculation of its Weight Values

w00=-0.0547396 Theta=-0.0707514
sample  output target

0 0.34452 0.250

1 0.18166 0.250

2 0.55447 0.583

45.out: Total number of iteration is 2000000
Normalized system error 0.00269482 <= 0.00347222

160.dat===
0: 0.000 0.750
10 1.732 0.417
2: -1.732 0.750
Layer 1:
w00=-0.05331 Theta=0.0707514
sample output target
0 0.65548 0.750
1 0.45110 0.417
2 0.81497 0.750
160.out: Total number of iteration is 2000000
Normalized system error 0.00269482 <= 0.00347222

wl306_thi=.11:eta=0.18,

99

214.dat===
0: 0.000 0.917
1: 1.732 0.9172: -1.732 0.750
Layer 1: w00=0.26159 Theta=0.534749
sample output target
0 0.99232 0.917
1 0.99987 0.917
2 0.67752 0.750
=== 215.dat===
0: 0.000 0.917
1: 1.732 0.917
2: -1.732 0.917
Layer 1: w00=-0.100453 Theta=0.355767
sample output target
0 0.96210 0.917
1 0.83923 0.917
2 0.99197 0.917
215.0out: Total number of iteration is 9
Normalized system error 0.00261852 <= 0.00347222
Successful Exit with individual error.
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Fig. 4. Functions and their coordinates for the converged ones in the 1(3)-1(6) model
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Table 2. Converged function numbers and their
iterations of model 1(3)-1(6)
1(3)-1(6) Al E = o] el A

WEs Fo WS

%2 =9 e g5

fn# :

0.out:

S.out:
30.out: 21
41.out: 39
49.0ut:189
75.0ut:233
82.0ut:i255 85.out: 22
9l.out: 21 92.out: 10
113.0ut:125 118.0ut: 12
125.0ut:104 128.0ut:152
134.out: 37 135.0ut: 71
149.0ut: 1 155.0ut: 10
170.0ut:187 171.out: 19
175.0ut:131 176.0ut: 52
191.out: 41 197.out: 11 203.out: 56 209.out: 20 210.out: 1
211.out: 41 212.0ut: 82 213.out: 28 214.out: 16 215.out: 9
The # of run:216 tot, Converge:80, Diverge:136

fn# iter.

4.out: 40
24.out: 42
40.0ut:193
48.out: 43
66.out: 56
8l.out: 69
90.out: 91
102.out: 33
124.0ut: 4
133.0ut:240
140.0ut:119
167.out: 75
174.0ut:. 6
185.out: 41

fn#: iter.
3.out: 44
18.out: 44
39.out: 8
44.out: 47
60.0ut:282
80.out: 11

fn.# iter.

2.out: 7
12.out: 61
38.out: 51
43.out: 85
55.out: 19
T7.out: 10
86.out: 67 87.out: 93
96.0ut:224 97.out: 84
119.0ut:175 123.out: 4
129.0ut: 4 130.out:282
138.out: 16 139.out: 58
161.0ut:282 166.out: 54
172.0ut:199 173.0ut: 10
177.out: 49 178.0ut:183

fn# iter.
1.out:676
6.out: 18
37.0ut:158
42.out: 89
54.out: 55
76.out: 36
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