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Abstract

In 2013, Mau-Hsiang Shih and Feng-Sheng Tsai in IEEE TRANSACTIONS
ON NEURAL NETWORKS AND LEARNING SYSTEMS proposed Interneu-
ral Computing Machines. Base on Shih and Tasi’s paper, we shall study the
extent of stimulus input pattern, the linkages that neuron affects other neu-
rons, the probability that controls the order of the linkage of neurons within
the model, and shall see how the firing energy levels of ensembles of neurons
change and find out under what conditions the unstable state of firing energy

levels of ensembles of neurons occurs.

Keywords: nonlinear dynamics, machine learning, population dynamics.
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Table 1: n = 300 > inputrangeone = 10 * inputrangezero = 10 BF £ B4 42 7T
IR AR Z B R0 ]

P 0.00001 { 0.01 | 0.1 | 0.3 | 0.5 | 0.7 | 0.9 | 0.9999
Linkage
5 24 28 | 26 | 22 | 24 | 26 | 24 18
10 24 30 | 28 | 26 | 26 | 26 | 22 20
15 32 32 | 32 | 28 | 30 | 24 | 24 24
20 26 32 | 26 | 30 | 28 | 28 | 26 28
25 34 38 | 32 | 32 | 30 | 30 | 28 30
30 36 34 | 34 | 32 | 32 | 34 | 32 32
35 38 38 | 36 | 36 | 36 | 38 | 36 36
40 42 38 | 38 | 38 | 38 | 38 | 38 36
45 42 42 | 42 | 42 | 42 | 40 | 40 42
50 42 44 | 42 | 42 | 42 | 42 | 42 42
55 42 44 | 44 | 46 | 44 | 46 | 44 46
60 48 48 | 48 | 50 | 46 | 48 | 46 48
65 48 50 | 48 | 48 | 48 | 50 | 50 48
70 50 50 | 50 | 52 | 50 | 50 | 50 50
75 52 54 | 52 | 52 | 52 | b4 | 52 52
80 54 52 | 54 | 54 | 54 | b4 | K4 54
85 54 56 | 56 | 58 | B8 | 56 | H4 56
90 56 58 | 56 | 56 | 58 | B8 | 58 56
95 o8 60 | 60 | 60 | 60 | 58 | 58 62
100 60 60 | 60 | 60 | 60 | 60 | 60 60
200 90 90 | 88 | 92 | 90 | 90 | 90 92
280 102 106 | 102 | 106 | 104 | 106 | 106 | 104
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Table 2: n = 300 » inputrangeone = 20 * inputrangezero = 10 BF £ B4 42 7T
IR AR Z B R0 ]

P 0.00001 { 0.01 | 0.1 | 0.3 | 0.5 | 0.7 | 0.9 | 0.9999
Linkage
5 28 28 | 26 | 26 | 24 | 24 | 16 16
10 28 32 | 26 | 26 | 26 | 20 | 20 24
15 36 36 | 26 | 26 | 26 | 24 | 24 24
20 32 32 | 30 | 28 | 28 | 28 | 26 26
25 32 34 | 34 1 30 | 30 | 32 | 30 30
30 34 32 | 32 | 32 | 32 | 34 | 34 32
35 38 36 | 36 | 36 | 38 | 38 | 38 36
40 38 38 | 38 | 40 | 40 | 38 | 36 36
45 42 42 | 40 | 40 | 40 | 42 | 40 40
50 44 42 | 44 | 44 | 44 | 44 | 44 42
55 44 46 | 44 | 44 | 44 | 44 | 46 46
60 46 46 | 48 | 46 | 48 | 46 | 44 46
65 48 48 | 48 | 48 | 50 | 50 | 46 46
70 48 52 | 50 | 50 | 52 | 50 | 52 50
75 52 50 | 52 | 52 | 50 | 52 | K4 52
80 54 54 | 56 | 54 | 54 | 56 | H4 54
85 56 56 | 56 | 56 | 56 | b4 | H4 56
90 60 56 | 56 | 56 | 58 | 56 | 58 56
95 60 58 | 58 | 60 | 58 | 56 | 60 60
100 62 58 | 58 | 62 | 60 | 60 | 60 62
200 92 94 | 92 | 92 | 92 | 90 | 90 94
280 106 104 | 106 | 106 | 106 | 110 | 108 | 108
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Figure 11: n = 300 > inputrangeone = 10 > inputrangezero = 10 ¥ & BE7¥

RERAEFERAER B2 RS

Pro=1e-05

P
P
ok

*

AR AR
*

FRHFFKKKFFR K
[ e e

30 40 50 60 70 80 90 100
Linkage

IS)
s
I
S

(a)

Pro=0.1

FHEA K

S
FAAKKE AR KKK

Fsss kR HHER

30 40 50 60 70 80 90 100
Linkage

IS
S
~
5]

(c)

Pro=05

E=3

Rk
ke

S
FHAEAAAEHAA

0 10 20 30 40 50 60 70 8 90 100
Linkage

()

Pro=09

>
*ORRREE

0 10 20 30 40 50 60 70 80 90 100
Linkage

(2)
15

main,

main,

main,

main,

Pro=001
" d
*
% ]
- ]
*
* ]
*
o 1
* k%
* ek ]
w3
IEEE 1
% % & &%
P 1
F I
PEG 1
ix
i 1
Pi %
- 1
IR
ix 1
i1
Piox 1
- S i I L L . L L n
10 20 30 40 50 60 70 80 90 100
Linkage
Pro=03
*
¥ ]
*
x ]
"KL
0% ¥ 1
i
X 1
ix
i ]
b4
: ]
b4
¥ ]
I
x ]
* L L .

10 20 30 40 50 60 70 80 90 100
Linkage

(d)

Pro=0.7

Rk

FA AR KA A

10 20 30 40 50 60 70 80 90 100
Linkage

(f)

Pro=0.9999

10 20 30 40 50 60 70 80 90 100
Linkage

(h)

4

&

&
328



Figure 12: n = 300 > inputrangeone = 20 > inputrangezero = 10 ¥ & B3¢
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