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Using N eural Network to Predict
the Density of Saturated Liquid
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Abstract The feedforword neural network is used to study the relationship betw een the density of
the pure saturated liquid matters and the temperature. The weghs of the neural network are
updated by using the damped Newton second order method. The estimated average errors are less
than 0. 03% between the melting point and the critical point. The suitable working range [ @min,
amx |is [0.5, 0.7] for the network.
Key words neural network, density of liquid, estimation, Newton second order method
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Fig- 2 The Learning process of the damped Newton method
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Table 1 The leaming process of water system
E E
Learning Error Learning Error
times times
0 2. 18 1 000 6. 2E- 6
100 L. 04E- 4 2 000 3.97E- 6
200 3 08E- 5 3 000 3. 06E- 6
300 L77E- 5 5 000 1. 68E- 6
2
d ¢ ,
[1]. s
l, d 1 t/ , d/ , [/ d/
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! Amax_— dmin
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d= g+ amn, (8)
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2 » Umax , Amin °
5 (max O. 7, (min 0. 5

2 Amin (@max= 0.7)
Table 2 amn Influence of learning process of water system

(@mm= 0.7)

Anin Average error in Average error
(%) (% )
0.3 0. 020 0.6 0.018
0.4 0. 019 0. 65 0 04
0.5 0.018
3
3.1
3 6 o )
) , 2
2 4 2
3 .
3

Table 3 Infl uence of numbers of middle units

Average error (% )

1 2 3 4
Syst
e Unit 1 Unit2 Unit3 Unit4
Water 0. 356 0. 088 0.0187 0.0150
Ammonia 1. 45 0. 143 0.0074 0. 004
Propane 1. 034 0. 108 0. 009 0. 003
Ethanol 1. 503 0. 210 0.0193 0.003
Formic acid 0. 952 0. 200 0.0452 0.021
Ethanoic acid 0. 492 0. 130 0.0297 0.0152
3.2
4 3 6
4

Table 4 The study resul t of different systems

Average Max error

Type of Sy stem Total data error
sy stem number point (%) (%)
Alkane 23 676 0. 026 0. 20
Alkene, alkyne 11 297 0. 020 0. 20
Halohydrocarbon 219 0. 030 015
Alcohol 11 410 0. 022 0. 12
. . 8 256 0. 028 0.18
Organic acid
Inorganic gas, 5 108 0. 016 0. 07
walter
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levels were significant lowering before oral given in
diabetic rats induced by STZ Comparing with model
group, insulin levels in high and low dose groups of AP
picked up significantly after oral administration for 30
days. The results showed that AP had positive
influrence on the protection of 3 cells of pancreas island
injured by STZ.

Table 4 Effect of AP on the insulin levels in serum of
diabeticrats induced by STZ (£t s)

Group Doses n Serum insulin (M IU /L)
(g/kg) Before p- o After p-o
Control 10 20. 13+ 6. 08 21.257.71
Model 10 6. 38 2. 14 441 2.24
XKW 2.5 10 6. 48 2. 51 9. 40t 2. 40
AP 0.25 10 5.99+ 2. 42 9.0H 2.37
AP 0.125 10 6. 38 2. 61 7.70k 3.42

Compared with model group* P < 0.05.

2. 5 Histologic examination

As can be seen in Histologic examination, the
pancreas is sublobe shape, and pancreatic island is
round rope, dividing line clear, no inflam matory cell
and fiber. There were 17 pancreatic islands and 36. 2
island cells on average in each case in rats of control
group- In the model group, number of pancreatic
island decreased significantly, only 8 pancreatic islands
on average in each case. Fither its volume or its cell
number decreased, showing little inflammatory cells
and fiber tissue. The numbers of pancreatic island and
its cells were significant increasing, and there were
15. 7 pancreatic islands and 14. 9 pancreatic island cells
on average in each case, and no fibrosis in pancreatic
island and only little cells were atrophy, but no
inflammatory cells infiliration was found in AP
groups. The results showed that AP had definite anti—
oxidation, decreasing injuring of STZ on pancreatic
island cells.
3 Discussion

The tender stem and leaves of Teng Cha have
been used to treat with common cold and pyretic

fever, painswelling of pharynx and larynx as well as
jaundice hepatitisl4J AP extracted from Teng Cha
could resist constrictive action on rabbit thoracic aorta
induced by epinephrine and high concetration K ,
thus expecting AP might be effective in treating with
hypertension””’. According to the previous studies, the
flavonoid exhibits wide pharmacological activity on
physiological systems of cardiovascular, respiratory
and endocrine etc”. Thus, the results in our study
showed that AP could lowered blood sugar levels in
diabetic rats induced by STZ, increasing SOD activity
and decreasing MDA content, levels of improving
lipids, rising insulin levels in serum, and lightening
the injuring of pancreatic island cells: Those suggests
that AP has the effect of hypoglycemia,
oxidation, lipiddowering, and protecting pancreatic

island cells.
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