





Forinstance, ifthe ratio of tiwo successive numbers in Fibonacci's series is taken,
(1,1, 2, 3,5, 8, 13...) and each divided by the number before it, we will find the
following series of numbers:

1=1, @)
211=2, 3)
3/2=15, @)
5/3=1-666..., (5)
8/5=18, (6)
13/8=1-625, (7)
21/13=1-61538 (8)

The ratio seems to be settling down to a particular value, which we call the golden
ratio or the golden number. It has a value of approximately 1,618034.
(http://en.wikipedia.org/wiki/Fibonacci) (He, C. et al. 2002:533) (Cooper, C et al
2002:115) (Kalman, D. et al. 2003: 167) (Sendegeya, A. etal.2007).

In nature one can observe this in the nautilus shell which epitomizes Fibonacci
numbers and the golden ratioand has becomethe unofficial identity of it.

Figure 2: Nautilus shell with its Fibonacci capsulation blocks
(http://iwww.spirasolaris.ca/cnaut3c.gif )
(http://iwww.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibInArt.html )

Note how Fibonacci numbers start to repeatin the capsulation block sizes.

Fibonacci numbers also resides in flora. Observe the growth points in the
following and growth spirals in plants:
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sounds more pleasing to the ear. It's also said that Stradivari was aware of the
golden section and used it to place the f-holes in his famous violins (Leete, G.
2007:218).

It is found in poetry as seen in this poem called Inspiration Comes of Jim T.
Henriksen (http://allpoetry.com/poem/1733415)

1 |

1 am

2 sitting

3 quietly,

5 listeningforthe

8 quiet noises inthe darkness,

13  ghostly images flying between the tall pine trees,

21  illusion, created by the mind, made by shadows, the brain playing fricks on
itself.

34  Itsitsthere, the raven, black as night, looking at me with its dark eyes in the
dark night. Inspiration comes. Words.

In architecture are Fibonacci ratios not only perceived as beautiful but it is also
structurally strong.

“’F IRINIRINIEINIImImIRIEIET|
Il |

| |

T T
B ®

-]
°
o

Figure5: The Parthenon is a temple built for the Greek goddess Athena, the
Protectress of Athens, in the 5th century BC on the Athenian Acropolis
(http:/Mmww.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fiblnArt.html).

Figure 5 shows the ratios on the Parthenon. These ratios are not only perceived
beautiful but it is structurally strong as well, if the age of this structure is
considered.

Other buildings include Notre Dame in Paris, Taj Mahal, the United Nations
building and the CN Towerin Toronto
(http://goldennumber.net/architecture.htm)(
http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibinArt.html).

In humans the ratios can be seen in our geometric build and even inthe DNA:
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Figure 6. Fibonacciratiosin geometric build and DNA
(http://www.stangrist.com/fibonacci.htm).

Figure 6 show that human biology up to the DNA abide to these ratios and
multiples of these rations.

1.1 Neural Networks

Artificial Intelligence is based on neural networks. Neural networks are based on
the algorithms of a biological brain. Biological brains consist out of neurons which
are specialized to carry "messages" through an electrochemical process
(Spitzer, M. 2000:1). Neural networks are based on collections of nodes or
neurons that are connected in a tree pattern to allow communication between
them (Callan R. 2003:2). A single node is a simple processor, computing by
combining the input signals with an activation rule to produce an output signal
(Callan R. 2003:2).

Asingle network node would be as follows:
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Figure 7: a single node a
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3. RESULTS

The same data were fed to both networks. Both had the same learning rate (the
golden ration) and both had 3000 training cycles.
The result for the Fibonacci weights network after 3000 cycle:
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Figure 9: The result for the Fibonacci weights network after 3000 cycle

Figure 9 shows a screen shot of the software for the Fibonacci weights network.
In this plot there are two waves the one show ihe expected results and the other
show the output of the network. Note the gocd fit and a good fit mean that the
network successfully studied the expected output.
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Figure 10: Theresultfor the random weights network after 3000 cycle

Figure 10 show a screen shot of the random weights software. In this plot there
are two waves the one show the expected results and the other show the output
of the network. Note that the two waves don't fit. This means that the network did
not successfully study the expected output.

4. CONCLUSION

4.1 Mathematical Conclusion

It was experimentally proven that using Fibonacci numbers as weights and the
golden rule as a learning rate one can improve the learning curve performance.

4.2 Philosophical Conclusion

One could assume that since the human biology abides to Fibonacci values and
the human brain perceive these numbers and rations as beautiful, that this

41









