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Decoding From natural
wonder to mathematical beauty
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big sunflower in full bloom welcomes bright sunlight and

attracts viewers with its bright yellow pellets showcasing giant

sunflower head. If looking closely, we will marvel at a neat pattern of

its pollens. Miraculously, the beauty of nature has relationship with
number sequences - Fibonacci.

When talking about Fibonacci, most of us may hear it from

a famous thriller novel and box office movie - The Da Vinci Code,

which used number series as a part of mysterious plots to add up

excitements for both readers and viewers. In fact, in reality, the nature

wonders are even more intriguing. ==
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Being one of the most famous number series,
Fibonacci was invented by Leonardo Fibonacci, an Italian
mathematician who was previously known as Leonardo
da Pisa. As his father was a customs officer, he was
quite familiar with Hindu-Arabic number system. In A.D.
1202, Fibonacci numbers were first introduced in the
book “Liber Abaci” written by Fibonacci and the name
“The Fibonacci sequence” was actually given by a French
mathematician Edouard Lucas in the 19" century.

Fibonacci unlocked the secret of nature by invented
number sequences from his observation and study of
different aspects of nature e.g. lightning formation,
reproduction pattern as well as physical pattern of plant
and animals. Fibonacci found that the pattern was rather
static and can be expressed as follows : 1, 1, 2, 3, 5, 8,
138, 21, 34, 55, 89... in this sequence, each successive
number is the sum of the two numbers preceding it e.g.
1+1=2,142=32+3=53+5=8

But a more remarkable characteristic is the number
after the fourth number in the series. Namely, the ratio
from dividing one number in the series by the number
before it i.e. b divided by 3, 8 divided by 5, 13 divided
by 8, and 21 divided by 13, is close to 1.618. The higher
the number, the closer to this ratio it will be. Ancient
philosopher called number 1.618 by the Greek letter “Phi”
or the “golden ratio”, a marvelous ratio denoted by the
nature.

Fibonacci series are prevalent in many forms of
nature for instance, arrangement of pollen of sunflowers,
seedheads of pineapple and pinecone as well as spiral
curves of nautilus shell. Each spiral's diameter’s ratio to
the next is Phi. To prove that each spiral follows the
pattern of Fibonacci series, just divide or multiply the
diameter of each spiral by 1.618, the result will be the

next spiral.
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In case of the bud of leaf, biologist found that the
new leave will grow out of the stem approximately 137.5
degrees around the stem relative to the prior branch. If
subtracting 360 degrees by 137.5, you will get 222.5.
When dividing 222.5 by 137.5, its result is an amazing
“Phi”. Biologist also confirms that 137.5 degrees is the
best angle for plant to use light or photosynthesis.

In addition, the Fibonacci can also explain the
relationship between male and female honeybees.
Normally, the female bees outnumber the male bees.
If we divide the number of female bees by the number of
male bees in any given hive, you will get 1.618.

Not only nature around us, our internal organ can
also be explained by Fibonacci numbers. The “Phi” has
a fascinating relationship with human body. Take our
heartbeat, the difference between short and long pulse is
1.618. The human face proportion most admired by
painter and sculptor is one that conforms most closely to
1.618.

Apart from an application of Fibonacci series in
unraveling the marvel of the world of nature, it is
employed in arts and music which has been witnessed
so much in history e.g. Monalisa painting, the
masterpiece of Leonardo Da Vinci, the world renowned
artist. The face of the world’s most mysterious smile has
a perfect Phi ratio. Furthermore, it is demonstrated in
famous architecture. For instance, the Parthenon of Greek
and the Great Pyramid of Egypt, embody a direct
expression of the Phi ratio.

Additionally, the use of the Fibonacci system can be
seen in music composition including the piano sonatas
written by Mozart and Symphony No. 5 written by
Beethoven as well as a classical music instrument such
as violin. The ratio of a length of fingerboard to an entire
length of violin is “Phi”.

Despite the fact that we cannot conclude that the
relationship between Fibonacci and nature is just
a coincidence or an attempt of human in finding
a connection, Fibonacci and Phi have been praised by
mathematics and art communities that it is the most
fascinating number sequences. The ubiquity of them is

a secret code perfectly hidden in the nature.






