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PREFACE

It gives me immense pleasure in presenting this project We
study the whole work of "Mathematics in nature".

The majority of our knowledge of mathematics and modern
science is strictly based and supported on our observations of our
environment. What was once seen as the randomness of nature is
now distinguished as the intricate applications of mathematics and
illustrates the complexities of our nature world.
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INTRODUCTION

For more than two thousand years. Mathematics has been
a part of the human scarch for understanding. Today, mathematics as
mode of thought and expression is more valuable than ever before.
Learning to think in mathematical terms is an essential part of
becoming a liberally educated person. Mathematics defined as the
science which deals with logic with shape, quantity and arrangement.
During ancient times in Egypt, the Egyptians used math’s and
complex mathematics equations like geometry and algebra. That is
how they managed to build the pyramids.

Mathematics is all around us. As we discover more and
more about our environment and our surrounding, we see that naturc
can be described mathematically. The beauty of a flower, the majesty
of tree. even the rocks upon which we walk can exhibit natures sense
of symmetry. Although there are other examples to be found in
crystallography or even at a microscopic level of nature.




MATHEMATICS OF NATURE

When math is witnessed in its purest from the
realization can be truly amazing. Sometimes the application of
mathematics can seen to be separate from the natural world but in
actual fact when we take the time, math can be scen all around us. As
teachers we will always have to the answer the question ‘why’; by
providing tangible and authentic examples of math we can empower
our student with knowledge and hopefully encourage a low for
mathematics that is relevant to their daily lives. But how can we find
examples of math in nature? It is as simple as opening our €yes. What
was once seen as the randomness of nature is now distinguished as
the intricate the complexities of our natural world. This web log 1s
dedicated to just a few examples of nature’s mathematics phenomena

such as the

Ve Geometrical shapes
> Symmetry

r Fibonacci spiral

e The golden ratio

’ Fractals




GEOMETRICAL SHAPE

<+ Spheres:
Earth is the perfect shape for minimizing the pull of gravity on its
outer edges — a sphere (although centrifugal force from its spin

actually makes it an oblate spheroid, flattened at top and bottom).

Geometry is the branch of mathematics that describes such shape.

Moving away from planct carth, we can also see many of the
mathematical features in outer space.
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—

+ Sun and moon said to be circular when we see them for the earth.
The planets orbit the sun on paths that are concentric. We also see
concentric circles in the rings of Saturn.

But we also see a unique symmetry in outer space that is unique (as
far as scientists can tell) and that is the symmetry between the carth,
moon and sun that makes a solar eclipse possible.

Every two years, the moon passes between the sun and the earth in
such a way that it appears to completely cover the sun. But how 1s
this possible when the moon is so much smaller than the sun?

Because of math.

You see, the moon is approximately 400 times smaller than the sun,
but it is also approximately 400 times further away.

This symmetry allows for a total solar eclipse that doesn’t seem to
happen on any other planet.

¢ An object is spherically symmetrical if it can be cut into two equal
halves - regardless of the direction of the cut, as long as it passes
through its center. Fruits like oranges and some lemons have a shape

that is very close to being spherical.
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+ Concentric Circles in Nature:
Another common shape in nature is a set of concentric circles.
Concentric means the circles all share the same center, but have
different radii. This means the circles are all different sizes, one
inside the other.

A common example is in the ripples of a pond when somcthing hits
the surface of the water. But we also see concentric circles n the
layers of an onion and the rings of trees that form as it grows and
ages.

Ifyou live near woods, you might go looking fora fallen tree to count
the rings, or look for an or b spider web, which is built with

nearly perfect concentric circles.
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<+ Breakable Shapes:

¢

mathematician Benoit
_atin word "fractus")
I's gecometry: it is a
a fractal. no matter
. A good exampld
ge. The figure is

“Fractal", a term coined by the French
?\’hll!uiclln'nt in the mid-1970s, comes from the |
or "broken™. This explains the logic of a fracta
structure with a symmetrical scale. Any part ol
!10\\' small, has the same shape as the whole figure
is the qibc you see, better known as Menger's Spon
named in honor of the Austrian mathematician Karl Menger, who in|
the last century studied the topology of geometric objects.
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“* Shape — Polyhedral;

¢ Another of nature’s gcometric wonders is the hexagon. A regular
hek_agpn has 6 sides of equal length, and this shape is seen again and
agam in the world around us.

lT‘hc MOst common example of naturc using hexagons is in a been
1ve.

Bees build their hive using a tessellation of hexagons. But did you
know that every snowflake is also in the shape of a hexagon?

For a beehive, close packing is important to maximize use of space.

Hexagons fit most closely together without any gaps. So hexagonal
wax calls are what bees create to store their eggs and larvae.
Hexagons are six sides polygons, closed, 2-dimentional, many- sided

figures with straight edges.

We also see hexagons in the bubbles that make up a raft bubble.
Although we usually think of bubbles as round, when many bubbles
get pushed together on the surface of water, they take the shape of

hexagons.
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We also see hexagons in the bubbles that make up a raft bubble.
Although we usually think of bubbles as round, when many bubbles
get pushed together on the surface of water, they take the shape of
hexagons.

< Shape - Cones

+ Volcanoes forms cones, the steepness and height of which depends
on the runniness (viscosity)of the lava. Fast, runny lava forms flatter
cones; thick viscous lava forms steep-sides cone. Cons are 3-
dimentional solids whose volume can be calculated by 1/3 x are of

base x height.
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< Parallel line:

o i onverging
+ In mathematics, parallel lincs strctch_ to infinity, -mf'lt:crd:sert arge 49
nor diverging. These parallel lines in the Australia
perfect- the physical world rarely 1s.
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SYMMETRY

¢ Symmetry is everywhere you look in nature. Symmetry is when a
figure has two sides that are mirror images of onc another. It would
be possible to draw a line through a picture of the object and along
either side the image would look exactly the same. This line would

be called a line symmetry.
There are two kind symmetries:
+ Bilateral symmetry

+ Radial symmetry

@ Bilateral symmetry:

One is Bilateral symmetry in which an object has two sides that are
mirror images of which other.

The human body would be an excellent example of a living being
that has Bilateral symmetry.

The bilateral symmetry, also called sagittal plane symmetry, is that
condition of a structure according to which it is divided into two
equal halves. They are usually left and right halves and are mirror

images of each other (like reflection in a mirror).

Fractals are another intriguing mathematical shape that we seen in
nature. A fractal is a self-similar, repeating shape, meaning the same

: '« ceen acain and again in the shape itself.
basic shape 1s seen ag
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i ay out, the
In other words, if you were to zoom way in or zoom way Ot
same shape is seen throughout.

€ Radial symmetry

The other kind of symmetry is Radial symmetry. This is where there
is a center point and numerous lines of symmetry could be drown.

Radial symmetry is a rotational symmetry around a fixed point
known as the center. Radial symmetry can be classified as either
cyclic or dihedral. Cyclic symmetries are represented with the
notation Cn, where n is the number of rotations. Each rotation will
have an angle of 360/n. For example, an object having C3 symmetry
would have three rotations of 120 degrees. Dihedral symmectrics
differ from cyclic ones in that they have reflections addition
symmetries in addition rotational symmetry. Dihedral symmetries
are represented with the notation Dn where the represents the number
of rotations, as well as the number of reflection mirrors present. Fach
rotation angle will be equal to 360/n degrees and the angle between
each mirror will be 180/n degrees. An object with D4 Symmetry
would have four rotations. each of 90 degrees. and four reflection
mirrors, with which angle.

18
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“* Radically Radial: The Sea Star

A star fish provides us with a Dihydral 5 symmetry. Not only do we

have five rotations of 72 degrees each, but we also have five lines of
reflection.

No head, no tail, all arms —sea stars are just that: stars. Based on five-
part radial symmetry (though some sea stars have many more arms),
key functions are coordinated in the center of their bodies, then
passed down the arms. The sea star has no brain, but a nerve ring in
its center, like a relay station that coordinates the movement of its
arms. This nervous system relays impulses from light, touch and
chemical sensors around its body.

Five arms mean a different way of moving through the world. Sea
stars have a water vascular system that radiates as canals down each
arm from a central ring canal encircling the mouth. They move on
hundreds of tiny, water-filled tube feet, which works well tor slow
moving, bottom dwelling animals.
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< Hibiscus:

+ CS5 symmetry. The petals overlap, so the symmetry might

not be readily seen. It will be upon closer examination
through. |
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FIBONACC] SPIRAL

L 2 or
Named for the famoug mathem

- atician, Leonardo Fibonacci, this
Umoer sequence js 4 simple, y

¢t profound pattern.

Based on -Eib—cl‘—’-‘lQC_i_’EL___‘abbit problem.’ this sequence begins with the

mm?bers I and 1, and then cach subsequent number is found by
adding the two previous numbers, Therefore, after 1 and 1, the next

number is 2 (1+1). The next number is 3 (1+2) and then 5 (2+3) and
SO on.

What’s remarkable is that the numbers in the sequence are often
seen in nature.

A few examples include the number of spirals in a me cone,
' ' ' nflower, or the number of petals on a
¢ or seeds mn a su :
pineappl

flower.

bers in this sequence also form a unique shape known as a

m . . . I~ N ~ . 5

o i spiral, which again, we see in nature in the form of shells
Fibonaccli ;

and the shape of hurricanes.
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Fibonaccj in plants:

The family tree of a male bee The emerging fronds of a silver fern (Alsophila dealbata)

The pattern also appears in the family tree of bees. An unfertilized
egg hatches into a male bee, while a fertilized egg hatches into a
female bee. So, a male bee has 1 parent, 2 grandparents, 3 great-
grandparents, 5 great-great-grandparents etc.

It also appears in how humans inherit the female X chromosome, but
that explanation is far too complex for this post.
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THE GOLDEN RATIO

First written about in 6th century India, the Fibonacci sequence has
powerful applications in nature. The basic principle is that if you add
the two preceding numbers, you get the third number - for example,
0+1=1,1+1 =2,1+2=32+3=5andsoon.

When you graph this pattern, you get something called a golden
spiral. In mathematics the golden ratio that produces this spiral has
many applications. In nature it can be seen in plants, shells, snails,
genetics, storm pattern, galaxies... all kinds of places.

The ratio of consecutive numbers in the Fibonacci sequence
approaches a number known as the golden ratio, or phi
(=1.618033989). The aesthetically appealing ratio is found in much
human architecture and plant life. A Golden Spiral formed in a
manner similar to the Fibonacci spiral can be found by tracing the
seeds of a sunflower from the Centre outward.
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FRACTALS

: ; , o Bk infinitcly complex
A fractal ig a never-ending pattern. Fractal are infinite y p

. o ; arc created

patterns that are sclf-similar across different scalcs‘Th?y ‘ feedback
= ¥
by I'epeating a simple process arc over in an ongoing

: . . T ic system -
loop.Driven by recursion, fractals are images of dynamic sy
the pictures of chaos.
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CONCLUSION

Mathematics s everywhere in this universe seldom note it. We enjoy

nature and are not interested in going deep about what mathematical
idea is in it

Mathematics express itself everywhere, in all most cvery facet of
life- in nature all about us.
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