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Introduction

The concept of the Golden Ratio (¢), approximately equal to 1.618, has captivated the
human imagination for centuries. This mathematical proportion, often regarded as a symbol
of harmony and beauty, appears across diverse fields—from the delicate spirals of seashells
and the branching patterns of trees to the masterpieces of architecture and art. The Golden
Ratio bridges the realms of mathematics, nature, and human creativity, offering a glimpse
into the universal principles of design and structure.

This magazine delves into the fascinating applications and occurrences of this
enigmatic ratio. The Golden Ratio intrigues people because of its aesthetic and philosophical
significance. Its reputation as the "key to beauty" makes it a fascinating topic for:

Nature, where it defines the proportions of flowers, fruits, and even the spiral galaxies.
Everyday Readers curious about the mysterious patterns of nature and beauty. Art and
Architecture, where it has guided the creation of iconic works like the Parthenon, Leonardo
da Vinci's Vitruvian Man, and modern skyscrapers. Science and Biology, where it can be
found in the DNA double helix, animal proportions, and fractal patterns. Mathematics, where
the Fibonacci sequence and other numerical phenomena relate closely to.

The Golden Ratio is more than a number; it is a lens through which we can
understand the inherent order and beauty in the universe. By examining examples from
various domains, this magazine aims to inspire readers to see the world through the elegant
framework of. Whether you are a mathematician, artist, architect, scientist, or simply a
curious mind, the exploration of the Golden Ratio offers something profound and meaningful.

Readers learn about its mathematical properties, such as its relation to the Fibonacci
sequence. It demonstrates how natural and human-made systems can achieve harmony and
balance. It inspires creativity by showing how the ratio is applied in architecture, design, and
other fields. This combination of learning and inspiration makes the topic ideal for a
magazine, appealing to both intellectual and creative audiences. Join us on this journey as we
uncover the remarkable presence of the Golden Ratio in our lives and the world around us.
May this book inspire you to find beauty, balance, and harmony in the most unexpected
places.
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Concept: Golden Ratio

The first comprehensive definition and appearance of the Golden Ratio was given
about 300 B.C. by Euclid of Alexandria. Euclid is considered the founder of formalized
geometry. It has fascinated those who have known about it ever since.

In Mathematics, the irrational number golden ratio which is also known as golden
mean, golden section, divine proportion. The golden ratio, represented by the Greek letter
“¢” (phi), is a special number approximately equal to 1.618033988749895.

Two quantities are said to be in golden ratio, if their ratio is equal to the ratio of their
sum to the larger of the two quantities. The golden ratio is approximately equal to 1.618. For
example, if “a” and “b” are two quantities with a > b > 0, the golden ratio is algebraically
expressed as follow:

a_a+b_

b a

The golden ratio is an irrational number, which is the solution to the quadratic
equation.

x> —-x—-1=0.

For example, divide the line into two sections. The two sections are in golden ratio if
the ratio of the length of the larger section (say, “a”) to the length of the smaller section, (say,

“b”) is equal to the ratio of their sum “a + b” to the larger section “a”.

5
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The geometric spiral and the geometric rectangle are two of the most important
constructs derived from the golden ratio. A golden rectangle has its height and width in the
golden ratio whereas a golden spiral is a logarithmic spiral whose growth factor is the golden
ratio. Other important constructs are the golden triangle and golden ellipse. The golden
triangle is an isosceles triangle with an angle of 36 degrees at the vertex and base angles
equal to 72 degrees each. The golden ratio has many properties in which people are eager to
know.

Golden Ratio Formula: -

The golden ratio formula is used to calculate the value of the golden ratio.

From the definition of golden ratio,

we get two equations.

Equation (2) can be written as:

... [From equation (1), we can getg = l]
Therefore, the golden ratio formula is given by:

N
o

Golden Ratio Value Derivation: -
To derive the golden ratio value, multiply ¢ on both sides of equation (3), we get
d +1 = ¢?
Rearrange the above equation,

we get,

6
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which is the form of quadratic equation.

Use the quadratic formula,

—b +Vb? — 4ac
X =
2a

Here,x = ¢p,a = 1,b=—-1,c = -1

So, we get,

(D (12 -4D)(-1)
B 2(1)

_1:VT+4
="

1445
2

¢

¢
Hence, the two solutions obtained are:

¢=1+2\/§and¢=1—2\/§

¢ = 1.618033..and ¢ = —0.618033 ...

As ¢ is the ratio between two positive quantities, the value of ¢ should be the positive one.

Hence, the value of golden ratio ¢ is approximately equal 1.618.

Relation between Golden Ratio and Fibonacci Sequence: -

We know that the Fibonacci sequence is a special type of sequence in which each
term in the sequence is obtained by adding the sum of two previous terms. Let us take the
first two terms 0 and 1, then the third term is obtained by adding 0 and 1, which is equal to 1.
The fourth term is found by adding the second term and third term (i.e. 1+1 = 2), and so on.

Hence, the Fibonacci sequenceis 0, 1, 1, 2, 3, 5, 8, 13, 21...

There exists a special relation between the Fibonacci sequence and the golden ratio. If we
take two successive terms in the Fibonacci sequence, their ratio is very close to the golden
ratio. If we take the bigger pair of Fibonacci numbers, the approximation is very close to the
golden ratio.

7
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If we take the consecutive numbers 5 and 3 from the sequence and divide them, we get:
5+ 3 = 1.666
Now, let's take the consecutive numbers 21 and 13:
21 - 13 = 1.61538
We’re getting closer to the golden ratio.
Let's continue to demonstrate with the consecutive numbers 55 and 34:
55 =+ 34 =~ 1.617647
After 55 in the Fibonacci sequence comes 89. So, let's divide 89 by 55 and see what we get.
89 + 55 = 1.618181818
If we go further along, this ratio approaches the golden ratio more and more closely.

The relationship between the Fibonacci sequence and golden ratio is why many tend to view
the golden ratio and the Fibonacci sequence as almost synonymous.

Golden Rectangle: -

A Golden Rectangle is a rectangle whose side lengths are in the golden ratio.

8
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Imagine you have a rectangle, and inside it, you place a square. The sides of this
square are the same length as the shortest side of the rectangle. When you do this, you create
another, smaller rectangle.

This process can continue forever, making a sequence of rectangles, each following
the golden ratio.

As the sequence goes on, we compose the famous golden spiral by joining the
diagonal of each square — an image often used to represent the golden ratio:

Smital Shashikant Kurup

Roll No.- 25
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Golden Ratio is one of the most common mathematical ratios in nature. Proportion
sparks a sense of flow and ease in anything it is applied to, resulting in beauty and rhythm.
This Divine Ratio can be found in so many living things which is still an inspiration for
modern artists and creators. So let’s look at some real-life examples of the golden ratio that
can be found everywhere in classic architecture, artwork, nature and even human. We see this
ratio everywhere from majestic landscapes like the Pyramids of Giza and the Mona Lisa to

modern-day logos such as Twitter and Apple.

The Golden ratio has also been referred to as the Fibonacci sequence and can be
found in countless places in nature, from the distribution of sunflower seeds to the structural
makeup of a snail's shell to weather structures and star systems. Many have referred to the
golden ratio as a divine fingerprint, for its prevalence in nature as well as its beautiful
balance. Whatever the case may be, it is interesting to see just how common the presence of
this ratio is, in so many varied forms in nature.

10
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Golden Ratio

IN

Architecture
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Golden Ratio in Taj Mahal
Introduction:

The Taj Mabhal built in 17th century is an architectural wonder famous for is stunning beauty
and perfect symmetry. Have you ever wondered if there's a hidden formula behind its design?
one possibility is the Golden Ratio, a mathematical proportion known for creating visually
pleasing structures. In the study, we shall explore if the Taj Mahal follows this ratio.

Diagram:

Description:

e The Dome: - The shape of the term is remarkable, it is onion in shape. It is mounted
on a 17 m and 68 cm diameter circle and measures 35 m high. It places on 7 m heighted
drum and its length by four smaller domes. At 115 ft. the marble cylindrical Dome is
topped with design of lotus

e Minarets: - The Taj’s four minarets are each 41.1 m tall, with an octagonal base and a
thin cylindrical body encircled by an eight column chhatri. When we observe carefully,
the four minarets are slightly tilting outwards. This was designed as a precautionary
measure by the architects.

In the event of an earthquake or structural collapse the minarets would fall away from
the central tomb, preventing any damage to the main structure

e The Main Gate (The Great Gate): - The Great Gate lies in the middle of the forecourt
and 1s on the southern wall of the symmetrical funerary garden, which is divided into
four sections. The main gate provides nice Optical illusion to visitors — as one
approaches closer to the Taj Mahal from main gate, it appears to be moving further
away from you and seems to get smaller & smaller & grow to bigger when we walk
away

Goldenratio is a ratio between sections or dimension of one element. According to Edmund
Harriss (Harriss, 2015) if there is a pure rectangle with subdividing for as long as to the smaller
rectangles into a square and even a smaller golden rectangle between two sections of it. Golden
ratio is a magical number which is irrational number, denoted by ¢ and has approximate value
¢ = (1+V5)/2 = 1.61803398874989484820.with unending decimal places.

12
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b
= ¢ = 1.6180339887

a

It is stated that two amounts a and b are in the golden ratio if

a+b a

—=;=¢ (58Y). coeee e (A)

After simplifying given equation (A), we get quadratic equation as
2

1) —(p—1= ......................... (B)

On solving equation (B) by quadratic formula, we get two solutions as ¢ = %ﬁ Since

1+v5
2

¢ is considered for positive quantities, so ¢ = =1.6180339887

A rectangle is subdivided into small squares & smaller rectangles (with same
aspect ratio) that are similar to original rectangle & we call it as Golden rectangle. A
rectangle whose dimensions are in Golden ratio is called Golden Rectangle. The

relation aTH = %, which results in equation a? — a — 1 = 0. After solving this equation

same as earlier solved above, we get positive solution as a = ¢ = (1+V5)/2 =
1.6180339887(approx.) which is an irrational number. There is a relation between
Golden Mean & Fibonacci sequence. Let (X,,)n € N be sequence of positive numbers
which is defined by recursive formula X,,,, = X,,;1 + X, with X; = X, = 1. This
gives us {1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, ...}. This sequence is
calculated by simply adding previous number in present number to get next number.

1/

S SSssSssSssSsSSsssSS



We can obtain rational approximation to Golden ratio ¢ by considering ratios
of consecutive numbers in the Fibonacci sequence i.e. 8/5 = 1.60, 13/8 = 1.625,
21/ 13 =1.615, Hence, the ratio of successive terms in the Fibonacci sequence tends
to the Golden ratio ¢ viz. xn+1 / xn — 1.6180339887... This result is given by the
great astronomer Johannes Kepler [9]. In the Taj Mahal, the Golden Ratio is seen
clear in terms of ratio of the height to the width of the Arches [12]. The Golden
rectangles & Golden Spiral can be seen within the Main building of Taj Mahal

Conclusion:

The Taj Mahal is one of the best examples of Architectural Masterpiece
constructed using mathematics which includes Geometry, Shapes, symmetries, &
Golden proportion. In today’s scenario, there is a lack of use of Golden Ratio or not
given much importance to Golden Ratio in the architecture or designing building. This
study looks into how fundamental ideas and concepts in architecture are connected to
mathematics in general. It is evident that mathematics has a unique aesthetic when
applied more correctly in building design. For architects, the Golden Ratio is a universal
concept that is used in a variety of contexts, including furniture, low-rise buildings, and
skyscrapers. The evidence and studies demonstrate how the golden ratio affects
architectural design. In actuality, the golden ratio is more than just an equation and some
rules; it can also be used in intricate architecture at various scales. If we use Golden
ratio more frequently then we can create more improved structures by design and
stability. Keeping this in mind, in the future we can keep building such kind of
constructions, architecture or monument using Golden Proportion that will last for long
years.

References:

1. International Journal of Engineering Technology and Management Sciences
Website: ijetms.in Issue: 6 Volume No.7 November - December — 2023
DOI:10.46647/ijetms.2023.v07106.040 ISSN: 2581-4621

2. Sanjay Surya, “Decoding the Taj Mahal.” International Journal of Scientific
Research and Publication, pp. 262-264, Sept 2017.

Anagha Narendra Mhatre
Roll No. 28
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The great pyramid of Giza, ancient Egyptian pyramid that is the largest of the three
Pyramid of Giza located on a rockey plateau on the west bank of Nile river in the northern
Egypt. The great Pyramid of Giza has fascinated many people during the hundred years.
considered one of the seven wondered of the ancient World the great historian Herodotus
refer that it took 10 years of the preparation and 20 years of the building. It was a tallest man-
made structure in the world for over 3800 years. Even in our days with all our modern
technology, it would be very difficult and expensive to build such structure.

It is estimated that about the 2,300000 granite blocks ranging from 2 tons to 7 tons
and some large ones from 9 tons to 40 tons were used in its construction so if we take
Herodotus construction time the correct one, then the build rate would have been one block
every 4.66 minutes. There are hundred books, websites, research papers etc. Containing the
most diverse theories about the possible construction techniques, possible uses other than a
hidden symbolism etc. but the only clear thing is that the ancient Egyptians were excellent
engineers and extraordinary constructors. This focused on an interesting result coming from
an analysis of the proportion of the Great Pyramid. Uses of some basic algebraic relationship
between the two of most fascinating numbers of the Mathematics World Phi and the golden
ratio.

e The height and base dimension:
The original height of the pyramid was approximately 146.6mts and length of each base

side was about 230.4 m.

15
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e The slope and the golden ratio:

The pyramid’s slope angle is about 51.84° which suggests geometric connection to the
golden ratio. If you imagine a cross section through the pyramid, it forms an isosceles
triangle. The ratio of the slant height to half the base also approaches 1.618.

Slant height ~ Half base = 1.618
e The Great Pyramid and Phi:

Other possible criteria that is the Golden Ratio was used to define the Great Pyramid’s
proportions. The supporters of the criteria mention that:

It was reported that the Greek historian Herodotus learned from the Egyptian priests that the
square of the Great Pyramid’s height is equal to the area of its triangular lateral side...

Translating this into Math terms:

y2=xXh+2

Y=Vx X h + 2
Substituting values,

146.721 = v/(230.363) x (186.351)/2 = 146.577

The above numbers are not very different (absolute difference: 0.144, relative error: 0.098%),
but they do not show any relationship with the Golden Ratio. To see this relation, it is
necessary to do some Algebra, and use the Pythagorean Theorem:

2

2y\* /2
F) =)+
X X
2
Taking u = (2%) and Solving this equation:
o=(2)=12

X
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v
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4
/4

Discarding the minus solution because this is negative, then the solution of this equation is
the golden ratio:
2) =125

4+ = =
X -2 ®

So, the squared ratio of twice the Great Pyramid’s height to its base side length, should be the
Golden Ratio. Verifying this using the values 230.363 and 146.721:

(2 X 146.721

2
230.363 ) = 16226

Compared with exact Golden ratio value:

V5
¢ =1+—-=161803

The difference between these two values is
1.62263- ¢ =0.000459

And the relative from Phi is:

1.62263 — % X 100 = 0.28396%

From only the above mathematical analysis and calculations it is not a possible to
determine the criteria used by the ancient Egyptians to define the geometry and dimensions of
the Great Pyramid: Phi or the Golden ratio ¢. Both the constants match the Great Pyramids
geometry with two or three decimal precision, but this is not enough to clarify the question.
Most of the specialist favor that the Great Pyramids builders used Phi, because this constant
is mention in the ancient documents but it cannot be not be sure that the ancient Egyptian did
not know the Golden Ratio. It has been shown in this work that among all the possible regular
right pyramids only the square pyramids geometry relates algebraically two of the most
amazing mathematical constants with two three decimals precision other authors have found
exact matching through the central transcendental function or the infinite series. The curiosity
and the imagination of the many some will find something unnoticed by the mainstream
archaeology, like the hidden chamber others will find advance technological uses a power
plant, or coded cosmological values like the radius of the earth and the moon. The Great
Pyramid of the Giza is, and will be for a long time an open and exciting topic.

1. A.D. Goldey — Herodotus, The histories, Book Chapter 124. Digital Edition.

www.perseus.tufts.edu/hopper\

2. World- Mysteries Blog: The Pyramid Tales- by Herodotus.

http://blog.world-bmysteries.com/science/the-pyramid-tales-by-herodotus/

Mayuri Bhimrao Behere

17 Roll No. 04

S SSssSssSssSsSSsssSS



http://www.perseus.tufts.edu/hopper/
http://blog.world-bmysteries.com/science

LEGICDIH

Ard SfgraTcer efadha aredgaaar AR T Fgure MAhe efar. ¢’
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Golden Ratio in Butterfly

Introduction:

The golden ratio, is also known as the divine proportion, is a Mathematical ratio
that appears frequently in nature, including in the structure of butterflies. While it’s not
always a strict adherence to the golden ratio, many butterfly species exhibit pattern and
proportions that approximate it.

Diagram:

Description:

To demonstrate the numerical presentation of the Golden Ratio in the context
of a butterfly, we can explore several geometric aspects of a butterfly's body structure,
wing size, and pattern. Let’s break this down using hypothetical measurements to
showcase how the Golden Ratio can be applied numerically in a butterfly’s body and
wing proportions.

Mathematical Analysis:

1. Proportions of Butterfly’s Body Parts:

Let's assume we have the following measurements for a butterfly: Length of
the butterfly’s thorax (L1): 4 cm Length from the thorax to the tips of the wings (L2):
6.5 cm. Now, calculate the ratio: frac{L2{L1} = \frac {6.5}{4} = 1.625

21
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This ratio (1.625) is very close to the Golden Ratio, showing that the body length to
wing length ratio approaches.

2. Wing Segment Proportions:

Let’s assume the butterfly's wings are segmented into two parts: Length of the
first section of the wing (L3): 7.2 cm Length of the second section of the wing (L4):
4.5 cm Now, calculate the ratio: frac{L3}{L4} = \frac{7.2}{4.5} = 1.6. This ratio is
also close to the Golden Ratio, further demonstrating how wing segments in some
butterflies may adhere to the Golden Ratio in their proportions. Wing Pattern and
Fibonacci Sequence

Consider that the butterfly’s wing has a series of concentric rings or patterns.
The number of rings could follow a Fibonacci sequence, where each number is the
sum of the two preceding ones

Now, calculate the ratios between consecutive Fibonacci numbers:

13
== 1.625
8
211615
13

These ratios converge to the Golden Ratio, demonstrating that Fibonacci
sequences and the Golden Ratio can be numerically related to patterns found in
butterflies' wing markings. Spiral in Butterfly Wing (Logarithmic Spiral) Many
butterflies, particularly in their wing patterns, exhibit a spiral shape. The spiral can be
approximated by the Golden Spiral, which follows the equation:r = ae” {b\theta}

Where is the radius, is the angle, and are constants that determine the rate of
growth of the spiral. In a Golden Spiral, the growth factor is related to the Golden
Ratio. The relationship between the angle and the radius can be set up so that the rate
of growth follows the Golden Ratio in its structure. A detailed numerical
demonstration would require specific measurements from a butterfly's spiral pattern
(which can vary by species), but the principle is that each quarter turn of the spiral
gets approximately 1.618 times larger.

Golden Rectangle in Butterfly Wine Golden Rectangle is a rectangle where the
ratio of the longer side (L) to the shorter side (W) is the Golden Ratio: Rac{L}{W} =
1.618.

If we assume a butterfly's wing can be approximated by a rectangle, let's
assume: Length of the wing (L) = 10 cm

Width of the wing (W) = 6.2 cm

Now, check the ratio:\frac{L} {W} =\frac10} {6.2} =1.61

This ratio is very close to the Golden Ratio, suggesting that the wing may be modelled
as a Golden Rectangle.

wings and body length:

The ratio between the wingspan of a butterfly and its body length often
approximates the golden ratio. This means that the wingspan is approximately 1.618
times longer than the body length.

22
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pattern and Design:

The patterns and design on butterfly wings can also exhibit golden ratio
proportions. The distance between certain markings on the wing might follow the
golden ratio, creating a visually pleasing and harmonious appearance.

3. veins and patterns:

The network of veins on butterfly wings can also be related to the golden ratio.
The branching patterns and spacing of the veins might follow a Fibonacci sequence,
In this example, we can see the golden ratio reflected in the monarch butterfly’s
wingspan and body length. The ratio of the total wingspan to the body length is
approximately 1.618 additionally, the patterns on the wings, often exhibit a,
symmetrical arrangements that can be related to the Fibonacci sequence.

In this example, we can see the golden ratio reflected in the Monarch
butterfly's wingspan & body length. The ratio of the total wingspan to the body
length is approximately 1.618 Additionally the patterns on the wings often exhibit a
symmetrical arrangement that can be related to the Fibonacci Sequence.

Variety:
Here are some examples of butterflies that exhibit Golden ratio proportions:

e Monarch Butterfly: - The ratio between the Wingspan and body length of a monarch
butterfly is often close to the golden ratio.

¢ Blue mospho Butterfly: -The patterns on the wings of blue morpho butterfly are
believed to follow a Fibonacci Sequence, which is related to the golden ratio.

¢ Glasswing Butterfly: - The veins on the wings of a glasswing butterfly are said to
exhibit golden ratio proportions.

Conclusion:

The golden ratio is a fascinating. Mathematical Concept that appears appear in
various natural farms. While it's not always easy to definitively identify. the golden
ratio in every butter fly, exploring its potential presence in their beautiful creatures can
offer a deeper appreciation for the intricate designs found in nature.

Reference:

www.researchgate.net

www.sci-hub.com

www.chatgpat.com

Agsa Faiyaz Khan
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Pinecones are a seed — bearing organ that grows on a pine trees and are a key part of the
reproduction process for these trees. Pinecones are woody and have spirally arranged scales. They
protect the trees and help them reproduce. They are a part of gymnosperm group of plants.

The golden ratio 1.618 uses to create a series of rectangles. The size and placement of the
squares are based on Fibonacci sequence, and also in opposite direction. The fibonacci numbers are
natures numbering system. They appear in the bracts of a pinecones or the shape of a pineapples.

Clockwise direction: Anticlockwise direction:




The ratio of two neighbouring Fibonacci numbers is approximation of the golden
ratio (e.g. 8/5 = 1.6). This is commonly represented by drawing a series of squares on graph paper and
then drawing a spiral across the squares. Each square drawn is larger than the last in accordance with
the Fibonacci sequence, and the spiral drawn through the squares is a logarithmic spiral.

e Tapered pinecone — In the tapered pinecones, e Coulter pinecones — This pine species
we see the double set of spirals, one going in produces the largest pinecones. They
clockwise direction and one in opposite are native to the mountains of
direction. When there’s spirals are counted, the California.
two sets are found to be adjacent Fibonacci
numbers.
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Lodgepole pinecones — This pine has a e Torry pinecones — Torry pinecone is the

slender trunk and narrow crown and can rarest pine in north America and is
thrive in a variety of conditions including native to two restricted areas of
low or high moisture. California.

The golden ratio in pinecones is a fascinating natural phenomenon that exemplifies how
mathematics and nature are intricately connected. Pinecones display spirals in their seed patterns,
often arranged in Fibonacci numbers, which approximate the golden ratio (1.618). This arrangement
optimises space efficiency and seed dispersion, demonstrating nature’s use of this ratio for functional
and aesthetic purposes.

The presence of the golden ratio in pinecones highlights the broader principle that this mathematical
concept underpins much of the natural world’s structure, from plants to galaxies. It not only offers
insight into growth patterns but also inspires art, design, and science by illustrating the harmony and
balance inherent in nature.

1. www.lifepixel.com
2. http://drawingseeing.blogspot.com
3. https://www.britannica.com

Velansiya Vinay Belwalkar
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1) https://www. Semanticscholar .org

2) https://www.researchgate.net
3) https:// www. Prizi.com
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Golden Ratio of Starfish

Introduction:

The Golden Ratio (¢ = 1.618) is a mathematical constant that appears in many natural
systems, and it is known for its aesthetic and structural appeal. In the case of starfish, which
exhibit pentaradial symmetry (five arms radiating from a central disc), the Golden Ratio may
influence the proportions between the arms and central body. This ratio could be observed in
various body structures, like the length of arms relative to the central disc, or in the growth
patterns of certain starfish species.

Diagram:

Description:

Starfish, or sea stars, are marine invertebrates belonging to the class Asteroidea. Despite
their common name, they are not actually fish; they are echinoderms, closely related to sea
urchins, sea cucumbers, and sand dollars. Starfish are found in all of the world's oceans, from
shallow coastal waters to the deep sea, and they play a crucial role in the marine ecosystem as
both predators and scavengers. Most starfish have pentaradial symmetry, which means their
bodies are typically divided into five arms that radiate from a central disk. This symmetry is
unique to starfish and a few other marine species, providing them with an efficient and robust

structure for survival in a variety of marine environments.
Varieties:

Several species of starfish might exhibit the Golden Ratio in their physical forms or growth
patterns. Here are a few examples:

Pisaster ochraceous: A species of ochre sea star found along the Pacific coast, this starfish is
a commonly studied species for its symmetry and proportions.

Asterias Rubens: Known as the common starfish, it has a prominent pentaradial structure and
is often used in research related to marine biology and symmetry.
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Linckia laevigata: Known as the blue starfish, this species has long arms and a distinctive
appearance that may also exhibit patterns related to the Golden Ratio.While not all species will
strictly adhere to ¢, they still represent the diversity of starfish anatomy and natural symmetry.

Conclusion:

The Golden Ratio in starfish exemplifies the concept that natural forms and biological
structures often follow mathematical principles. While the relationship between starfish
anatomy and the Golden Ratio may not be universally consistent across all species, the presence
of pentaradial symmetry and logarithmic growth patterns in certain starfish species shows how
nature uses proportional relationships to create functional and aesthetically pleasing forms.

References:
For more detailed information, you can visit the following resources:

1. MarineBio Conservation Society. (n.d.). General information on starfish biology and the
natural patterns they exhibit. Retrieved from https://marinebio.org

2. NOAA. (n.d.). Detailed species profiles and research on marine organisms, including
starfish. Retrieved from https://noaa.gov

3. Smithsonian National Museum of Natural History. (n.d.). Educational resources on starfish
anatomy and marine biodiversity. Retrieved from https://naturalhistory.si.edu

4. Encyclopedia of Life (EOL). (n.d.). Comprehensive species profiles and further reading
about the anatomy and natural growth of starfish. Retrieved from https://eol.org

5. Nature. (n.d.). Peer-reviewed scientific articles about the geometry and symmetry in marine
organisms, including starfish. Retrieved from https://nature.com

Nisha Dhanraj Bramhane
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gaoT IUITRI Tele] T, ATHs TATHT TR 30T TAT FHINTOT Heh 30T hrieTs
FeIdTd St Sifass Ufsharardr wrIgeR aXd.

31T YFR AT AT a7 IR Hard IOIATT ATl R A1 dlgdrd Jdieh qdrel
3TE.

1) https://www.mathnasium.com/blog/golden-ratio-in-nature

2) https://www.mathnasium.com/blog/golden-ratio-in-nature
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Milky way galaxy

Introduction:

The milky way is a spiral galaxy that contain our solar system and is made up of billions of stars,
gas dust and dark matter. The golden ratio in a mathematical concept that can be found in nature and is
represented by the letter phi (¢) is a number approximately equal to 1.618. it is a mathematical ratio
that appear in various aspect of nature, art, architecture and even the human body. The milky way galaxy
is a large barred spiral galaxy we can see milky way galaxy in golden ratio.

Diagram:

Description:

The idea that the milky way galaxy might exhibit element of the golden ratio is a fascinating
concept, although it’s not fully proven in scientific terms. The golden ratio is a mathematical constant
often found in nature art, architecture and various nature structure. It describes a specific ratio where
the relationship between two part is the same as the relationship between the whole and the larger part.

The golden ratio to the milky way galaxy is an intriguing one, but it should be understood as a
conceptual or speculative approach rather than a rigorous mathematical analysis, with concrete
scientific evidence. The golden ratio is a mathematical constant approximately equal to 1.6180339887.
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The ratio is often found in natural pattern artistic composition, and architectural structure. It can also
describe certain types of spiral, notably the golden spiral.

Conclusion:

The golden spiral is based on the golden ratio and is a pattern found in nature. The milky way is
disc- shaped with a central bulge which is a circular to oval structure of old stars.

The milky way is a spiral galaxy and it’s shaped is based on the golden ratio. The concept is more
about drawing aesthetic and mathematical parallel between the galaxy spiral shape and the properties
of the golden spiral.

Reference:
http: //www. Innovativeteachersbg. Org

https://www. Researchgate. net

Usha Vasant chaudhari
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Golden Ratio

IN

Human Anatomy
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Golden ratio in DNA

Description:

The Golden Ratio (¢), approximately equal to 1.618, is a fascinating mathematical
constant that has been observed in various natural phenomena, including DNA structure.
Below is an overview of its application and mathematical analysis in the context of DNA.

Diagram:

Structure of DNA and the Golden Ratio:

The presence of the golden ratio in DNA is not definitively proven, but there are
observations where some aspects of DNA align approximately with the golden ratio:

e DNA Helical Length and Width: The double helix of DNA has a diameter of
approximately 2 nanometers (nm) and one complete helical turn spans approximately
3.4 nm in length. The ratio of the length of one helical turn to its diameter is:

3.4
—= 1.7
2

e Base Pair Distribution: The number of base pairs in a helical turn is about 10.5. The
distribution and spacing between the bases create a structure that repeats in a
predictable manner. The distance between consecutive base pairs is approximately
0.34 nm, and over one full turn of the helix (3.4 nm), there are 10 base pairs.

¢ Relationship with Fibonacci Sequence: The Fibonacci sequence, closely related to
the golden ratio, is often associated with growth patterns in nature. DNA's
arrangement of base pairs does not directly follow the Fibonacci sequence, but the
concept of ratios and scaling in biological structures sometimes aligns with properties
that resemble Fibonacci and golden ratio proportions.

43

S SSssSssSssSsSSsssSS



Hydrogen Bonding:

Adenine (A) pairs with Thymine (T) via 2 hydrogen bonds.
Cytosine (C) pairs with Guanine (G) via 3 hydrogen bonds.
The ratio of 2:3 is reminiscent of Fibonacci sequence terms.

e Golden Angle in DNA Supercoiling: The golden angle, approximately 137.5°, is derived
from the golden ratio and governs the optimal arrangement in spirals found in nature. DNA
supercoiling (overwinding or underwinding of the helix) can exhibit structures optimized for
packing, which may approximate the golden angle. This angle minimizes overlapping and
ensures efficient packing, a property consistent with.

¢ Biological Significance: Stability and Efficiency: The Golden Ratio may contribute
to the structural stability and efficiency of the DNA molecule. It optimizes packing
and function within the cell.

¢ Genetic Information Encoding: The mathematical precision in DNA’s structure
ensures accurate replication and transcription, with ¢ appearing in nucleotide
arrangement patterns.

Conclusion:

The Golden Ratio’s presence in DNA exemplifies the deep connection between
mathematics and biology. While it may not always be exact, its approximate reflection in
DNA'’s structure and function highlights nature’s inclination toward efficient and harmonious
designs.

Reference:
https://www.mdpi.com/2073-8994/13/10/1949

https://www.scirp.org/journal/paperinformation

https://www.goldennumber.net/dna/

Sneha Pradeepsingh Thakur
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Arenforar § O sender gaa 9y T 3. a1 fEa Aefoars sega aa
anfor fo=h @& 9fqar I O 3eds ared. st ¢ o ot ¢ f 5. | 93 @
g . . 298 SIHA FoAael Mg, § T URAHANS oegY AT HAGIeATT 30Te. FauT Ui
(Golden Ratio) & Hhedslr Wreiel fier deasr IfFers (Euclid) arear suiaAed gfgeiar
TISE SRl 3. TR] GaoT I[UNeRTeaT IUTErHTer F@iel 33gre halare (Fibonacci) Ii=it
Shell 30T cgrear AUl caren Heer geiael. ol UicRiel AHETI: fh HER G
(@) Eeaer ST 0T e e gAR 1.618 3Mg. AT IONRTET 39T areeal, o,

g T AT 3 TREaAEed feaar.

fotersf ¢ &A= I Aenfoar & R Fed. AHdR SegT < RERr wad T
HIGUAT 3T o AR 1.618 Tae 3MGcdel. 0T § FHIOT HauT ORI 3HTg. UMD AT
ferTeT Herer 3nfor Wied urea Frer 3mg. AeforaTAT B T R AHLY AMesa
YHIUT 3TGdd A T T ¥ ared.

o AT : AAAT T YGITAT eI FclAl FaoT UMK TRl 31Me. fa3f=st
fa=lr arar TaeAe gaot iR GATOT 3w feege A e o Wiellel SHATO
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faeelvorT:  a/b = 30/18.6 = 1.618
o ST TUW : AN Slodid T Al Stk AEaR¥ed] 3THar gaoi
ORI TAIATHR 3.cIH S ¢ Slad Ygrell AT MTehi¥c FTd.
ST offer 3 . A
St dT 1.85 A.#.
faeeivor: a/b = 3/1.85 = 1.62
o YSSA : ATche geaeIE T 3O fErdere S@ier ot oA
FACUTdTaR 318, A T Jegt AT HAGTrAT Sael 31T 30T Ay Jeasa
YATOT WTeilel JHTOY:
gessEAHTEr 3T 77 4. A
qeosfTT ¥ 53 &, A
faeewoT: a/lb = 77/53 EEEEE
o WA : Rare $BfFer defier gaot quierr=ar 1.618 gamoT=ar AU fogeT 3,
SOHS ¢ o suvgrardr diedqut 3g. Aaard =T Uh delcAs 37ed
aead. o1 gaot urrrear smfaErear diedid 30T JTHYond $iX ETdel 31Tg.
hf#HaT 39T 98 /..
SHTAIT 2T 70 AT,
faeelveT: a/b = 90/70 ~ 1.618

Aliferar R wenfaeard weh ifaeeroig wue f@#or gmelr 3me. fawr 16 ead,
hellcHsh Ael, T BT T WiERich Hecd IS of HG[AdT el 3. o Th
37T FeTehcll 3778, S JATSTET 3feieh holSHIAT UROT e 30T AT ST FHfeeran v
TeTell 3MTE.

e https://medium.com/@shubhra.chat2007/the-math-in-mona-lisa-use-of-golden-
ratio-4bdef79727c4
e https://chatgpt.com/share/6747e548-fc0c-8004-8dcf-a9bb2451623b

3{TRTLT THLT IIRE
. o 3%
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gavT UK § AEeider Had WA A0 Uit U 3mg. few s
AT AREAT Hed FASEHUUNET o Twitter 30T Pepsi AREIT 3Mfeleh il
SR & AT W g, AU AU e Gt ST SR SR, & ST
VTS AMSET Jarg 30T Fgoraar aeT AT X, s died 3nfor o fAsor
gid. & &1 TETOT 3 WofaTAEd 3G A of 3TTeTel AMYfId FHomhr 3o SaTeararss
QUTEYT 3TR.

FerR N1 B dicdesedr guaRe TaAT dTaR HUATEIS 3aidhal Faoh aquiat
AIRAT. IR FHS 30T GHare FATT i, HRTE gehear TAETT A Hid.
fritarst ar fa=lr 3T arearsik arell AREar Yy HolhRi-T ogredr ey gaot
TN a9l 38, ST T “Alel forar 30T ‘g sprde 3T g oe dw.”

o ATt

IR Ui fafay dafdie geased fogeT Ia, S8 i Teasadl g Aisof
(PRICNCTFEH), SATSTEdT hicdT 30T fARIse waard #H-. §1 TR f@geiedr Teee
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SHIAET | SRATITRR M AeH TIR HIOAMHIS! IHelehal HT U AT
“Frorgrern e, A JONREN Teh TRelhd Mg, gl Aok Aafiaiear s
Yl AT JhR v U AfRad #vard Agd avd.

o Ihe fBomssr anfor afEer:

AN f3SMSeT : AIGRY JUITR aTqEe 37eich Sl TeAT HACT 0T JHTehdehqurTe rarer
fHTOT FITITEATET Felr FATA.

3foger, efaer, aodl, SR forianfhes e

A3 : BHRIER 33 WsaR WA U o] A, § AT Heel Hr "esh
AT JHUNT 3cRTaR 3ed 30T REer 3mahss 3.

o faa anfor srdhemew:

IR fAeIYouT ; g IRy 3nfor fAeeiveh, Telecar fhad=ar groareiiar 3iersl
STAUGTHTST JTOT faeiiy STeIRUSHIl HHST Jelc UTdadl HSEUATHTS!, Tiesed IQNALA
Fleoledl Thalrdr Reade TR araX dld.

o dafFas S nfor [Aefqom:

e Beméanther diedemred : Qe Ui SARA BEaAAEd o] Fel 13 A,
SO1HS HJfAd O HRTHASTIS UMY JHATET SR TR HI0ATT Hed gid.

thelel 37TOT JATOT : heleTaed), ol JUNt] $HusaTd AT 0T e Ia) THE el
Aehdl, SAHS TUT BFS-HAE JTeT glel.

o fdeFaarda gaor quieR:
MehYhRTOl, HeRT IUITR Sch Faftidd TEedr Y aeidear edd Sid. alig, §
HeX UTToeheleT YeTenlll aUe aToROTAT Teeidcgel hiehredl $daelsl FHTdd .
deT o] dhel Al Tldegel JFeTell IR dleel. Yidd drEehell FEUTST Aol UIRR
AIROTRY aTEshell 37T SITEaT shell ST

g wfdla, ¢ I AIAT 3iT% [em, Iy HAsd, I 316 ASed, disHgld, Al 3H, ¢
I Aftee 3w .
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o FHoldier gaol UM :

Felcliel FaoT AU 361 JHAE FHeAhRisl Fao IR arlel 31Te. HeRl ™A 30T
AT 10T § ORI HAT Ted o] Al 0T AT Steodi=ll @ or

$5C HYUT JBIdcd R el STl Feldl HIET 3aeL0l Sl WA Ui gifadrd,
TeheR Sifeel UMY THTON fohaT ATEAT IT 38

farnest &t fa=h fafaa \en forar anfor fagfceasr #a @ HRATHRIA gar el doh-
GIET AR Fses 9 3HTh Ead gar diciiel 3fcgs, gl hidal gaR AIhaUsial &
e G ATMOT & gfiTesd 3% A faf@d dreask srei.

o Geftardier gaot oier:

HafdTelter FaoT o FaoT Ui’ ardeel dIR FHetell Hefarar AT Aforar fordd
3ETEXUT STl ROT HIAMA § HEATCHS Hediell Fefolel . TMose 1A G@iel Fferd
EMEAT &I FHRIIh Edell FEUT HlATell HHIA. 20 AT Acehlciiel H1gr FATHe
HINARRIAT AT HIAHEY SA0aqden ol 0N aTo-ell 3¢, S Sa8T, FElhgia,
STefen, TEfawEhT, Hesliell 0T RIS Irar FATEL 3178, Folls ST ST § &g U
S off W aefera fEEad, qeriere 30T Qereel A Hefld, Age Heer Tf. 1 # AN
drefiegaTear uraedr BehaAey, dfgell ddde TR Tl 30T AT 3 o AT + Hisad

Titese JAT FAGeredT AT fAeROMIRET o NeTer@mAdIedr haared] FlcH
Iotehiett Faol FUIRTT &dl ThaRfe #goT daitrel 3Me, & Fgaicier sarTehaddr oad
Hel HIAATETST. TRTEIC el 3y, aardier fafaer ghriAed a1 ol sureuh
Rl TTAT 3R & HeRolh 3R,

IGAC P

Aol U § hdcd AU HeheUoIdell ST 3. § Teh oed Mg of fafaer arrd
Ffdea=iic gid. 3Muedr Fsiddrerear Aeeey died nfor Hges J8i1a qrsar.shasice
ol et 3nfor B3gsT deger AU 3198 dred. d THUITET el derar aredr.

et

1) https://www.mathnasium.com

2) https://ww.quora.com

AT F8 BP0

a9

gol AT 8
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