AlJRAVoL. 111 Issue 111 www.ijcms2015.co ISSN 2455-5967

The Pythagorean Theorem and Its Applications in Geometry
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Abstract

Due to its revelation, the Pythagorean Theorem has been a source of conflict in the number
community. Although archaeological evidence suggests that Babylon, the Egyptians, and the Chinese
made their decisions before Pythagoras, a Greek mathematician, it is generally attributed to him.
Because of the fact that he was once the principal who, with the help of clear references, revealed this
hypothesis to the public. The Pythagorean Theorem has many reasonable components since it has
supported a lot of equipment and devices that have all helped to frame our own evolving cosmos.
The hypothesis, which provides the right-calculated triangle, has also been used as the fundamental
foundation for the vast majority of further regulations. I've written a number of specific methods in
this question paper that we can utilise to demonstrate the Pythagorean Theorem. These methods
include the well-known Windmill verification, which is still up in the air, the confirmation where we
draw an elevation and use homes of comparability, also known as evidence through comparative
triangles, Garfield's confirmation, which was not completely set in stone; and the verification using
differentials, which was previously difficult to demonstrate using catchphrases: Triangle,
Pythagorean, old, Euclidean, Babylon, Angles, Windmill.

Keywords: Pythagorean Theorem, Right Triangle, Hypotenuse, Mathematics, Euclidean, Babylonian,
Egyptian, Geometry, and Construction

Overview

A triangle that has been calculated correctly has three sides, just like any other triangle. The
hypotenuse, or "C," is the longest side in this type of triangle and is consistently inverse to the largest
point, or in this case, 90 degrees. The names "A" and "B" refer to the other distinct sides. The
Pythagorean Theorem's fundamental elements are these three sides taken together.

According to the Pythagorean theory, "The square of the hypotenuse side in a right-calculated
triangle is equal to the number of squares of the other different sides."

Or alternatively, we may state: A2+B2 = C2

C = the full square foundation of A2+B2

B is the whole square foundation of C2 - A2

A is the whole square foundation of C2 - B2.

90 degrees is the right calculated

The hypotenuse is the side opposite the right point.
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Using the fundamental formula a? + b® = c?, the Pythagorean Theorem establishes a link between the
side lengths of a right triangle. The ancient scholars and builders of Babylon, Egypt, China, and India
were aware of the connection. Although Pythagoras lived and wrote between 569 and 475 BCE, the
result that is now associated with him appeared in durable mud Babylonian tablets as early as 1800
BCE. The Pythagorean theory was also known to early Chinese scholars and was mentioned in
ancient Indian sacred texts pertaining to the construction of special raised areas.

This article focusses on the development of the Pythagorean School and a verifiable account of
Pythagoras' life. It includes some of the school's main responsibilities as well as the early research on
the Pythagorean Theorem in Egypt, China, and Greece. When reviewing the composition of the
foundational sources pertaining to Greek mathematics, it is important to keep in mind that the reader
should mostly rely on original documents and records from Arabian and Christian eras. Large
amounts of the main messages, such as those of Archimedes, Apollonius, Euclid, and others, have
been consistently restored by experts. The provable landscape of early Greek number-crunching has
been compiled in a mostly predictable, if largely speculative, manner from several fragments and
fragmented works by later makers and pragmatists. The early existence of Pythagoras, the
development of Pythagorean culture, Pythagorean duties in the domains of religion, number
speculation, computation, and cosmology, and the early theoretical work in Greece, China, and Egypt
are the topics covered in this section.

About Pythagoras

Pythagoras was an lonian mathematician and scholar who lived in Samos in the sixth century BC.
Many of the materials that are currently available contradict each other, and the majority of the
information that is available was documented many years after his death. However, he was
undoubtedly bonded to a Tyre dealer and had been inspected by a number of teachers when he was a
young boy. He departed from Samos when he was about forty years old. Others claim that he
travelled straight to Croton to start a school, while others claim that he went to Egypt to focus under
the sanctuary clergy and returned after fifteen years.

In any case, it is undeniable that Croton served as his developmental fulcrum, where he established a
collaboration and made a major commitment to music, science, and reason. His followers, referred to
as Pythagoreans, maintained a high degree of secrecy and perseverance. Another presumption is that
Pythagoras travelled widely. Additionally, a few documents confirm that he travelled to India to focus
on Hindu Brahmins. There is also logical discrepancy regarding his death, but everyone agrees that
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his enemies hunted him down and killed him.
Prior to Pythagoras' Theorem, Pythagoras and His Concept

Although Pythagoras was not the first person with that mindset to consider the unexpected theory
that is the subject of his name, he was the first to formally demonstrate it using logical mathematics
and the first to 'feature’ it (as we use the modern terminology) throughout the ancient world. Figure,
a hieroglyphic image of a linked rope with twelve relatively dispersed packs, is likely the oldest
example of information illustrating the relationship between right triangles and side lengths.

Figure: Egyptian Knotted rope cira 2000 BCE

The rope was displayed in a way that suggested it would be used by a worker to shape a (3,4,5) right
triangle and create right edges. Thus, for the (3,4,5) phenomenal instance, the Egyptians possessed a
mechanical tool for demonstrating anything that went against the Pythagorean Theorem:

32+42=52=>Y=90

Not only were the Egyptians aware of certain aspects of the Pythagorean Theorem, but Pythagoras
completely planned the entire outcome circa 500 BC, precisely 1000 years before the Babylonians
and Chinese did. In addition, Pythagoras, who was born in Samos in 572 BC, travelled to Egypt at the
age of 23 and served as an understudy there for 21 years before leaving for Greece out of
consideration for the Egyptians. Under the tutelage of Egyptian clergymen, Pythagoras focused on
something different while he was in Egypt, such as mathematics.

Pythagoras and His Contributions to the Field of Mathematics

Even though Pythagoras was not the most well-liked Greek mathematician, he made many
contributions to the way that maths is used today. The Pythagorean hypothesis is attributed to
Pythagoras. Additionally, he established the Pythagorean fellowship. Pythagoras also prepared
numerous instances of numbers. Pythagoras' viewpoint influenced both Plato and Aristotle.
Similarly, he was a Greek staunch pioneer who made enormous strides in the field of numbers that
may have revolutionised the numerical world. Many times, Pythagoras of Samos is portrayed as the
quintessential mathematician. Although he played a fundamental role in the advancement of modern
mathematics, we are largely aware of a few details about his life. It is unclear exactly when he was
born and when he passed away. Around 569 BC, Pythagoras was envisioned in Samos, lonia.
Although he kicked the bucket around 475 BC, it remains unknown where he passed away. Not many
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people are aware of Pythagoras' early years. Apart from the description of the skin tinge he had on
his thigh, all reports of his true appearance seem to be fake. Mnesarchus, a carrier from Tire, was
Pythagoras' father. According to a legend, Mnesarchus gave Samos maize during a time of famine and
was given Samoan citizenship as a token of gratitude. Pythais, Pythagoras' mother, lived in Samos'
neighbourhood.

During his lifetime, Pythagoras travelled extensively. His first appeared when he was a small child.
He and his father travelled to Italy. Approximately 535 BC, Pythagoras travelled to Egypt.

This took place a number of years after Samos was still ruled by the Tyrant Polycrates. When
Polycrates abandoned his affiliation with Egypt and launched an attack on it, Pythagoras and
Polycrates' friendship abruptly ended, although there is evidence to support this. Pythagoras
returned to Samos shortly after Polycrates' demise. Pythagoras promoted a number of theories. The
Pythagorean Theorem appears to be his most obvious conjecture. For an honour determined
triangle, this is utilised. By speculating, you may determine the third side's length of a right triangle
based only on the other sides' lengths. This is regarded as his most important mathematical duty. In
addition, Pythagoras organised the five standard solids. Although it is unlikely that Pythagoras was
able to build the additional two, it is believed that he was able to cultivate the fundamental three.
Pythagoras also established a rigorous and intellectual school with a number of allies in Croton,
which is now Crotone, on the eastern coast of southern Italy.

The general populace was led by Pythagoras, who had an inner circle of followers known as
mathematikoi. The mathematikoi were vegetarians who lived forever with the Society and had no
dwelling of their own. Pythagoras himself instructed them, and they adhered to strict rules.

Pythagoras believed that:

(1) Facts are fundamentally numerical;

(2) Philosophy can be used to purify the soul;

(3) The soul can ascend to merge with the divine;

(4) Some symbols have mystical meanings; and

(5) All brothers of the request should observe strict loyalty and secrecy.

Figurative numbers, according to this general population, are the number of bits in particular
mathematical designs (Mathematical Structures for Computer Science, Pg. 145). Nothing is known
about Pythagoras' certified work. His school told stories about Pythagoras and his associates' secrecy
and communalism, which made them difficult to understand. His school undoubtedly made a
commitment to mathematics, and it is possible to be absolutely certain of some of Pythagoras' logical
commitments. The universe of numbers has been drastically altered by Pythagoras' achievements,
and his contributions to the field of numbers are simply amazing.

The series of events occasionally ensures that this result was given to the field of science, and
specifically maths, by the Indian mathematician Baudhyana (C-800 B.C.) prior to Pythagoras. The
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truth has remained hidden and, as a result, has not been widely accepted.

It is well known that numerous mathematicians from different eras and countries have produced a
vast amount of material, whereas most journalists have given up on stories. In this vast field,
historians and analysts have also made significant contributions and enhanced the selection. It is
incredibly amazing and fascinating how these many researchers and mathematicians addressed their
thoughts on related topics in those early days when there were no state-of-the-art offices of
communication available.

Focussing on the characteristics of right-calculated triangles with different side constraints was the
main focus of the study. It's unclear or impossible to predict when the portals to this limitless realm
will open. Nevertheless, there are a few instances with different time periods that occur from
Pythagorean time to the present. The person who came up with this concept may be well-known
now, but it is yet another instance of going against verifiable facts and coming out with records that
are cohesive and demonstrate the truth based on reliable confirmations.

The three different whole numbers a, b, and c that satisfy the aforementioned connection—
a2+b2=c2—are composed in the context of regular numbers and their qualities in order to approach
Pythagorean design. As part of the detailed study, we will gradually relax the conditions to develop
the "Pythagorean range."

The fact that Euclid (c. 300 B.C.) proved that Pythagoras' theory is reversible, which suggests that the
contrary of the hypothesis is also evident, is incredibly genuine at this time. The triangle that
satisfies the equation a2+b2=c2 and has the sides q, b, and c is simply a right point triangle with point
C =90°.

We have a book by Professor Elisha Scott Loomis called "The Pythagorean Ideas" that discusses
many checks. The Pythagorean Theorem has 367 confirmations in total. According to the creator, the
number of logarithmic confirmations is as infinite as the number of mathematical checks. The first of
Euclid's two affirmations stands out above the rest (I-47). 'Ladies Chair' is the most well-known of
the noteworthy plans. The Indian mathematician Bhaskara provides the smallest of the astounding
number of evidences (proofs) (1115.ca 1185).

L=
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The square figure of side ‘¢’ is analysed, and the total area of OK triangles inside the square is
checked. The term 'view' serves as the evidence. According to Pythagorean hypothesis confirmed by
Shri Bhaskara, the square of side 'c' contains an area, four friendly right triangles of sides 'a’ and 'b’,

and a square of side a'.[1'b

The square of a right triangle's hypotenuse is equal to the sum of the squares of its other two legs,
according to Pythagorean conjecture. It usually starts as the formula a2+b2=h2, where h is the
hypotenuse's length and a and b are the other two legs' lengths. Jacob Bronowski has referred to the
conjecture, which may be found in Euclid Book I Proposition 47, as the most fundamental theory in
all of mathematics. It asks us to define the separation between two points of interest in the plane as,

§ = (Il — X, ]1 +(yl _-}’l‘)i
ds? = de™dx"

& mn
This brings us to the metric of Riemannian geometry in bended space, which is far more expansive:

Pythagoras may have been the first to demonstrate it, but the Babylonians and Indians and Chinese
were aware of it more than a millennium earlier.

We simply pick up on the historical truths that span thousands of years. Pythagoras (c. 560 to 480
B.C.) is frequently credited with discovering and revealing the inherent quality of distance
relationships. "The square of/on the hypotenuse 'h' equals the sum of squares of/on the two
(shorter) 'legs' lengths 'a’ and 'b' for any right triangle, which is written as a2+b2=h2," it says. (There
is evidence to suggest that the identical attribute was identified and mentioned in the book
"Baudhyana Sulbha Sutra,” which was written by Baudhyana in 800 B.C.

C A

Fig: Expressions of a2+b2=h2

The meaning of a2+b2=h2" is clearly conveyed in the figure. In setting of natural b a numbers, we
compose that three unique numbers a, b, and c fulfilling the above connection are called to approach
Pythagorean arrangement. In the itemized work, as a piece of successive papers we will loosen up a
circumstances to build 'Pythagorean range'.
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The fact that Euclid (c. 300 B.C.) proved that Pythagoras' hypothesis is reversible, which suggests that
the contrary of the hypothesis is also evident, is incredibly valid at this time. The triangle with the
sides a2, b2, and h2 that satisfies the equation a2+b2=h2 is expressed as essentially a right point
triangle with point C = 90°.

Applications of the Pythagorean Theorem in Architecture and Construction in the Real World

The Pythagorean Theorem allows you to determine the length of the askew connecting two straight
lines. This program is frequently used in real development projects, such as engineering or
carpentry. Let's take the example of constructing a slanted rooftop. The Pythagorean Theorem can
be used to determine the slanting length of the rooftop's incline, provided that you know the rooftop's
level and the distance it must cover. This information can be used to determine the area of the
rooftop that has to be shingled or to cut properly measured bars to aid the rooftop.

Organising Square Angles

In construction, the Pythagorean Theorem is also applied to guarantee that structures are square. A
triangle that is three feet by four feet by five feet and whose side lengths adhere to the Pythagorean
Theorem will always be a right triangle. Development workers will lay out a triangle using three
threads that compare in length when laying out a groundwork or creating a square corner between
two dividers. The producers will know they are constructing their divisions or businesses on the
correct lines if the string lengths were precisely predicted since the corner opposite the triangle's
hypotenuse will be a right point.

Findings

For a two-layered path, the Pythagorean Theorem is useful. It can be used to track down the shortest
distance, together with two lengths. For instance, if you are adrift and travelling to a location that is
300 miles north and 400 miles west, you can use the hypothesis to determine how far you are from
your boat to that location and calculate how many degrees west of north you would need to travel to
get there. The two legs of the triangle will be the north and west, and the inclining will be the
shortest line connecting them. For air routes, comparable criteria might be applied. A plane, for
instance, can find the ideal spots to begin a drop to the target air terminal by using its level over the
ground and distance from it.

Survey

Before creating a guide, map builders employ the cycle of studying to determine the mathematical
levels and distances between different focusses. Assessors should find methods for making accurate
distance assessments because the landscape is often uneven. To determine how steep a slope or
mountain's inclines are, the Pythagorean Theorem is applied. A right point is formed by the
telescope's view and the gauge construction when an assessor looks through it towards a gauge that
is a suitable distance away. Given that the assessor is aware of the gauge's level and the stick's even
distance from the telescope, he can use the hypothesis to determine the slant's length and, based on
that length, its steepness.
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Conclusion

The Greek mathematician and polymath Pythagoras is the inspiration behind the name of
Pythagoras' theory. who oversaw a school in southern Italy that taught maths, science, and religion.
Whatever its name, Pythagoras was by no means the first mathematician to come up with this
intriguing scientific concept, as evidence shows that Pythagoras' theories were used in early
civilisation by the Babylonians, Egyptians, and, shockingly, the Chinese. However, Pythagoras's
contribution was more important. The formula a2 + b2 = c2, where c is the hypotenuse's length and
'a’ and 'b' are the triangle's opposing sides meeting at 90 degrees, is the basis for the hypothesis. The
idea of Pythagoras was greatly expanded upon by northern European mathematicians, who stated all
possible right-calculated triangles with sides shorter than 100 units. Earlier mathematicians came
up with a variety of ways to prove the hypothesis, which paved the door for its expanded application.
The cosine rule, the banter hypothesis, and the basic link between science and variable-based maths
are all framed by Pythagoras' theory in modern mathematics.
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