pythagoras and his contribution to
mathematics

Pythagoras, a name synonymous with mathematical brilliance, is one of the most
influential figures in the history of mathematics. Born around 570 BCE on the island of
Samos in ancient Greece, Pythagoras is best known for founding the Pythagorean school,
which made significant contributions to mathematics, philosophy, and the understanding of
the universe. Although much of his life remains shrouded in mystery and the details of his
teachings were passed down through oral tradition, the legacy of Pythagoras and his
contributions to mathematics have persisted for centuries. This article delves into the life of
Pythagoras, the principles of his mathematical theories, and how his ideas shaped the
course of mathematics and science.

Early Life and Education

Pythagoras was born into a wealthy family, and his early education likely included the study
of mathematics, astronomy, and philosophy. Influenced by various cultures, including the
Egyptians and Babylonians, he traveled extensively during his youth. These travels exposed
him to different mathematical concepts and philosophical ideologies, which he would later
synthesize into his own teachings.

- Influences:

- Egyptian mathematics, known for its geometric practices.

- Babylonian mathematics, particularly their number system and contributions to algebra.
- The philosophical ideas of figures such as Thales and Anaximander.

Upon returning to Samos, Pythagoras began to gather followers and established a
community dedicated to the study of mathematics and philosophy. This community was not
just an academic institution; it was a way of life that adhered to strict ethical and moral
codes.

The Pythagorean School

The Pythagorean school was more than a mathematical society; it was a philosophical
brotherhood. Its members, known as Pythagoreans, adhered to a strict lifestyle that
included vegetarianism, communal living, and the pursuit of knowledge through study and
contemplation.

Core Beliefs

The Pythagorean school was founded on several key beliefs, including:



1. The importance of numbers: Pythagoreans believed that numbers were the essence of all
things. They saw numerical relationships as fundamental to understanding the universe.

2. Harmony and proportion: They believed that harmony could be expressed through
numerical ratios, which they studied in music and geometry.

3. Reincarnation and the soul: Pythagoreans held the belief in the transmigration of the
soul, which influenced their ethical practices and lifestyle choices.

Mathematical Contributions

Pythagoras and his followers made groundbreaking contributions to mathematics,
particularly in the fields of geometry and number theory.

The Pythagorean Theorem

Perhaps the most famous legacy of Pythagoras is the Pythagorean Theorem, which states
that in a right triangle, the square of the length of the hypotenuse (the side opposite the
right angle) is equal to the sum of the squares of the lengths of the other two sides. This
relationship can be expressed with the formula:

\[c™2=a"2+Db"2\]
Where:

-\( c\) is the length of the hypotenuse,
-\(a\) and \( b\) are the lengths of the other two sides.

The theorem is foundational in geometry and has numerous applications in various fields,
including architecture, engineering, and physics.

Number Theory

Pythagoras and his followers also made significant strides in number theory, exploring the
properties and relationships of nhumbers. Some of their important discoveries include:

- Perfect Numbers: A perfect number is a positive integer equal to the sum of its proper
divisors. The Pythagoreans studied these numbers and identified 6 and 28 as the first two
perfect numbers.

- Triangular Numbers: The Pythagoreans explored triangular numbers, which can be
arranged in the shape of an equilateral triangle. The \( n \)th triangular number can be
calculated using the formula:

\[ T_n=\frac{n(n + 1)}{2} \]

- Pythagorean Triples: These are sets of three positive integers \( (a, b, c) \) that satisfy the
Pythagorean theorem. Examples include (3, 4, 5) and (5, 12, 13). The study of these triples



contributed to early number theory.

Influence on Mathematics and Science

The impact of Pythagoras and his teachings extends far beyond his lifetime. His ideas have
profoundly influenced mathematics, science, and philosophy throughout history.

Influence on Later Mathematicians

Pythagorean ideas laid the groundwork for future mathematicians and philosophers. Key
figures influenced by Pythagorean thought include:

- Euclid: Often referred to as the father of geometry, Euclid's work "Elements" built upon
the principles established by Pythagoras.

- Archimedes: Known for his contributions to geometry and calculus, Archimedes was
influenced by the mathematical ideas of the Pythagoreans.

- Descartes and Newton: The concepts of geometry and number introduced by Pythagorean
thought would later inform the work of Descartes in analytic geometry and Newton in
calculus.

Impact on Science and Philosophy

Beyond mathematics, the Pythagorean influence permeated various fields:

- Music Theory: The Pythagorean belief in the connection between numbers and harmony
led to the study of musical intervals and the mathematical ratios that define them.

- Astronomy: Pythagorean ideas contributed to the understanding of the cosmos. The
notion of celestial harmony suggested that the movements of celestial bodies could be
expressed in numerical ratios.

- Philosophy: The Pythagorean emphasis on order and harmony in the universe influenced
later philosophical thought, particularly in the works of Plato, who integrated Pythagorean
concepts into his own philosophical system.

Legacy of Pythagoras

The legacy of Pythagoras is evident in the continued study and application of his ideas in
contemporary mathematics and science. The Pythagorean theorem remains a cornerstone
of geometry, while the principles of number theory developed by Pythagoreans continue to
be explored in modern mathematics.

Moreover, Pythagoras’ philosophical ideas about the interconnectedness of mathematics,
music, and the universe resonate in various disciplines today, from theoretical physics to
the arts.



Conclusion

Pythagoras stands as a monumental figure in the annals of mathematics and philosophy.
His contributions, particularly the Pythagorean theorem and the exploration of numbers,
laid the foundation for future mathematical thought and inquiry. The Pythagorean school
not only advanced mathematical knowledge but also fostered a way of thinking that
emphasized the harmony and order of the universe. As we continue to explore and expand
upon the mathematical concepts established by Pythagoras, his influence remains an
integral part of our understanding of the world around us.

Frequently Asked Questions

Who was Pythagoras and what is he best known for?

Pythagoras was an ancient Greek philosopher and mathematician who is best known for the
Pythagorean theorem, which states that in a right triangle, the square of the length of the
hypotenuse is equal to the sum of the squares of the lengths of the other two sides.

How did Pythagoras influence the field of mathematics?

Pythagoras significantly influenced mathematics by introducing the concept of
mathematical rigor and proof, establishing a systematic approach to mathematics that laid
the groundwork for future mathematicians.

What is the Pythagorean theorem and why is it
important?
The Pythagorean theorem is a fundamental principle in geometry that allows for the

calculation of the length of a side in a right triangle. It is important not only in mathematics
but also in fields such as physics, engineering, and architecture.

Did Pythagoras contribute to any other areas besides
mathematics?

Yes, Pythagoras also contributed to philosophy, music, and astronomy. He believed in the
relationship between numbers and harmony in music, and he explored the idea of
numerical relationships in understanding the universe.

What is the significance of the Pythagorean school?

The Pythagorean school, founded by Pythagoras, was significant as it promoted the study of
mathematics, philosophy, and natural sciences. It fostered a community that sought to
understand the world through mathematical relationships and spiritual beliefs, influencing
later philosophical thought.
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