THALES OF MILETUS

C. 636 – 546 BC

Born in Miletus, Greece

Thales worked as an engineer, and was responsible for moving Croesus’ army across the Halys River. But at the time the roles of mathematician, engineer and philosopher were nearly interchangeable. He is considered one of the Seven Wise Men of Greece as well as one of the Seven Wise Men of Antiquity. He is considered the founder of Greek philosophy and the first recorded Western philosopher. He founded the Milesian School, also called the Ionian School. He is also considered one of the first mathematicians; he introduced geometry to Greece from Egypt. His unique abilities in the field of mathematics included an understanding of the characteristics of lines, angles and circles.  He is considered one of the first Greek astronomers.  He predicted the solar eclipse of 585 BC. He wrote On the Solstice and On the Equinox. He died at about 80 years of age of heat exhaustion while watching athletic matches. 

Contributions to mathematics:

Theorems attributed to Thales:

1. The diameter of a circle is a straight line drawn through the center and terminated in both directions by the circumference of the circle; the diameter also bisects the circle. 

2. The angles at the base of an isosceles triangle are equal; if the equal straight lines are produced further, the angles under the base are also equal. 

3. If two straight lines cut one another, they make the vertical angles equal to one another.

4. ASA - angle side angle can be used to determine similar triangles. 

5. The angle in a semicircle is a right angle 

Contributions to science:

1. developed the scientific method

2. estimated the diameter of the sun, and the diameter of the moon

3. discovered the seasons of the year, divided them into 365 days, and set the solstices

4. moved from a mythological explanation of the world to a scientific one

5. allegedly the first to correctly predict a solar eclipse

Contributions to philosophy

1. first Greek philosopher to decide that the primary element of all beings was water

2. founded the Milesian school devoted to natural philosophy

3. first to claim the immortality of the soul

4. initiated the first Western enlightenment

www.c2.com
www.2forthnet.gr/presocratics/thatlm.htm
www.utm.edu
ERATOSTHENES

276 – 196 BC

born in Cyrene, North Africa; died in Alexandria, Egypt

Eratosthenes spend some years studying in Athens. Eratosthenes worked as the third librarian of Alexandria. He wrote Platonicus, his book on the basic definitions of arithmetic and geometry, as well as music. He is considered to be the Father of Geography. His work in mathematics included prime numbers. He also wrote, although now lost, On means, considered to be one of the great books on geometry. He is especially noted as an astronomer. His poem, Hermes, contained the astronomical ideas of the time. He died of voluntary starvation, in despair at his blindness. 

Contributions to mathematics:

1. He wrote the book Platonicus, basic definitions of mathematics, and geometry  

2. He determined a measurement of the circumference of the earth

3. He estimated the distance from the earth to the sun

4. He estimated the distance from the earth to the moon.

5. He determined the tilt of the earth’s axis to be 11/83 of 180 degrees.

6. He developed the Sieve of Eratosthenes, a method of determining prime numbers. 

Contributions to science:

1. He developed a calendar using leap years.

2. He developed a systematic chronography of the world.

3. He developed a star catalogue including 675 stars.

4. His systematic treatise on geography introduced the climatic concepts of torrid, temperate and frigid zones. 

Contributions to philosophy:

I was unable to find any significant contributions to philosophy.
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EUCLID OF ALEXANDRIA

325 – 265 BC

died in Alexandria

Euclid was educated at Plato’s Academy in Athens. He was a teacher and scholar at the Museum, a school in Alexandria. He is considered the foremost mathematics teacher of all time. His book, Elements, became the center of knowledge for the teaching of mathematics for nearly 2000 years. In it, he helped to standardize Greek mathematics.  He is considered the Father of Geometry. He is thought to be a mentor of Archimedes. His other writings include: Data, containing 94 propositions which are considered to be important in the development of algebra, Optics,  the first Greek work on perspective, Phaenomena, the beginnings of mathematical astronomy. Other books he wrote, including Conics, Porisms, Pseudaria, and Surface Loci,  have been lost to us. 

Contributions to mathematics:

1. Euclid’s five postulates

a. It is possible to draw a straight line between any two points. 

b. producing straight lines

c. drawing circles

d. All right angles are equal.

e. One and only one line can be drawn through a point parallel to a given line. 

2. Elements, a compilation in thirteen books, of mathematical knowledge

a. Books 1-6 cover plane geometry

b. Books 7-9 cover number theory

c. Book 10 covers irrational numbers

d. Books 11-13 cover three-dimensional geometry

3. A series of common notions:

a. Things which are equal to the same thing are equal to each other. 

Contributions to science:

I was unable to find any scientific contributions attributed to Euclid.

Contributions to philosophy:

I was unable to find any philosophical contributions attributed to Euclid. 
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PYTHAGORAS OF SAMOS

569 – 475 BC

BORN Samos, Ionia – died Metapontum

Pythagoras is considered to be the first pure mathematician. He is , however, thought of primarily as a philosopher. However, none of his writings survive. He was a member of a group known as the Mathematikoi, a secret society in the philosophical and religious school he founded in Croton (a Greek settlement in Southern Italy), who practiced secrecy and communalism. He escaped the Metapontum, after an attack on his school, and died sometime later, some say it was suicide.

Contributions to mathematics:

1. Theorems attributed to Pythagoras

a. The sum of the angles of a triangle is equal to two right angles.

b. In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides. (He was the first to prove this theorem, although it was known to the Babylonians 1,000 years earlier.)

c. The construction of figures of a given area and geometrical algebra.

d. The discovery of irrationals.

e. The five regular solids.

2. the most important discovery of his school is that the side of the square is shorter than the diagonal ( which showed that irrational numbers exist)

3. the abstract idea of a proof

4. number theory including: odd/even numbers, triangular numbers, perfect numbers, irrational numbers

5. discovered the numerical ratios which determine the concordant intervals of the musical scale

6. Pythagoras or his students proved the converse theorem

Contributions to science:

1. the earth is a sphere at the center of the universe. 

2. the chief idea of the Pythagoreans was that most things could be understood through math, which lead to greater development of math and science

Contributions to philosophy:

1. the brain as the locus of the soul

2. a code of ethics

3. taught the concept of Rebirth, or transmigration
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RENE DESCARTES

March 31, 1596 – February 11, 1650

Born LaHaye, Touraine, France – Died Stockholm, Sweden

Rene Descartes is considered the Father of Modern Philosophy. He is also regarded as an original physicist, physiologist and mathematician. Rene was educated by the Jesuits from age 8 to age 16 (1606 – 1614). He received a degree in law from the University of Poitiers in 1616, though he never practiced law. He traveled to Italy 1623 – 1624. He moved to the Netherlands in 1628, and experimented with the science of optics there. His most famous work, Essais Philosophique, (Philosophical Essays)published in 1637, contained his ideas on geometry, optics, meteorology and his philosophical speculations.  He strove to use human reason to understand Christian doctrine. Other works include Meditationes de Prima Philosophia (1641) and Principa Philosophiae (1644). He died of pneumonia.

Contributions to Mathematics:

1. systematization (along with Galileo) of analytic geometry: use of geometrical analysis to solve complex algebraic problems

2. first to attempt to classify answers according to the type of equation that produced them

3. developed a theory of equations

4. used last letters to name unknown quantities (x, y, z)

5. used first letters to named known quantities (a, b, c)

6. created a method of indices to represent powers of numbers

7. Descartes’ rule of signs, a way to determine the number of positive and negative roots for any algebraic equation

Contributions to science:

1. physiology – part of the blood was a subtle fluid that animated muscles 

2. optics - developed the fundamental law of reflection-  the angle of incidence is equal to the angle of reflection

3. paved the way for undulating theory of light

4. Les Meteores - important first work which attempts to put the study of weather on a scientific basis
Contributions to philosophy

1. method of hyberbolic doubt

a. showing the knowledge is genuinely possible

b. mathematically-based scientific knowledge of the material world is possible
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ARCHIMEDES

287 – 212 BC

born Syracuse, Sicily – died there 

Archimedes is best remembered as one of the greatest mathematicians of all time and also as an inventor. Born in Syracuse, educated in Alexandria, his work in math included plane geometry, solid geometry, and  arithmetic. His work in mechanics included defining the principle of the lever and the invention of the compound pulley. His major written works include: Floating Bodies, The Sand Reckoner, Measurement of the Circle, Spirals, and Sphere and Cylinder.  He was killed during the Second Punic War, while still at work on geometry.

Contributions to mathematics:

1. anticipated integral calculus

2. perfected a method of integration (method of exhaustion) that allowed him to find areas, volumes and surfaces of many bodies as well as accurately estimate the value of (, and accurately approximate square roots

3. proved that the volume of a sphere is 2/3 the volume of a cylinder that circumscribed the sphere.

4. discovered powers of numbers and first to use exponents to express them 

Contributions to science:

1. Archimedes’ principle – a body immersed in a fluid is lighter in weight by an amount equal to the weight of the fluid it displaces. 

2. invention of the hydraulic screw – a device to raise or lower water

3. invented the catapault

4. defined the principle of the lever – “Give a place to stand and I can move the earth.”

5. discovered density and specific gravity

Contributions to Philosophy

I was unable to find any significant contributions to philosophy.
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BIRTH OF ALGEBRA

Algebra began in ancient Egypt and Babylon, where mathematicians learned to solve linear and quadratic equations, as well as indeterminate equations The first treatise on algebra was written by Diophantus of Alexandria, called the Father of Algebra, in the 3rd century AD. Diophantus was born 200 and died 284 AD. His chief work was Arithmetica, which included 130 numerical solutions to determinate equations. His process became known as Diophantine analysis. The word algebra is from the Arabic “al-jabr” which literally means the reunion of broken parts. The word is also used  medically as the treatment of fractures. Algebra gained widespread use with the writing of “ilm al-jabr wa’l-mukabala” by Abu Ja’far Muhammad (800 – 847 AD), who introduced the writing down of calculations in place of using the abacus. The words Algorism and algorithm are derived from his name. Algebra was brought from ancient Babylon, Egypt and India to Europe via Italy by the Arabs. 
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Apollonius of Perga

Born 262 B.C. Perga, Pamphylia, Greek Ionia

Died 190 B.C. Alexandria, Egypt

Apollonius of Perga is known as the “Great Geometer” and the “Father of Greek Mathematical Astronomy”. He studied under the followers of Euclid. His most famous work is Conics , written in 8 books. Books 1 –4 include the properties of conics. Much of the material in these first 4 books was previously known but he is first to have recorded this material. The books 5 –7 contain his original ideas on conic sections – the curves formed when a plane intersects the surface of a cone. Only the first 4 books survive in Greek. The first 7 books survive in Arabic. Other works of his include: Cutting a Ratio, Cutting an Area, On Determinate Sections, Tangencies, Plane Loci, On Verging Constructions, Quick Delivery, and On the Burning Mirror. 

Major Contributions to Mathematics:

1. conic sections – the curves formed when a plane intersects the surface of a cone

2. introduced the words hyperbola, parabola, and ellipse into our mathematical vocabulary

3. developed a method for drawing a circle which is tangent to 3 given circles, points or lines

4. formulated an approximation of ( better than the 223/71 ( ( ( 22/7 developed by Archimedes

Contributions to Science:

1. developed a hemicyclium sundial whose hour lines were drawn on conic sections to allow for greater accuracy

2. considered the Father of Greek Mathematical Astronomy for his work on eccentric orbits also known as deferent epicycles

3. contributed to our knowledge of the motion of the planets and the varying speed of the moon

4. postulated the planets revolved around the sun and that the sun revolved around the earth 

Contributions to Philosophy:

I was unable to find significant contributions to philosophy.
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