Nicole Oresme (1323-1382)

French theologian, mathematician, and physicist 

“principle founder of modern science” For far too long, history has ignored Nicole Oresme’s influence on subsequent thinkers

Medieval period not entirely dark

· Carl Boyer writes in The History of the Calculus and its Conceptual Development

· “There was perhaps as much originality in medieval times as there is now.”

· “The blending of theological, philosophical, mathematical, and scientific considerations which has so far been evident in Scholastic thought is seen to even better advantage in a study of what was perhaps the most significant contribution of the fourteenth century to the development of mathematical physics… a theoretical advance was made which was destined to be remarkably fruitful in both science and mathematics, and to lead in a the end to the concept of the derivative” 

· Editions of Oresme’s work were issued well into the Renaissance, demonstrating his influence and the value of his contributions

Beginning of Science

· Cast off the shackles of Aristotelian thought

· Developed by God-fearing scientists like Oresme

· most original 14th C. thinker

Exponents

· Developed what we would call the laws of exponent and an improved notation

· e.g.  xm xn = xm+n     and   (xm)n = xmn 

· Even more imaginative than his new notation was his suggestion that irrational proportions are possible

· e.g. x(2

· this is perhaps the 1st hint in the history of math of a higher transcendental function.

· 1st to use a fractional exponent

Infinite Series

· Infinite series was an essentially novel topic

· Oresme used his graphical procedure to prove theorems more easily.

· 1st in history to prove that the harmonic series is divergent

· 1/2 + 1/3 + 1/4 + 1/5 + 1/6 + … + 1/n + ...

Astronomy

· Refuted Aristotle’s insistence on the perfection of the heavens 

· Oresme emphasized that the perfection of the laws of nature was merely a modest reflection of the infinitely perfect attributes of the Creator.

· He noted that the precision of the heavenly motions evidenced God’s power and wisdom.

· Fiercely opposed astrology, indeed all pseudoscience.  Since the time of the Pythagorians, irrational numbers had been considered “dirty” since they are do not result from a clean rational number.  In fact, the irrational number (2 has been said to have resulted in the lack of progress in mathematics for about 2000 years.  Oresme developed an argument he felt would squelch the possibility of astrological prediction by using ratios of numbers with fractional exponents to show that relationships in planetary cycles, expressed through Bradwardine’s formula for motion, thus showing that this would produce more irrational than rational numbers.
Astronomy (cont)

· Regiomontanus undoubtedly knew that Oresme had raised the possibility of the earth moving

· Johann Regiomontanus was the most influential mathematician of the 15th C.

· Kepler followed Oresme for his 2nd law of planetary motion

· “The chief aim of all investigations of the external world should be to discover the rational order and harmony which has been imposed on it by God and which He revealed to us in the language of mathematics.” - Johannes Kepler

Timeline

Coordinate Geometry

· Apollonius (2nd Cent. BC) had used coordinates

· Oresme’s originality lies in his ability to use coordinates to represent a variable quantity

· “The coordinates of Oresme, which influenced Galileo, are closer, in both motive and in appearance, to the modern point of view than those of Apollonius and Descartes.”

· Carl Boyer A History of Mathematics
Motion

· Opposed Aristotle by using empirical data

· Oresme’s graphical representation of motion directly lead to Galileo’s observations on acceleration 

Galileo made extensive use of Oresme’s work in his Discorsi without crediting it.

· He thus predated Newton & Leibniz by at least 300 years.

Regarding gravitation, Oresme departed again from Aristotle.  Oresme argued that the gravitational pull of a body could be treated as a central point.  This anticipated an important proof that would be later given by Newton.  If an object could fall unimpeded through a channel toward the center of the earth, it would not rest at the center – its natural place in Aristotelianism – but oscillate around the center with decreasing amplitudes before finally coming to rest.  Oresme suggested that the speed of a body’s fall was proportional not to distance but to time, hinting at Newton’s solution for the acceleration problem.

Motion

· “Any uniform difform quality terminating in zero intensity is imagined as a right triangle”


· Here we see Oresme was concerned with the calculus aspects of the situation

· 1) the way in which the function varies (that is, the differential equation of the curve), and

· 2) the way in which the area under the curve varies (that is, the integral of the function.)

Theology impacts Science

· This preacher-scientist’s theology compelled him to root his faith in fact: the facts of general revelation and special revelation, Scripture
“It seems to be that to believe [too] easily is and has been the cause of the destruction of natural philosophy [that is, science]; and also in [the realm of] faith it makes and will make great dangers and it will be the cause of receiving Antichrist and of the introduction of a new law.”

Oresme composed his anti-astrology dissertation in Latin.  But so strong was Oresme’s desire to turn as many as possible from the false science that he produced a short tract against the practice in French so that the common people.
