Isaac Barrow
	
Isaac Barrow was born in October in 1630 in London, England and died on May 4, 1677, in London at the age of 46. His father, Thomas Barrow, planned for Isaac to be a scholar when he was still a child, so he sent him to Charterhouse and paid twice the regular fee so that Isaac could receive special attention. This backfired, however, and Isaac did not receive special attention and instead acquired the reputation as a bully while his education suffered. When his father heard of this, he transferred Isaac to Felstead, Essex in 1640 where the headmaster had a reputation for strict discipline. It was here that Isaac made rapid development in his studies (and his character).
After two years of studying in Felstead, Thomas Barrow incurred a lot of financial losses due to the Irish Rebellion and could not pay for his son’s school fees. The headmaster saw his potential, however, and took him in and even gave him a position as a tutor to Thomas Fairfax.
In 1643 Barrow was admitted as a foundation scholar at Peterhouse, Cambridge. In 1644 Barrow went to London where he was supported by Thomas Fairfax. However, Fairfax soon ran out of money and left Isaac destitute. As a result, Barrow accompanied a former school friend, who promised to support him, to Trinity College, Cambridge. Barrow enrolled in 1646 and performed basic duties in exchange for instruction and a humble place to stay. His friend supported him for six months before he left until Isaac made contact with his father who then continued to support his education. 
Duport, the Regius Professor of Greek at Cambridge, tutored Barrow without taking any fees, both due to Barrow's talent and the fact that they both were royalists. Under Duport, Barrow studied Greek, Latin, Hebrew, French, Spanish, Italian, literature, chronology, geography and theology. Barrow graduated from Cambridge, earning his Bachelor’s degree in 1648, and successfully competed for a college fellowship in 1649. He gave a speech in which he praised the teaching of the classics but criticized the lack of mathematics and science. He started studying mathematics in depth immediately after his graduation. His enthusiasm and willingness to teach enabled him to attract enough people to the subject to help begin to lay the foundations for studying mathematics at Cambridge.
Barrow graduated with his M.A. in 1652. His interest in studying divinity led to his study of church history, which led him to astronomy, which eventually led him to the study geometry—which he taught to himself. He wrote a simplified edition of Euclid's Elements which was printed in 1655 and which remained the standard textbook for half a century.
When the professorship in Greek became available, it was expected that Barrow would fill Duport’s position, who was relieved due to political reasons. Barrow was not offered the position though. They told him that he did not have enough teaching experience was not well-traveled, but it was most likely for the similar political reasoning.
In 1655 Barrow set sail for France, after he had received an award from the University. The conditions of the award were that he would receive £16 per year for three years, and would have to report by letter to Cambridge on his learning and progress. When Barrows did return to Cambridge after his travels, there had been many political changes due to the restoration of Charles II. So when the Professor of Greek that followed Duport resigned and Duport turned down returning to the position, Barrow’s was able to step in. As the Professor of Greek, he only received £40 a year and was not allowed to hold any other positions inside of the college. This and his interest in mathematics led him to taking a position as Professor of Geometry at Gresham College, London while still being able to keep his position as the Professor of Greek at Cambridge. At Gresham he made an additional £50 a year. While he was there, he taught geometry for two hours a week, one hour in English, and the other in Latin. He covered topics such as the 'projection of spheres' and 'perspectives'.
In the summer of 1663, the position as Lucasian Professor of Mathematics was created at Cambridge thanks to an endowment left by Henry Lucas. Barrow was an obvious choice for this position. He relinquished his Greek chair title for this position, which he later explained was because his interest in mathematics was greater than Greek, and it had always been his intention to hold the Greek chair only temporarily.
	In 1664, Barrow began delivering a series of lectures. In the spring he delivered the first six of his mathematics lectures. In the autumn he delivered nine more lectures and, in the spring of 1665 the first five of his geometrical lectures. After giving a short course on Archimedes, which consisted of four lectures, the University had to close due to the plague. When it re-opened in April in 1666 Barrow delivered another eight lectures, but after June there was another outbreak of the plague and they had to close again. The university re-opened for the second time in Easter 1667 when he gave further geometry lectures before delivering his optics lectures in the 1668-9 session. Like Barrows, Isaac Newton also attended Trinity College and attended many of Barrows lectures. He also had many private discussion with Barrows about the work. Newton took much encouragement from these sessions with Barrow and they influenced his work greatly.
	Barrow’s did not prepare for any of his lectures to be published, but many others, including Newton, underwent the task for him. John Collins published most of Barrows lectures: including: Lectiones Opticae (Lectures on Optics) published in 1669, Lectiones Geometricae (Lectures on Geometry) in 1670 and Lectiones Mathematicae (Lectures on Mathemetics) in 1683). The last book was designed to revisit interest in mathematics at Cambridge while also trying to introduce modern techniques. In his lectures, he covered topics such as divisibility, congruence, equality, time, space, measurement, proportion and ratio (I will discuss each of these in detail at the end). 
	Also in 1669, Barrows resigned from his position as Lucasian Professor of Mathematics, allowing Newton to take over. After resigning, he was appointed as Royal Chaplain to Charles II at Salisbury in 1670. In February 1673, Charles II gave Barrows the title of Master of Trinity. Two of his major focuses while he held this position were limiting the amount of Royal interventions and the building of the Wren library. Barrows did not get to see the results of his work though, because in April of 1677 he got a fever, which he tried to cure by fasting and using opium, however he died a few days later in Westminster Abbey. 

His lectures on optics was built on the work of Johannes Kepler (1571–1630), René Descartes (1596–1650), and Thomas Hobbes (1588–1679), among others. In these lectures Barrow made major contributions to determining image location after it is reflected or refracted. He also opened the doors to studies on astigmatism and caustics (a collection of rays that, emanating from a single point, are reflected or refracted by a curved surface). He also made suggestions toward a theory of light and colors.
In his lectures on mathematics, he discussed basic concepts as number, magnitude, and proportion. He also delved into the relationship between the various branches of mathematics; and considered the relation between mathematics and natural philosophy—most notably the concept of space. When classifying the different branches of mathematics, he tried to argue the algebra was not a true part of mathematics because it would be considered logic.

 In Barrow’s lectures on geometry, he investigated the generation of curves by motion. Barrow recognized the inverse relationship between integration and differentiation and came close to developing the fundamental theorem of calculus. (which is what the group activity is on).


[bookmark: _GoBack]Fermat had observed that the tangent at a point P on a curve was determined if one other point besides P on it were known; hence, if the length of the subtangent MT could be found (thus determining the point T), then the line TP would be the required tangent. Now Barrow remarked that if the abscissa and ordinate at a point Q adjacent to P were drawn, he got a small triangle PQR (which he called the differential triangle, because its sides PR and PQ were the differences of the abscissae and ordinates of P and Q), so that
TM : MP = QR : RP.
To find QR : RP he supposed that x, y were the co-ordinates of P, and x - e, y - a those of Q (Barrow actually used p for x and m for y, but I alter these to agree with modern practice). 

Substituting the co-ordinates of Q in the equation of the curve, and neglecting the squares and higher powers of e and a as compared with their first powers, he obtained e : a. The ratio a/e was subsequently termed the angular coefficient of the tangent at the point.
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