Fibonacci, Leonardo of Pisa 1170-1250
1202 Liber Abaci: Modus Indorus (Method of Indians)–introduced Indo-Arabic numeral system, many examples of practical calculations; problem about rabbits, Fibonacci sequence 1,2,3,5,8,…

1220 Practica Geometria: based on Euclid’s “Elements”
Liber Quadratorium: 1+3+5+…, 12+22+32+…, (a2+b2)(c2+d2)=… , a4-b4 is not a square
Floss: approximate calculation of an irrational root
Nicole Oresme 1320-1382 philosophy, economics, astronomy, mechanics, math

Discussed possibility of rotation of Earth

Lengths of day, month, and year are incommensurable, critics of astrology
Translated his Latin book into French by urging of King Charles V “Livre du ciel et du Monde”
Idea of graph of a function (latitudo and longitudo): time/speed, area is distance, average speed
Proved divergence of a harmonic series; used fractions as powers

Architects and Painters: Theory of Perspective and Projection
Filippo Brunelleschi 1377–1446 architect, discovery of linear perspective

Piero della Francesca 1415–1492, painter and mathematician
Abacus Treatise – arithmetics, algebra
Short Book on the Five Regular Solids – geometry of solids 
On Perspective for Painting - theoretical study of perspective
Albrecht Dürer 1471–1528, painter, engraver, printmaker, mathematician

Four Books on Measurement: polygons, curves, polyhedra, linear perspective, developed scripts
1525 Treatise of mesurations with the compass and ruler –the first Geometry book in German

1528 Four Books on Human Proportion: how proportions are modified by convex and concave mirrors, aesthetics, “ideal beauty”

Math in XV-th century

Nicholas of Cusa (Nicolaus Cusanus) 1401-1464
Infinite and Infinitesimal, Universe and Earth, elliptical orbits of the planets and relative motion
Regiomontatus 1436-1476 the best in XV century, separated Trigonometry from Astronomy

Nicolas Chuquet 1445-1488 used negatives as coefficients, exponents, solutions, x0=1 for all x
1484: introduced words billion, trillion, quadrillion instead of “bymillion”, “trimillion”,…
Luka Pacioli 1445-1517 Franciscan friar, private teacher of math (taught Leonardo da Vinci) 

1494 printed “Summa de arithmetica, geometria, proportioni et proportionalità,” 

1496-98 “De divina proportione”: Golden Ratio and perspective illustrated by Leonardo da Vinci

1509 “Geometry” Latin translation of “Elements”

 Included essential parts from works of Pierro della Francesca without giving credits
Symbolic Algebra and Numbers
Johannes Widmann in 1489 used + and – (+ was used by Oresme)
Robert Record 1512–1558 first used sign “=” (used also +, and –, first in England)

François Viète 1540–1603 Lawyer, broke a code for Henry IV, “Analytical Art” invented word “coefficient”, proposed: variables-consonants and coefficients-vowels, knew binomial formula

Simon Stevin (Flanders/Dutch) 1548-1620 In “Decimal Arithmetics” (1585) introduced in Europe decimals (invented by Arabs in Xth century, claimed by al-Kashi in 1424)

“Arithmetics” (1594) brought to Europe for the first time solution of quadratic equation
1605 frequency ratios for equal temperament in music (twelfth root of the two)
John Napier 1550-1617 in 1614 introduced logarithms
Thomas Harriot 1560-1621 recognized negative and complex roots, (x-a)(x-b)… no other roots
William Oughtred 1575–1660 symbols (,/,((,sin,cos in 1631, logarithmic scale

Albert Girard 1595-1632 sum of powers of roots: A, A2-2B, A3-3AB+3C, etc. Fund.Th. of Alg.
Scientific Revolution

1439 invented printing, 1450 a poem, 1455 Gutenberg Bible, since 1454-55 indulgences
1453 Fall of Constantinople, Greek scholars moved to Italy; Italy takes leadership in culture
1492 Discovery of America by Columbus
Nicolaus Copernicus 1473-1543

1543 “On the Revolutions of the Celestial Spheres”
Galileo Galilei 1564-1642 famous for defending heliocentrism 
Stated that the laws of nature are mathematical “the universe… is written in language of Math

Coordinate system, parabola as an ideal trajectory (in absence of friction, etc.)

1589 Dropping unequal-weight-balls from Leaning Tower of Pisa (unconfirmed story)

1604 Kepler’s supernova, 1609 demonstrated telescope to Venetians (to sell)

1610 Jupiter satellites, Venus phases disproved Ptolemaic model, noticed rings of Saturn

1612 observed Neptune not realizing that it is a planet, found Sun-spots, observed Milky Way
Johannes Kepler 1571–1630  Conic sections (in Optics and Astronomy), elliptical orbits 1619
3 Laws of motion of planets, distances to planets and 5 Platonic solids 1596

Francis Bacon 1561-1626 creator of Empirism: a scientific method of scientific revolution, inductive methodology, proposed universal reform of knowledge, improvement of mankind state, reforms in Law, 1627 utopian novel “New Atlantis”, knited in 1603, member of parliament 
Cubic and Quartic Equations
Paolo Valmes 1486 was burned by Torquemada for claim that he solved quartic equation
“… it was a will of the God that such a solution be inaccessible to human understanding”

Scipione del Ferro 1465-1626 Bologna, kept solution of cubic equation in secret, told it to Fiore
Tartalia 1500-1557,Venice, contest with Fiore in 1535, in 1539 gave solution to Cardano
Cardano 1501-1576, physician, 1545: “Ars Magna” (braking an oath to Tartalia)
Ferrari 1522-1565 solved quartic equation in 1540 (published by Cardano, his teacher) 
Bombelli 1526-1572 Algebra (1572) rules to work with complex numbers, Diophantus problems
Analytic Geometry (in 1637: algebra+geometry): Descartes (1596-1650), Fermat (1601-1665)
Synthetic Geometry (projective): Desargues (1591-1661), Pascal (1623-1662)
Number Theory: Cataldi (1548-1626), Fermat, Mersenne
Probability Theory: Pascal and Fermat (Letters to each other)

Calculus: Newton (1642-1727), Leibniz (1646-1716)
Symbolic Logic: Leibniz
John Wallis 1616 – 1703 infinitesimal calculus, continued fractions, symbol (
Wallis product (/2=(2/1)(2/3)(4/3)(4/5)… developed and criticized Descartes

Bonaventura Cavalieri 1598-1647 calculus (areas and volumes), trigonometry, conics, logarithm tables
