Martin Mersenne 1588-1648 center of math in Paris “Academie Mersenne”, weekly meetings

Traveled around Europe, copied and distributed math manuscripts,”walking scientific journal”
Contacts include: Galileo, Huygens, Gassendi, Pascal (both), Fermat, Descartes, Torricelli, Pell

A research on “Mersenne primes” Mp=2p-1: a list up
Rene Descartes 1596-1650
1629-33 “Le Monde” (physics) not published till 1664, fear of the destiny of Galileo, law of conservation of mechanical momentum; Optics: Law of reflection
1637  “Discours de la Methode” systematic doubt as a method to pursuit certainty 
“La Geometrie” Analytic Geometry, tangent line problem
“On the nature of curved lines”

1649 invited by queen Christina of Sweden to tutor her philosophy, plans for Academy of Sci.
Descartes was banned by Chirch in Universities, funeral was prohibited by a court order

Replaced Viete’s notation of unknown/constants by the modern system, notation “xn”
Modern viewpoint to numbers: positive/negative, a2 may refer to a length as well as to an area

“Rule of signes” for a number of positive roots

Attacked Fermat’s method for finding maxima and minima: later recognized

Piere de Fermat 1601-1665 Lawyer at Parliament of Toulouse, “father of number theory”
Calculus: finding max/min values, convergence and calculation of ∫xαdx (equivalently convergence of Σnα ), finding center of gravity and quadrature
Analytic geometry: 1637 “Introduction to plane and solid loci” equations↔curves, tangent lines
Number theory: perfect numbers, in 1640 letters to Mersenne 2p-1 is prime → p is prime; p odd prime → 2p|2p-2; all divisors of 2p-1 have form 2pk+1 (Pf: q|2p-1, q|2q-1-1→ p|q-1)

“Polygonal number theorem” every n is a sum of three 3-angular numbers, 4 squares, etc.

Fermat Little Theorem: p|ap-a, Great (Last) Theorem: xn+yn=zn, n>2, has not solutions in N
It is one of problems in “Arithmetics” of Diaphantus, where Fermat put a marginal note

Conjecture: any prime p=4k+1 is a sum of two squares, Conjecture (false) 2n+1 is prime is n=2k
1654 Probability theory (with Pascal)
Optics: principle of least time (variational principle)
Blaise Pascal 1623-1662 math, phys, inventor, writer, philosopher, economic and social science

1636: member of Mersenne’s group, 1639 discovered “Mystic hexagram” (Pascal line)
published in 1640: “Essays pour les Coniques”,  
1640: invention of computing machine

1647: public experiments in Roin about pressure of atmosphere (influenced by Torricelli)

1654: problem of de Mere, probability theory (with Fermat), fair division of stakes;

1654: Arithmetic “Pascal triangle” (Khayam’s, Yan Hui’s, Tartalia’s trangle, etc.)
Literature: 1657 “Provincial Letters”, 1659 “The Pencees”

Health and Belief: 1646 falled down, 1647 paralytic attack, Jansenism: science is a sin,

1654: a horse had fallen down while crossing a bridge, 1659 stopped doing math
Isaac Barrow 1630-1677 teacher of Newton in Cambridge, Fundamental Theorem of Calculus

Robert Hook 1635-1703 polymath, architect, “England’s Leonardo”, Law of elasticity

Christian Huygens 1629-1695 math, astronomy, physics

Wave theory of light, invented pendulum clock, observed rings of Saturn and its “moon” Titan

sci-fiction: “Cosmotheoros” Extraterrestial life was discussed

Isaac Newton 1643-1727 physics, math, alchemist, theology

1687 “Philosophiae Naturalis Principia Mathematica” one of the most important books ever 

established classical mechanics: 3 laws of motion, dominated for 3 centuries
Law of universal gravitation, on Earth and celestial, explained Kepler’s laws of planet motion
Removed last doubts about heliocentrism
Theory of colors (decomposition be a prism, visible spectrum), law of cooling, speed of sound

Differential and Integral Calculus started 1665, published 1693, full account 1704

Generalized Binomial theorem 1665

Power series, infinite series: 1666 manuscript

Approximation theory

1690: religious tracts on interpretation of the Bible (non-orthodox), 1705 knighted

Terminology: x is “fluent”, ẋ is “fluxion”, ẍ etc.

Gottfried Wilhelm Leibniz 1646-1716 philosophy, math, Physics, technology, biology,… 

Calculating machine (arithmometer) 1670-85 added multiplication-division to machine of Pascal

1673 visit to London to demonstrate calculating machine, meeting with Newton, Huygens, etc.

1674-77 developped Calculus, but published only in 1682 in Acta Eruditorum

Notation: dy/dx, ∫f(x)dx, concept of limit and continuity
1700 Berlin Learned Society is established by advice of Leibniz appointed as its President

1699 Leibniz is accused in plagiarism from Newton, 1711 a commission of Royal Soc. is created
1716 died out of favour, nobody from court or Learned Soc. Attended, grave is unmarked 50 yrs.

Jacob Bernoulli 1654-1705 since 1687 Prof. of Math/Mechanics in Basel

Learned Calculus from Leibniz, in 1682 founded a school of Math in Basel

Introduced term “Integral”, defined e=Lim(1+1/n)n, infinite series, “Bernoulli numbers”
Dif. Equations y’=p(x)y+q(x)yn , analytical geometry
Problems: shape of a sail filled with wind, elastic rod deformed by a force, circle has max. area

Probability theory: Law of large numbers, “Bernoulli trials”, applications to insurance, genetics

Guillaume de l’Hôpital 1661-1704, marquis

1696 the first textbook in the infinitesimal Calculus, a pedagogical masterpiece 

1694 proposal to Johann Bernoulli: to inform him, but not the others, about his latest discoveries,

for annual payement of 300 Francs (a fair reference Bernoulli was given in his book)
Johann Bernoulli 1667-1748 (brother of Jacob) took a Chair at Basel after death of Jacob
Infinitesimal calculus: exponential and trigonometric, geodesics
Applications in optics, tides, ship sails

Giovanni Saccheri 1667-1733 non-Euclidean Geometry

Abraham de Moivre 1667-1754 (cos x+i sin x)n  probability theory: normal distribution
Nicolaus Bernoulli 1687-1759 (nephew of Jacob and Johann)

differential equations and geometry, St.Petersburg paradox, Bernoulli principle
1712-16 discussed with Leibniz divergence of (1+x)-n, (1-1/2)-1=1-1+1-…

1742-43 critics of Euler for using divergent series in the proof of ((1/n2)=(2/6
found an error in Newton’s understanding of higher derivatives 
Brook Taylor 1685-1731, Taylor expansion (1715), integration by parts, unrecognized till 1772

Christian Golbach 1690-1764 Number Theory, Conjecture 1742: even n is a sum of two primes

James Stirling 1692-1770 (Scotland) (-function, asymptotic formula for n!, ((1/2)=((
Daniel Bernoulli 1700-1782 (sun of Johann, friend of Euler, together in St.Petersburg 1724-33)
Probability theory, Statistics, Economics (concepts of risk aversion, risk premium, utility)

Vibrating String, Gas mechanics: 1/2(u2+P=const, pressure is inverse proportional to a gas speed

Fluid mechanics “Hydrodynamica” (his father plagiarized, falsifying the date of his own book)

Colin Maclaurin 1698-1746 Power series expansion, “Cramer’s rule” for 2x2 and 3x3 matrices

Gabriel Cramer 1704-1752 general Cramer’s rule, studied algebraic curves of degree d passing through d(d+3)/2 points, “Cramer’s paradox” communicated to Euler
Leonard Euler 1707-1783 the most prolific in history: was publishing for 50 years after death

Studied with Johann Bernoulli, in 1727 won a prize of Acad.Sci.Paris, invited to Russia (new Ac.Sci. since 1724, two children of Johann were already invited)

1735: solved Basel problem ((2)=((1/n2)=(2/6, ((4)= (4/90, up to ((12) (introduced (-function)

1737: ((s)=((1/ns)=((1-p-s)-1, 1739 ((2n)=c(2n where c is related to Bernoulli numbers
1741-66: moved to Berlin to direct Math division of Acad.Sci.

1748: Euler’s formula eix=cos x+i sin x, E. identity eiπ+1=0 “most beautiful math formula ever”
1760: defined sectional and principal curvatures of a surface k1, k2
1769: concept of double Integral,  area is ∫∫dxdy
1775:  defined curvature of a space curve k=√(∂2x/∂s2+∂2y/∂s2+∂2z/∂s2) w.r.t. the arc length s
1777: Cauchy-Riemann equations (after d’Alembert)
Notation introduced 1727: e, 1734: f(x), 1755: (, 1777: i=(-1, also (, (y, (2y

(=Lim(( (1/k)-ln n) calculated up to 16 decimals; 
Fourier Series (/2-x/2=sin x+(sin 2x)/2+(sin 3x)/3+…

(sin x)/x=((1-x2/(n()2)=1-[1/((2)+ 1/(4(2)+…]x^2+…=1-x2/(3!)+…
Started transforming Calculus into Mathematical Analysis (more rigorous approach)

Analytical Number theory: applied methods of calculus (power series, etc.), Σprime p(1/p) diverges
Calculus of variation: Euler-Lagrange equation

Stated Law of quadratic reciprocity (later rediscovered by Legendre and proved by Gauss)

Graph Theory: Euler’s trail (bridges of Königsberg), Euler’s formula for polyhedra v-e+f=2
Logics and sets: Venn’s diagrams

Nature of comets, parallax of the Sun, Optics: theory of waves (after Huygens)
Jean d’Alembert 1717-1783 fluid mechanics (wave equation), music theory, Fund. Theorem of Algebra (not rigorous), in 1752 turned off an offer to be a president of Berlin Ac.Sci.

1747 wave equation ∂2y/∂t2=c2(∂2y/∂x2) solution for c2=1 y=Ψ(t+x)+Φ(t-x)

1752 Cauchy-Riemann equations 1754 definition of Limit

1772: perpetual secretary of Acad.Sci.Paris, 
Buried in a common unmarked grave (as an unbeliever)

Joseph-Lois Lagrange 1736-1813 (born in Turin as Giuseppe Lodovico Lagrangia)

Analysis, number theory, classical and celestial mechanics

1766 successor of Euler as the director of math branch of Prussial Academy of Science
1770 Every nϵN is a sum of four integer squares
1770 Quadratic irrationals have periodic continued fractions

1770 Permutation of roots and resolution in radicals: first steps in group theory

“Theorie des functions analytiques” (Lagrange theorem on [G:H] )

1771 Wilson’s theorem (stated without proof by Waring and attributed to Wilson) p|(p-1)!+1

Volume of a tetrahedron through determinants

1772 3-body problem, 1774 motion of Moon, stability of Solar system

1788 Analytical Mechanics  (from Newtonian to Lagrangian mechanics)

Euler-Lagrange equations for extrema of functionals, Lagrange multiplies for extrema on a curve

Method of variation of parameters in diff. equations

1787 moved to France, Paris Ac.Sci., Legion of Honour, Count of the Empire (1808)
Gaspard Monge 1746-1818
Infinitesimal geometry: evolutes of curves (formed by the centers of curvature), space curves
Calcculus of variations, PDE, combinatorics
Prof at Ecole Polytech., 1780 geometer at Ac.Sci.Paris, President of Inst. of Egypt
Pierre-Simon Laplace 1749-1827 math, astronomy, statistics, potential theory

Laplace equation: (f=0 ((f=fxx+fyy+fzz) harmonic functions; Laplace transform
Postulated existence of Black holes, notion of gravitational collapse “Celestial Mechanics”
1806 Count of the First French Empire, 1817 marquis (after Bourbon restoration)

Adrien-Marie Legendre 1752-1833 statistics, number theory, abstract algebra, math. analysis
1882-83 studied attraction of ellipsoids, defined Legendre functions

1784 Celestial mechanics, defined Legendre polynomials

1785 “Theory of Numbers” Quadratic Reciprocity; arithm. series contains ∞-number of primes
1786 Elliptic functions (integration along elliptic arcs)

1787 theorem on spherical triangles

1794 “Elements of Geometry” the best elementary text for 100 years; proved that π is arrational

1806 determining the orbits of comets “the least squares method” (Gauss published in 1809)

1808 “Theory of Numbers” 2d edition, estimate of π(n)
1810-30 Elliptic functions
Paolo Ruffini 1765-1822 equations of order ≥ 5 are not solved in radicals, 1799 first proof on 500 pages, 1803, 1808, 1813 improved versions (there was a defect, but nobody could find it)
1821 Cauchy acknowledged correctness

Joseph Fourier 1768-1830 Fourier’s expansion (decomposition into harmonics)

1804-1807 On the propagation of Heat in Solid Bodies: caused a controversy in Ac.Sci.Paris

because of use of Fourie’s series; work on vibrations, greenhouse effect was argued in 1824
Johann Carl Frierdich Gauss 1777-1855

1796-98 (student in Goettingen) construction of regular 17-gon by ruler and compass

1798-1801 a book on number theory: congruences, quadratic forms, Quadratic Reciprocity
1801 predicted position of Ceres; Gaussian elimination
1807 director of observatory in Goettingen, worked on theoretical astronomy till 1817

1809 “Theory of motion of celestial bodies”: dif.equations, conics, method of least squares
1815 The first rigorous proof of the Fundamental Theorem of Algebra

1818 asked to carry a geodesic survey of Hannover: conformal maps, curvature
1820-30 published about 70 papers

1825 “Gaussian numbers”, theory of divisibility

1828 differential geometry

since 1800 interested in possible existence of non-Euclidean geometry: Farkas Bolyai,etc.

1831 Wilhelm Weber arrived to Goettingen, since 1832 studied together terrestrial magnetism

1832 published geometric interpretation of complex numbers

1833 invented Electric Telegraph, a working model

Augustin Louis Cauchy 1789-1857  800papers and 5 textbooks

Brought rigor into Calculus transforming it into Analysis; invented Complex Analysis

1805 Problem of Apollonius, 1811 generalization of Euler’s formula for polyhedra

1814 Memoire on definite integrals, the basis of his theory of complex functions

1821 Cours d’analyse (textbook): rigorous study of convergence of an infinite series and rigorous definition of an integral

1826 Calculus of residues, 1829 the first definition of a complex function of complex variable

1834 meeting with Bolzano, definition of continuity

Simeon Denis Poisson 1781-1840 Geometry, Physics, Appl. Math 
Created Math. Physics: theory of Electricity and Magnetism, invented div, grad, (vector algebra) Poisson equation (φ=-4πρ
Celestial mechanics: successor of Laplace, in 1808-09 proved stability of planetary orbits in the second approximation (settled by Lagrange and Laplace in the first approximation)
1815 work on heat, objections from Fourier, corrected in 1820-21

1837 Poisson distribution, terminology “Law of large numbers”
August Ferdinand Mӧbius 1790-1868
Homogenious coordinates, Mӧbius band
Mӧbius transformation of the complex plane, Mӧbius function in Number theory
Johann Pfaff 1765-1825 integral calculus, PDE, Pfaffian

Formal research supervisor of Gauss and Mӧbius
Jacob Steiner 1796-1863

Christian von Staudt 1798-1867 
