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I.	Babylonia





	A.	Development of this civilization was around and between the Tigris and Euphrates rivers in Mesopotamia and part of modern day Iraq.





	B.	4000 B.C. Sumerians settled in part of Mesopotamia and established as their capital city Ur





		2500 B.C.  conquered by the Akkadians





		1700 B.C.  Hammurabi





	C.	Arithmetic





		1.	Sexagesimal system of numeration with positional notation (no symbol for zero until 300 B.C, and the time of the conquest of Alexander the Great, however - was used for intermediate empty positions only)





		2.	Square roots by averaging divisor and quotient for successive approximations





		3.	Cuneiform tablets contain multiplication tables, tables of reciprocals, tables of squares and cubes, tables of square and cube roots, exponential tables





		4.	Evidence of frequent use of linear interpolation





	D.	Algebra (problems solved by describing the steps required to execute the solution)





		1.	Quadratic equations of the types   x2 + px = q,  x2 = px + q, and x2 + q = px





		2.	Substitutions to change forms of equations





		3.	Cubic equations, particularly  of the form  x3 + x2 = a  for which tables were available





		4.	Summed arithmetic and geometric progressions





		5.	Systems of equations





	E.	Geometry





		1.	Viewed as applied arithmetic





		2.	Knew the Pythagorean relationship





		3.	Aware of the concept of similarity of triangles





		4.	Early writings took the area of a circle as the square of the circumference divided by 12, giving a value of 3 for (; a later tablet gives a value for the ratio of the perimeter of a regular hexagon to the circumscribed circle which assigns a value of 3 1/8 to (.





		5.	Collection of rules for areas of simple plane figures and volumes of simple solids.





	F.	Mathematics important in the construction of canals, dams, irrigation projects.  Circa 700 B.C. mathematics became evident in astronomy with tables of positions of heavenly bodies.








II.	Egypt


	Solar calendar of 12 months of 30 days each with 5 feast days - based on annual flooding of the Nile and the observation that the dogstar Sirius rose in the east just before the sun at this time





	Ahmes papyrus (also known as the Rhind papyrus, obtained by Henry Rhind in 1858 in a Nile resort town), named after the scribe who copied it in 1650 B.C. from material from 2000-1800 B.C.





	A.	Arithmetic





		1.	Fractions with unit numerators





		2.	Multiplication and division through successive doubling





	B.	Algebra





		1.	Linear equations - unknown called "aha", or heap - method of solution by the rule of false proposition in which a guess is used, the result calculated and compared with the desired outcome and proportions used to find the correct solution.





			Example - Problem 28 of the Rhind Papyrus:  Think of a number, and add  2/3  of this number to itself.  From this sum subtract  1/3  its value and say what your answer is.  Suppose the answer was 10.  Then take away  1/10  of this  10 , giving 9.  Then this was the number first thought of.





			Solution:  If the original number was 9, then  2/3  is 6, which added makes 15.  Then  1/3  of  15  is  5 , which on subtraction leaves  10.  That is how you do it.





	C.	Geometry - arose out of necessity of surveying land following the annual flooding of the Nile to determine tax owed on what remained





		1.	Areas of isosceles triangle and isosceles trapezoid





		2.	( = 4(8/9)2 = 3.1605...





			Problem 50 of Rhind Papyrus:  Example of a round field of a diameter 9 khet.  What is its area?  Take away  1/9  of the diameter, namely 1; the remainder is  8 .  Multiply  8  times  8 ; it makes  64 .  Therefore it contains  64  setat of land.





		3.	Volume of a truncated square pyramid (1850 B.C. - problem 14 of Moscow Papyrus)








III.	Greece





	A.	Thales of Miletus (625-547 B.C.) - first of the Seven Sages of Greece, the only mathematician so honored





		1.	Through travels, learned geometry from Egyptians and astronomy from Babylonians - shrewdly predicted favorable weather conditions after several years in which olive trees failed to produce, cornered the market on olive presses around Miletus, and made a fortune renting them out when the crop came in





		2.	Generally recognized as the first to introduce using logical proof based on deductive reasoning rather than on experiment and intuition to support an argument





		3.	Credited with the propositions that every angle inscribed in a semicircle is a right angle, a circle is bisected by its diameter, the base angles of an isosceles triangle are congruent, vertical angles formed by intersecting lines are congruent, sides of similar triangles are proportional, AAS theorem for congruence of triangles.





		4.	In Egypt, measured the height of the Great Pyramid by means of shadows and similar triangles.





	B.	Archimedes of Syracuse (287 - 212 B.C.) - lived a generation or two after Euclid and was a contemporary of Eratosthenes - son of an astronomer - died following the sacking of Syracuse by Roman troops





		1.	Skilled in inventing mechanical devices - the Archimedean screw for pumping water, combinations of levers and pulleys - at 75, directed the defense of Syracuse from the attacks of the Romans, inventing war machines which inflicted heavy losses on the Romans





		2.	Took greatest pride in results in his treatise  On the Sphere and the Cylinder  - the surface area and volume of a sphere in relation to a circumscribed cylinder





		3.	Most popular work in the Middle Ages and the first to be translated into Latin was  The Measurement of a Circle - estimated  (   by successively inscribing and circumscribing regular polygons of 6, 12, 24, 48, and 96 sides within and without the circle - approximated  (   to be between  3 10/71  and  3 1/7 .





		4.	Found areas enclosed in a spiral and in parabolic segment





	C.	Pappus of Alexandria (early half of fourth century A.D.)





		1.	Wrote  Mathematical Collection  (320 A.D.), eight books which were intended to be a consolidation of the geometric knowledge of its time.





			a.	Contains theorems about proportion, solid geometry, higher plane curves, and contributions to mechanics





			b.	Gave synopsis of the contents on the great mathematical works of the past and then clarified any obscure passages through various alternative proofs and lemmas - went on at several points to extend and generalize the results





			c.	Most striking contribution is theorem that the volume of a solid of revolution of a plane area about an axis is equal to the product of the rotating plane area and the distance traveled by its center of gravity





		2.	Failed in his attempt to arouse interest in the traditional geometry of the Greeks (Romans ruled)








IV.	China 





	A.	Most influential document is  Chui-chang suan-shu (Nine Chapters on the Mathematical Art)  which includes 246 problems on surveying, agriculture, partnerships, engineering, taxation, calculation, solution of equations, and properties of right triangles (circa 250 B.C.)





		1.	Compiled sets of specific problems as did the Babylonians and Egyptians





		2.	Used method of false position as did the Egyptians





		3.	Correct rules for areas of triangles, rectangles and trapezoids





		4.	Square roots and cube roots





		5.	Solutions of problems in simultaneous linear equations using both positive and negative numbers (last problem involves four equations in five unknowns





		6.	Problems on right-angled triangles.  For example, the "broken bamboo" problem - there is a bamboo 10 feet high, the upper end of which being broken reaches the ground  3 feet  from the stem; find the height of the break.





		7.	First record of magic squares


		


		8.	Used matrix of coefficients  and column operations to solve linear systems





	B.	Hou Han Shu  used    (  = 3.1622 in 130 A.D.





	C.	A document from 718 A.D. takes   ( = 92/29 = 3.1724...





	D.	Liu Hui in 264 A.D. , using a polygon of 192 sides, found  


		3.14024 <   (   < 3.142704 , and with a polygon of 3,072 sides,  ( = 3.14159.





	E.	Fascination with   (    reached high point in work of Tsu Ch'ung-chih (430-501 A.D.) - his "inexact" value was  22/7 ;  his "accurate" value was 355/113; gave  3.1415927   as an "excess " value  and  3.1415926  as a "deficit" value.








V.	Middle Ages saw no significant progress in determining  (  .   





	A.	Viète discovered a representation for  (  using an infinite product of square roots in 1593,  relating the area of an n-sided regular polygon to that of a 2n-sided regular polygon.  He was one of the last to use a polygon to further the calculation of  (, and the first in history to represent  (  by an analytical expression of an infinite sequence of mathematical operations.
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	B.	Progress in the calculation of its numerical value through modifications to the Archimedean method was due to the decimal notation as it moved from the East with the Muslims in the 12th century.














VI.	More modern times





	A.	William Jones (1675-1749) - occasionally edited and translated from Latin some of  Sir Isaac Newton's works and wrote on navigation and general mathematics.  





		1.	Published in 1706  Synopsis Palmariorum Matheseos: or, a New Introduction to Mathematics.  In this book, he introduced the symbol  ( , possibly as an abbreviation of the English word  periphery.  The symbol was not adopted by others, however, until Euler used it in his Variae observationes circa series infinitas in 1737.  It became a standard symbol after Euler adopted it.





	B.	Approximations without geometric diagrams





		1.	John Wallis (1616-1703) was looking for the area of a quadrant of a circle.  In  Arithmetica infinitorum in 1655, he expressed 
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			His was the first infinite sequence which involved only rational operations.  





			a..	Wallis was the Savilian Professor of Geometry at Oxford.  He graduated from Cambridge in medicine and philosophy and published a grammar of English in 1652 in addition to translating many works from Greek (including Archimedes  Measurement of a Circle in 1676).  He also deciphered secret enemy codes during the English Revolution for the Parliamentarians.  He also served as chaplain to Charles II after the restoration in 1660.





			b.	William, Viscount Brouncker (ca. 1620-1684) manipulated Wallis' result into a continued fraction -
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		2.	James Gregory (1638-1675) - a Scotsman who studied mathematics at Aberdeen and in Italy (from 1664-1668) - occasionally dabbled in astronomy





			a.	Wrote  Vera circuli et hyperbolae quadrature  (True quadrature of the circle and hyperbola) which included the basic concept of the distinction between algebraic and transcendental functions





			b.	Attempted to prove  (   transcendental





			c.	In 1671, found the area under the curve  �EMBED Equation����seq User_Box  \* Arabic  \h�  in the interval [0,x] was  arctan x  expressed with the Gregory series
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				Replacing  x  with   1, the above gives the first infinite series ever found for  (  :
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				(Leibniz also discovered the arctangent series in 1674, then published the series for  arctan x   in 1682, eleven years after Gregory discovered it.)





		3.	Sir Isaac Newton (1642-1727) - discovered differential and integral calculus - studied and taught at Cambridge





			a.	Found  
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				Since  arcsin (1/2) = ( /6 ,  a series for  (   can be found from the preceding which converges very quickly.








	C.	John Machin (1680-1752) - professor of astronomy in London





		1.	Using trigonometric relationships, found method to make the Gregory series converge more rapidly and more convenient for calculations.  In 1706, calculated  (   to  100 decimal places.
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	D.	Leonhard Euler (1707-1783) - native of Switzerland - published a total of 886 books and mathematical memoirs -  output averaged  800 pages per year - lost sight in right eye in 1735 and in both eyes in 1771





		1.	Founded (or at least co-founded) the calculus of variations and the theory of functions of a complex variable





		2.	Went to St. Petersburg in Russia in 1727 to work in the Academy of Sciences .  Later spent 25 years at the Prussian Academy in Berlin under Frederick II (who ordered him about to do such things as checking out the water supply at the royal palace at Potsdam).  Returned to the Academy in St. Petersburg in 1766.





		3.	Found connection between exponential and trigonometric functions, 


eix = cos x  +  i sin x





		3. 	Found series expansions for  powers of  (  using series expansions for sine and cosine; found a series expansion for  arctan x  which converged more quickly than others and used it to calculate  (  to  20 decimal places in one hour.





		4.	Asked the question "Could  (  be the root of an algebraic equation of finite degree with rational coefficients?" (i.e., is  (  algebraic?)








	E.	The nature of  (  as a number





		1. 	Johann Heinrich Lambert (1728-1777) proved  (  was irrational in 1767.





			a.	Swiss-German writer on a wide variety of mathematical and non-mathematical themes - was an associate of Euler for two years in the Berlin Academy - tried to master all fields of science - tried to prove the parallel postulate





			b.	Proved that if  x  is a nonzero rational number, then   tan x  cannot be rational.  Since    tan ((/4)  = 1  which is rational, it follows that   (/4  cannot be rational.





			c.	Provided the modern view and notation for the hyperbolic functions  sinh x ,  cosh x ,  and  tanh x.





			d.	Wrote on cosmography, descriptive geometry, map making, logic, and the philosophy of mathematics





		2.	Ferdinand Lindemann (1852-1939) - member of faculty at University of Königsburg





			a.	In extending the work of Liouville and Hermite, proved that ( is transcendental in 1882 in a paper entitled  Über die Zahl ( .  Showed that the equation  eix + 1 = 0  cannot be satisfied if  x  is algebraic.  Since Euler had shown that  x = (  satisfies the equation, it follows that  (  is not algebraic.  This showed that the circle could not be squared with Euclidean tools.  (Squaring the circle means constructing a square whose area is that of the given circle, using straightedge and compass only in a finite number of steps.)  In order for the quadrature of the circle to be possible with Euclidean tools, (  would have to be the root of an algebraic equation with a root expressible in square roots.





			b.	Later published several purported proofs of Fermat's last theorem which were shown by others to be invalid.
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