                                               Lecture Notes 
                                       Philip J. Davis 
     Emeritus Professor Applied Mathematics   
     A Celebratory Lecture for the 250th Anniversary of Brown University
I:   What math was taught at Brown in 1764 ?
II:  What new math was emerging from the professionals in Europe       in 1764 ? 
                                              I
Though a difficult problem, what mathematics was given at Brown in 1764 is not beyond all conjecture. 

In 1764 Brown was just getting on its feet . Its charter was issued under the authority of King George III of England. It was the third college in New England and the seventh in Colonial America .Its first building on College Hill, University Hall, dates from 1770. Jennifer Betts, the Brown archivist, told me the records go back only to 1821 but other information is available. 

The first lectures very likely related to rhetoric, oratory, and  Baptist theology.  After all, one of the functions of Brown was to turn out Baptist clergymen.  
From the Encyclopedia Brunoniana:
“ Mathematics was required from the earliest days of the college. The Laws of 1783 required that the applicant for admission shall have ‘learned the rules of vulgar arithmetic’  According to the Laws of 1793, students were exposed to arithmetic…,  algebra…, Euclid…, trigonometry…,  surveying…,  and navigation.” In 1828, the annual catalogue noted that an entering student ‘ must be well acquainted with  algebra as far as quadratic equations.’
Had the old records  mentioned  mathematics , we might get an inkling of what was taught  by taking a look at Harvard, Yale and William and Mary,  et alii. 
 “The math programs at W & M, U of P, an Dartmouth  were strong by the end of the 18th century,  but began with a course on the first four Rules on the the assumption that the entering students had a low or nonexistent knowledge of basic arithmetic. Many “Rules of Thumb ’ Rule of Three: (proportion )  the rule of fellowship, 
Arithmetic beyond the rule of three was in appropriate for girls to learn. 
Rule of three, single and double, direct and reverse, Rule of Fellowship; Rule of Alligation :Aa+Bb=Cc. , etc.  Arithmetic books of this period were targeted sharply on the commercial:  e.g., a hogshead of molasses  cost $ 5.00 . How much should the grocer charge for a pint, allowing a 25% profit.
[Today in the Supermarket : What math does a checkout clerk need to know ?    What does a dentist need to know ?  There are constant discussions of what math is necessary for what purpose .] 
                                         II
What new math was emerging in 1764    ? 

Lambert on Optics, 1758, 

Daniel Bernoulli: 1700-1782. In 1764: Relation between aurorae and electricity 
Leonhard Euler 1707-1783   Euler is all over the map with more than 800 papers. In 1764 he wrote on the vibrations of flexible strings.  CRC Encyclopedia of Math has easily 70 separate entries under Euler. 

Coulomb 1776 on stability of structures , 
1764   Posthumous publication of Bayes’Law   Thomas Bayes (1701-1761) ,  English Presbyterian minister, philosopher , and statistician. 

 “Bayes’ Law is a simple but powerful much employed rule that governs reversing the direction of conditional probabilities” A modern formulation    P(E/F)=  P(E).P(F/E)/ P(F).  And there are more complicated formulations.    
Example: “A patient sees a doctor for a regular checkup and the doctor decides it would be a good idea to test the patient for disease D , a disease that affects 1 in every 10,000 people. A test T for D is 99% accurate; that is if the patient has D then with 99% probability, the test will come up positive, if the patient does not have D then with 99% probability, the test will come up negative. What is the probability that the patient has D?
Ans: 0.0098.”    -- E.S. Davis. 

Much controversy surrounds Bayes’ Law. E.g., evidence submitted in law that was  derived via Bayes has been subjected to judicial opinions that occasionally have rejected its use.                     1 
             But Bayes is hot stuff today, Recent talk on Bayes and Climate has been announced. There is an International Bayesian Society. 
 Lagrange was 28 in 1764. Principle of Least Action in Mechanics, generalized coordinates.
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