
The Arithmetic of Nicholas Pike 

This file expands on the coverage in Chapter 2 of the Nicholas Pike’s 1788 book A New and 

Complete System of Arithmetic, which marked a turning point in books published specifically for 

an American audience and written by an American.  The subtitle of this textbook reflects the 

patriotism that ran rampant throughout the new country at the time: Composed for the Use of 

citizens of the U.S.  This theme continues in the Preface too, where Pike distinguishes his book 

from those written by British authors, writing, “as the United States are now an independent 

Nation it was judged that a System might be calculated more suitable to our Meridian than those 

heretofore published.”  A modern reader might be surprised at the use of the plural form are in 

that statement, but generally the U.S. was viewed as a collection of states up to the Civil War.  

To emphasize independence from the British system, Pike added in the Dedication, “The Federal 

Coin, being purely decimal, most naturally falls in after Decimal Fractions.”  Thus, the book’s 

treatment of monetary systems, with rules for conversion between the new America system of 

dollars and cents and the older English system of pounds and shillings, is one feature that aided 

its popularity at once. 

The first pages of the book cite recommendations from several professors we have already 

met, including Stiles at Yale and Woodward at Dartmouth as well two we encounter 

subsequently, Willard and Williams at Harvard.  It is dedicated “to James Bowdoin, Esq., 

Governor and Commander-in-Chief of the Commonwealth of Massachusetts and President of the 

American Academy of Arts and Sciences.”  Bowdoin College was named for the Massachusetts 

governor when it was founded in 1794, four years after his death.  With commendations from 

such a distinctive group, is it any wonder that it became the standard mathematical manual in 

New England schools and passed through many editions? 

In the Introduction, Pike wrote that “this work is the first of the kind composed in America.”  

Clearly he was unaware of Greenwood’s Arithmetic, Vulgar and Decimal written 59 years 

earlier.  In fact, Pike attended Harvard just 35 years after Greenwood was dismissed yet he had 

never heard of that Arithmetic.  This is not a criticism of Pike as much as an indictment of a 

mathematical community that was unable to understand the material in Greenwood and hence let 

it disappear from collective memory within one generation.  Like the Greenwood work, the title 

of Pike’s textbook is misleading, because it contains material on algebra as well as arithmetic.  In 

fact, the Pike textbook was very extensive and complete for its time, containing, in addition to 



the usual account of operations on numbers, sections on various other topics.  Some are no 

longer taught in U.S. schools, like taking square roots and cube roots of numbers; omnipresent 

calculators have rendered these techniques obsolete and hence extraneous.  The book also 

includes a small table of powers of numbers, an activity that kept human computers busy for 

another 150 years but, for the same reason, is unnecessary in the 21st century.  While topics in 

arithmetic do take up most the pages—339 out of 512—the material is not always elementary.  

In fact, right after explaining how to perform division of integers, Pike defines prime numbers 

and lists the first ten perfect numbers, ending with 

191,561,942,608,236,107,294,793,378,084,303,638,130,997,321,548,169,216 

This is surely nontrivial, and far exceeds what Benjamin Franklin had written in his almanac.  

Pike’s Arithmetic also contains a section on permutations and combinations, wherein a particular 

problem determines the probability of obtaining all ones when four dice are thrown.  We do not 

know of any earlier work in the country that contains any mention of probability. 

One should not be surprised to find topics from natural philosophy in such a book either, and 

here one finds sections (called “articles”) on gravity, the pendulum, the lever, the wheel and axle, 

and specific gravity.  Topics in science are followed by fifteen pages of problems, one of which 

determines the age of the moon and another the dates of Easter for years from 1753 to 4199.  

Next come overviews of the main items in plane geometry and rectilinear (as contrasted with 

spherical) trigonometry.  The term mensuration has been used several times so far without 

definition, even though the term is hardly known today beyond historians.  Generally, 

mensuration refers to measuring, and in Pike’s textbook it refers specifically to formulas for the 

area of polygonal regions (like squares, parallelograms, and rhombi) and the volume of regular 

figures (like rectangular parallelepipeds, rhomboids, and cylinders). 

Pike’s textbook also remains significant for its inclusion of algebra, signaling the first 

advance beyond mere arithmetic in the country since Greenwood’s work at Harvard.  In the 

preface the author supplies his sources, writing, “The short introduction to algebra … was 

abstracted principally from Bonnycastle, and that of Conic Sections, from Emerson’s Works.”  

Being “designed for the use of Academies,” this part manages to cover a lot of algebra in 34 

rather dense pages.  The author begins with easy examples like 𝑥𝑥
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quickly to 𝑥𝑥+𝑎𝑎
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.  Just a few pages later Pike invokes “Sir Isaac Newton’s rule 



for raising a binomial to any power whatever” by raising  𝑎𝑎 + 𝑥𝑥 to the fifth power and 𝑥𝑥 − 𝑎𝑎 to 

the sixth.  

We hasten to add that the name Bonnycastle mentioned in the preface to Pike’s textbook is 

John, not his son Charles, who became a professor of mathematics at the University of Virginia.  

The reference is likely to John Bonnycastle’s book entitled, The Scholars Guide to Arithmetic: 

Or a Complete Exercise-Book, for the Use of Schools with Notes, Containing the Reason of 

Every Rule, Demonstrated from the Most Simple and Evident Principles; Together with General 

Theorems for the More Extensive Use of the Science.  The second edition of this book was 

reprinted in Boston in 1786; the first edition had appeared in London.  It was not uncommon at 

that time for books to have titles that were complete, albeit surprisingly long.1  The edition of the 

Bonnycastle book for American students is also notable for the incredible amount of patience 

and diligence it demanded of students working without calculators.  For example, one problem 

read:2 
It is required to find two whole numbers such that there’s some be a square, and the sum of the 
squares a biquadrate. 

The required integers are 565,486,027,761 and 1,061,652,273,520. 

The highlight of A New and Complete System of Arithmetic, however, is a topic that seems 

to be missing in most secondary accounts of the book—infinite series.  The inclusion of series as 

the last topic in the book marks a great leap forward for an American audience.  While we are 

under no pretension that few readers could understand the treatment in the final 20 pages of the 

book—indeed, probably few teachers could—just the fact that Pike felt justified in including it 

shows marked improvement.  The treatment is not rigorous by today’s standards, which is not 

surprising considering that it is presented with the same kind of intuitive approach mastered by 

the world’s champion of infinite series, Leonhard Euler, who had died just five years before 

Pike’s textbook was published.  As an example, the first problem, whose curious wording read, 

“Let 
x+1

1  be thrown into an infinite series,” is solved by long division without any restrictions 

on x or any concern for convergence.  To gain an appreciation of the extent to which Pike took 

his readers, on only the second page of the coverage of infinite series he presented the example, 

“Extract the square root of 22 xa +  in an infinite series.”  Readers with knowledge of Maclaurin 

series might pause to perform the power-series representation of the function 𝑓𝑓(𝑥𝑥) = √𝑎𝑎2 + 𝑥𝑥2.  

Before moving beyond Pike’s peak, so to speak, we should take note of his convention we take 



for granted today: letters at the beginning of the alphabet stand for constants and those at the end 

for variables. 

Nicholas Pike’s Arithmetic received a strong commendation from a famous American.  After 

receiving his personal copy, George Washington wrote to the author, “I flatter myself that the 

idea of its being an American production and the first of the kind which has appeared, will induce 

every patriotic and liberal character to give it all the countenance and patronage in his power.”3  

Yet, as often happens with innovators, Pike was ahead of his time.  When Chester Dewey, the 

professor of mathematics and natural philosophy at Bowdoin College, brought out the fourth 

edition of Pike’s (posthumous) Arithmetic in 1825, he omitted several sections that, as he wrote 

in the preface, “were so briefly treated by Mr. Pike, as to possess little value.”  Dewey cited 

sections on logarithms, trigonometry, algebra, and conic sections but he neglected that he 

omitted infinite series as well. 

 
 
 
Endnotes: 

1 The title page is shown on p. 86 of Louis C. Karpinski, Bibliography of Mathematical Works Printed in America 
through 1850, Ann Arbor: Univ. of Michigan Press, 1940. 

2 See p. 214 of Andrew B. Perry, Curiosities of early nineteenth century elementary American mathematics 
textbooks, Proceedings of the Canadian Society Hist. Phil. Math. 19 (2006), 212-215. 

3 As quoted on ibid, p. 45. 

                                                 


