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The life of Isaac Newton is not an exciting one. How-

ever, his contributions to the sciences is far greater than 

any man before him. Liebniz, a mathematician, and rival of 

Newton said "taking mathematics from the beginning of the 

world to the time of Newton, what he has done is much the 

better half."(Boyer, p. 429) He not only contributed to 

mathematics but also to physics, optics, and chemistry. 

His rare ability of grasping all he read and questioning it 

gave him his unique intellect. However to fully understand 

his contributions one must look at the time frame he lived 

in and the state of the sciences at that time. 

The period in which Newton was born was a transitional 

period, bridging the old sciences and theories into a more 

modern way of thinking. One of the major changes involved 

astronomy. The rotations of the heavenly bodies and their 

positions in the skies were being disputed. The old school 

of thought used epicycles and eccentricity to explain the 

movements of the heavenly bodies. (Figure 1) ~owever, 

Copernicus, Kepler~and others noted small deviations not 

accounted for by these perfect circular motions. Kepler 

brought forth a new model. This model used ellipses as 

paths for the orbits of the planets. (Figure 2) 

The invention of the telescope by Galileo in 1609 also 

brought forth new ideas. The planets had been thought to 

have smooth crystalline surfaces. When Galileo observed 

the rugged surface of the moon, this cast doubts about their 

surfaces. The discovery of the moons of Jupiter also ended 
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The spots on the sun "which formed and dissolved in relative

ly short periods of time, and which moved across its face, 

indicating that the sun turned on its axis." (Westfall p. 5) 

All of these discoveries posed change in astronomy, but they 

left as many questions as answers. 

Also the science of mechanics was changing. Again 

Galileo was central to this change. In his Dialogue Qn the 

Two Chief '.vorld Systems, Galileo introduced the principle 

of inertia. The old thought was that a moving agent was 

necessary for movement. "Motion implied ontological change 

as well." (Westfall p. 8) Potential was needed for move

ment. Galileo left this line of thought for a purer scien

tific approach. This was very different aDd unique since it 

was deviating from a religious and philosophical view. This 

theory of motion was central for Newton's discoveries in mo

tion and gravity. 

Chemistry was also in a turbulant state. The Alchemists 

were being dismissed as trutscientists. The philosophical 

views and mysterious methods left too many questions. 

Paracelsus's view of three principle elements of salt, 

sulphor and mercury, compared to the old thought of fire, 

water and air, were very dominant at that time. However the 

chemists were still looked at as an eccentric and less of a 

pure scientist than astronomers, mechanists, and mathema

ticians. 
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The World of Mathematics was also making new discoveries. 

In mathematics not so much is abandoned as it is added to. 

New discoveries hinged upon older, well developed theories. 

These new mathematicians called this work "analysis." The 

problem of the four-line laws had been solved by Dereortes 

using algebra. This was a completely new appro~ch. Conic 

sections and tangents were also receiving much attention. 

The use of infinite series and quantities was being applied. 

Fermat used the equation 

n-1 ) n-2 n-3 nx +(n-1 a 1 x +(n-2)a2 x •• • +an_ 1=O 

to find maximum points. The use of increasing by smaller 

triangles or rectangles in a conic section was being used to 

measure areas inside a curve or under a curve. The areas of 

pyramids and equilateral hyperbola were also being studied 

with great fervor. These met~ods were in their infancy and 

were ripe for probing and testing. Therefore Newton was 

cast into a very good time for his great intellect. 

Isaac Newton was born prematurely in a manor of Wools-

thrope near Colsterworth, England, on Christmas Day, 1642. 

His father had died shortly before his birth. Isaac's father' 

however had left the family a fairly large estate for their 

times. His mother, a member of the Ayscough family, was 

left with one son and a considerable estate to manage. 

Isaac was the first Newton to reach any significant social 

status. However the Ayscough side of his family was much 

more significant in contributing to his further education and 

fame. 
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Isaac's mother, Sarah Ayscough, remarried to Barbabas 

Smith shortly after his third birthday. This had a great 

effect on his life. His mother moved into NorthWithon to 

be with her husband who was a preacher. However, Isaac was 

left at Woolsthsope with maids, servants, and his grandmother, 

an Ayscough. This may have led to his solitary ~ifestyle. 

"Newton never recorded any affectionate recollection of his 

mother whatever." (Westfall, p. 53) When he was eleven, 

Barnabas Smith died and his mother returned home. But the 

interlude was brief due to his leaving for grammar school two 

years later. 

At age 13 Isaac entered the Free Grammar School of King 

Edward VI of Grantham. The school master, Mr. Stoke, im

mediately noticed that Isaac was different. First of all, 

he preferred the company of gi~ls rather than boys. Ynis 

may have been due to his love of studying and questioning 

rather than sports or other outside activities. Also he had 

an intense interest in building models of mechanical objects. 

"Newton spent so much time at building that he frequently 

neglected his school work and fell behind, whereupon he 

turned to his books and quickly leaped ahead once more." 

(Westfall p. 61) He also built sundials throughout the_house 

which were so accurate the family and neighbors consulted 

them. 

This genius also led to problems. At age seventeen 

his mother felt he should learn to manage the estate. 
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While tending the sheep he went to the brook to build water 

wheels during which the sheep proceeded to ruin the neighbor's 

corn fields. When traveling with the servants to sell pro

duce in the city, he coaxed the driver into letting him off. 

Isaac then spent the rest of the day building models or 

reading books. Being so much more intelligent than the rest 

he must have felt alientated. This alienation left him sol

itary and alone. The solitude also offered him much time 

to continue his questioning. However he never seemed to 

long for any human companionship outside of scholarly people. 

Isaac's education almost ceased after early grammar 

school. His mother did not feel that he should go on to 

more grammar schooling. This near tragedy was overcome by 

the help of two people, Reverend William Ayscough, and his 

schoolmaster, Mr. Stokes. Stokes was especially insistent. 

"He offered to remit the forty-shilling fee paid by boys not 

residents of Grantham, and he took Newton to board in his 

own home." (Westfall p.64) He also pointed out Isaac's 

failure at managing the estate. After much persuading his 

mother finally agreed to his return to school. When Newton 

was finally ready to enter the university and leave the 

Grantham school the schoolmaster "set his favorite disciple 

before the school, and with tears in his eyes made a speech 

in his praise, urging the others to follow his example." 

(Westfall p.65) 
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In June of 1661, Isaac entered the Cambridge University 

of England. The school had approximately four hundred students. 

Newton decided to enter Trinity College "the famousest college 

in the University," as quoted by John Strype. (Westfall p. 70) 

Two people probably influenced Newton to enter Trinity, Rev

erend Ayscough and Humphrey Babington, brother to Mrs. Clark 

who boarded Isaac while in grammar school. Both Ayscough 

and Babington had graduated from Trinity. Babington's in

fluence was also later very much a factor in Isaac's life. 

At the college, Newton was a subsizor. A subsizor was 

a poor student who tended to the needs of fellows and the 

wealthy students. Since he was not poor why was he a sub

sizor? Probably his mother, who did not want his further 

education anyway, sent him a very small allowance. Another 

reason may have been that Isaac was to be ~~~hrey Babington's 

subsizor. Both of the above are very logical and seem to 

probably be the reason for his poor social standing at the 

university. 

As i~ his earlier years, Isaac was a very solitary 

student. His only account of a real friend was that of a 

John Wickins, a chamber fellow. "Correspondingly, when 

Newton became England's most famous philospher, none of his 

fellow students left any recorded mention that they had once 

known him." (Vlestfall p. 75) This lack of friendship again 

left him Tith much time, since his lack of socializing was 

evident. "The sober, Silent, thinking lad of Grantham had 

become the solitary and dej ected scholar 0 f Cambridge." 

(Westfall tl. 75) 
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At Cambridge the students were given tutors. Isaac's 

tutor was Benjamin Pulleyn, a fellow. A friendship between 

the two never existed. In fact, he was left on his own to 

study as he pleased. This probably came about when he knew 

more about the subject material than his tutor. This free 

reign only helped Newton since it left him to study more 

exciting and update topics. But again his superior knowl

edge left him friendless. 

Newton's first studies involved Aristotle's logic and 

ethics. He was also introduced to physics and cosmology. 

However, te never finished any of these books. His free 

reign let him wander on. Also the lack of examinations left· 

him without worry. He bought a notebool-r in which he l~ept 

account of his readi~gs. In this notebook he had an entry 

titled~estiones guaedam Philosophical. Under this title 

he studied Jescartes, Galileo's Dialogue, and Veritar. 

The "Questiones" became one of Newton's most famous writings. 

His mettod of questioning was the key to his intellect. 

"They proted details of the mechanical philosophy; they did 

not question the philosophy as a whole. Newton had left the 

world 0 f Aristotle forever." (Westfall p. 90) 

Even in the university, Newton did not give up his 

mechanical interests and experimenting. He wrote down plans 

for perpetual motion machines using gravity and magnetism. 

In one experiment with light and color, he forced a piece 

of wood between his eyeball and cheekbone to distort his 

eyeball. The experiment left him temporarily blind. How

ever, this did not dampen the spirits of the experimentor. 
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The natural philosphies were not his only new find. Math

ematics of Descqrte and Euclid were finally being studied at 

the university. Newton's love of Mathematics soon blossomed. 

"In roughly a year, without benefit of instruction, he mas

tered the entire achievement of seventeenth-century analysis 

and began to break new ground." (Westfall p. 100) However, 

to continue his studies in Mathematics he had to gain a 

permanent position at Cambridge. 

The odds were against Newton from the start. Su1::sizars 

statistically had less of a chance at a scholarship. "New

ton's chances were further diminished by the priveleged 

group of Westminster scholars who automatically received at 

least a third of the scholarships year after year." (West

fall p. 101) Also, the study of mathematics had no standing 

in the university. His tutor in a last 'ditch effort sent 

him to Isaac Barrow, a mathematical professor, to be be 

reviewed. However, Barrow examined him on Euclid which he 

knew little about. The author Heyner states "Barrow con

ceived then but an indifferent opinion of him." (Westfall 

p. 102) ~egardless of these factors he was given a scholar

ship. Either he had left a better impression on Barrow than 

he thought or Humphrey Babington, who was approaching senior 

fellow status had influenced the decision on Newton's future 

in the university. Whatever the reason, he now was able to 

continue his studies without further worries financially. 
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The years from 1664-1669 were Newton's most productive 

years. During these years the plague was forcing the univer

sity to close for approximately a year in 1645. While closed 

he devised calculus, the laws of gravity, and discovered 

new facts in optics. In 1669 he succeeded Isaac Barrow as 

Lucasion professor at Cambridge. Over the next three decades 

Newton works included Philosphiae naturalis principia Mathe

matica, Arthmetica uniyersali, and Optiks. 

Newton's contributions to mathematics are many. His 

works included algebra, geometry, and calculus. In the years 

of 1664 and 1665 he discovered the binomial theorem was ap-

plicable to fractional integers and exponents. In a letter to 

Oldenburg he stated that 

The extractions of roots are much shortened by the 
theorem: 

P+PQI~= p~+~ AQ+~~ BQ+m-2n CQ+m-3n 
n n n 2n 3n 4n DQ etc. 

Where P+PQ stands for a Quantity whose Root or Power 
or whose Root of a Power is to be found, P being the 
first term of the quantity, Q being the remaining 
terms divided by the first term and min the nu
merical Index of the powers of P+PQ • • •• Finally, 
in place of the terms that occur in the course of 
the work in the Quotient I shall use A,B,C,D, etc. 
Thus A stands for ~e first term P (min), B for the 
second term (m/n)AQ, and so on." (Wiley p. 431) 

This method enabled him to first realize the infinite series 

and its application to infinately small areas and terms. 

He also worked with the limits of functions. The limits 

of function were found by applying one of his five rules. 
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ExamPle I 

" •••• the known quantities of the terms of any equa

tion under their signs changed, are p, q, r, s, t, v, etc. 

that of the second p, that of the third q, of the fourth r, 

of the fifth s, and so on. And the signs of the terms being 

rightly observed, make pea, pa=2q=b, pb+qa±3r=c,. pc+qb+ra 

+4s=d, pd+qc+rb+sa+5t=e, pe+qd+rc+sb+ta+6v=f, and so on in 

infin~tum, observing the series of the progression. And 

a will be the sum of the roots, b the sum of the squares of 

eachof the roots, c the sum of the cubes, d the sum of the 

biquadrates, e the sum of the quadratocubes, f the sum of the 

cubo-cubes, and so on. As in the equation x4_~-19xx=49x-30=0, 

where the known quantity of the second term is -1, of the third 

-19, of the fourth 49, of the fifth -30; you must make l=p, 

19=q, -49=r, 30=s. And there vall thence arise a=(p=)l, 

b=(pa=2q=1=38)=39, c=(pb=qa+3r=39+19-147=1-89, d=~c+qb=ra=4s 

=-89=741-49-120)=723. Wherefore the sum roots will be 1, 

the sum of the squares of the roots will be 39, the sum of 

the squares of the roots will be 39, the sum of the cubes -89, 

and the sum of the biquadrate 723, viz. the roots of that 

equation are 1,2,3, and -5; and the sum of these 1+2+3-5 is 1; 

the sum of the squares 1±4*9+25 is 39; the sum of the cubes 

1~8~27-125-is -89; and the sum of the biquadrates 1+16+81 

±625=723. (Struik p. 95) 
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"Rule I - Wherefore, if you desire the limit 
which no roots can pass, seek the sum of the squares 
of the roots, and extract its square root. For 
this root will be greater than the greatest root 
of the equation. But you will come near~r the 
greatest root if you seek the sum of the biquad
rates, and extract its biquadratic root and yet 
nearer if you seek the sum of the cubo-cubes, 
and extract its cubo-cubical root; and so on in 
infinitum." (struik p. 96) 

From example lone can see the sum of the squares of the roots 

is.j39 = ~ which is greater than any of the roots. The 

biquadratic sum of the biquadratic root is ~ = 5~ 
which comes "nearer the root most remote from nothing." 

(Struik p. 96) 

·!lRule II - If, between the sum of the squares 
and the sum of the biquadrate of the roots you 
find a mean porportional, that will be a little 
greater than the sum of the cubes of the roots 
connected under affirmative signs •••• the 
half half sum of this mean proportional, and of 
the sum of t~e cubes collected under their proper 
signs, ••• will be greater than the sum of the 
cubes of the affirmative roots, and the half dif
ference greater than the sum of the cubes of the 
negative roots. And consequently, the greatest of 
the affirmative roots will be less than the cube 
root of the half sum, and the greatest of the neg
ative roots less than the cube root of that semi
di fference." (Struik p. 96) 

From example three the mean proportional between the sum of 

the square of the roots and sum of the biquadrate (4th 

p' er) is nearly 168. The sum 0 f the cubes is -89, the 

half sum of -89 and 168 is 3~, the semi-difference is 

12&!. The cube root of 3~ is about ~, which is greater 

than the ±3 root. The cube root of 128t which is 52~ is 

greater than the -5 root. 
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Example II 

liThe equation x5-2x4_10~*30xx+63x-120=0 •••• first 
5 4 3 2 ,- 0 

multiply this thus; x5-2x4_10~+30xx+63x-120=0 •••• again 
4 3 2 1 

multiply the terms that come out by x, thus; 5x4-8~-30xx+60x 

+63 and dividing terms that come out again by x, they come 

out 20~-24xx-60x+60, which to lessen them, divide by the 

greatest common divisor 4, and you have 5~-6xx-15x=15. 

These being again multiplied by the progression 3,2,1,0 and 

divide by x become 15xx-12x-15 and again divided by 3 become 

5xx-4x-5. And these multiplied by the progression 2,1,0 and 

divided by 2x become 5x-2. Now, since the highest term of 

the equation x5 is affirmative. And by trying 1, you have 

5x-2=3 affirmative, but 5xx-4x-5, you have -4 negative. 'Nhere-

fore the limit will be greate~ than 1 •••• therefore try 

some greater num~::,er, as 2. And substituting 2 in each for x, 

they become: 

5x-2=8 

5xx-4x-5=7 

5~-6xx-15x+15=1 
5x4-8~-30xx+60XT63=79 
x5-2x4_10~T30xx+63x-120=46 

Since the number that came out • • • • are all affirma-

tive, the number 2 will be greater than the greatest of the 

affirmative roots. Likewise for the negative •••• try neg

ati ve numbers • • •• Wherefore the number -3 is greater than 

all negative roots. (Struik p. 98) 
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"Rule III - And yet you might come nearer still, 
if you found a mean proportional between the sum of 
the biquadrates of the roots and the sum of the 
cubo-cubes, and if from the semi-sum and semi-dif
ference of this, and of the sum of the quadrate-
cube of the roots, you extract~d the quadrato
cubical roots ••••• Since therefore any root, 
by augmenting or diminishing all the roots, may be 
made the least, and then least converted to great
est and afterwards all besides the greatest mode 
negative is is manifest how any root desired may 
be found nearly. 

Rule IV - If all the roots except two are 
negative, those two may be both together found 
this way. 

Rule V - Multiply every term of the equation 
by the number of its dimensions, and divide the 
productby the root of the equation. Then again 
multiply everyone of the terms that come out by 
a number less by unity than before, and divide the 
product by the root of the equation. And so on, 
by always multiplying by numbers less by unity then 
before and dividing the product by the root, till 
at length all the terms are destroyed, whose signs 
are different from the sign of the first or highest 
ter~, except the last~ And that nu~ber will be 
greater than any affirmative root; which being 
writ in the terms that come out for .the root, makes 
the aggregate of those which were each time pro
duced by multiplication so have always the same 
sign witt the first or Highest term of the equa
tions." (Struik p. 97-98) 

These rules on limits put a universal method of finding limits 

of any equation into the hands of every mathematician. 

These works and the infinite series led Newton to com-

plete his greatest discovery in mathematics, calculus. 

With the infinite series the infinitely small number or areas 

could be calculated into a finite number. Newton's discov-

ery of calculus, however, is obscured by the fact that he 

did not publish his findings publicly until twenty years 

later. This delay lead to the great conflict between New-

ton and Liebniz. 
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Newton gave to his friends a copy of his new calculus 

analysis in a paper entitled ~ Analysi. His method of 

notation is the prime difference between his calculus and 

that of Liebniz, which is used today. Fluents were the quan

tities and fluxions were the rate of change of the quan

tities. Newton replaced the letters p and q with the pricked 
• • 

letters x and y. The quantities of which x and yare the . .. 
fluxions he used x and y to notate. Therefore integration . , 
and differenatations were symbolized by x and y. "By doubling 

the the dots and dashes he was able to represent fluxions 

of fluxions and fluents." (Boyer p. 435) Newton first 

arrived at this analysis by using algebra and alogorithms in 

geometric computation. Much of his early work was directly 

related to Barrow's geometry. "It is only necessary to re

place Barrow's a by Newton's go and Barrow's e by Newton's 

po to arrive at Newton's first form of calculus." (Westfall 

p. 99) Evidently Newton regarded 0 as a very small interval 

of time and op and oq as small increments by which x and y 

change in this interval. The ratio q/p, therefore, will be 

the rate of instantaneous rates of change of y and x 

that is, the slope of the curve f(x,y)=O. The slope of the 

curve yn=xm, for example, is found from (y+oq)n=(x+op)m by 

expanding both sides by the binomial theorem dividing through 

by 0 •••• the result being 

m-l 
3c.!! ~-1 p n y 

Example III 

or ~= ~ x%-l (Boyer p. 433) 
p n 
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Newton's fluents were seen as flowing quantities rather 

than small areas. 

~From the ideas of motion he derived the term 'flux
ional,' which became his permanent descriptive words 
for his method. In fact, he had not escaped from 
infinitesimals, however. His definition of p and 
q assume a third variable, time. • • • In the in
tuitive idea of continuous motion or flow, infin
itesimals have been replaced by instantaneous 
velocities. • •• The idea of motion concealed 
its infinitesimal ingredient by transfering it 
to the unexpressed variable time. For the unit 
of time he had only one term, a 'moment.' The 
'infinitely little lines' which bodies describe 
in each moment are the velocities with which they 
describe them. His equations treated the increments 
as algebraic entities to be handled like other 
entities. He divided the equations by 0 and then 
'blotted out' terms in which 0 still appeared 
because they were infinitely little in relation 
to the 0 thers." (Westfall p.134) 

Newton started treating areas with a kinetic view using 

motion. By using sweeping lines he could measure the area 

under a curve. 

". • • • he had explored this idea in terms, not 
of areas alone, but of areas in equilibrium about 
an axis. In the diagram, gc=ac=y. The area ghlc 
generated by the motion of gh, is in equilibrium 
about the axis acf with the area cdef generated by 
constant de, which moves along cd (=x) as it increases 
(figure 3): ck.: ca :: motion of ye point a from 
c: motion of ye point a from m. In this contest 
the problems of tangents and of quadratures sud-
denly were seen to have an inverse relation to 
each other. If the calculus had not been born, 
certainly it had been conceived." (Westfall p. 126-
127)l\ 

Figure 3 

f 
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An example of Newton's works as stated by C.H. Ed

wards follows: "That of finding the relationship between 
• • the fluxions x and y, given the relationship f(x,y)=O be-

tween x'and y. For the core of f(X~Y)=.( ~jXiyj, a polyno

mial, he provides the following solution. 

Set all ye terms on one side of ye equation that 
they become equal to nothi~~. And first multiply 
each term by so many time Xix as x hath dimensions 
in that term. Secondly multiply each term by so 
many times y/y as y hath dimensions in it •••• 
the summe ofhall these product~ shall be equall to 
nothing. WC Equation gives y relations of ye 
velocitys. 

In other words, if f(x,y) = ~aijxiyj=o, his solution is 

.( lix + .ii) i· '" \x y aij x yJ = 0." (Edwards p. 193) 

Newton in dealing with fluxion had a "built in" chain 

rule, as we call it today. C.H. Edwards also gives an example 

of this. " •••• suppose we want to calculate y/x if 

Y=(l+Xn~. Newton would introduce a new variable z=l+xn 

with fluxion z = nxn-1~. Then y2 = z3, so it follows that 

• 2 . ]L.ili tZ2/2Y _ 3nxn- 1 ( H:¥n~ 2 
2yy = 3z x. • • • x-xlz Inxn-1 - 2(1+xn)~1 

This is an illustration of the following 

general procedure that Newton employed (in specific examples) 

to differentiate y= f(x) mn, where f(x) is a polynomial. 
1 First introduce the new variable z=f(x) with fluxion z=f (x)x. 

Then yn=zm, so it follows that nyn-ly=mzm-lz • • • • 

Finally: 



• •• 2 
y_ ~ 3z /2~ 

-X- XIZ- '-/nxn-
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This is an illustration of the following general procedure 

that Newton employed (in specific examples) to differentiate 

y= f(x) min, where f(x) is a polynomial. First introduce 

the new variable Z= f(x) with fluxion Z= f 1(x)x. Then 

yll:zm, so it follows that nyn-1 y=mzm-1 z • . • • "_Finally 

y y/i m-l/ n-1 mz ny m m-1 

-= --- = x Xlz 1/f1(x) 
= -' (m/n)( n-l) 

n 

= m fr(x] m/n-1 f 1 (x), the familiar I power formula' result of 

n 

elementary calculus. 1I (Edwards P. 197) 

Although Newton had invented the calculus, his delay of 

publication and a~wardness of' notation, gave Liebniz his 
. I dx gy 

recogni tion. Liebniz replaced x and x with"'U+ and d+. 

Since Liebniz published his calculus before Newton, his meth

od gained wider and more tmmediate attention. This led the 

two men into a great conflict. Neither of the two actually 

corresponded directly to each other, however their colleagues 

fueled the fight. 

Even with death of Liebniz in 1716, the debate over in

ventor continued. During the first few correspondences New

ton appeared to be on the offensive. He stated that Liebniz 

had had the opportunity to see his works with fluxions before 

Liebniz made his discovery. However, Liebniz never answered 



Edwards/16 

the charge, he instead dealt with more philosophical issues. 

Newton as quoted in Philosopher's II ~ said "Tke proper 

question is , 'Who was the first inventor?: 1et it be proved 

tha, Mr. Liebniz had the method before he had any notice of 

it from England •••• '" (Hall p.244) Newton had wrote a 

book entitled Commercium Epistolicum in which he stated sev

eral philosophical statements as well as his methods of flux-

ions. Liebniz then wrote a book criticizing Newton's works. 

However, he avoided any mention of the original inventor of 

the calculus. This upset Newton greatly. 

"If Hr. Liebniz could have made a good objection 
against Commercium Epistalicum, he might have done 
it in a short letter without writing another book 
as big. But this book being matter of fact and 
unanswerable he treated it with approbrious language 
and avoided answering it by several e.xcuses, and 
then endeavored to lay it aside by appealing to 
judgment of friend, Hr. Bernoulli c;md by writing 
to his friends, a Court, and by running the dispute 
into a squabble about a.Vacuum and Atoms, and uni
versal gravity and occult qualities, and miracles 
and the sensorium of God, and the perfection of 
the world, and the nat'l1re of time and space and 
the solving of problems, and the question whether 
he did not find the differential method proprio 
marte (off his own bat): all of which are nothing 
to the purpose." (Hall p. 244) 

Nevertheless, there is little doubt that Newton con-

ceived the calculus before Liebniz. However the debate 

about Liebniz's supposed copying of Newton is still debat

able. The truth will probably never found since little 

record of Liebniz prior knowledge exists. Clarke, who 

Newton corresponded to about Liebniz, said that Liebniz 

finally conceded to Newton,". • • • Liebniz, when not engaged 
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in controversy, had at least moments of recognition of the 

truth of some elements of the Newtonian philosophy." (Butts 

and Davis p. 56) 

Newton's mathematical contribution were not his only 

discoveries. His work in mechanics led him to the famous 

laws of gravity. Also he greatly contributed to the phil-

osophies of movement. By leaving the philosphical views 

out of his work he began to discover logical reasons for 

every reaction. The leaving of philosophy caused a great 

stir in the intellectual world. However, by doing so he 

led to scientists to a new way thinking, using logic and 

experimenting as absolute proll. In the writing of the Optiks, 

he perfected this thinking and open new worlds to all sci en-

tists. 

In his latter years NewtQn was put in charge of the Hint 

of London in 1696. This work was extremely difficult since 

the entire system needed to be overhauled and money recoined. 

However Newton devised shorter more efficient means of mint-

ing coins. The work at the mint and his fame left him a 

wealthy man. This did not, however, turn him into a lavish, 

eccentric person. Newton always maintained his solitude 

and had few close friends. 

The last years of Newton's life were full of recol

lection and work. In his older age only a few people were 

close to him. One, a doctor, said that Newton was "one 
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continues series of labor, patience, humility, terperance, 

meekness, humanity, beneficence and piety without any tinc

ture of vice •• •• " (Westfall p. 849) He never gorgot 

his home in Lincolnshire either. "Nearly sixty-five years 

after his departure from Woolsthrope, he remained aware of 

the details of his estate and determined to protect its rights. 

(Westfall p. 851) He also left many paintings of himself. 

Apparently he wanted to leave an image after he was gone. 

Also, Newton gave much money to the members of the family. 

During the last five years of his life he was ill much 

of the time. He began to miss meetings, which was extremely 

unusual for him. The doctor began to visit frequently. On 

I1arch 20, 1721, Newton died. At his death, a poet, Stukely 

wrote "It (the pain) rose to such a height that the bed under 

him, and the very room, shook with his agony to the wonder 

of those that were present. Such a struggle had his great 

soul to its earthly tabernacle! All this he bore with the 

most exemplary and remarkable patience, truly philosophical, 

truly Christian •• •• " (Westfall p. 869) The death of 

Newton left great sorrow in the scientific as '~ell as phil

osohical world. 

Newton's contributions were recognized in his own time. 

He was chairman of the Royal Society. This society was the 

elite of the scientific world. Only those with great stature 

were included. Being the chairman he was considered the most 

prominent of the time. Newton was also knighted by Queen 
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Anne. This knighthood promoted him socially into the ranks 

of the very elite. 

The philosphy of Newton can best be expressed by a letter 

he wrote to Nathaniel Hawes on May 25, 1694. "A Vulgar 

Mechaniek can practice what he has been taught or seen done, 

but if he is in an error he knows not how to find it out 

and correct it and if you put him out of his road, he is at 

a stand. ','lhereas he that is able to reason nimbly and 

judiciously about figures, force, and motion, is never at 

rest till he gets over every rub." (Westfall) This philos

ophy led Newton to his greatness, a greatness unknown until 

his time. 
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