;13- E - IRl -

SR

ISAAC

NEWTON

ES 2N | g | A ES ) S

BERE - SHMFER F

3

SIECALR

e
ol

ARE TR

#

E

TH KTE
& FE

EBFXHRH



TH KTE
FH IEE

7

ISAAC
NEWTON

RICHARD S. WESTFALL
BEE -SHEMFERE BRR IHE I



EHEER&GE (CIP) HdlE

WgES - 4= Isaac Newton: B/ (%) BEHE
K (WestfalLlR.S.) ¥; BB2 ITRERE —L8:
L#\ECHhE, 2008.7

(BB AECAS)

ISBN 978-7-5327-4577-7

.4 1.OBK--QF--@F - I.OXRF—EFTEY
QMW (1642~1727) —f5i2 . H319.4:K

i iR A B 48 CIP BB/ F (2008) 55 080641 5

This edition of Isaac Newton is published under licence from Oxford
University Press for sale in Mainland (part) of the People’s Republic
of China (i.e.excluding the territories of Hong Kong SAR, Macau SAR
and Taiwan Province) only and not for export therefrom. © Oxford
University Press 2007.

A 4 B A AR 1 SO AL MR AR R AT . AR
AURA A RSSMEEN (REEPEFE, BITHFHTE
RETEEBRK ) HE.

FEE: 09-2008-174 5

A 'mEs S BEMEER ¥ | FiEmE HANE
| Isaac Newton BT EVE FiE LT R
LR ARG A F

IO RR . BAT

®dt . www.yiwen.com.cc

200001 +iGREEFIE 193 © www.ewen.cc
2EFEBESH

L B A PR R E R

FA 787x 960 1/32 EBIK 375 HH 2 FE 90,000
200847 R L 2008 4E 7 A% 1 (REDRI
EN%c: 0,001—8,000

ISBN 978-7-5327-4577-7/H - 836
SEfr: 10.00 T

ARMECAAH MR, REEAHFAEABRHR . HRREH
AHMARBFAE, FESRPOERBHEEL. T: 021-36162648



SRS

B R —-MER, BdRE, ANTERE
AAZBHBERER. ATE, AT SEERK;
Wz —FER, B, ANTERRETX
FIHFERRM, ATE, ATH¥ELER; F
BERE-MEN, BdWE, AMMTEFIHEEES
WARFEE. HTE, AXFeRKFm; HEE
—MRE, BB, AT RCE 2R AT R L B
BRK. AT E, AREELCHHERH -

FiENERAA LRI, TA AN —
w, BB ET R, RALEATL. 4T,
EHEEBEBNEEHEMAT, AFLELSRK
REHEHRR? BUTANARELRANERS
AAEEELE, 7, A-RKEXEAN, HEQ
RERRLEFEANFRNEEREMN B F4,
IR H 0 FEEPEAR R RAITAA, R—&H
RfiE, HHEAFHENHEALUTRA:

I

FEERET AR RR e RE RFL,
RAETBRER, ANKLERR &8 82R,
Hfk, XENEHBRRESRSHEMR, B
25 W iR,

BUBAE

REREFRES L —RELER, HILTHE,
BEWE, pFEHTRR; —REFHE, BT



Bk, EERALELE “FAN" HENFE,

TRt

ARG EAAEERTE, AEEER,
Befd, RERARAN - ARPRTEEH,
i, BERZ2ENY, HETHEM, £HEE
A,

REBRYE

BEkMEEEERANRGER, CHRENR
XALES, A%, AAETRE, BETR. &
RETBEANEARER, WRARENFL
EREREFTER.

HETR, A2 ABTHRAN, LEEXH
RS FERFURABRBET “FH24 A%
BAE”, AF W TEEEHR, Ak RXEFH,
EFTHRERELHEE. RAYHINELA
W, TEBERE,

BT, ZEABHBEES AXEFT
HEBE, RITAXFZEANEE, B AX
FREANBE,ER AP¥FE KRFLWREF,
BELSWRBA RN RER AN R K F
SHHXAR, ERARTHHESMEE!

E
2008 4 6 A



AREE

CUL §|H A ¥ W H g
King’s Cam. §| #f A % & T # ¢
MIT Cam. %4 — K4 2 T ¥



EE®EN

BEE S RIRBRYEXETRLAK
C¥MEEEREEEHE, FA (ITHLKEN
RESFH)N(FHPEEFRA: 1THENY
#) UK AATBE: XFEX - 58K,



PEWEE vvvereeiinneeniee et I
N T ) PP I
L 2 T T T TSI E PO 1
2 R BB e 11
LS C 2 ¢ ST T O 29
4 RTFWRFERE) —F 49
S, YA B oo veeeenreeeeeannenenneannes 71
6. FEPBIT E RSP overrrererreennes 89
3 I 3 - (O PORRRP 107



Begimnings in science

Sir Isaac Newton (1642—1727),
natural philosopher and mathematician, was born
on 25 December 1642 in the manor house®of
Woolsthorpe, near Colsterworth, about 7 miles
south of Grantham, Lincolnshire, the only and
posthumous son® of Isaac Newton (1606—1642),
yeoman@farmer, and his wife, Hannah (c.1610—
1679), daughter of James Ayscough, gentleman,
of Market Overton, Rutland. His family could
trace its roots to John Newton of Westby, a vil-
lage near Grantham; John Newton’s grandfather
Simon Newton was a husbandman®whose name
appeared among taxpayers listed in Westby in
1524. The family clearly had industry©and ability,
each generation inching up® the local hierarchy
Thus the son of John Newton of Westby styled

himself yeoman in his will of 1562, a step above
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husbandman, and successive wills indicate that
the family flourished until its members could be
counted among the most prosperous farmers in
the district. They were also pro]ific®, so that the
area south of Grantham came to be sprinkled with®
numerous thriving Newton families, descended

from Simon Newton of Westby.

A scholarly child

Isaac Newton’s own endowment was secure®,
One of his ancestors had purchased a farm in
Woolsthorpe for a son, Richard; the manor of
Woolsthorpe was added in 1623, and the combined
estate was inherited by Newton's father in 1641.
His mother, Hannah, brought a property worth
£50 per annumto the marriage—her brother
William occupied the rectory®of Burton Coggles,
two miles east of Woolsthorpe. As soon as the
estate was settled Newton’s parents married, in
April 1642, but six months later, early in October,
his father died, leaving a pregnant widow. For a
yeoman, he also left a considerable estate, which
would bear upon©the prospects of his unborn son.
In addition to extensive lands, there were goods
and chattelsPvalued at £459, including a flock of

235 sheep and 46 head of cattle, possessions in
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excess of Vthe average at that time. Although it is
impossible to assess accurately, an annual value of
£150 appears to be a reasonable estimate of the

estate.

Isaac Newton was born on Christmas day, a tiny
baby. He was not expected to survive but his
mother delayed his baptism @until 1 January 1643.
The next recorded event in his life was more
than three years later, when his mother married
the Revd Barnabas Smith, left her first-born son
with her parents in Woolsthorpe, and went off to
the rectory of North Witham, 11/, miles south of
Woolsthorpe, to raise a second family. The Revd
Smith was wealthy, with an estate worth £500 per
annum in addition to the rectory. There is some
evidence that Newton, who never mentioned his
stepfather, hated him, and he probably did not
care for his grandparents either. He recorded

@

no affectionate® recollection of his grandmother,
and made no mention whatever of his grand-
father. The animosity@was shared; grandfather
Ayscough pointedly®omitted Isaac from his will.
The unpleasant aspects of Newton’s mature per-
sonality may have had their roots in this traumatic®

period.
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The family were reunited in 1653, when Smith
died and Newton’s mother returned to Wool-
sthorpe with his half-brother Tand two half-sisters.
By this time Newton’s education had begun in
day schools in neighbouring villages, undoubtedly
thanks to his Ayscough upbringing. At least in
William Ayscough, who held an MA®from Cam-
bridge, and probably in other family members,
the Ayscoughs had a history of education, whereas
neither Newton’s father nor his uncles on the
paternal side were able to sign their names. His
education continued when, less than two years
after the return of his mother to Woolsthorpe, he
was sent off to the free grammar school of King
Edward VI in Grantham.

In Grantham, Newton lodged with@an apothe-
cary® a Mr Clark. About his studies very little is
known but it may be assumed that the master,
a Mr Stokes, did what nearly every schoolmaster
of the age did—that is, he concentrated on
building a mastery of Latin. Atany rate®, about
the middle of his undergraduate career, Newton
began to compose as readily in Latin as in Eng-
lish. Although mathematics does not figure® in
the Newton papers from this time, a recent dis-

covery has indicated that Stokes had more than
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ordinary mathematical competence, and he may
have played some role in directing Newton down
this path. However, the stories that survived in
Grantham had to do with other things: building
models, including a working model of a windmﬂl@,
constructing sundials®, and frightening the towns-
people with a lantern attached to a kite, There
was apparently a schoolboy romance with the
stepdaughter of his landlord (though hers is the
only account of it). Years later, the young woman,
then Mrs Vincent, was one of two people from

Grantham that Newton recalled with pleasure.

Late in 1659, as he neared the age of seventeen,
Newton’s mother called him home from school to
take charge of her considerable estate. The experi-
ment was a disaster. Newton wanted none of it. He
had discovered the world of learning, and there his
heart lay. Set to watch the sheep, he would, it was
said, build models of water-wheels®while the sheep
wandered into the neighbours’ fields, leaving his
mother to pay for the damage. Stokes had assessed
his student’s potential and offered to remitPthe fee
if Newton were to return, and the Revd William
Ayscough likewise urged his sister to let the young
man prepare for the university. In the autumn of

1660 she relented®. Newton returned to Grantham,
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and nine months later he departed for Cambridge

University.

To Cambridge

Newton arrived in Cambridge on 4 June 1661 and
the following day presented himself at Trinity
College ®, where he was entered in the books
as a sub-sizar. Sizars and sub-sizars @ —the col-
lege does not appear to have made a distinction
between them—were poor students who earned
their keep by performing menial tasks® Although
less segregated@in Trinity than in other colleges,
they were nevertheless® a lower order who, for
example, were not allowed to dine with their

fellow students.

Newton’s status as sizar raises questions. Heir
to the lordship of a manor, son of a widow who
can only be described as wealthy, he was used to
being served, not to serving. Two explanations that
are not mutually exclusive@present themselves. His
mother had begrudged®him a full grammar school
education, and she may have been unwilling to
send him to the university on any other terms®
(his patchy@undergraduate accounts that sur-
vive seem to suggest a stingy allowance®). Altern-

atively® he may have gone to Trinity as the sizar
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of Humphrey Babington, a fellow of the college
who had Lincolnshire connections, whose sister
was the wife of the apothecary in Grantham with
whom Newton had stayed. Babington held the
rectory of Boothby Pagnell, not far from Wools-
thorpe; Newton stayed at Boothby Pagnell for part
of the time he was home during the plague, and
a number of other details connect the two men.
Babington was resident in Trinity College only
four or five weeks of the year and may have needed

@

someone to watch over~ his affairs.

In any event it is safe to assume that Newton’s
lowly status as a sub-sizar served to magnify®his
isolation from other students. He formed a friend-
ship with one, John Wickins, who became his

®

chamber fellow and, like Newton, stayed on as a

@of the college. Although a number of others

fellow
who were students with Newton also became fel-
lows and lived in the college with him for thirty-
five years, there is no evidence from either side of
any relationships between them. His independence
as a student, extending a pattern already manifest
in grammar school, formed the initial chapter of
an isolation within the university that continued
until he left. After his departure he never corre-

sponded with®anyone he had known there.
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Evidence of Newton’s studies comes from the
reading notes that he kept, especially those in
one notebook. They show that his tutor, Benjamin
Pulleyn, set him a curriculum the roots of which
stretched back four centuries to the establishment
of the medieval universities. Its focus was Aris-
totle: Newton read Aristotelian logic, Aristotelian

® an preparations

ethics, and Aristotelian rhetoric
for the study of Aristotelian philosophy. Johannes
Magirus’s Physiologiae peripateticae®ﬁ1rnished his
first serious introduction to natural philosophy—
Aristotelian natural philosophy, of course, as the

name of the book implies.

In what became his characteristic style, Newton
made notes from both ends of the notebook. It
is significant that he did not finish reading any
one of the texts he was set, and suddenly, appar-
ently early in 1664, although nothing fixes the
date with certainty, he broke off his reading in
the established curriculum to pursue a different
line of study®. There is no hint of tutorial guid-
ance®. By every indication, Newton launched his
new course alone. In the notebook some 200
pages in the middle remained empty. On one
of them he entered a title, ‘Questiones quaedam

philosophcae’ [sic]®, and he set down forty-five
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headings under which to gather mnformation from
his new reading (CUL, Add. MS 3zg¢6, fols. 88—
135). Later he copied a slogan under the title:
‘Amicus Plato amicus Aristoteles magis amica

Ds

veritas="’. Neither Plato nor Aristotle appeared again

in the ‘Quaestiones’. What did appear, signific-
()

antly, were notes from Descartes®, then reported

in Cambridge, as in Paris, as the leading expo-
nent®of a revolutionary new philosophy. Newton
digested Descartes’s writings in a way he had not
done the readings prescribed by the curriculum.
He also took notes from Walter Charleton’s Eng-
lish digest of Pierre Gassendi@, from Galileo’s
Dialogue®, and from the writings of Robert Boyle,
Thomas Hobbes, Kenelm Dighby, Joseph Glanville,
and Henry More, all in their way exponents of
unauthorized philosophical positions@, and 1nter-

ested 1In the new science.

The ‘Quaestiones quaedam’ launched Newton’s
career in science. They set out his initial interest
in a number of key phenomena, such as the
cohesion@of bodies, capillary action ® the expansion
of gases, and surface tension, that continued to
occupy central places in his ongoing speculations?
on the nature of things. Also noted was his first

concern with the question of colours, the problem
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