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William Davidson' Niven

Born: 1843 in Peterhead, Scotland
Died: 29 May 1917 in Sidcup, Kent, England

William Niven was one of three distinguished mathemat-
ical brothers. He graduated from the University of Aberdeen
in Scotland which was his local university as Peterhead is not
far from Aberdeen. From there, as was the tradition of the
Scottish Universities at that time, Niven went to study at the

University of Cambridge.
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the London Mathematical Society and he served as its Presi-
dent from 1908 until 1910.
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At Cambridge Niven studied mathematics at Trinity Col-

lege, where he graduated as third Wrangler in 1866. Tl}e fol- G
lowing year he was elected to a fellowship at Trinity College.
Niven left Cambridge to take up an appo'intment as pro-
fessor at Woolwich. There he worked on gunnery and ballis-

tics. However the attraction of Cambridge was great and he

returned there becoming a firm friend of Maxwell.

G+

After Maxwell's-death, Niven helped to edit the second
edition of Maxwell's Electricity and Magnetism. Inspired by @

Maxwell and his mathematics, Niven turned increasingly to-

wards the study of spherical and ellipsoidal harmonics.

In 1882 Niven was appointed to a chair at the Royal Na- @=
val College in Greenwich. In the same 3Irear he was honoured
by being elected a Fellow of the Royal Society.

Niven was an active member and staunch supporter of
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John Playfair

Born: 10 March 1748 in Benvie (near Dundee) , Scotland
Died: 20 July 1819 in Burntisland, Fife, Scotland
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John Playfair was Athe eldest son of the Reverend James

Playfair, minister of Benvie, a small town near Dundee

A

(then in Perthshire, now in Tayside), Scotland. He was ed-
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ucated by his father at home until the age of fourteen, when
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f@ he was sent to the University of St Andrews to study for a
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general degree with the aim of entering the Church. Playfair
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was awarded a scholarship to the University in 1762, and
there his aptitude and keenness to study gained him both the
respect and friendship of his professors. His progress in the
mathematical sciences was so rapid that the professor of nat-
ural philosophy (physics was still called natural philosophy in
St Andrews when I [EFR] studied it in the 1960s) , Professor
Wilkie, when suffering from an illness, found him to be the
person best qualified to deliver his lectures on natural philos-
ophy. Playféir graduated from the Un"iversity of St Andrews
with an M. A. in 1765.

In 1766, while still only eighteen, Playfair entered a
contest for the Chair of Mathematics at Marischal College in
Aberdeen. In this contest, which lasted eleven days, he dis-
tinguished himself and gained great recognition. The extent
of mathematical knowledge required to be successful in such a
contest was immense. Playfair was unsuccessful, however,
finishing third out of the six. candidates, behind the Reverend
Dr Trail, who was appointed to the Chair, and Dr Hamilton,
who succeeded him in the Chair. However Playfair, at a very
young age, had proved his extraordinary talent combined

with his comprehensive kribwledge of mathematics.

Going on to study divinity at the University of St An-
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drews, Playfair undertook his theo]dgical studies at St Mary’s
College, St Andrews. On completion of his studies in 1769,
he left the University, and from then on spent much of his
time until 1773 in Edinburgh. There he mixed with the lurﬁi-
naries of the Scottish Enlightenment (see [2]); which in-
cluded such great scholars as Dugald Stewart the mathemati-
cian (son of Matthew Stewart), Adam Smith the economist,
Joseph Black the chemist, James Hutton the geologist, Rob-
ert Adam the architect and engineer, and Principal Robinson
the historian.

During the period between 1769 and 1773, Playfair had
twice attempted to obta‘in an academic post. His first attempt
was in 1769 but it was unsuccessful. He continued, however,
in his vocation as a minister and was liceﬁsed to preach by
Dundee Presbytery in 1770. In 1772 Playfair applied for the
Chair of Natural Philosophy in the University of St Andrews,
which was left vacant affer the death of his friend Wilkie but
again another candidate was appointed. Having failed to ob-
tain an academic post Playfair returned to Edinbu;gh where
he remained until his father’'s death in 1772.

Playfair was nominated by Lord Gray to succeed his fa-

ther as the Parish Minister of Liff and Benvie and he moved
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to Liff to supervise the education of his brothers and sisters.

b

Almost a year had elapsed, however, before his nomination
was confirmed, as Lord Gray's rights of presentation were
disputed by the Crown of Lawyers. The case went before the
Court of Session and, in August 1773, Playfair received con-

firmation by a resolution of the General Assembly of the

Church. ‘He— was then ordained the Minister of Liff and Ben-
vie in succession to his father.

During this period Playfair did not neglect his own aca-

demic studies, and beside making occasional visits to Edin-
burgh, he made an excursion in 1774 to Schiehallion, Perths-
hire, to conduct experiments with Neville Maskelyne, the

Astronomer' Royal. They became lifelong friends and Maske-

lyne introduced him to the leading scientific men of the day.
He persuaded Playfair to submit his first successful paper on

mathematics to the Royal Society of London and this was pub-

-

lished in the Philosophical Transactions in 1779. This first

mathemétical paper by Playfair On the Arithmetic of Impossi-

ble Quantities, has been described as exhibiting [11]: —

« a greater taste for purely analytical investigation

R & & &Y e 8

than shown by any of the British mathematicians of that

age.
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Playfair became Moderator of the Synod but soon after

€ this he received, in 1782, a lucrative offer to resign his

church position and to become the tutor to the two sons of
Ferguson of Raith. He tutored Ronald Ferguson and his
brother from. 1782 until 1787. This involved moving closer to
Edinburgh, and he was thus able to participate in the city's
intellectual life. Playfair became involved in the establish-
ment of the Royal Society of Edinburgh in 1783 and was one
of the original Fellows of that Society. During a vacation he
made his first visit to London, where Maskelyne introduced
him to the scientific world.

In 1785 Playfair was appointed Joint Professor of Mathe-
maticsrin the University of Edinburgh, a position which he

was to hold for twenty years. Two years later, after comple-

" ting his tutoring duties for the Ferguson's, he moved to Ed-

inburgh, joining his mother and sisters, who had for some
years been resident in Edinburgh. From 1787 Playfair pub-
lished on various topics in the Transactions of the Royal Soci-
ety of Edinburgh and also contributed to the Edinburgh Re-
view.

In 1793 Playfair's brother James, who was established in

London as an architect, died suddenly. Playfair interrupted
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. his studies to make the family’s arrangements. In the follow-
ing year, he adopted James's eldest son, William Henry Play-
fair, then only six years of age. Wilfiam would follow in his
fathgr's footsteps and also become an renowned architect.

In the eighteenth century geometry was systematically

studied from Euclid’s Elements in the universities, while the

schools were generally content to accept the theorems and
constructions without proof. However, mathematicians be-
gan to demand more rigour with the growing interest in ana-
lytic investigation. In 1795 Playfair published an edition of
the Elements which he intended for use by his students. The
main innovation was Playfair's use of algebraic notation to
abbreviate the proofs which he taught in his class. This was
intended to avoid the “tediousness and circumlocution” of ge-
ometric theory.

The difficulties encounteréd by those who studied the

R ¢ @ @ @ @ @

Elements in the eighteenth century centred around two prob-

lems. Firstly, there was the contentious “parallel” postu-

Q@

late. The second problem was Euclid’s theory of proportion,
derived from Eudoxus. Robert Simson of Glasgow University

had, in his 1756 edition of the Elements, given a proof of the @=‘

parallel axiom based on another assumption. Playfair solved
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this difficulty in 1795 with Playfair’s Axiom, his alternative
to Euclid’s parallel axiom: —

Given a line and a point not on the line, itis possible to
draw exactly one line through the given point parallel to
the line. k

This form of axiom was certainly not new as it had al-
ready been given in the fifth century by Proclus. It is curious
that Playfair's name should be associated with this axiom,.
particularly since he clearly points out that he derived the
axiom from Proclus.

Playfair standardised the notation for points and sides of
figures in the first six books of his edition of Euclid. To these
books, which specifically deal with plane geometry, Playfair
added three more books intended to supplement the preceding
six; On the Quadrature of the Circle and the Geometry of Sol-
ids, Elements of Plane and Spherical’ Trigonometry and The
Arithmetic of Sines. He also induded a section of notes in the
form of an appendix, which gave his reasons for the altera-
tions made throughout the volumes, and an illuminating dis-

cussion on the difficult topic of parallel lines. The fact that it

ran to six editions shows the popularity of Playfair’s edition

of Euclid. The author of [14] claims that: — -




i
i
0.9
>.
i
i

=« Play fair’s intervention' saved Euclid for a hundred
years from its inevitable fate!

‘. Playfair suffered a severe attack of rheumatism, during
the early part of 1797. This did not prevent him writing
however, and during this time he wrote An Analytical Trea-
tise on the Conic Sections, and an Essa; on the Accidental
Discoveries Which- Have Been Made By Men of Science,
Whilst In Pursuit of Something Else, Or When They Had No
Determinate Object in View.

The death of his friend, James Hutton, moved Playfair
to compose a biographical memoir, which gradually became a
reply to the critics of Hutton's theories of geology. This in
turn gave rise to Playfair’s geological work Illustrations of
the - Huttonian Thedry of the Earth. Playfair presénted
Hutton’s theories in a different style from Hutton's original
presentation. Hutton had a rather peculiar style of presenta-
tion which made his theory lesé intelligible and, as a result,
he had received less acclaim than he deserved. It was a style
which led to many erroneous misrepresentations and to at-
tacks from the few who had read it. Playfair’s simple and elo-
quent style consisted of a series of chapters clearly stating

the Huttonian theory, giving the facts to support it, and the
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