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ABSTRACT

Henry John Stephen Smith (1826-1883) FRS was Savilian Professor of Geome-
try at Oxford University from 1861 to 1883 (Figure 1). He distinguished himself
as a superb lecturer and researcher who brought international recognition to
Oxford mathematics. His unique and caring personality ensured he was held in
widespread affection and admiration by his students and the University com-
munity. The two volumes of Henry Smith’s collected mathematical papers, first
published in 1894, are little read today. They include interesting biographical
material, but it may not be immediately obvious why he was regarded, and not
just at his alma mater, as being in the front rank of European mathematicians.
To understand the reasons behind this it will be helpful to look more closely
at Henry Smith’s life in mathematics.

His mathematical writings, on which his reputation chiefly rests, were on
the theory of numbers and elliptic functions, topics in which European math-
ematicians were pre-eminent. He prepared a series of Reports on the Theory
of Numbers, commissioned by the British Association for the Advancement of
Science, from 1859 to 1865. These were followed by his memoirs on the arith-
metical theory of integral quadratic forms leading eventually to his crowning
memoir to the French Académie des Sciences for its Grand Prix des Sciences
Mathématiques of 1882. He advanced the theory of quadratic forms by returning
to original sources and remaining true to arithmetic, confirming Henry Smith’s
reputation as a brilliant arithmetician for whom fine arithmetical details and
presentation mattered. The principle theme of these memoirs was the classifi-
cation of quadratic forms. In addition to considering his early education and
life in mathematics, this thesis will include a careful distillation of some of the
mathematical techniques contained in these memoirs. It will reveal that Henry
Smith’s mathematical techniques and presentation style was guided and influ-
enced by the earlier writings of Gauss, Eisenstein, and Dirichlet. In any attempt
to assess Henry Smith’s reputation in his day, and since, such considerations

will be important.



Figure 1: Marble Bust of Henry Smith (1826-1883) at the Oxford University Museum.
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Inscription: Henry John Stephen Smith MA FRS. Savilian Professor of Ge-
ometry 1861-83. Keeper of the University Museum 1874-83.

[Photograph the author’s own, taken February, 2018].



I am sure that no subject loses more than mathematics

by any attempt to dissociate it from its history.

— James W.L. Glaisher (1848-1928)
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INTRODUCTION

One hundred years after the death of the Oxford mathematician Henry Smith
a commemorative article was published: The Mathematician the World Forgot
(Hannabuss, 1983). It would seem that Henry Smith’s name was unfamiliar
even to many professional mathematicians who made regular use of the ideas
he introduced. The reasons given for this range from his comparative isolation
in a country that was only beginning to regain its mathematical confidence,
to his own modest and caring disposition, utterly devoid of ambition. Fortu-
nately, there has been renewed interest in the life and mathematics of Henry
Smith. Biographical essays have, in recent years, been complemented by a num-
ber of excellent chapters on the subject of mathematics in Victorian Oxford.
These chapters, written by Dr Keith Hannabuss of the Mathematical Institute,

University of Oxford, may be found in the following publications.

Flood, Rice, and Wilson, 2011 | pp. 3550

Fauvel, Flood, and Wilson, 2013 | pp. 239-255

Wilson, 2021 | pp. 93-119

I first encountered Henry Smith’s name in an essay by Professor Rod Gow,
University College Dublin, in Creators of mathematics: the Irish connection
(Houston, 2000, pp. 63—69). Smith, born in Dublin in 1826, was elected Savil-
ian Professor of Geometry at Oxford University in 1860. Sixty years later the
newly elected Savilian Professor was Godfrey Harold Hardy FRS (1877-1947),
the foremost pure mathematician working in Britain during the first half of the
20th century. Upon reading G.H. Hardy’s inaugural lecture as Savilian Profes-
sor my interest in Henry Smith’s life and mathematics began. In his lecture G.H.
Hardy described Henry Smith as ‘a most brilliant arithmetician’ and praised
his memoirs on the arithmetical theory of quadratic forms, first published dur-
ing the 1860’s (Chapters 3, 4, 5). He reminded his audience that Henry Smith’s
final memoir on the theory of numbers was awarded a distinguished prize from
the French Académie des Sciences in 1882. This tribute by G.H. Hardy, to a
previous incumbent of the Savilian chair, would indicate that Henry Smith was
a significant mathematician whose reputation then and now is a topic worthy
of consideration.

I was initially attracted to the circumstances surrounding the Grand Prix
des Sciences Mathématiques of 1882, as it represents an interesting episode
in the history of mathematics (Chapter 6). On April 2nd, 1883, the French

Academy announced the result of its competition to solve a problem in the
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theory of numbers. The Grand Priz was to be awarded jointly to Henry Smith,
the recently deceased Oxford Professor, and to a young 18-year-old student at
the University of Konigsberg in East Prussia. The circumstances leading up to
the announcement, along with the contrast between the ages of the honorands,
meant that the award was soon at the centre of a public scandal. The French
press criticized the Academy for incompetence and, most unfairly of all, falsely
accused the young student of plagiarism. To understand the reasons behind
some of these allegations it would helpful initially to look more closely at Henry

Smith’s early education and life in mathematics (Chapter 1, 2).

* Tllustrative examples throughout this thesis are the author’s own, unless
otherwise stated.
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Figure 2: Looking West along Bantry Bay, County Cork, Ireland.

Henry Smith was a brilliant Irish mathematician who was gifted with an
endearing and jovial personality. One of his closest friends at Oxford recalled
that ‘he would at times break out into fits of laughter and joviality, which
showed that the original Irish nature was not extinguished, but only kept under
by him’ (Smith, 1894a, p. Ixiii). An interesting narrative for this thesis will be
to consider Smith’s contribution to the theory of numbers, along with aspects
of his life at Oxford, told from the recollections of those who knew him best.

Despite the loss of his father and two of his siblings in young age, Henry Smith
was part of a strong family unit; his mother, who sought the best education
for her children, and his sister who was his constant support and companion.
His childhood experiences and early education will give interesting insights on
how it guided his early career and enriched his life in mathematics. In this
chapter I will present newly discovered details of Smith’s Irish ancestry, taking
note of his family traditions, where formal education was important. His early
education and association with Balliol College, Oxford will also be considered.
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Figure 3: Some Towns and Parishes of County Cork, Ireland.
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1.1 HENRY SMITH’S IRISH HERITAGE

1.1 HENRY SMITH’S IRISH HERITAGE

Henry Smith’s ancestors held important positions in the Church of Ireland
community in the Parish of Kilmacomogue, Bantry, County Cork (Figure 3).
They were landowners with brewing and milling interests. His parents’ genera-
tion, particularly through marriages, continued in this strong tradition where
high education attainment was important. However, in the early to mid 19th
century, emigration from Ireland became commonplace.’

Henry John Stephen Smith was born on November 2nd, 1826 in Dublin.?
He was the youngest of four children of John Smith (1792-1828) and his wife
Mary Murphy (d. May 13th, 1857 aged 63) who were both from Bantry, County
Cork (Figure 2). John Smith, barrister-at-law, was a graduate of Trinity Col-
lege, Dublin and Brasenose College, Oxford. He was the eldest son of the Rev-
erend Charles Smith (d. March 3rd, 1823, aged 65), Church of Ireland Vicar
of Kilmacomogue Parish, Bantry. Charles Smith was ordained Deacon in 1784
at Cork and ordained Priest that same year at Cloyne. From 1784 until 1786
he was curate at Castlemartyr, in East Cork, and from 1786 until 1796 he was
Vicar of Cannaway, in North Cork. From 1796 until his death in 1823 he was
Vicar of Kilmacomogue. Charles Smith first married Elizabeth Forsayeth. In
1790 he married Jane Henah of Igtermurragh Parish, East Cork, with whom
they had five children. Their eldest son John was born in 1792 followed by
three daughters, Margaret, Ellen and Alicia and a youngest son Godfred (later
the Reverend Godfred Smith, Vicar of Kinneigh, West Cork) (Brady, 1863, p.
166).3 As Vicar of Kilmacomogue for almost 30 years, Charles Smith presided
over the building of a new vicarage and new parish church, to replace the old
church located on Church Road, Bantry. The vicarage was built in 1816 on land
at Cappanaloha East, southwest of Bantry.? Building of the new parish Church

on Wolfe Tone Square, Bantry, began in 1818 and was completed in 1828. It

Unless otherwise stated many of the biographical details contained in this chapter are taken
from the Biographical Sketch of Henry Smith written by Charles Henry Pearson (1830-1894)
on the request of Eleanor Smith (sister) who provided him with a complete memoir of de-
tails. This comprehensive account formed part of the introduction to Henry Smith’s collected
mathematical papers first published in two volumes in 1894 (Smith, 1894a, pp. x—xxxvi).
Charles Henry Pearson was a British-born Australian historian, educationist, politician and
journalist. His correspondence with Eleanor Smith, relating to the publication of the Henry
Smith’s collected mathematical papers, are considered in Section 2.7.

2 See entry for Henry John Stephen Smith in the Dictionary of Irish Biography (Byrne, 2009).

Records relating to the administration of the parish of Kilmacomogue during the 18th and
19th century may be found in (Brady, 1863).
https://archive.org/details/clericalandparoosbradgoog

In 1814 Lord Bantry, in return for an annual rent, leased to Reverend Charles Smith almost
20 acres of land at Cappanaloha East. The lease on this property was surrendered on October
11th, 1825 by John Smith and his mother Jane Smith, who in widowhood had moved to the
city of Cork. See Bantry Estate Collection Descriptive List — Item 956.
https://libguides.ucc.ie/BantryEstateCollection /descriptivelist

The vicarage at Cappanaloha East, Bantry, is now a private residence.
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was capable of accommodating 500 people and the old site on Church Road
was abandoned.® Reverend Charles Smith died on March 3rd, 1823 and was
interred at Garryvurcha graveyard which adjoins the old parish site on Church

Road. The gravestone inscription reads:°

Rev Charles Smith, Vicar of the Parish of Kilmacomogue, died 3rd
Mar 1823, aged 65; Miss Elizabeth Smith died 24th Apr 1815, aged
50; Miss Anne Smith, died 20th Aug 1816, aged (7).7

Henry Smith’s mother, Mary Murphy (d. May 13th, 1857 aged 63), was
daughter of John Murphy (d. August 28th, 1806 aged 62) of Newtown House,
Newtown in the Parish of Kilmacomogue, and Elizabeth Jervois (d. June 2nd,
1829) from Brade, Skibbereen, County Cork. They were married in August
1784 and they had a large family.® John Murphy was a brewery and mill owner
with his mill located at Dunnamark, Bantry (now demolished). John Murphy
was also interred at Garryvurcha Graveyard.

The marriage records for Kilmacomogue Parish show that the children of
John Murphy and Elizabeth Jervois who married were Ellen/Elizabeth, Michael,
Mary, Daniel, Catherine, John and Martha. It is likely that Mary Murphy had
other siblings who remained unmarried.® Mary Murphy married John Smith
on 14th April 1818 at Saint Fin Barre’s Church of Ireland Cathedral, Cork City.
Another connection between the Murphy and Smith families was through Mary
Murphy’s brother Reverend John Murphy (1795-1870). He was born at New-
town and entered Trinity College Dublin in 1813. He was ordained a Deacon at
Cloyne on April 10th 1825 and Priest at Kildare on February 25th, 1827. He
was Curate at Kilbrogan from April until November 1825 and from that time
until 1842 was Curate at Murragh, both parishes in County Cork. From 1842
until 1861 he was Vicar of Kilmacomogue Parish. He resigned this ministry
in 1861 for the Treasurership of the Cork Diocese. In 1826 he married Alicia,
daughter of Reverend Charles Smith, the former Vicar of Kilmacomogue Parish.

They had four daughters (Brady, 1863, p. 25).

In 1830, the Parish of Kilmacomogue was estimated at 14 miles long by 12 miles broad, with
a gross population of 14,483. The Church of Ireland population of the parish was estimated
to be 948 (Brady, 1863, p. 166).

https://www.ornaverum.org/family /bantry /garryvurcha-graveyard.html

Miss Elizabeth Smith and Miss Anne Smith may have been sisters of Reverend Charles Smith.
The details throughout this section that relate to Henry Smith’s Irish ancestry, particularly
the Murphy family, are located in the Church of Ireland records of births, marriages and
deaths for Kilmacomogue Parish, Bantry, County Cork.
https://durrushistory.com/2013/05/28 /some-kilmocomogue-bantry-church-of-ireland-and-
methodist-births-marriages-and-deaths-from-1629/

The entry for Henry John Stephen Smith in the Oxford Dictionary of National Biography
suggests that ‘Mary Murphy (d. 1857) was one of the fourteen children of John Murphy from

near Bantry Bay’ (Hannabuss, 2010).
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The same parish records show that in 1818, at Ross Cathedral, Mary Mur-
phy’s brother Michael married Jane Besnard. The Besnard family were of
Huguenot descent and, from the late 18th century, owned one of the largest
sail factories in the world at Douglas, Cork, employing thousand of workers.
The mills produced sail-cloth and supplied sails to the British Royal Navy,
amongst other clients. Michael became the principle member of the family to
remain in Bantry into the 19th century, to carry on the family business. He
and his wife raised a family there, some of whom emigrated to Australia.

Following their marriage in April 1818 John and Mary Smith moved to
Dublin. They spent the ten years of their married life in Dublin, living on
Leeson Street, near St Stephen’s Green. Located in the parish of Saint Peter’s
(Oxford, 1888, p. 97), it was the largest Church of Ireland parish in Dublin at
that time. The parish Church of Saint Peter’s was located on Aungier Street,
Dublin 2.° Their first child, a daughter, was followed by Charles, Eleanor (b.
1822) and Henry (b. 1826).

In 1828 John Smith died and his last will and testament was signed on
November 4th, 1828."" The document outlines that he had set up a trust fund
following a Deed of Marriage settlement of £3900 to provide a payment of
£200 per year to ‘my beloved wife’ and, upon his death, the sum of £3350
was to be paid to his wife and children, ‘first and last alike’. This provision
was to be made only when his children reach the age of twenty three years or
date of marriage, whichever should first happen. He instructed the executors to
permit his wife to occupy and enjoy their house on Leeson Street, as long as she
wished to do so, and that upon her death, or in case she may prefer to reside
elsewhere, that the ‘house and premises’ be sold and the proceeds form part of
his custodian fund.'? His law books were to be sold and the proceeds added to
his estate. He finally nominated his wife as the sole guardian of their children.
He expressed his unlimited and absolute confidence in his wife in the proper
‘maintenance, clothing and education’ of their ‘dear children’. Just six months
after her husbands death Mary Smith, along with her four children, left Ireland.
Arriving first on the Isle of Man (1829), she then continued to England moving
to Harborne near Birmingham (1829-30), then to Leamington (1830-31) and
finally to Ryde on the Isle of Wight (1831), where they remained for ten years
(Smith, 1894a, p. x).

In the 1980s the church was demolished and an exhumation carried out in the churchyard
under the supervision of Dublin Corporation and the Eastern Health Board.
https://excavations.ie/report/2004/Dublin/oo11702/

Public Record Office, The National Archives, Catalogue Reference: Prob 11/1750/418.
https://discovery.nationalarchives.gov.uk /browse/r/h/D173428

The Solicitors’ Journal & Reporter, Volume 1 of May 23rd, 1857 records that on May 13th,
Mary Smith died of fever at Upper George Street, Bryanston Square, London, aged 63. It
states that she was widow of the late John Smith, barrister-at-law, of Hatch Street, Dublin.

5
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1.2 EARLY EDUCATION

Henry Smith’s early education was guided and nurtured by his mother, who,
after the death of her husband, devoted herself to her children. She developed
in her young children a very broad range of interests, from nature to languages,
and each day of their childhood was a mixture of lessons and leisure time.
Given her knowledge of the classics she instructed her children, and Henry,
from a Greek textbook, ‘learned the alphabet, the nouns, the adjectives and
the pronouns for his own pleasure’ (Pearson, Glaisher, and Smith, 1894, p.
xi). In 1838 she placed Henry, along with his brother and sisters, in charge
of a private tutor, Mr Wheler Bush of Ryde. Henry was eleven when he read
a large portion of the Greek and Latin authors commonly studied. His tutor
recalled Henry’s brilliant talents for such a young age. He wrote that ‘he was
a deeply interesting boy, singularly modest, lovable, and affectionate’'? Less
than one year later Mr Bush was called away to a head—mastership and Henry’s
mother found it difficult to secure a new tutor for her children. However, on
two days each week a tutor visited who was strong in mathematics, and with
his aid Henry became acquainted with advanced arithmetic, and elements of
algebra and geometry. In 1840 her eldest son Charles left to attend Addiscombe
Military Seminary outside London and Mary Smith decided to move her family
to Oxford, where she was certain that better tuition could be found than on
the Isle of Wight.

Once settled in Oxford Mary Smith was fortunate in the tutor she secured for
Henry. The Reverend Henry Highton (1816-1874), Fellow of Queen’s College
Oxford and then Curate of St. Ebbe’s, was a scholar who had a strong interest
in mathematics.’* Within a classroom setting Henry could, for the first time,
measure his ability with pupils of his own age. In the summer of 1841 Highton
received the offer of a Mastership at Rugby, a public school north of Oxford,
which at that time was a prestigious appointment as it came with a boarding-
house. Highton accepted the offer and proposed that he should take Henry with
him as his first boarder. His mother agreed to the suggestion and so began his
formal school life at Rugby (Table 1).

Henry Smith was an exceptional student at Rugby. In July 1843 the head-
master, Dr Archibald Campbell Tait (1811-1882) wrote to Mary Smith to say
‘there is no young man in the Sixth Form from whose abilities I am led to expect
more than from him, and I have formed a very high opinion of his character and
conduct generally’ (ibid, p. xv). However Henry had only completed his second
year at Rugby when, in September 1843, his brother Charles died of tubercu-
losis. Given that his elder sister had also died to the same disease some years

earlier the difficult decision was made to remove Henry from Rugby and for the

13 Times, February 12th, 1883.
14 St Ebbe’s is a Church of England parish church in central Oxford.



1.2 EARLY EDUCATION

Table 1: Education at Rugby School and Oxford University

Year

1841 | Entrance to Rugby School — August.

1844 | Matriculated — November 3oth.
1844 | Scholarship Balliol College, Oxford.
1845 | Attends Balliol College, Oxford. (First term only)

1847 | Resumed Studies at Balliol College, Oxford.
1848 | Dean Ireland Scholarship, Oxford.
1849 | BA, Oxford. (First class Mathematics and Classics)

1849 | Lectureship in Mathematics, Balliol College, Oxford.

1849 — 74 | Fellow of Balliol College, Oxford.

1851 | Senior Mathematical Scholarship, Oxford.
1855 | MA, Oxford.

15

family to move to a healthier climate.'> Unfortunately it would not be the last
time that his formal education was interrupted by concerns for his health. The
winter of 1843 was spent with his mother and only surviving sibling Eleanor
at Nice, France. The summer of 1844 was spent at Lake Lucerne, Switzerland
which, according to his sister ‘were months of steady reading, though his books
were few, and he was even unprovided with a Greek Lexicon’ (ibid, p. xv).

In the Autumn of 1844, just before his eighteenth birthday, Henry returned
to England to visit Henry Highton who assisted him to prepare for a Balliol
College scholarship. Oxford University was outstanding in the Classics, the
branch of learning in which Henry excelled at as a boy. However his choice
of Balliol College may have been influenced by his headmaster, Dr Tait, who
himself entered Balliol College in 1830 and obtained a first in Classics in 1833.
Before his Headmastership at Rugby School he was a Fellow and tutor of Balliol
College. Henry won the scholarship and so began an association with Balliol
College and Oxford which lasted for the rest of his life (Figure 4). As he was
not to go into residence until the following Easter, he returned to his family in

Rome.

15 The decision to remove Henry from Rugby was made with the help of his guardian, ‘an Uncle’,
who was most likely his father’s only brother, the Reverend Godfred Smith, Vicar of Kinneigh,
West Cork, Ireland (ibid, p. xv).
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1.3 BALLIOL COLLEGE OXFORD FROM 1845

In the summer holidays of 1845, having completed his first term at Oxford,
Henry travelled to join his mother and Eleanor at Frascati, south east of Rome.
There he contracted malaria and following medical advice, they travelled to
the sea at Naples in the hope of helping his recovery. Eleanor, who helped to
nurse her brother over the following months, recalled that ‘he was too weak
even to put up his glass that he might look at an eruption of Mount Vesuvius’
(Smith, 1894a, p. xvi). His mother would read aloud to him from English news-
papers and Latin and Greek classics. From Naples they moved to Wiesbaden
in Germany where the waters restored his health. Rather than returning to
England they remained on the Continent spending the winter of 1845—46 in
Paris. Henry put his convalescence to good use by adding fluency in French,
German and Italian to his other accomplishments, and attending lectures of
the French physicist Frangois Arago at the Sorbonne. A second visit to Wies-
baden followed during the summer of 1847 but by then Henry, having recovered
his health fully, had resumed his studies at Oxford by Easter 1847. He never
afterwards needed to suspend it.

On resuming his studies he managed to compress his delayed undergraduate
career into just eighteen months. The University’s most prestigious classical
scholars prize, the Dean Ireland Scholarships, was founded in 1825 by the
Dean of Westminster for the promotion of classical learning. The Oxford Uni-
versity Calendar of 1849 describes this scholarship and lists Henry Smith as
the successful recipient for 1848. He was awarded first class honours in both
classics and mathematics in the Easter Term of 1849. Faced with a choice of
disciplines Smith’s close friend Charles Henry Pearson (1830-1894) had the
following recollection.

Figure 4: Balliol College Oxford (pre-1865), by Joseph Murray Ince (1806-1859).
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It was a common story in Oxford at that time that Henry Smith,
being uncertain after he had taken his degree whether he should
devote himself to classics or mathematics, had solved the doubt
by tossing up a halfpenny. His sister remembers how he actually
expressed a wish that some one would do this for him. He was,
in fact, the last man on earth to have committed any important
decisions to chance, and he has himself told me that his choice was
partly determined by the fact that having at that time weak sight
he found he could do more work in thinking out problems than in

any other way without using his eyes (Smith, 1894a, p. xviii).

Smith was elected a Fellow of Balliol College in November 1849 and later
gained a Senior Mathematical Scholarship in 1851. Any doubt that remained
as to his choice of discipline was soon settled when his old mathematics tutor,
Fredrick Temple (1821-1902), resigned his fellowship in 1849.'° The Master
of Balliol College invited Smith to take over as Mathematical Lecturer. With
modest pride, and with his self-deprecating sense of humour in full evidence,

he wrote to his sister Eleanor (Figure 5):

I confess I was taken completely by surprise by this appointment.
I suppose I had attributed more wisdom to the Master and the
Dons than they can claim. This is an ungracious way of speaking of
persons from whom I have just received so very flattering a mark
of good will and respect (I can really call it nothing else), but all T
have to say is they prefer having work ill done by an in-college man
to having it well done by an out-college one, and this I think is not

wise (Pearson, Glaisher, and Smith, 1894, p. 39).

Smith’s early teaching duties were not confined to mathematics. To under-
stand the reasons for this it should be noted that from the early 1gth century
Oxford University had Honours Schools and Pass Schools where the former
had a more rigorous examinations than the latter. Most colleges had both Hon-
ours and Pass students, but Balliol, Christchurch, and Oriel Colleges insisted
that students study for Honours. Until around 1860 the number of student
matriculating at Oxford University each year was approximately 400 with the
numbers steadily increasing. Undergraduates could study for a Honours BA
in Classics (in Literis Humanioribus) or Mathematics (in Disciplinis Mathe-
maticis et Physicis) with some students choosing both subjects. However the
vast majority of students took Honours in Classics with mathematics attracting

only a minority of students. Oxford did not rank its students individually by

Fredrick Temple (1821-1902) became Chaplain to Queen Victoria and later Archbishop of
Canterbury. He retained his interest in mathematics throughout his life. During an uninspiring
episcopal meeting in the 1800’s he attempted a proof of the Four Colour Problem (Biggs,
Lloyd, and Wilson, 1986, p. 105).

9
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Figure 5: Letter (Extract) from Henry Smith to his sister Eleanor informing her of his
appointment as Mathematics Lecturer at Balliol College, 1850. [Courtesy of
the Bodleian Libraries, The University of Oxford, Charles Pearson Collection,
MSS. Eng. misc. b. 74, fols. 58-59.]

order of merit in examinations, as was done at Cambridge University, so the
competition was much less intense. Potential students of mathematics would
naturally gravitate to Cambridge and consequently, Oxford had comparatively
fewer mathematics students.'?

In 1849 the University decided to develop an Honour School of Natural Sci-
ence leading to the degree of BA and, as there was ‘no initial practical work
to be undertaken, Balliol College decided to build and equip a laboratory for
this’ (Fauvel, Flood, and Wilson, 2013, p. 240). Having attended chemistry
lectures in Paris some years earlier Smith was requested to give lectures in
chemistry from 1853 to 1855 and to run the first college science laboratory. To
prepare for this he was sent to study with the German chemist August Hofmann
(1818-1892) at the Royal College of Chemistry in London and with Nevil Story
Maskelyne (1823-1911) in the basement of the Old Ashmolean, Oxford.'® Ac-
cording to author Vanda Morton the two characters complemented each other
for humour and vitality. Nevil Maskelyne, despite a brusque temperament, was
a ‘modest and humorous personality, well able to laugh at himself and at life
in general’. Smith was ‘full of Irish wit, plays on words and a readiness to

appreciate the humour in any situation’ (Morton, 1987, p. 95).

For an account of the role played by Henry Smith, and other Oxford mathematicians, in the
university reform process and their objective to revitalise English mathematics after a century

of stagnation, see (Hannabuss, 2000, pp. 443-455).
Charles Henry Pearson also joined Henry Smith as students of Nevil Maskelyne during the

winter of 1852. All three would become lifelong friends. (Section 2.7)
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He and Nevil Maskelyne would sit up studying together at night,
drinking more and more tea as they worked, and filling up the teapot
with hot water until no tea was left in it. In the laboratory, Maske-
lyne trained Smith to approach mineral analysis in a reasoned and
meticulous way, but they would break off for long and interesting
talks over the bench, for Henry with his Irish blood loved nothing
better than a good chat taken through to its conclusion, and would
never stop a conversation for a clock. He had no problem in setting
others at their ease, and would often break into fits of laughter as
he talked, so the Old Ashmolean Museum cellar saw some lively fun

as well as earnest discussion in those years (ibid, p. 95).

From 1853 until 1860 Smith managed the Balliol College laboratory except
for a two-year interval from 1856 when the University Chair of Chemistry,
Benjamin Collins Brodie FRS (1817-1880), conducted his research there. To
further develop sciences at Oxford, the University Museum project began in
1853 with a committee appointed to work out the the precise buildings and the
rooms required. Nevil Story Maskelyne was secretary of this first committee
and he presented a comprehensive report on the kind of museum display areas,
lecture rooms, and equipment that were necessary. The design included a new
science laboratory and with the completion of University Museum in 1860,
the Balliol College laboratory was either closed or put to very little use for
the following twenty years (Bowen, 1970, p. 228). From 1904 until the late
1930’s the laboratory, in a co-operative scheme with Trinity College, became

the centre for university instruction in physical chemistry (Figure 6).

Figure 6: The Balliol-Trinity Laboratory about 1925 (Bowen, 1970, p. 234).
In the background is the ‘box-office’ for conducting tutorials.

11
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For Henry Smith, despite this digression into another discipline, it was math-
ematics that was never too far from his mind. In 1855 he published, in Latin,
his first paper on the theory of numbers; ‘De compositione numerorum pri-
morum formae 4n + 1 ex duobus quadratis’ (Smith, 1855, Smith, 1894a, pp.
33-34). It was an elegant new proof of an old result by Fermat, namely that
every prime number of the form 4n + 1 is the sum of two squares.'® His interest
in the theory of numbers was soon encouraged further by a commission, from
the British Association for the Advancement of Science (BAAS), to write a
series of Reports on the Theory of Numbers, which he prepared from 1859 to
1865 (Section 2.2). During this period, and up until 1868, his published papers
related almost exclusively to the theory of numbers.

When the Savilian Professor of Geometry Baden Powell (1796-1860) died,
the Oxford mathematicians petitioned the electors in support of Henry Smith.
He was duly elected the Savilian Professor of Geometry in 1861 at just 34 years
of age.?° This appointment marked the beginning of a most productive decade
for him, not just his mathematical output, but in his involvement with scien-
tific societies and serving on University Boards and Committees. That same
year he was elected a Fellow of the Royal Society and a Fellow of the Royal As-
tronomical Society. The stipend attached to the Savilian Professorship, at that
time, was not sufficient to allow him relinquish his Balliol Fellowship and, as a
consequence, he continued his Lectureship on topics such as Modern Geometry,
Analytical Geometry, Theory of Numbers, Calculus of Variations, and Differen-
tial Equations.?! Some of Smith’s most distinguished students became notable
scientists rather than mathematicians, a reflection perhaps of the standing of
mathematics at Oxford at that time (Table 2).

Table 2: Distinguished Students of Henry Smith (Smith, 1894a, p. Ixxvi)

Profession

Chemist

Augustus Vernon Harcourt FRS (1834-1919

Sir Lazarus Fletcher FRS (1854-1921

)

) | Geologist
Sir William Thiselton-Dyer FRS (1843-1928) | Botanist

)

)

)

Arthur Buchheim (1859-1888) | Mathematician

Mathematician

Henry T. Gerrans (1858-1921
(

John Wellesley Russell (1851-1922) | Mathematician

19 For a paper on Henry Smith’s 1855 proof of Fermat’s Two Square Theorem see (Clarke et al.,

1999)-

20 Geor)ge Boole (1815-1864) of Queen’s College Cork, Ireland, also entered his name as a candi-
date for the Savilian Professorship of Geometry in 1861. He did not submit any testimonials
due to the religious controversies that existed in Oxford at that time. See (MacHale, 2014, p.
192) and (Fauvel, Flood, and Wilson, 2013, p. 242).

21 For further details on Henry Smith’s University teaching see (ibid, pp. 250-252).
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Smith had an immense personal charm, warmth and good humour which won
him many friends and admirers. The Master of Balliol College, the Reverend
Benjamin Jowett (1817-1893), had daily association with Henry Smith as a
colleague and friend for over 35 years. In all matters regarding the University
he looked to Smith more than anyone else for advice and help. Benjamin Jowett

describes his jovial nature and Irish humour.

But [Henry] Smith was not only the wise counsellor, he was the
familiar friend who had been associated with Jowett in many com-
mon acts of hospitality. There was hardly any large gathering at the
Master’s Lodge at which he was not present, and whenever he was
present he was the life of the party, charming in his conversation
and possessing an inexhaustible fund of amusing stories, which he
told with admirable grace and effect (Abbott and Campbell, 1897,

p. 238).

Smith’s endearing character, along with a strong sense of public duty, meant
he was a natural choice for committees both in Oxford and more widely. ‘He
possessed in an extraordinary degree the gift of conciliation, and could say
the happy word which quells the rising storm’ (ibid, p. 238). In 1870 he was
appointed a member of the Royal Commission (Devonshire Commission) on
Scientific Instruction and the Advancement of Science, a role which he held
for four years, and he drafted a large portion of its report. Also in 1870 he
was appointed Mathematical Examiner at the University of London. In 1873
he was elected President of the BAAS (Section A) Mathematics and Physics,
the week-long annual meeting of the BAAS being held that year in Bradford
(Table 3). Despite the heavy burden of these extra duties his association with
Balliol College continued until late 1873. It was then he accepted an offer of a
Fellowship at Corpus Christi College, Oxford, one which did not require any
teaching duties. Benjamin Jowett was not pleased with this news. On 20th

October 1873 he wrote to Florence Nightingale:

I have had great trouble the last few days — H. Smith, the most
distinguished of our fellows has suddenly announced his intention
to become a Fellow of Corpus, the wily President, without speak-
ing to me, having offered him a fellowship. We have offered to do
all that they would do, but he persists that he cannot, chiefly for
conscientious! reasons, accept a sinecure Fellowship at a small Col-
lege like ours. I cannot tell what his real motives are, but I suspect

that he feels some kind of constraint in being here with me (Jowett,

1987, Pp. 147-148).

13
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Table 3: Distinctions and Offices — Henry Smith FRS

Year
1849 | BA, Oxford. (First class Mathematics and Classics)
1849 | Lectureship in Mathematics, Balliol College, Oxford.
1849 — 74 | Fellow of Balliol College, Oxford.
1851 | Senior Mathematical Scholarship, Oxford.
1855 | MA, Oxford.
1855 | Membership of BAAS.
1858 — 62 | Secretary of the BAAS (Section A) Mathematics and Physics.
1859 | Junior Bursar and Senior Dean, Balliol College, Oxford.
1861 | Savilian Professor of Geometry, Oxford.
1861 | Fellow of the Royal Astronomical Society.
1861 | Fellow of the Royal Society.
1865 | Membership of the LMS.
1868 | Steiner Prize of the Royal Prussian Academy of Sciences, Berlin.
1870 | Mathematical Examiner at the University of London.
1870 — 74 | Member of Royal Commission (Devonshire Commission).
1873 | President of the BAAS (Section A) Mathematics and Physics.
1873 — 83 | Fellow of Corpus Christi College, Oxford.
1874 — 82 | Honorary Fellow of Balliol College, Oxford.
1874 — 83 | Keeper of the University Museum, Oxford.
1874 — 76 | President of the LMS
1876 | Honorary Fellow of the Royal Society of Edinburgh.
1877 | Member of the Oxford University Commission (Lord Salisbury).
1877 | Chairman of the Meteorological Council.
1877 — 78 | Vice—President of the Royal Society.
1878 | Honorary Degree LLD, Trinity College Dublin.
1879 | Honorary Degree LLD, University of Cambridge.
1882 | Grand Prix des Sciences Mathématiques of the French Académie

des Sciences.
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It is reasonable to assume that Benjamin Jowett was disappointed with
Smith’s decision to leave Balliol College but, despite his decision, their mu-
tual friendship continued (Section 2.6). On accepting the Fellowship at Corpus
Christi College the number of offices and distinctions Smith held continued to
increase. In 1874 alone he was appointed Keeper of the University Museum and
elected President of the London Mathematical Society (LMS). Also that year
Balliol College, who wished to keep its association with Smith, made him an
Honorary Fellow. Henry Smith is commemorated on a memorial tablet within

Balliol College Chapel (Figure 7).

CONSTANTINUS ESTLIN PRICHARD *
MATTHAEUS ARNOLD -
HENRICUS J S SMITH: GEOM - PROF - SAVIL SOCIUS
ALEXANDER GRANT BART  UNIV-EDINENSIS PRINCIPALIS
HERBERTUS COLERIDGE -
COMMENSALIUM
BENJAMINUS COLLINS BRODIE PROFESSOR CHIMIAE
HUGO PEARSON'CANONICUS DE WINDSOR !
GULIELMUS SPOTTISWOODE ‘REG SOC-PRAESES |
THOMAS HILL GREEN PROFESSOR PHILOSOPHIA MORALIS SOCIUS
GEORGIUS RANKINE LUKE: + Y
JOANNES PURVES SOCIUS
ARNOLDUS TOYNBEE -
HOS OMNES ALIQUANDO IN HOC COLLEGIO COMMORANTES
QUORUM PLEROSQUE ANTE DIEM MORS ABSTULIT
UT MATER LIBEROS SUOS
ey - GRATO AMPLEXA ANIMO IN SINU FOVET
4 ~~ . DOMUS DE BALLIOLO A'D-MDCCCXCII

Figure 7: Balliol College Chapel and Memorial Tablet (North Wall) commemorating
late 19th Century Scholars of Balliol College. Among the names include
Henry Smith, Savilian Professor of Geometry, William Spottiswoode, Presi-
dent of the Royal Society and Benjamin Collins Brodie, University Chair of

Chemistry.

[Photograph the author’s own, taken February, 2018].
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1.4 CONCLUSION

Mary Smith, with her four children, emigrated from Ireland in 1829 following
the death of her husband. Despite a turbulent start to his life Henry Smith’s
early years were happy ones where each day was filled with a mixture of lessons
and leisure time. He was an exceptionally gifted child who was educated at
home, firstly by his mother and then, by a succession of tutors. Before entering
Oxford University in 1845 he had only spent two years at school. His early
achievements as a student at Oxford may be attributed, not just to his academic
talent, but to the dedication of his mother who sought, through education, to
make a better life for her children. Their close family upbringing ensured Henry
would have the companionship of his sister Eleanor throughout his life. They
maintained contacts with their Irish relatives and Eleanor visited Ireland on a
number of occasions. In 1878 Henry Smith visited Dublin to attend the annual
meeting of the BAAS.?? While there he received an Honorary Degree (LLD)
from Trinity College Dublin, the alma mater of his father John Smith. Their
Irish uncle, Reverend Godfred Smith, also visited them in Oxford.?3

Smith’s early studies were interrupted by poor health but his extended con-
valescence in Europe was crucial to his mathematical development. In the same
year as his graduation he was elected to a Lectureship and to a Fellowship at
Balliol College and quickly established himself as part of the Oxford University
community. These appointments, at just 23 years of age, were important as they
secured a path for him through his academic life. This was in contrast to other
British mathematicians at that time, such as Arthur Cayley FRS (1821-1895)
and James Joseph Sylvester FRS (1814-1897), who had somewhat fragmented

careers in mathematics.?4 Smith’s Irish personality, warmth and good humour

This is the only evidence uncovered of Henry Smith returning to the land of his birth.
In a letter to Charles Pearson, dated 1st September 1876, Eleanor Smith (Oxford) wrote that

she had just been informed by telegraph of the death of her remaining uncle Godfred Smith,
aged 73, in New Zealand. She confirmed that she had visited him at Kinneigh in West Cork
and that he had only recently visited her, and her brother, in Oxford. Godfred Smith sailed
from London to New Zealand in late June 1876. Eleanor travelled to London to bid him
farewell. The letter also outlined the sad circumstances of Godfred Smith’s death. Bodleian
Library, Charles Pearson Collection, MSS. Eng. lett. d. 191, fols. 5—7.

Arthur Cayley FRS (1821-1895) was Senior Wrangler and Smith Prizeman at Cambridge.
Early in his career he practiced as a barrister during which time he still continued his math-
ematical studies. He became the leading pure mathematician in Victorian Britain publishing
almost 1,000 papers. He initiated the study of matrices and of n-dimensional geometry, gave
the first definition of an abstract group, and made important contributions to the theory of
invariants. He eventually became the first Sadlerian Professor at Cambridge. Many academic
honours came his way. In addition to the Copley medal (1882) he was awarded the honorary
degree of ScD at Cambridge (1887) and made a member of the French Légion d’honneur. For
a complete account of Arthur Cayley’s life in mathematics see (Crilly, 2006a). Also the entry
for Arthur Cayley in the Ozford Dictionary of National Biography (Crilly, 2004).

James Joseph Sylvester FRS (1814-1897) was second wrangler at Cambridge, but being Jew-

ish was unable to take his degree (he was later awarded a Bachelor’s degree, on the basis of
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meant that he formed new friendships easily. He became actively involved in
scientific societies and, through his sense of public duty and conciliatory nature,
to various committees both in Oxford and more widely.

Questions that arise are, for example, as holder of Oxford’s most prestigious
mathematical chair, what were the significant contributions Smith made to Ox-
ford mathematics? Did he sufferer from a lack of recognition in his day? Why
did he remain at Oxford University for his entire career? What impact, for
better or worse, was there on his mathematical career by doing so? Before an-
swering these questions it will be helpful to look more closely at Henry Smith’s

life in mathematics.

his work at Cambridge, as well as a Master’s degree from Trinity College, Dublin). For part
of his career he was a well-regarded actuary at the Institute of Actuaries (London) which he
helped to establish in 1848. He was later appointed Professor of Mathematics at the Royal
Military Academy in Woolwich, London. In his early sixties he became head of the mathemat-
ics department at the newly opened John Hopkins University in Baltimore, Maryland, USA.
At the age of seventy he returned to England to succeed Henry Smith as Savilian Professor of
Geometry at Oxford. His main mathematical work was in algebra and the theory of invariants,
but he also had wide outside interests. For a complete account of James Joseph Sylvester’s
life in mathematics see (Parshall, 2006). Also see James Joseph Sylvester in (Wilson, 2021,
pp- 120-143) and the entry for James Joseph Sylvester in the Ozford Dictionary of National
Biography (Parshall, 2004).

From about 1848 Arthur Cayley and James Joseph Sylvester began a friendship that would
characterise the rest of their lives. By the early 1850’s almost daily mathematical exchanges
between them would result in the formation of a new area of mathematics. ‘The two men had
very different personalities. Cayley was patient and equable, Sylvester fiery and passionate’
(James, 2002, p. 168). Also see Invariant Twins in (Bell, 1986, pp. 378—405).
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Henry Smith’s life in mathematics is best portrayed from the recollections of
his mathematical friends, of which he had many, but particularly from those
who knew him best — James W.L. Glaisher and William H. Spottiswoode. The
mutual respect and admiration that developed between these three mathemati-
cians was mainly the result of their active involvement in scientific societies.
These recollections, and those of others, give interesting insights into Smith’s
life at Oxford University, his life outside of mathematics, and his affinity with
Continental Europe. In this chapter I describe how his life in mathematics
was enriched by his many friends and the important role played by his sister
Eleanor. I begin the chapter with an overview of his contribution to the theory
of numbers, during the 1860’s, and later consider the factors that suggest he

suffered from a relative lack of recognition in his day.

2.1 INTRODUCTION

James W.L. Glaisher FRS (1848-1928) wrote a number of articles of apprecia-
tion for his close friend Henry Smith, who died on February gth, 1883. Glaisher
edited the collected mathematical papers of Smith, first published in two vol-
umes in 1894, eleven years after Smith’s death (Smith, 1894a, vol. 1), (Smith,
1894b, vol. 2). He also wrote the introduction to this collection in which he
details his early recollections of Smith and the mathematical friendship they
shared for over ten years. It is a very personal account including extracts from

the letters exchanged, between the Oxford and Cambridge mathematicians,
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from 1880 to 1883. Other contributions to this collection include an account
of Smith’s life at Oxford University, and in general society, by Lord Bowen of
Colwood (1835-1894)." The other contributors to the collection are listed in
its table of contents (Figure 8).
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By Dr. Charles H. Pearson .........cccccccccceinnnnnnn. ix
RECOLLECTIONS OF HENRY J. S. SMITH

By Professor Jowett .......ccccovviiiiiiiinnnin. XxxXVii

By Lord Bowen ..., xlvi

By Mr. J. L. Strachan—Davidson ..........ccccoeeeveeeiiiii. li

Note by Mr. Alfred Robinson .........cccccoevviiviinnnnnns liv
INTRODUCTION TO THE MATHEMATICAL PAPERS
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HENRY JOHN STEPHEN SMITH
MA, ERS.

LATE SAVILIAN PROFESSOR OF GEOMETRY IN THE UNIVERSITY OF OXFORD.

J. W. L. GLAISHER, ScD., F.RS.
FELLOW OF TRINITY G

.....

IN TWO VOLUMES

VOLUME 1

CHELSEA PUBLISHING COMPANY
BRONX, NEW YORK

Figure 8: The Collected Mathematical Papers of Henry John Stephen Smith MA FRS
— Volume I (Smith, 1894a).

In his introduction Glaisher describes Smith’s personality and the character-
istic features of his mathematical writing. He believed that there was a discon-
nect between his ‘bright and winning gaiety of manner’, when he introduced his
research to a mathematical audience, with ‘the severe style of his mathematical

papers’ (Smith, 1894a, p. Ixxxi). He wrote two further articles on Smith’s life,

Lord Bowen PC FRS was an English judge. He was educated at Rugby School and won a
scholarship to Balliol College, Oxford in 1853. He was elected a fellow of Balliol in 1857. Lord
Bowen’s recollection of Henry Smith was first published in the Spectator on February 17th,
1883 and reprinted in Smith, 1894a, p. xlvi-li.

https://archive.spectator.co.uk
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one of which was published in the Fortnightly Review, edited by Thomas H. Es-
cott, in 1883 (Glaisher, 1883a, pp. 653-666). A similar article was published
in the Monthly Notices of the Royal Astronomical Society in February, 1884
(Glaisher, 1884a, pp. 138-149). Both articles include a full biographical sketch
of Smith, his contributions to mathematics and an account of his life at Oxford
University. Furthermore, as president of the Cambridge Philosophical Society,
James Glaisher’s presidential address to the Society on 12th February 1883 was
a tribute to his late friend. This address was published in the Proceedings of
Cambridge Philosophical Society (Glaisher, 1883b, pp. 319-321).”

William H. Spottiswoode PRS (1825-1883) also wrote an appreciation of
Henry Smith which was published in Nature on 22nd February 1883 (Spottis-
woode, 1883, pp. 381-384). He wrote of Smith’s contribution to mathematics,
placing emphasis on his contribution to various societies, associations, and
commissions, suggesting it was in this sphere that their friendship developed.
However, it is possible that their friendship began during the late 1840’s when
they were both at Balliol College, Oxford. Reading Spottiswoode’s article on
Smith, like those of Glaisher, we encounter a personal recollection of the per-
son he knew. Both Glaisher and Spottiswoode clearly held Smith in the high-
est regard. The deep sense of loss and appreciation that these men felt was
undoubtedly as a result of their close working relationship. Scientific societies
played an important role during this period in shaping both mathematical
research and mathematical reputations. All three mathematicians were promi-
nent members of these societies and, at various times, held the highest elected
positions. All were elected Fellows of the Royal Society of London, Fellows of
the Royal Astronomical Society and Honorary Fellows of the Royal Society
of Edinburgh.3 At different times, all three held the Presidency of the LMS
and Presidency of the BAAS (Section A) Mathematics and Physics. Smith’s
involvement with these societies meant he could meet mathematicians who ap-
preciated his unique knowledge and who would encouraged him to bring papers
before their members. For these men, despite being based at different centres
of England — at Oxford, Cambridge and London; their friendships, mutual re-
spect and admiration developed as a result of their active involvement with

these societies.

Arthur Cayley was in attendance at the Cambridge Philosophical Society meeting. He paid
his own tribute to Henry Smith: ‘It was impossible to speak in too high terms of the value of
Professor Smith’s work. His wonderful knowl