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Summary

Morris Birkbeck Pell came to Sydney after .a distinguished career as student and
fellow at Trinity College, Cambridge to be the first Professor of Mathematics at
the University of Sydney. At this time there had been very little secondary
education in the Colony. However, Pell was successful in raising the standards
of university mathematics, necessarily low because of poorly prepared students

in the initial years, to one approaching the levels of a British university.
Isolation prevented him from attaining a research record in pure mathematics. He
was a leading figure in the improvement of academic standards within the Uni-
versity and in the community generally. He was the most important worker in the
Universities in the field of demography before Federation.

Pell showed skill in applying mathematics to practical problems. He was con-
sulting actuary in succession to the foremost two life assurance companies in the
Australian colonies. He rendered outstanding public service on commissions,
committees and boards in the Colony of New South Wales.

Morris Birkbeck Pell, the third child and first son of Gilbert Titus Pell
and Eliza née Birkbeck, was born on 31 March 1827, at Albion, Illinois. 1In 1835, the
family separated and Eliza Pell took the children to Plymouth, England where Morris
attended from January 1841 the Plymouth Subscription Classical and Mathematical School
under the headmaster Mr. William Bennett, M.A., a graduate of Trinity College, Cambridge.
He was admitted to St John's College, Cambridge in March 1845 and was awarded a
scholarship for students with limited resources. He was a prizeman and so obtained an
ordinary scholarship after his first.and second years; after the third year, he again
won a scholarship becoming a senior sophister of his college. In January, 1849 ke
became "senior wrangler', that is gained the first place in the mathematical tripos.
He gained second place in the special examination for the Smith's prize. As a result,
he was elected on 18 March 1850 to a Fellowship at St John's College, Cambridge. 1In
1851, he was successful in his application for the post of Professor of Mathematics at
the University against a field of twenty five other candidates. He, therefore, resigned
from his Fellowship and married Jane Juliana Rusden on 17th February 1852 at Plymouth
and set sail on 16th March 1852, arriving at Sydney on 10th July, 1852. Pell had thus
concluded his undergraduate course with great distinction. However, he was never to
do research in pure mathematical theory, in which his only publication was a pamphlet,
the equivalent of roneoed notes for undergraduates.

The Professor

In 1854, the Rev. John Woolley, M.A., Morris Birkbeck Pell, B.A., and John
Smith, M.D. were appointed to be in charge of Classics, Mathematics and Chemistry in
the University of Sydney. The matriculation of the first 24 students took place on
11th October, 1852 in the main hall of the old Sydney College. The lecture rooms of
the University at this time were in College Street and the Pells were living just south
of Hyde Park. After the new buildings had been commenced in 1854 the Pells moved up to
Glebe Road, Glebe, early in 1855, before the birth of their first child. However,
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lectures were not given in the University grounds before the completion of the Great
Hall in 1859. There is some doubt about Pell's health, he suffered what might have
been a mild stroke or accident in 1863. 1In 1866, Professor Woolley was drowned on

his way back from leave in Britain and Pell thereafter occupied the official residence
at the University, until his retirement because of ill-health in 1876. Plomley (1971)
gives details of the early happy family and social life of the Pells. However, Julia
Pell in 1873 suffered some form of mental disorder and became separated from the
family. On his resignation from the University, Pell went to live at Fairfield, then
in the country but now a suburb to the south of Sydney. He was said to be in good
health until he suffered a short illness and died on 7th May 1879, probably from a
stroke, being survived by his wife, five sons and three daughters. It is not now clear
whether there was a connection between the incident of 1863 and his final illness.

When Pell retired in 1877, there were still only 58 students in the University
but each was required to take Mathematics for at least two years. As Turner (1953)
points out, they began at a low level, the requirements being the four rules of
arithmetic, algebra to simple equations in one unknown and the first book of Euclid.
The standard was low because of the lack of secondary schools in the colony. Turner
(1953) believes that Pell hoped to have the pass students up to the harder rules of
arithmetic, to the first four books of Euclid and in algebra to quadratic equation,
and so up to the standard of a fourteen year old passing the Intermediate Certificate
in Mathematics I and II in 1952. However, for the better students, he prepared
special courses and lecture notes on differential and integral calculus, probability
and other topics. 1In his last year the final B.A. papers included these topics with
dynamics, higher algebra, conic sections and trigonometry. At his retirement 20
students had graduated with first class honours in mathematics at the B.A. degree.
His advice was naturally sought on educational matters. For example, in 1854, he
appeared before a commission enquiring into the needs for the establishment of a
grammar school and stated that he had found his students deficient in their previous
education. He was anxious for the new school not to be connected with any religious
body and this view prevailed in regard to the Sydney Grammar School. This view also
prevailed within the University for teaching and examination was supervised and largely
carried out by the University and the colleges never acquired the position held by the
colleges of Oxford and Cambridge Universities.

Pell was elected a member of the Philosophical Society of New South Wales in
1856 and to its Council in 1858 and 1859. He was also a member of its microscopical
committee in 1859.

After his return from a vacation in New Zealand in 1867, he became Secretary
of the Royal Society of New South Wales and in 1869 was elected to its Council
according to Plomley (1971).

The Actuary

Pell, as may be guessed from the student numbers, had ample time to take
part in outside affairs. He acted first as consultant actuary to the Australian
Mutual Provident Society from 1853 until his resignation in 1869. From that time he
worked with the Life Association of Australia, which after changes of names and
amalgamations was to become the Mutual Life and Citizens' Assurance Company Limited
in 1908.

As Plomley (1971) points out, the founders of these life assurance companies
were interested in encouraging thrift in the communitv. The AMP is, indeed, owned by
its policy-owners and the MLC is largely so. Pell ap-rea s to have been active in
liberalising the terms of the policies and removing anomalies from the contract.
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His interests in life insurance led him to become a Director in two
building societies, in which he made '"'more exact calculations than have hitherto been
considered necessary" to the benefit of the investors joining or withdrawing money
from it.

The Man of Affairs

In 1855, Pell was appointed chairman of a commission to enquire into the
administration of the Surveyor-General's Department. His report was critical of its
head, Sir Thomas Mitchell, and proposed various improvements in administration. This
was the first of other such duties. For example, in 1858 he was appointed chairman
of a commission to enquire into a derailment of a train near Parramatta, which later
made recommendations for improvements and even criticised the delay after the accident
before it had been appointed. In July 1859 Pell gave evidence to a parliamentary
select committee on the buildings of the University, defending the scale and magnifi-
cence of the buildings and defending its secular characters against the churches.

He was admitted as a barrister of the Supreme Court in New South Wales in
1863. During the years, 1859 to 1862, Pell lost money in the development of a process
to extract gold from its ores.

In 1869, Pell was a member of a commission on land titles under the Real
Property Act and of a commission on the causes of floodings of the valley of the Hunter
River.

In 1875, he was appointed Chairman of the Sydney City and Suburban Sewage
and Health Board. Details of the important reforms instituted by this Board can be
found in Plomley (1971) who regards it as Pell's ''most important public duty'. Indeed,
these reforms cleared away many abuses, nuisances and faulty techniques, which had
been present in the provision of pure water and in the disposal of household and
industrial wastes and stormwater.

The Applied Mathematician

Pell (1858) discusses the economics of the development of the railway system,
which has received praise in recent times from C.W.D. Goodwin in his Economic Enquiry
in Australia (Duke University Press, 1966). Goodwin incidentally remarks that Pell
has been the only Australian academic to carry out important demographic research
before the Second World War.

Pell (1859) gives calculations for the construction of a dam with greatest
stability with the least quantity of material; and considered the solution when the
material was sandstone. Pell (1872) considers the vibrational spectra and energy
dissipation in crystalline solids; a commentary provided by Dr. S. Zienau of Univer-
sity College, London is given at page 124 of Plomley (1971).

We turn now to his more important applied work.
The Demographer

Pell must be regarded as the most important commentator on mortality in
Australia before 1900. We may quote from the remarks of Lancaster (1960) as follows:

Pell (1867) notes that New South Wales mortality is much lighter than the English
up to the age of 30 years, but at the higher ages the New South Wales mortality
is much heavier. He believes that the difference in childhood is due largely to
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differences in social conditions, especially the absence of poverty in Australia.
In other words, in England there were in Pell's time very great differences in
mortality between different classes and so between different areas. (William
Farr had demonstrated these great variations. Indeed, their presence indicated
that much could be done to reduce mortality by improving conditions in the new
industrial cities of the north and midlands.) Pell considers first that the
excess in the mortality in New South Wales at the higher ages may be due to

the keeping alive of the unfit by the favourable mortality at the lower ages,
which was quite in line with some contemporary views on social improvements; for,
at that time, the views on social amelioration were strongly coloured by Darwin's
Origin of Species. Pell (1867) later decides that, as many of the older persons
have been born in England or Ireland, the explanation is inadequate. He hopes
that later studies will be made to decide whether the Australian-born had more
favourable mortality than the migrants. Pell (1867) then tabulates the usual
functions of the life table based on mortality in New South Wales in 1856-1866.

The second paper of Pell (1878) is a reprint of a series of articles from the
Sydney Morming Herald. He begins by pointing out that the infant mortality in

New South Wales certainly refers to Australian-born persons, and that it is more
favourable than the English; from his table there are 106 deaths per thousand
births in New South Wales, as against 150 deaths per thousand births in England.
Pell (1878) then notices the low infant mortality of the rural areas, and suggests
that a dispersal of the Sydney population would be beneficial. He again compares
the mortality rates in New South Wales with the English rates, and finds them

more favourable up to the age of about 50 years; he notes that it is just in those
groups with a high proportion of Australian-born that the advantage chiefly lies,
- and so he is able to deny that the semi-tropical climate is leading to physical
deterioration. He points out that the rate of change in the mortality rates is
also extraordinary, for in long-settled countries the mortality rates are as
regular "as the planets in their orbits'. Pell goes on to show that the advantage
of New South Wales lies in the lessened importance of the 'zymotic'" diseases -
that is, the infective diseases - and that variations in incidence of this

class of diseases also help to explain the country-rural differences in mortality.
He then shows that the high masculinity of the rates in New South Wales is largely
due to violent and accidental causes. He concludes his valuable paper with some
remarks on migration and the balance of the sexes in the population, and with a
criticism of the accuracy of the census returns, especially under the age of five
years. Pell's (1879) third paper on these topics may be regarded as a formali-
zation of his remarks in the second, especially his method of computing mortality
at ages under five years. Some of his rates have since been used to construct
generation rates for Australia (Lancaster, 1959).

Pell (1879) remarks:

The most peculiar feature in our mortality tables is found in the comparative
rates for the two sexes. In England, between the ages of 8 and 40, the rates of
mortality are greater for females than for males. Here the rates for females are
lower than those for males during the whole period of life. 1In each of the three
determinations which I have made, the same thing appears. In 1867 I stated that
there was evidently some local cause, increasing the relative death rate of males,
or diminishing that of females, during the more active period of life. At ome
time I was inclined to believe that our climate might be more favourable to

women during the child-bearing period of life, than that of England; but I find
that the Medical Profession are, as far as I can learn, unanimously of a contrary
opinion. An examination of our accidental death rates sets this question at rest,
and proves conclusively that the local cause producing this discrepancy between
our rates and those of England, is the much greater liability in this colony of
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the male sex above the age of 10 to death by accident. The accidents peculiar

to this and (I suppose) other newly-settled countries, are met with in riding

and driving over almost impassable roads, in attempting to cross swollen and
bridgeless rivers, and more than all, perhaps, in reckless riding after cattle
through dense forests and scrubs; and the great majority of such accidents occur,
of course, to men and boys. The accidental deaths per 1000 of the population
above the age of 10 in New South Wales during the years 1860-75, were, for males
2.01, and for females 0.46. In England, for 1870-71, the corresponding rates
were 0.99 and 0.23, the colonial rates being thus in excess of the English by

1.02 for males, and by only 0.23 for females.

We may add to the commentary above notes on two other slighter papers. Pell (1864)
compares the mortality rates in the suburbs of Sydney and notes that the most favou-
rable rates, in St Leonards, are lower than that of the most favourable rates in the
London suburbs. Pell (1878a) speculates on estimation of morality rates from the
illegitimacy rates.
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BOOK REVIEWS

Lie Groups and Compact Groups by John F. Price,
(London Mathematical Society Lecture Note Series 25,
Cambridge University Press, 1977)

A good case could be made for the statement that the theory of Lie groups
is the most central topic in all of mathematics; certainly it is important in subjects
as diverse as quantum mechanics and finite simple group theory, number theory and
Fourier analysis. Perhaps because of this, the literature is very disparate in
difficulty and especially in emphasis. 1In the book under review, the author presents
an introduction to the structure of Lie groups at a level suitable for beginning
graduate students. The book aims principally to treat the connection between a Lie
group and its Lie algebra, and to elucidate the structure of compact Lie groups in
terms of their simple components; it is carefully written and well organised, and will
be a very useful reference for graduate students not wishing to go to larger, more
ambitious works.
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