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JAMES JOSEPH SYLVESTER.

Address delivered at a memorial meeting at the Johns Hopkins
University, May 2, 1897,

BY DR. FABIAN FRANKLIN.

‘We have come together to do honor to the memory of the
great man whose work in initiating and for seven years con-
ducting the mathematical department of this institution,
will always remain one of the proudest traditions of the
John Hopkins University. To me, as one who was long
his pupil, and who owes so much to his inspiration, has
been assigned the task of saying something about the work
and the genius of Sylvester, and especially about the influ-
ence which he exerted, while in Baltimore, upon the study
of mathematics here and upon the advancement of mathe-
matical research in America.

Since his death, there has appeared in the English journal
Nature, and has been reprinted in the Johns Hopkins Cir-
culars, a review of his life and work by Major McMahon ;
and in 1889, when that work was well-nigh ended, Sylves-
ter’s great compeer and friend, Professor Cayley, contributed
to the columns of the same journal a sketch of Sylvester’s
labors. One of his Baltimore pupils, too, Professor Halsted
of the University of Texas, has given in Science an account
of his life and achievements. It is therefore the less neces-
sary to undertake here to give anything in the nature of an
enumeration of even his most signal contributions to mathe-
maties.

His influence upon the development of mathematical
science rests chiefly, of course, upon his work in the theory
of invariants. Apart from Sir William Rowan Hamilton’s
invention and development of quaternions, this theory is
the one great contribution made by British thought to the
progress of pure mathematics in the present century, or in-
deed since the days of the contemporaries of Newton. From
about the middle of the eighteenth century until near the
middle of the nineteenth, English mathematics was in a con-
dition of something like torpor. The second half of the
eighteenth century was one of the most brilliant periods in
the history of mathematics; but the magnificent achieve-
ments of Euler, Lagrange, Laplace awakened no response
on the other side of the narrow seas. It seems almost in-
credible that the complacent conservatism of Cambridge
went so far that even the notation of mathematical analysis
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as used on the Continent was untaught there until about
1820. Babbage tells us, in his ‘‘ Passages from the Life of
a Philosopher,”” how he, together with Herschel, Peacock
and a few others, founded in 1812 the ‘‘Analytical Society *’
for promoting (as Babbage humorously expressed it) ‘‘the
Principles of D-ism in opposition to the Dot-age of the Uni-
versity.”’ It is from the translation by these three men
(in 1816), of Lacroix’s Treatise on the Differential and In-
tegral Calculus, together with the publication by them,
four years later, of two volumes of illustrative examples,
that the first impulse toward a revival of mathematics in
England is usually dated. Nothing could show more thor-
oughly the insular and retrograde condition of English
mathematics in the early part of this century. The sticking
to Newton’s fluxions and dots, and the barring out of Leib-
nitz’s differentials and d’s, may be set down as a conse-
quence of the great Newton-Leibnitz controversy; but,
whatever the cause, so complete a separation from the great
current of European thought implies stagnation deep-seated
and not easily to be removed. And accordingly, it proved
to be the case that in the magnificent extension of the
bounds of mathematics which was effected by the conti-
nental mathematicians during the first four decades of the
present century, England had no share. It isalmostliterally
correct to say that the history of mathematics for about a
hundred years might be written without serious defect with
English mathematics left entirely out of account.

That the like statement cannot be made in regard to the
past fifty years is due preéminently to the genius and labors
of three men: Hamilton, Cayley and Sylvester. Hamilton
was a high and solitary genius, who constructed and devel-
oped, unaided, a great mathematical method. Great as was
this work, it lay so entirely apart from the general line of
research that it did not, in his own time at least, awaken
widespread activity on the part of others either at home or
abroad. On the other hand, the theory of invariants had
a history of what may be called the normal type. Its ori-
gin is to be found in Boole’s discoveries of isolated instances
of invariance; these led Cayley to institute a systematic in-
vestigation of this remarkable and significant phenomenon,
and Cayley’s researches awakened the ardent interest of
Sylvester. Under the hands of these two great masters, a
new and important province was rapidly added to the do-
main of algebra. Not only did the English mathematicians
join in the work, but Hermite in France, Aronhold and
Clebsch in Germany, Brioschi in Italy, and other continen-
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tal mathematicians seized upon the new ideas, and the the-
ory of invariants was for three decades one of the leading
objects of mathematical research throughout Europe. It is
impossible to apportion between Cayley and Sylvester the
honor of the series of brilliant discoveries which marked
the early years of the theory of invariants. Their names
are linked together as the creators of a new and beautiful
development of algebra, the ideas of which have profoundly
influenced the progress also of geometry and of analysis
generally. ‘‘The Theory of Invariants,”’ says MacMahon,
‘‘sprang into existence under the strong hand of Cayley,
but that it emerged finally a complete work of art, for the
admiration of future generations of mathematicians, was
largely owing to the flashes of inspiration with which Syl-
vester’s intellect illuminated it.”’ It is pleasant to know
that the triumphs of neither were marred by any dispute as
to personal claims or by anything even approaching jeal-
ousy. On the contrary, these two men of genius, anti-
podes of each other in temperament and habits of work,
were alike in the constancy of their mutual friendship,
regard and admiration.

I have dwelt thus long on Sylvester’s connection with the
creation of the theory of invariants because it is by that
chiefly that he left his trace upon the history of mathema-
tics in its large outlines. But his genius is quite as strik-
ingly shown in researches of a more isolated character.
Ten years before the date of his work in invariants, he
wrote in quick succession several remarkable memoirs on
algebraic subjects, especially on Sturm’s functions and on
elimination. His researches in the theory of partitions of
numbers are among the most original and remarkable of
his works. He made important and striking additions to
the theory of matrices. In the theory of numbers, he
was especially interested in ternary cubic forms. The
question of the distribution of prime numbers had a great
fascination for him; and he succeeded, while in Baltimore,
in making an impression upon this recondite problem in
that he contracted the limits found by Tchebycheff for the
number of primes contained within a given range. His
work seldom touched on geometry, but his ‘‘ Theory of Re-
siduation’’ in connection with cubic curves is a beautiful
structure, to which he made some remarkable additions
while in Baltimore. I am not, however, attempting to give
a survey of his work; suffice it to add that, in addition to
the subjects named, he made contributions to astronomy, to
dynamics and to the theory of link-motion, besides other
special subjects.
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One of the most striking of Sylvester’s achievements was
his demonstration and extension of Newton’s unproved rule
concerning the number of imaginary roots of an algebraic
equation. Newton had left no trace of the process of
thought by which he had arrived at his rule, nor had he
given any indication of the basis on which it rests. All at-
tempts of later mathematicians to establish it had proved
futile. It was characteristic of Sylvester to set himself the
task of filling up this lacuna in mathematics. The things
that attracted and fascinated him were of two kinds, which
may be called opposite to each other. On the one hand, he
revelled in any new and prolific method; the feeling of cre-
ation, of abounding productiveness, was to him as the
breath of his nostrils. It was largely this that made the
Theory of Invariants so congenial to him. To see a whole
new world, full of unexpected and harmonious relations,
expanding before him, was to fill him with an absorbing
and exuberant enthusiasm. In the case of invariants, it
may be said that his joy in this sense of creation was not
even confined to the discovery of theorems; the algebraic
forms themselves were to him as living beings, and the pro-
cesses, invented largely by himself, for causing these crea-
tures of the mathematical intellect to generate their kind,
were to him a source of genuine delight.

Alongside of this love of prolific creation, another intel-
lectual bent, on the surface at least of quite the opposite
character, was equally strongly marked in Sylvester. Any
crucial problem, especially one that was associated with the
name of one of the great masters, if once it attracted Syl-
vester’s attention, fastened itself upon his mind with a grip
that seemed never to slacken its tenacity. It kept coming
up, again and again, for years, and, as long as it remained
unsolved, seemed to become periodically a source of unrest
and discomfort to his mind. He had not the serenity
which belonged to many other great mathematicians, and
notably to Cayley, and which, in a great measure, permitted
them to choose among the possible subjects of thought such
as they deemed most profitable to pursue. With Sylvester,
such tranquil and deliberate choice was entirely out of the
question. His temperament was essentially poetic, and it
would have been as impossible for him to concentrate the
powers of his mind on one subject when the current of his
thought was setting toward another as it would have been
for Burns to decide in cold blood to write a poem like
¢ Highland Mary’’ or ‘‘ The Daisy’’ when the inspiration
of ‘“Tam O’Shanter’’ was upon him.






