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violent in their language as the Bernoullis sometimes were. One

these ripe old chestnuts may be retailed again as it is one of the oEQ.
paratively early authentic instances of a story which must be gt _mm:.
as old as ancient Egypt, and of which we daily see variants pin, *
onto all sorts of prominent characters from Einstein down. Once s:&
travelling as a young man Daniel modestly introduced himself .SMH
interesting stranger with whom he had been conversing: I am Danig)
Bernoulli.” “And 1, said the other sarcastically, “am Isaac New.
ton.”" This delighted Daniel to the end of his days as the since

: : res
tribute he had ever received. ‘

CHAPTER NINE

Analysis Incarnate

EULER

History shows that those heads of empires who have maa.c:xahm& the cultiva-
Hon e.\uﬁ&«ﬂa&wm. the common source of ali the exact scrences, are also those
wilose reigns have been the most brilliant and whose glory is the most durable.

—MicnEr CHASLES

“EULER CALCULATED WITHOUT APPARENT EFFORT, as men breathe, or
as eagles sustain themselves in the wind™ {as Arago said}, Is not an
ouwmmnﬂmno: of the unequalled mathematical facility of Léonard Euler
qu.uln....muY the most prolitic mathematician in history, and the man
whom his contemporaries called “analysis incarnate.” Euler wrote
his great memoirs as easily as a fluent writer composes a letter to an
intimate friend. Even total blindness during the last seventeen years
of his life did not retard his unparaileled productivity; indeed, if any-
thing, the loss of his eyesight sharpened Euler’s perceptions in the
inher world of his imagination.

The extent of Euler’s work was not accurately known even in 1936,
but it has been estimated that sixty to eighty large quarto volumes
will be required for the publication of his collected works. In 1909 the
Swiss Association for Natural Science undertook the collection and
publication of Euler’s scattered memoirs, with financial assistance
from many individuals and mathematical societies throughout the
iol&lfl@r:% claiming that Fuler belongs to the whole civilized
world and not only to Switzerland. The carcful estimates of the prob-
able expense (about $80,000 in the money of 1904} were badly upset
by the discovery in St. Petersburg {Leningrad) of an unsuspected
Mmass of Euler’s IMANUSCTIPtS,

Euler’s mathematical carcer opened in the year of Newton's death.
A more Propitious epoch tor a genius like that of Fuler’s could not
. Ve been chosen. Analytic geometry { made public in 1637) had been
In uge :50@ years, the caleulus about fifty, and Newton’s law of uni-
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Cauchy.) The curicus thing is that although Fuler wmg
' 3

necessity for caution in dealing with infinite processes, he fajley

observe it in much of his own work. His faith in analysis was so ‘0
that he would sometimes seek a preposterous ‘‘explanation” to Sreat
a patent absurdity respectable. ake

But when all this is said, we must add that few have equalleq
.mE:dmorma Euler in the mass of sound and novel work of the mow
importance which he put out. Those who love arithmetic-—not a <M )
“important” subject, possibly—will vote Euler a palm in Owov:mzzw
analysis of the same size and freshness as those worn by Fermat msm
Diophantus himself. Euler was the first and possibly the greatest of
the mathematical universalists. °

Nor was he merely a narrow mathematician: in literature and alj
of the sciences, including the biologic, he was at least well read. Byt
even while he was enjoying his deneid Euler could not help seeing a
problem for his mathematical genius to attack. The line ""The anchor
drops, the rushing keel is stay’d” set him to working out the ship’s
motion under such circumstances. His omnivorous curiosity even
swallowed astrology for a time, but he showed that he had not digested
it by politely declining to cast the horoscope of Prince Ivan when
ordered to do so in 1740, pointing out that horoscopes belonged in
the province of the court astronomer. The poor astronomer had to
do it.

One work of the Berlin period revealed Euler as a graceful (if
somewhat too pilous) writer, the celebrated Letters to a German
Princess, composed to give lessons in mechanics, physical optics,
astronomy, sound, etc., to Frederick’s niece, the Princess of Anhalt-
Dessau, The famous letters became immensely popular and circulated
in book form in seven languages. Public interest in science is not the
recent development we are sometimes inclined to imagine it is.

Euler remained virile and powerful of mind to the very sccond of
his death, which occurred in his seventy seventh year, on Seprember
18, 1783. After having amusced himself one m?ﬁ,:too: calculating the
laws of ascent of balloons—on his slate, as usual—he p.::na,i.:r
Lexell and his family. “Herschel’s Planet” (Uranus) was a recent
discovery; Euler outlined the calculation of its orbit. A little later he
asked that his grandson be brought in. While playing with the child
and drinking tea he suffered a stroke. The Eﬁc‘aﬂcvvca from his
”:wi,. and with ::.u Mﬁ.vﬁ_m “Idie,” “Kuler ceased to live and ,.:_c:_»ﬂm.l:lw

e . - -~ k] )
I'he quotation 1s from Condorcet’s m..,h_c%m.

CHAPTER TEN

n
A Lofty Pyramid
LAGRANGE
e
I do not know.—]. L. LAGRANGE
# AGRANGE 15 THE Lorry pyRamip of the mathematical sciences.”
This was Napoleon Bonaparte’s considered estimate of the greatest

and most modest mathematician of the eighteenth century, Joseph~
Louis Lagrange { 1786-1813), whom he hadt made 2 Senator, a Count
of the Empire, and a Grand Officer of the Legion of Honor. The King
of Sardinia and Frederick the Great had also honored Lagrange, but
Jess lavishly than the imperial Napoleon.

Lagrange was of mixed French and Italian blood, the French pre-
dominating. His grandfather, a French cavalry captain, had entered
the service of Charles Emmanuel 11, King of Sardinia, and on settling
at Turin had married into the illustrious Conti family. Lagrange’s fa-
ther, once Treasurer of War for Sardinia, married Marie-Thérése
Gros, the only daughter of a wealthy physician of Cambiano, by whom
he had eleven children. Of this numerous brood only the youngest,
Joseph-Louis, born on Japuary 25, 1746, survived beyond infancy. The
father was rich, both in his own right and his wife’s. But he was also
an incorrigible speculator, and by the time his son was ready to inherit
the family fortune there was nothing worth inheriting. In later life
Lagrange looked back on this disaster as the luckiest thing that had
ever happened to him: ““1f I had inherited a fortune 1 should probably
not have cast my lot with mathematics.”

At school Lagrange’s first interests were in the classics, and it was
more or less of an accident that he developed apassion for mathematics,
In line with his classical studies he early became acquainted with the
geometrical works of Euclid and Archimedes, These do not seem to
_-ma,m impressed him greatly. Then an essay by Halley {Newton’s
friend) extolling the superiority of the calculus over the synthetic
geometrical methods of the Greeks fell into young Lagrange’s hands.
He was captivated and converted. In an incredibly short time he had
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