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SYLVESTER. ’ : .

" O~ Monday, March 15, 1897, in London,
where, September 8, 1814, he was born,
died the most extraordinary personage for
half a century in the mathematical world.

James Joseph Sylvester. was second
wrangler at Cambridge in 1837. When,
wo recall that Sylvester, Wm. Thomson,
Maxwell, Clifford, J7 J. Thomson were all ’
second wranglers, we involuntarily wonder
if any senior wrangler except Cayley can
be ranked with-them.

Yot it was characteristic of Sylvester
that not to have been first was always bitter
to him. '

The man who beat him,;Wm. N.
Griflin, also a Johnian, afterwards a modest
clergyman, was tremendously impressed by
Sylvester, and honored him in a ticatise on
optics .where he used Sylvester’s first -
published paper, ¢ Analytical development of
Fresnel’s optical theory of erystals,” Philo-"
sophical Magazine, 1837. .

Sylvester could not be equally generous,
and explicitly rated above Griffin the fourth
wrangler George Green, justly celebrated,
who died in 1841.

Sylvester’s second paper, ¢ On the motion
and st of fluids,” Phil. Mag., 1838 and
1839, also seemed to point to physics. :

In. 1838 he succeeded the Rev. Wm.
Ritchie as professor of natural philosophy
in University College, London. =

-His unwillingness to 'submit to the re-
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ligious tests then enforced at Cambridgeand
to sign the 39 articles not only debarred
him from his degree and from competing
for the Smith’s prizes, but, what was far
worse, deprived him of the Fellowship mor-
ally his due. Mo keenly felt the injustice.

In his celebrated address at the Johns
Hopkins University his denunciation of the
narrowness, bigotry and intense selfishness
exhibited in these compulsory creed tests,
made a wondgrful burst of eratory. These
opinions were fully shared by De Morgan
his colleague at University College. Copies
I possess of the five examination papers set
by Sylvester at the June examination,
session of 183940, show him striving as a
physicist, buﬁxtuvas all a false start. Even
his first “Paper shows he was always the
Sylvester we knew. To the ‘Index of
- Contents’ he. appends the characteristic
note: “Since writing ' this index I bhave
made manyadditions more interesting than
any of the propositions *here cited, which
will appear toward the conclusion.” Ever
he is borne along helpless but ecstatic in
the ungovernable flood of his thought.

A physical experimeny npever suggests
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show tho sort of civilization in which this
genius had risked himself, two letters from
Sylvester’s tutors. at- Cambridge -may hero
be of interest.

The great Colenso, Blbhop of Natal, pre-

viously Ifellow and Tutor of St. John's Col- .

lege, writes: “ Having been informed that
my friend.and former pupil, Mr. J. J. Syl
vester, is a candidate for ‘the office of pro-
fessor of mathematics, T beg to statt my
bhigh opinion’ of his character both as a
mathematician and a gentleman.

*On the former point, indecd, his de, qreo

of Second Wrangler at tho University of
Cambridge would be, in itself, a suflicient
testimonial. But I beg to add that his
powers are of a far higher ordér than cven
that degreo would certify.” «

Philip Kelland, himself a Senior Wrang-
ler, and then professor of mathematics in
the University of Edinburgh, writes: “I°
have been requested to express my opinion
of the qualifications of Mr. J. J. Sylvester,
as a mathematician.”’

“Mr. Sylvester was onc of. my prxv:no,'

pupilsin the University of Cambridge,whers
he took the degree of Sccond Wrangler. My

itself to- the. great mental experimenter.® opinion of Mr. Sylvester then was that in

-Cayley once asked for his Dex of drawing
instruments.. Sylvester answered, ‘I never
bad one.” Something of this irksomeness
of the outside world, the world of matter,
may have made him accept, in 1841, the
professorship offered him in the University
of Virginia. 8

On his way to America he visited Rowan
- Hamilton at Dublin in that obselvatory
where the maker of quaternions was as out
of place-as Sylvester himself would have
been. The Virginians so utterly failed to
understand Sylvester, his character, his as-

mo that Sylvester was actually deficient in
" intellect, a sort of semi-idiotic calculafing
boy. Fer the sake of the contrast, and to

originality of thought and acuteness of per-
ception he had never been surpassed, and T
predicted for him an eminent position among
the mathematicians of Xurope. My antici-
pations havebeen verified.  Mr. Sylvester's
publisifed papers manifest a depth and
originality which entitles them to "the high
position they occupy in the field of scientific
discovery. They prove him to be & man
a.b'lo\tq grapple with the most difficult
mathematical questions and are satisfuctory
evidence of the extent of his attainments

_ and the vigor of his mental powers.”

pirations, his powers, that the Rev. Dr.

Dabnoy, of Virginin,has seriously assured
Y BNy y

The five papers. produced in this. year,
1841, bofore- Sylvester’s departure for Vir-
ginia, show that now his key-note js really
struck. They adumbrate some of hig great-
est discoveries. - '
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They arce: . *On tho ,l'ela)t-ion' of Sturm’s
auxiliary functions to tho roots of an alge-
braic equation,’ British Assoc. Rep. (pt. 2),
1841; ‘ Examples of the dialytic method of
climination as applied to ternary systems of
equations,” Camb. M. Jour. IT,, 1841; ‘On
the amount and distribution of multiplicity
in an algebraic cquation,’ Phil. Mag. XVII.,
1841; ‘On a new and more general theory
of ‘multiple roots,” Phil. Mag. XVIII,
1841; “On a linear method of climinating
between double, treble and other systems
of algebraic equations,’ Phil. Mag. ‘{VIII

1841; ¢On the dialytic method of chmnm-.

tion,’ Phil, Mag. XXTI., Irish Acad. Proc. II.

This was left behmd in Ircland, on tho
way to Virginia. Then suddenly occurs a
completo stoppage in this wonderful pro-

‘ductivity. Not one paper, not one word, is
dated from the University of Virginia. Not

until 1844 does the .wounded- bird begin
again fecbly to chirp, and indeed it is a

" whole decade before the song-pours forth

again with mellow vigor that wins a wait-

ing world. :
Dishear tenmg was the whole experience ;

but the final cause of his sudden abandon-

“ment of the Universfty. of Virginia T gave
“in an address entitled’ ¢ Original Research

and Creative Authorship the Essenco of
Umvelaltv Teaching,’ ppmted in Scn‘\cn,
N. 8., Vol. L, pp. 203-7, I<Lbruary....,1890

On the returl toi ‘England with heavy

"heart and dampened ardor he takes

up for his support the work ‘of an actuary

_ and then begins the study of law. In 1847.

we find him at 26 Lincoln’s Inn Fields,

¢ cating his terms.” On November 22,1850,

he is called to the bar and practxces con-

" veyancing.

But already in his paper dated August

, 1850, we meet the significant names.

Boolq, ‘Cayley, and harvest is at hand.
 The very words which must now be used
to say what bad already happened and

-what was now to happen were not then in
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existence. They 'were afierward made by
Sylvester and coustitute in themsclves a
tremendous contribution. As he himself
says: “ Names are, of course, all important
to the progress.of thought, and the inven-
tion of a really good name, of which the
want, not previously perceived, is recog-
nized, wlien supplied, as having ought to be
felt, is entitled to rank on a level in impor-
tance with the discovery of a new suumhc
theory.” »
Elsewhere he says of himself: f‘ Perhaps
I may without immodesty lay claim to the
appellation of the Mathematicel Adam, as

I believe that I have given wore names

(passed into general circulation) to the
creatures of the mathematical reason than
all tho other mathematicians of the age
combined.”

In one yecar, lb.)l S)lvestm cxc'xtul a
whole new continent, a new world in the
universe of mathematics. Demoustration
of its creation is given by the Glossary of
new Terms which he gives in the Philosoph-
ical Transactions, Vol. 113, pp. 543-548.

Says Dr. W. Iranz Meyer in his exceed-
ingly valuable Bericht itber die Iortschmtte’
der projectiven Invariantentheoric, the best
history of the subject (1892):

“ Als iusseres Zeichen fir den Umfang
der vorgeschrittenen Entwickelung mag die.
ausgedehnte, grosstenteils won  Sylvester
selbst herrithrende Terminologie dienen,
diesich-am Ende sciner grossen Abhandlung
iiber 8turm'sche IFunctionen (1803} zusams
mengestellt findet.” T
_L‘b'am then this new mnﬁmwe, let us
briefly say what had happened in the dec-
ade when Sylvesterls genius’ was suflering
from its Virginia wound. The birth-day of

,the giant Theory of Invariants is April 28,

1841, the date attached by Géorge Boole to
a paper in the Cambridge Mathematical
Journal where he fnot only proved the in-
variantive property of discriminants gener-
ally, but also gave a simple principle to
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g(;ntnwslr;:x:}i:‘neous -cxl_‘n}'ariants of.a s)'ste.m Theorie dieser Gebilde erhob
N‘(’)_‘%mbe}r’ igl;i, 'uix(;a pS?::ﬂ;ppffltlid :2* speciellen Aufgaben ausgeliend, rasch zu
; T eb’i'u'fn'yy,-18421;130010 showed that j'tl,lo ﬁi?l?s {efxxlgt&iiﬁle? i)]l"l]s']:mcts—r:]\:lmk e e
: po]im}:;? of a Form lead “to a.broad class of _ von 'beson(lcre,n “(icr. ,I’;\;m
g?\;ﬁxol(;iﬁi.al'ggggtll())en(:z):tex:;lcd the xlesults, eigcﬁbhi"xmlichcn Prozessen zu entdecken,
> oo first & i re than two Forms, deren Anwendung Yo Aufstelluns und
; ‘ 8 P pers led .Caylgy, nearly three Behandlung. invariauter Bilduni N
‘)'Cm,s}flter (1845), to pr-opose to himself the - triichtlich erleichterte.” ' e e

probléin to (_l‘et.ermine a priori what functions “Was die Theorie ;1(\1- algebraisc on I
(t)f;i sthe 'coei?lclents' of an equation possess  varianten anbetvifft Eolsi‘ng ;Iig: ‘:11::11 li:
caverstlloli):; tzozé‘e:s)i:;m_zlx)uce,ﬂam\]f ho .dis- grii'mler derselben, Cuy._le und Sylvester, 7u)
povored 1 bose y 0 er functions g]el.ch auch -a‘ls die Verlreter der naiven
‘ o §pr1m1nan§s, for cxample the Periode anzusclren : an der Aufstellung der
g::t,gs;:l;;::i ‘ofr})izzrsy &uﬁnticﬂs,taud,.inr einfachsten Invariantenbildungen un?l :1
2 h Jnvari; a quartic. .. °  den eleganten Anwendungen auf lie A -
T?;)(;leqr;e;t; i(llsz(;\:ler:l(ll tho other_ invariant liisung,?der Gleichungen dgr el‘stcniu&}ﬁ:g\e
i rtic ;m.ms 0? S(}sx.px;t;s;:ou of the hatten ‘sie die unmittelbare Freude der
i Sdn;)_i'. Cayley .ersten Lntdeckung.” Tt was Sylvester alono
[of ﬁml.ing invariants. Ear}’;l inollESIIIlg;t)(;g ‘:21;) Creﬂteld Ithe T it
reproduced, with additions, his paper ( PF0000‘7 b s 219-1?1)" 15“‘”“‘ I
Linear Tmnsformgtions; tl’len mf) lzll)st boelT iz::ell)‘;:in{;\hgnr;:: ?)11:)32)1?: fnl)lxl';tllis‘ of Jnd
izn ;{ll;;s;tiﬁe )Iiz ,zl‘:{?eyio?to?'r?e;'l \vixlz:ts “ Moreover he trumpeted abroru.l the erup-
1 - st fighting the tion. o called for communications to him-
xlzrgl_héél;;t:) ?;Ze:aﬂlai nl; Was he whomade self in English, French, Italian, I;ati:l“:)lr
Sy Hayer + oot ‘;ir o German, so only the ‘Latin character’

er : em Cyklus were used.

‘gz?:;::r'f]?hea PL:]bljca;tionen (1851~1854) From 1851 to 185; he produces forlty six
. s die Grundziige einer allgemeinen different men;oirs. The e o
+Theorie erstehen, welche die Elemente von silence of a wh iar, brokon 1n 18 oy
~den verschiedenartigste reiger . 4 lo chirg Al ) oy 1800 by
gt Diigin S S
xfg;?:geiaﬁ:ér zlixzemlix;izl.)msse(; s.eiuer A What has happened? Some moro * fight-
N vt anuiver i igen Gesichts- ing tl.m world.” Sylvester declared himselfa
Witk Secpeer for(;si b Sl 't . candxdgte.for the vacant professorship of
- duced, together with tl%e origir:lzflsv(:'ri::)tl:.' gizgzx?igy - (l}ms}mm e o olvored
those dual to them, and created the theor);_ _ }I;er, 185:,a;);de(i:";1sei(;l:x(fxllll?n‘ggs?; ‘Iz:jiileltl

Co N ,
down.” Let us save a couple of sentences

¢, eine Reibe

of contravariants and imntermediate forms,
iI'Ie mtx('loduced, wi’th maxny other processés from this lecture :
0 . . . - " . . ’
§ 1;151;} lulcl;lg ;n;zl?ll:xantlye _fmms, the prin- ‘ He'who would know what geometry is
luilb .,’lt u tJ:z‘x.b(x erentiation, 'must venture boldly into its depths and
o ¢ at ributes the \sudden growth of learn to think and feel asa gcomcbcr I
the hleog‘ly. 0 .these_. processes for producing believe that it is impossible to do thi; to
andling }nvamantxve creatures. ‘“Die #tudy geometry as it admits of being s.tixd-

sich, von

urizmtmtln:m-i\s '
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ied, and I am. conscious it can be taught,
without finding the reasoning invigorated,

tho invention quickened, the sentiment of

tho orderly and beautiful awakehed and en-
hanced, and reverence for truth, tho foun-
dation of :ll integrity of character, con-

“verted into a fixed principle of the mental

and moral constitution, according to the

old and expressive adage ‘ abcunt studia in

mores.' V- .

5 But this silent year concealed still another -
stunning blow of precisely the same sort, as

bears witness the following letter from Lord

Brougham to The Lord Panmure :

“ BROUGHAM,
98 Aug. 1855.

PRIVATE. .
; P

My pEAR P
My learned exeellent friend and brother
mathematician Mr. Sylvester is again a.candidate for
the professotship at Woolwich on fie death of. Mr. «
O'Brian who carried it against him Lt year.
1 entreat once more your favorable consideration of.
this eminent man who has already to thank you for

. your great kindness,

Yours sincerely
1. BROUGHAM,. °

On this third trial, backed by such an ar-
ray of credentials as no man ever presented
before, he barely scraped through, was ap-
pointed professor of mathematics -at the
Royal Military Academy, and served at.
Woolwich exactly 14 years, 10 months and’

. 15 days. ‘ .

' A singlo sentence of his will best express | S
* gynopsis of this lecture was published; but

his greatest achievement there and/his.
manner of exit thencé :
“If Her Most, Gracjeds Majesty should
over be moved to reclgnize the palmary ex-
* ploit of the writer of this note in th¢ field of
English science as having been the one
successfully to resolve a question and con-
quer an algebraical difficulty which had
exercised in vain for two centuries past,'
since the time of Newton, the highest
mathematical intellects in Europe (Euler
. Lagrange, Maclaurin, Waring among the
number), by conferring upon him some

~N
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honorary distinetion in commemoration,

of the deed, he-will crave the privilege of

being allowed to enter the royal presence,
not covered, like Do Courcy, but bare-

footed, with ropo around his waist, and a

goosc-quill -behind his “ear, in token of re-

pentant humility, and as an emblem of
convicted simplicity “in having once sups
posed that on such kind of success he could
found any additional title Lo receive fair and
just consideration at the hands of 1er

Majesty’s Government when quitting his
appointment ad public professor at Wool- «
wich under the coercive operation of a
non-Parliamentary retrospeetive and ut-
terly unprecedented War Oflice enactment.”
Athenzum Club, January 31, 1871 ~Of |
course this means a row of barren years, '
15870, 1871,-1872, 1873. .

The fortunate accident of a visit paid
Sylvester in the autummn of 1873 b’y Tafuuti
Lvovich Chebyshev, of the University of
St. Petersburg, reawakened our genius t0
produce in a singlo burst of enthusiasm a
new branch of -science.

On TFriday evening, January 23, 1874,
Sylvester delivered at tho Royal Institu-
tion a lecture entitled: On Recent Discov-
eries in Mechanical Conversion of Motion,”

- whose idcas, carried on by two of his hear- -
ers, . Tart and A. B. Kempeo, have made -
themselves a permanent place even in the
elements of geomctry and kinematics. A

go curtailed and twisted into the third per-,
son that the life dnd flavor are quite gono
from it. I posgess the unique manuscript
of this epoch-making lecture as actually
delivered. A fow senteﬁces will show low
characteristic and inimitable was the origi-
nalform: ! '

“The air of Russia seems no less favors
‘able to mathematical acumen than to a
genius for fable and song. Lobacheflsky,
the first to mitigate the severity,of the
Euclidean code and to beat down the bars




.
>

" occupants of

602

of a' supposed adamantine necessity, was
born (a Russian of Russians), in tho gov-
ernment of Nijni" Novgorod; Tchebicheff
[Chébyshev], the prince and conqueror of
prime numbers, able to cope with their re-
fractory character and to corifine the stream
of their- erratic flow, their progression,
within algebraic limits, in the adjacent
circumscription of Moscow; and our own
" Cayley was cradled amidsft the snows of.St.
Petersburg.” [Sylvester himself contracted
Chebyshev’s limits for the distribution o
primes.] “IT think I may fairly aflirm that
a simple direct solution of the problem of
the duplication of the cube by mechanical
means was neveﬁf’g{:’complished down to
this day. I will not; say but that, by a

. merciful interpretation of his oracle, Apollo

may have put up with the solution which
the ancient geometers obtained by means of
drawing two parabolic curves; but of this I
feel assured that had I been then alive,and
could have shown my solution, which I am
about to exhibit to you, Apollo would have
leaped for joy and danced (like David be-
forg the ark), with my tt%le cell in hand,
in place of his lyre, before hig own dupli-
‘cated altar.” .
That'in the very next year Sylvester was
taking a more activé part than has hither-
* to been known ih the organization of the,
incipient Johns Hopkins University is seen’
from the following letter to him in Tiondon

= from the g{'eat Joseph Henry :

SMITHSONIAN INSTITUTION,

. August 25, 1875.
My DEAR SIR :

Your letter of the i3th inst. has just been received
and in reply I have to say that I have written to
President Gilman of the Hopkins Uniyersity giving
my views as to what it ought to be and have stated
that if properly managed it may do more for the ad-
vance of literature and science in this country than
apy other institution ever established; it is entirely
independent of public fa'nnd may lead instead of
{ollowing popular opinion, .

I have advised . that liberal salaries be paid to the

the principal cbairs and that to fill them

SCIENCE.
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the Dbest men in the world who can he obtained
should be securced. . Y

. )
I have aentioned your name prominently as one

of the very first mathematicians of thie ay; what the
fane

result will be, howover, I can not say. e
H

The Trustees arc ail citizens of Daltimore and
among them I bave gome personal friends ; the Presi-
dent, Mr. Gilman, and one of them, came to Wash-

ington a few weeks ago to get from meany supzes-

tions that I might have to oifer.

It is to be regretted that in this country the Trus-
tees, who control the management of heqguests of this
character, think it imporiant to produce a palpable
manifestation of of the institution to be established
Dby spending a large amount of the heguest in archi-

- tectural displays.  Against this custom I have pro-
tested and have asserted that if the proper men and
the necessary implements of instruction are provided,
the teaching may lie done in log cabins. o

It would give me great pleasure o have you agiin
as my guest, and I will do what I can to secure your
élgction. Very truly your friend,

: ) Joserir Hesgy, .

Wo know thb result. - '
~ Sylvester was offered - the place; de-
manded a higher salary; won; came,

I was higfirst pupily hisdirst class, aid he
always insisted that it.was I who brought
him back to the Thebry of Invariative Formns.
In a letter to me of Scptember 24, 1852
he writes: ‘““Nor can I ever be oblivious,
of the advantage which I derived from your
\v‘e\ngroundcd persistence in inducing me to
Ieeture on the Modern Algebra, which had
the effect of bringing my mind back to this
subject, from’ which it had for some timo
‘previously been withdrawn, and in which I

have been labgriw, with a success which
‘h:MnsiM\)ﬁ;:eedcd my anticipations,

ever since.”

He made this same statement at greater

length in his celebrated address at the Johus
Hopkins on February 22, 1877: ¢ At this
moment I happen to be engaged in a re-
search of fascinating interest to myself, and
which, if the -day only responds 'to the
promise of its dawn, will meet, I pelieve, a:
mpathetic response from the .professors of -
our divine algebraical art wherever scat-

tered through the world.

™ ATRIL 16, 1897.]

‘W There are things called Algebraical
IForms; I’}chssm" Cayloy calls them Quan-
tics. Theso aro mnot, properly sp(:z\.k‘ing,
Geometrical -Forms, although eapable, .to
gomo cxtent, of being ‘embodied in them,
but rather schemes of processes, or of opera-
tions for forming, for calling into existence,
as it were, algchrae quantities. .

«To every such Quantic is agssociated an
infinito varicty of other forms that may be
regarded as engendered from and ﬂ.outnfg,
like an atmosphere, avound it; but infinite
in number ag are these derived existences,
theso emanations from the parent form, it iy
found that they admit of being obtained by
composition, by mixture, 50 to say, of a cer-
tain limited number of fandamental forms,
standard rays, as they might be tex’xnefl, in
the Algebraic Spectrum of tho thntlc.to
which they belong; and, as it is a leading
pursuit of tho physicists of the present day

1o ascertain the fixed lines in the spectrum

of every chemicdl substancej 50 it 18 tho airfl

and object of a great school of mathemati-
cians to make out the fandpmental derived
forms, the. Covariants an Invariants, a8

B thoy'nre called, of these Quantics.
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womb of time.” ¥n vain I represented to
this inquisitive student that he would -(10 )
Detter to take up somo other subject lying
less off thé beaten track of study, sn(:l'n as
the higher parts of tho Calenlus ox'.lull.xphg
Functions, or the theory of Subsmt\mmfs,
or T wot not what besides. e stuck with
perfcqt.resp(-,ct_fulness, but with invincible
pcrii’hacity, to his point. I1Ie would have
the New Algebra (1feaven knows whercho
had heard about it, for it is almost unknown
on this continent), that or nothing. T as
obliged to yield, and what was the conse-
quence? In trying to throw light upon an

* obscure explanation in our text-book my

brain took fire; I plunged with requickened
zeal into a subject which T had for years
abandoned, ¢ found food for thoughts
which have engaged my attention for a con-
siderablo time past, and will probf?bly oc-
cupy all my powers of contcmplation ad,-’
vantageously, for several months to come.

Another specific instance of ‘the same

- thing he mentions in his paper, ¢ Proof of
the Hitherto Undemonstrated I«‘llmdzunental

Theorem of Invariants, dated November

13, 1877: :

«Y am about to demonstrato a theorem

«This is the kind of investigation jn
which I have, for the lagt month or two,
been immersed, and which T euterﬁaiu. great.
hopes of bringing to a 8t ceessful -issup.. X

¢\ hy do I mention it hero? 1t is to 111_11.3-
trate my opinion as to the invaluable a'ld
of teaching to the teacher, in throwing lx.un
back upon his own thpughts and leading
‘him  to-ovolve new regults from ideas that
would bave otherwise/ remained passive or
dormant in his mind., . -

«But for the persistence ofa student of this
university in urging ppon ‘me his desire to
study with me the modern algebra I shﬁ)uld
never have been led into thig inve'stxga‘t'xon ;
and the new facts and principles which I

have discovered in regard to it (:i[mportapt
i uld, so far as I am con- :
iifédl, tl’;l;?ié)nxned’ gtill. hidden in the ing-that the consequence alleged abovfe. do?s

which has been waiting proof for the las.st
quarter of 4 century and upwards. It is
the moro necessary that this should be
done, because the theorem lm_s been sup-
posed to lead-to false conclusions, und:xts
correctness has - conscquontly been im-
.pugned. Thus in I‘rofcssorT:.u‘\. fle Brun? s
valuable Théorie des: formes binaires, Turin,
1876, at the fookQf pago 150 occurs the.
following ‘passage: * Cela supposo essen-

pas toujours le cas, ainsi qu'il résulte des re-

cherches du Professor Gordan sur les nom-

bres des covariants des formes .quintique
s ”n %

et sextique. e b

The reader is cautfongd against suppos-

.

ticlloment que les Cquations de condmon-?\k
. u
soient toutes indépendantes entr'elles, ce qui est
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result from .Gordan’s rescarches, which aro
mdulntmbly correet, _This supposed conse-
quence must have arisen from a misappre-

#~hension, on the part of M. de Br uno, of the

nature of Professor Cayley’s rcctification
of the crror of - réasoning contained in his
sccond memoir on Quantics, which had led
to results discordant with Gordan’s. Thus
error breeds error, unless and until the per-
nicious brood is stamped out for good and
all under the iron heel of rigid demonstra-
tion. ,In the early part of this year  Mp.
‘Halsted, a fellow of Johm’s Hopkins Uni-
versn;y, called my attention to this passage
in M. de Bruno’s book ; and all T could say

in reply was that ¢ the extrinsic evidence -

in support of the mdependence of the equa-
tions which had been 1mpugncd rendered
it in my mind as certain as any fact in na-
ture could be, but that to reduce it to an
axact demonstration transcended, I thou ght,
the powers of: the human underst'mdmg o

In 1883 Sylvester was made Savilian pro-
” fessor of geometry at Oxford, the first Cam-
bmdge man so honored since the appomt-
ment 01( Wallis in 1649,

To greet the new environment, ho created’

a new subject for his researches—Recipro-
cants, which has inspired, among others,
J. Hammond -of Oxford;  McMahon, of
Woolwich; A. R. Forsyth, of Cambndge
Leudesdorf, Elliott and Halphen,

Sylvester never solved exercise problems’

such as are proposed in the Educational Times,
though he made them all his life long down
to his latest years. For example, unsolved
problems by him will be found even in Vol.
LXII and Vol. LXIIL of the Fducational
sz¢s reprints (1895). If at the time of
meeting his own problem he mét also a
neat solution he would communicate them
together, but he never solved any. In the
- meagre notices that have been given of
Sylvester the strangest errors abound. Thus
C. 8. Pierce, in the Post, March 16th, speaks
of hxs a.cceptmg, with much dx,ﬁidenoe,
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word whoso mc'mmg he never knew; and
gives 1862 as the date of his retirement from
Woolwich, which is cight Years wrong, us
this foredd relirement was July 31, 1870,
after his, 55th buth(hy Cajori, in his in-
adeqmte account (History of Mathematics,

_P- 326), puts the studying of law before Lhc

professorship at University College and the
professorship at the Umvomt) of Virginia,
both of which it followed. Efiect must [nl-' ‘
low cause. "And strange, that of the few -
things he ascribes to Sylvester, he should
have hit upon something not his, “ the dis-
covery of the partial differential equations
satisfied by the invariants and covariants
of bmary quanties.” But Sylvester has

‘explicitly said ‘in Section VI. of his ‘Cal-

culus of Forms: “T alluded to the partial

* differential equations by which every in-

variant may be defined. : M. Aronhold, as
I collect from private mformatxon was the.
first to' think of the 1pphcatlon of this
method to the subject;.but it was Mr.
Cayley who commumcated to me the equa-
tions which defino the j ivariants of funec- -
tions of two variables.”

Surely heneeds nothing but his very owh,
this marvellous man who gave so lavxshly
to every one devoted to mathematics, or,
indeed, to the highest advanco of hum'm ;
thought in’ any form.

GEorGE, BRUCE HALSTED:

UNIVERSITY OF TE\AS

THE GREAT FA ULT AND ACCOMPANTYING
84 NDSTONE DIKES OF UTE PASS, COLO-
EADO* -

THREE year years ago Whltman Cross”
first directed the attention . of geologists to
the fact that dike-like masses of sandstone
occur in the granite of the Pike's Peak -
massif, forming a -belt about one mile wide
extending north-northwest from the vicinity
of Green Mounta.m Falls, in Ute Pass,

*Abstract of a paper read before the Bost,on Socxety

of Na al History, January 20, 1897.




