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ADVERTISEMENT.

BOVE thirty years ago the late EARL STANHOPE

honoured me with a requeft to draw up an account
of the Life and Writings of the late Dr. Simson, of Glafgow,
which might be publifhed in the new edition of the Biographia
Britannica. The flow progrefs of that great worl left me
much at liberty as to the time of preparing an article which
could appear only near the end of it; and for a number of
years having been occupied by engagements of a different
kind, I was in fome meafure compelled to poftpone the
execution of my undertaking, much longer than I wifhed
to have done.

As there is not at prefent any near profpect of the com-
pletion of the Biographia, I could not properly, at my time
of life, defer any longer embracing the opportunity afforded
me of paying this fmall tribute of refpect to the memory of
that eminent man, by whofe friendthip and infiruction I
was honoured during fome of the laft years of his life. I
thought it my duty therefore, though the undertaking was itill
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liable to interruptions from other concerns, to collect the
neceffary materials, and to arrange them for a feparate pub-
lication.

With refpect to the incidents of Dr. S1mson’s life, particu-
luly thofe of the early part of it, I obtained fatisfaétory
information from a fhort narrative drawn up by the Dodtor’s
colleague and particular friend the late Mr. CLow, which,
from the intimacy fubfifting between them for many years,
may be confidered as authentic and accurate.  From {everal
gentlemen who had been in the fame College with Doétor
Srmson other circumfitances have been communicated, and
even [rom my own acquaintance with him, though only for
a few years, fome interefting particulars came within the reach
of my own obfervation.

With regard to Doftor Simson’s fcientific purfuits, there
are abundant materials of information in his Works which
have been publithed, and particularly in his learned Prefaces
and Notes which accompany them. Some circumitances, alfo,
have been collected from his unpublithed MS. papers, and
from the fmall remains of his Correfpondence. It is much
to be regretted that the greater part of his Mathematical
Correfpondence, which appears to have been very extenfive
during a great part of his long life, had been either loft or
deftroyed in his own time. Some interefting fragments of
it, however, were found among his papers; and a feries of
his letters to that eminent mathematician the late Earl
STANHOPE, from 1750 to 1758, was in the moft liberal
and obliging manner communicated by the prefent Earl;
and from them fome curious notices of Dr, Simson’s ftudies
have been extracted.




ADVERTISEMENT. vii

Some hiftory and explanation of the ancient geometrical
Analyfis, almoft neceffarily, forms a part of an account of the
literary life of Dr. Stmson, by whom that Analyfis has been
completely reftored and illuftrated. The M athematical Collec-
tions of Pappus, in which is contained nearly every thing
that is known from the Ancients of that celebrated inftrument
of inveftigation, which they employed fo fuccefsfully in their
geometrical inquiries, from the Doctor’s early partiality for
that branch of {cience, naturally became an object of his
particular ftudy. Some account therefore of that work, and
of Dr. SimsoN’s commentaries on it, is requifite for giving
a jult view of his geometrical labours, and for eftimating their
mmportance to, what is fo much wanted, a corrected edition of
that valuable Author. Even with the rifk of feveral repetitions,
it has appeared convenient to detach from the Memoir the
particular account of Parrus, and fome explanations of the
ancient Analyfis connected with it, and to annex them as an
Appendix. Thefe details, though uninterefting to many readers,
may be acceptable to others; and my objeét in preparing them
will be attained, if they can fave fome trouble to thofe who
at any future time may undertake a new edition of the Afat/he-
matical Collections. Two fhort pallages of Paprpus, concerning
the ancient claffification of geometrical lincs, are added in a
fecond appendix, in the original language, with Comman-
pINE’s verfion of them,

To thefe is fubjoined Dr. Simson’ tranflation of the
defcription of the Porifms of Eucrip, in the Preface to the
feventh book of Paprus; in which are fome material im-
provements of the former tranflations.

August, 1812,






SECTION. L

General Account of DR. Simson’s Life.

: OCTOR ROBERT SIMSON, late Profeflor of

Mathematies in the Univerfity of Glalgow, was the
eldeft fon of Jonx Simson, of Kirktonhill in Ayrihire, and was
born on the fourteenth of Oétober 1687, O. 5. Being defigned
by his father for the Church, after having got the ufual fchool
education, he was fent to the Univerfity of Glafgow, where
he was diftinguithed by his proficiency in claffical learning,
and in the fciences.

At this time, from temporary circumftances, it happened,
that no Mathematical Lec¢tures were given in the College; but
young SiMson’s inquifitive mind, from fome fortunate inci-
dent, having been directed to Geometry, he foon perceived
the study of that {cience to be congenial to lis tafie and
capacity. This tafte however, from an apprehenfion that it
might obstruét his application to fubjeéts more conneéted with
the ftudy of theology, was anxioufly difcouraged by his father,
though it would feem, with little effeét.

Having procured a copy of Eucrip’s Elements, with the
aid only of a few preliminary explanations from fome more
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advanced {tudents, he entered on the fitudy of that oldeft
and beft introduétion to Mathematics. In a fhort time he
read and underftood the firft fix with the ecleventh and
twelfth books ; and being delighted with the fimplicity of
language and accuracy of reafoning in Euciip, notwith-
ftanding the difcouragements he met with, he persevered in
his Mathematical purfuits;* and by his progrefs in the more
difficult branches he laid the foundation of his future eminence,
But though the bent of his inclination for thefe pursuits was
ftrong, he did not neglect the other fciences then taught in
the College ; and in proceeding through the regular courfe of
academical ftudy he acquired the principles of that
variely of knowledge, which he retained through life, and
which contributed much to the eftimation of his converfa-
tion and manners in fociety. His chief attention, however,
was dire¢ted to his favourite fcience; and his reputation as a
mathematician in a few years became fo high, and his general
charaéter fo much refpected, that in 1710, when he was only
twenty-two years of age, the Members of the College, without
any felicitation on his part, made him an offer of the Mathe-
matical Chair, in which a vacancy wasin a thort time expected
1o take place. From his natural modefty, however, he felt
much reluance, at foearly an age, toadvance abruptly from
the fituation of a Student to that of a Profeflor in the fame
College ; and therefore he folicited permiffion to fpend one
year at leaft in London, where, befides other obvious advan-
tages, he might have opportunities of becoming acquainted

* In fome of his early MS. velumes fiill preferved, are notices of the books he had
been reading, and of which he had been making abftraéts. In one of thefe, dated in
1705, (then in hiseighteenth year,) are mentioned Ovcarren's Clavis, Rapnson’s
Traéts, Jox es’s Synopfis, Kersex's Algebra, and feveral others.
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with fome of the eminent mathematicians of England, who were
then the moft diftinguithed in Europe. In this proper requeft
he was readily indulged; and without delay he proceeded to
London, where he remained about a year, diligently ems
ployed in the improvement of his mathematical knowledge.
This journey turned out very favourable to his views; and he
had much fatisfa¢tion in the acquaintance of fome refpeétable
mathematicians, particularly of Mr. Jongs, Mr. CASWELL,
“and Mr. Drrron. With the latter, indeed, who was then
Mathematical Mafter of Chrift’s-Holpital, and well efteemed
for his learning, he was more particularly conneéted; but from
all of them he had opportunities of receiving information
refpeéting the progrefs of the [cience, both in England
and on the continent of Europe. When the vacancy in the
Profeflorfhip of Mathematics at Glafgow did occur in the fol-
lowing year, the Univerfity, while Mr. StMmson was ftill in
London, appointed him to fill it; and the Minute of Eleétion,
which is dated March 11th, 1711, concluded with this very
proper condition: ¢ That they will admit the faid Mr. RoBErT
* SiMsoN, providing always, that he give fatisfadtory proof of
“ his flall in mathematics previous to his admiffion.”” Fe
returned to Glafgow before the enfuing feflion of the College,
and baving gone through the form of a trial, by refolving a
geometrical problem propofed to him, and alfo by giving “a
“ fatisfactory fpecimen of his fkill in Mathematics, and dex-
“ terity in teaching Geometry and Algebra;” having produced
alfo refpectable certificates of  his knowledge of the fcience
from Mr, CasweLL, and others, he was duly admitted Pro-
feflor of Mathematics, on the 20th of November of that year.
B 2 ;
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Mr. SimsoN immediately after his admiffion entered on
the duties of his office, and his firft occupation neceflarily was
the arrangement of a proper courfe of infiruétion for the
itudents who attended his leétures, in two diftinét clafles. He
prepared elementary fketches of fome branches in which there
were not {uitable treatifes in general ufe. Among his papers
one of thefe ftill remains, a tranflation of the three firft books of
L’HosprTaL’s Conic Sections, in which geometrical demon-
firations are fubfituted for the algebraical of the original,
according to Mr. SiMsoN’s early tafte on this fubject. There
remain allo fome traces of his colleétions of Problems from
HuycHENS, GREGORY, and others, in optics and aftronomy,
for the ufe of his fcholars; and it appears likewife that {foon
after his admiffion, he had given fome public Lectures on the
Hiftory of Mathematics, before the whole Univerfity, of
which feveral happen to be preferved, and are proofs of the
extent and accuracy of his learning at the early period of life
when they were delivered.

Both from a fenfe of duty and from inclination, he now
direéted the whole of his attention to the ftudy of mathematics;
and though he had a decided preference for geometry, which
continued through life, yet he did not devote himfelf to it,
to the exclufion of the other branches of mathematical {cience;
and in the progrefs of this Memoir it will appear that he was
well acquainted with the modern analyfis, particularly as it {tood
in the early part of his time. From 1711, he continued near
fifty years to teach mathematics to two feparate claffes, at
different hours, five days in the week, during a continued
feflion (or term) of feven months; befides giving occafional
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inftruétion which he was ever ready to communicate to thofe
ftudents, who wifhed for more particular explanations of his
leétures, or to make further progrefs in the ftudy of mathe-
matics. - Though the duties of a profeflor foon became
familiar and eafy to him, yet they occupied a confiderable
portion of his time, and divided it, fo as often to interrupt the
courfe of his private ftudies.

His manner of teaching was uncommonly clear, and engaging
to young people; and moft of his fcholars retained through life
an affeétion and reverence for the Profeffor. The College of
Glafgow in his time was in great repute both at home and
abroad, to which Dr. HuTcugeson, Dr. Moor, Mr. Abpam
SmritH, and himfelf, much contributed. The refort of ftudents
was great, and almoft all of them attended Dr. Simson’s
le¢tures. The knowledge of the elementary branches of
mathematics, and of the moft ufeful applications of them,
were thence much diffufed in the College, and fome tafic alfo
for the ftudy of the higher branches was excited; but the early
age of the greater number of the ftudents, their fhort refidence
in College, and the neceflary appropriation of a confiderable
portion of their time to other fciences, feldom admitted of that
long and nearly exclufive cultivation of one particular fcience,
by which alone, efpecially in mathematics, eminence ufually
can be attained. Among Mr. Simson’s fcholars, however,
feveral rofe to diftinétion as mathematicians. Dr. MATTHEW
STewART, who alone has applied the geometrical method
of reafdning to the moft complex phyfical inveftigations,
by univerfal acknowledgement, is to be named the firft. Mr,



b LIFE AND WRITINGS OF

Wirriamson,® a favourite pupil, from whom he had great
expectations, died very young. Dr. James Moor, Greek
Profefior at Glafgow, and Profeffor Rosison,+ of Edinburgh,
were all well known as mathematicians of fuperior abilities
and attainments.

In the year 1758, Dr. SimMson, being then feventy-one years
of age, found it neceffary to employ an affiftant in teaching; and
in 1761, on his recommendation, the Rev. Dr, WiLLiaMson
was appointed his afliftant and fuccefior.

The refignation of Dr. Simson prefented an opportunity to
the Principal and Profefiors of recording in their minutes the
affection which they felt for the Doétor, and their high
admiration of his genius. A long paper for this purpofe was
drawn up by his colleagues, and it is exprefled with all the
warmth of attachment and refpect, which it was natural for
them to entertain for the father of the College, from whom
the Univerfity had derived fo much honour. Several of them
had been his pupils, and all had lived with him in habits of
friendfhip from the time of their becoming members of the
Society. It is introduced in the following manner:

“ The Univerfity Meeting do hereby gratefully, unanimoutly,
“ and warmly exprefs to Dr, S1mson their moft cordial thanks

* Mr. Wirtiamsow, afterwards the Rev. Dr. Wirriamsow, Chaplain to the
Britifh Faftory at Lifbon, in which ftation he died.

+ In the third and fourth editions of the Encyclopedia Britannica (in the article
Simson R.) is a fketch of Dr. Simson’s life, which is known to be from the pen of
Profeffor Rosison, of Edinburgh; and thengh, from fome accidents not now to be
afcertained, there are fome errors in dates, and in fome fmall circumftances of the
narrative, yet it bears the chara@er of the diftinguifhed ability and knowledge of
the writer.
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< for his long, faithful, and eminent fervices to the Univerfity,
¢ in the courfe of fifty years; during which very uncommon
¢ period, he has with univerfal applaufe, been Profeflor of
¢ Mathematics here; to the great hanour of this Univerfity,
¢ a5 well as to his own high reputation, which will laft as long
% g5 united elegance and fcience are admired among mankind.”
- It proceeds to mention generally {fome of his moft diftin-
guithed inventions, juftly fiating that he was the firft, in
modern times, who fully underftood and explained the ancient
analytical geometry; that he had already reftored, with fupe-
rior accuracy and elegance, fome of the moit valuable works
of the ancient geometers, which for ages had been loft; and
that he purpofed to employ the remaining leifure of his life, in
compleating and publifhing others, not lefs neceflary for the
full illuftration of the mature and ufe of the ancient analyfis:
« for the accomplifment of which valuable defign, (the
Minute concludes,) “ of fo much importance to the advance-
¢ ment of true fcience, the Univerfity Meeting do with and
¢ pray that he may long enjoy the blefling of a vigorous old
“ age; and they intreat Dr,SiMsoN to be entirely aflured,
% that they will at all times heartily embrace every opportu-
“ nity of teftifying to him their gratitude, their affection,
“ eftcem, and veneration.”

During the remaining ten years of his life, he enjoyed a
pretty equal ftate of good health; and continued to occupy
himfelf in correing and arranging fome of his mathematical
papers, and occalionally for amufement, in the folution of
problems, and demonftration of theorems, which occurred from
his own ftudies, or from the fuggeftions of others. His cop-



8 LIFE AND WRITINGS OF

verfation on mathematical and other fubjeéts continued to be
clear and accurate, yet he had fome ftrong impreffions of the
decline of his memory, of which he frequently complained; and
this probably protracted, and finally prevented his undertaking
the publication of fome of his works, which were in fo advanced
a {tate, that with little trouble they might have been com-
pleated for the prefs.* His only publication, however, after the
refignation of his office, was a new and improved edition of the
Data of Euclid, which in 1762 was annexed to the fecond and
corrected edition of the Elements. But from that period,
though much folicited to bring forward fome of his other
works on the ancient geometry, though he knew well how
much it was defired, and though he was fully apprized of the
univerfal curiofity excited refpeéting his difcovery and illuftra-

tion of the Porifms of Euclid, he refifted every importunity on
the fubjeét.}

% The following extrafts from Dr. Simson’s Letters to the Writer of this Memoir
mention the impreflion he had of the decline of his memory:

In a letter dated February 11th, 1766.——t As to the publifhing any thing on the
* ancient geometry, give nobody any hopes of my doing it. You know my inability
“ to do any thing that requires fo much thought and application as that would do;
“ and if it be not by your affiftance in preparing them for the prefs, and in taking
“ care of the printing, I have fcarce any hopes of doing any thing that way, though I
“ much defire it.” And in anocther letter of March 7th, 1767, he fays, * [ wifh you
“ had not mentioned any thing that might give expectation of the Pori{ms from me, as
“ it isvery doubtful whether I fhall be able to publifh any thing either about them,
« or any other geometrical fubjeft; my memory, and confequently any other ability
« for fuch things, being fo greatly decayed. However, your kind offer of afliftance
“ will make me give out fome figures to be cut, though 1 believe they cannot be
* ready againit the time you propole tobe here.”

I thall have afterwards occafion to mention the impreflion of a decline of memory
which Dr. S1mson feems to have felt many years before.

1 Sometimes he feems to have entertained ferions thoughts of publifhing the moft
important of his remaining works, the Sefio Determinata, and the Porifms; and in
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A life like Dr. StmMsonN’s, purely academical and perfectly
uniform, rarely contains occurrences, the recording of which
could be either interefting or ufeful. But his mathematical
labours and inventions form the important part of his life, and
fupply the beft illuftration of his charaéter; and with refpeét
to them, there are abundant materials of information in his
printed works; and fome circumftances alfo may be gathered
from a number of MS. papers which he left; and which, by
the direction of his executor, are depofited in the Library of
the College of Glafgow.* Itis to be regretted, that of the
extenfive correfpondence which he carried on through life
with many diftinguithed Mathematicians, a fmall portion only
is preferved. The greater part of it had been loft or deftroyed
in his own time; fo that in 1751, when he was defirous of
reviewing fome of his early letters to Dr. JUuRIN on a parti-
cular {ubjeét, he obtained a copy, probably from the archives
of the Royal Society, of which Dr. Jurin at the time of the

one of his M5. Looks, of which the earlielt date is of 1762, there is the following

notice. ** The title-page, if the book to which it belongs come to be printed, may
“ be thus:

* Arorroxit PerciEl
“ De Se&tione Determinata Libri duo,
“ Reftituti,"
** Quibus adjeéta funt non pauca Porifmata; inter quae habentur quedam Evcripts,
“c quibus Doftrina Porifmatum explicata et reftituta eft,”

* By the liberal favour of the Principal and Profeflors, the Writer of this
Memoir has had every accommodation for confulting thefe Papers, and alfo the very
valuable Mathematical Library which Dr. Simsox bequeathed to the Univerfity.
He has received alfo from them fome material communications refpe&ing their dif-
tinguithed Colleague; and he is particularly obliged to Profeflors Jarpive, Youns,
and Mizzam, for procuring ufeful information, and aiding his refearches,

c
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correfpondence (1728) was fecretary. Through Dr. Juriw
he had fome intercourfe with Dr. HarLLey; and both at that
time, and afterwards, he had frequent correfpondence with Mr,
MacrLauvriN, with Mr. JAMEs STIRLING, Dr. JAMEs Moog,
Mr, WiLriamson of Lifbon, and more particularly with the
Rev. Dr. Marraew STeEwarT; of which there are fome
notices in his printed works, and of which alfo there are fome
remains among his unpublithed papers.  In the latter part of
his life, his mathematical corre/pondence was chiefly with that
eminent Geometerthe late Earl Stanusore,” and with GEoreE
Lewis ScorT, clq; then a Commiffioner of Excife, and well
known for his fcientific attainments; and from Dr. Simson's
letters to both thefe gentlemen, fome illuftration of hisopinions
and purfuits will be obtained, which dhall be taken notice of
in a {ubfequent part of this Memoir.

* The Doftor’s affe@tionate refpeét for that venerable Nobleman is firongly
marked by the concern which he exprefles ina letier to himfelf on hearing a repert
of his being indifpofed. ¢ May it pleafe the gracious Gon to preferve fo valuable a
¢ life for many good purpofes, both with refpett to your Lordihip's honourable family,

¢ and the public goud; and particularly for promoting of real and ufeful knowledge
«+ of every kind."——DLetter dated 7th March 1755. .
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SECTION II.

Particular Accaunt of Dr. SimsoN’s Mathematical Studies,
and of the Works publifled by Limfelf.

T has already been obferved, that Dr. Simson directed his
early attention to the ancient Geometry. Dr. HALLEY,

by his edition of the Conics of AroLLoN1US, and more parti-
cularly by his publication of two Treatifes of ApoLLoNIUS,
accompanied with a correéted edition of the preface to the
feventh Book of Parpus, gave confiderable aid to thofe who
embarked in that ftudy. The Mathematical Collections of
Parrus are indeed the chief repofitory of information refpect-
ing the Geometry of the Ancients, and efpecially refpecéting
their analyfis, which has been the fubjeét of much difcuflion
among the moderns. This moft interefting work contains
fome curious mathematical hiftory of former times, but is more
particularly valuable, by the account, contained in the preface
to the feventh Book, of the treatifes of the analytical geometry
of the ancients, which together obtained the name of riwes
avaivouéves, In this preface there is, firft, a general expofition
of the analyfis employed by the ancients, both in the folution
of problems, and in the demenfiration of theorems; then
follows a particular defcription of the pature and contents of a
certain number of thefe treatifes, which we may prefume

c 2
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were confidered by Paprus as the moft important ; and an
enumeration of the whole is added, confifting of thirty-three
books. The feventh book of Parpus itfelf confifts of a
number of Lemmata, or fubfidiary propofitions, not contained
in Evcrip, but affumed or employed in the feveral treatifes
which are fo fully defcribed in the preface.

It is through the medium of ComMANDINE’s tranflation only,
that the importance of this work of Parrus is yet known
to the public. Though many manufeript copies of the ori-
ginal remain in various libraries of Europe, it has never been
printed; and no attempt has been made to correét the tranila-
tion of CoMMANDINE, whofe zeal, learning, and ability, in pre-
moting the knowledge of the ancient Geemetricians by ufeful
tranflations, are very meritorious; though this pofthumous
verfion of PAppus, no doubt from its not having received his
final corrections, remains in a lefs perfeét ftate.*

Dr. Simson, however, ferioufly applied himfelf to the ftudy
of this tranflation ; and notwithftanding its unfinithed ftate, it
was the means of enabling him to inveftigate, and fully to
illuftrate the principles, of the analytical geometry of the
ancients. The generality of modern mathematicians, from
not having fully confidered the intimations of Paprrus on
this fubje, fell into ftrange mifapprehenfions refpecting it.
When they examined the works of the ancient geometers,

® For a particular account of Pappus, and of this tranflation, fee the Appendix.

+ Vizra muft be excepted; who, though he did not ufe the ancient analyfis in his
Apollonius Gallus, yet he feems pexfuaded, that the ancients had a true geometrical
analyfis, For in his firft Appendix to that Treatife (p. 339, Op- Vier2) he cbferves,

“ At Algebra quam tradidere, ToEON, APoLLONIUS; Parrvs, et ﬂu veteres ana-

*¢ lyft omnino geometrica eft;” &ec.
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EvcrLip, ARCHIMEDES, and AroLLoN1Us, they admired the
clegance and clearnefs of their demoniirations, but wondered
by what contrivance they had invented and proved fo many
curious theorems, and obtained folutions of fo many difficult
problems. They aflerted even that the ancients muft have
pofiefied an analyfis equivalent to the algebraical; but that
they had induftrioufly concealed it, in order to excite the
greater admiration of theirinventions. Thisopinion, naturally
improbable, is however unrefervedly exprefied by fome eminent
mathematicians; by FrRaNcIs ScHooTEN, by his brother PETER
ScHooTEN, by PETER NoNius or NunEz; and what is more
remarkable, is avowed in later times by the profound Dr.
Warris,* who was certainly acquainted with Parpus, both
in the original, and in CoMmMANDINE's tranflation. But the
important communications of that author refpecting the geo-
metrical analyfis of the ancients feem not to have been duly
confidered by this very eminent Mathematician, though he
publifhed, with learned and valuable notes, a fragment of
Parrus, not contained in CoMMANDINE’s tranflation, but
which he difcovered in one of the two Savilian MSS. of the
Mathematical Collections.

Dr. Barrow alfo, in his Leétures,§ gives countenance to
this erroneous judgment on the ancients, which has been

* Warris's Algebra, chap. ii.

§ In Dr. Barrow's four Leftures on the Difcoveries of ArcuimMzpes, after ftating
his plan in p. 341, he adds, *“ unde patebit qualem analyfin, et quam noftrz moderna
“ fimilem exercuerit.”" " And in p. 376, after giving an algebraical analyfis of a
problem, (viz. Prop. v. Lib. 2. AncuiMep. de Sphera ef Cylindro,) producing a
eubic equation, he derives from it the proportion given by ArcrimeDpEs, in which a
certain ftraight line is to be cut in order to refolve the problem; he adds, ** Qui ipfifi-
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pronounced by fo many mathematicians of modern times;
and cven fo late as the publication of Sir Isaac NEwTon's
Fluxions in 1736, Mr. Corson, the commentator on that work,
ft'ltea this to be the opinien of “ many of our modern geo-

“ metricians."§

This charge however, againft the ancients, as is juftly
obferved by Dr. Simson,§ was altogether groundlefs. The
only algebra known to the ancients was that of DiormanTus,

 mus eft analogifmus ifie, ad quem rem deduxit Amcurmenes; quod ipfum fatis
“ prodit et arguit, qualem is analyfin ufurparit. Nam hue eum deveniffe, varias iftas
¢ proportionum compofitiones, divifiones, permutationes, ac inverfiones, quales in dif-
“ curfu fuo oftentat adhibendo, pene fupra fidem eft.” Dut in this cafe the ancient
analyfis is properly applicable; and under the management of ArcuiMeDss, its pn.wér
in this propofition meed mot excite farprize. He refers alfo to the elegant fynthetic
Tolution of this problem by Huveusns, by means of the trifeftionof an arch. Hvuyes.
Illuftr. Probl. prob. 1. Perhaps fome of the difcoveries of ArcHiMgbEs may have
been fuggefted to him by views and reafonings refembling thofe of Cavavrierius,
as is ‘conje@ured by his Commentator Torerer; but he eftablifhed their truth by
rigorous demenftrations, which might be naturally derivsd from the only analyfis
of ancient times, the geometrical.

1 See Covrsox’s Commentary on Newron’s Fluxions, p. 143: ahd it may be
‘here remarked, that the obfervations of Sir Isaac Newrow, (page 1,) to which this
part of the Commentary refers, feem to imply, that he confidered the ancient
geometry, which he greatly admired, as fynthetical only, without having much
confidered the nature and merits of their analyfis. Some of his obfervations in the
Arithmetica Universalis natorally lead to the fame inference. See feét. iv. cap. 1.
art. 18: alfo, Appendix de Eqguationum Consiructione Lincari, art. 51. Dr.
PemeperTon's acceunt of Sir Isaac NewTo"s opinion of the ancient geometry, of
his regret that he had not ftudied it more particularly, and alfo of his remarks on De
ﬂmerigue, correfponds withthefe obfervations in Sir Fsa vc’s works. It may be added,
that opinions like that of Mr. CoLsow are to be found in many reipectable recent
writers ; and confiftently with them, the ancient geomelry is generally diftinguithed
as synthetical, while the term analysis is almoft exclufively applied to the ‘modern
fyftem.

‘4 See the Preface to Dr. Sruson’s refforation'of the Loci Plani of Arorronivs,
whiere this opinion is particularly fiated, with ‘the Dottor's fatisfattory refutation of it
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which was never applied to geometry. But they had an
analyfis of their own, of which they made no fecret, and of
which there are fome fhort {pecimens, even in EucLiD’s
Elements.®* This analyfis however is more fully defcr.bed by
Paprus, who alfo obferves, that in order to facilitate the
folution of geometrical problems by this method, the ancients
compofed no lefs than thirty-three books, which collected
together got the title of 7oweg ayaruouives; and of the chief of
which, as has already been mentioned, he gives an interefting
account in the preface to his feventh book.

What led probably to this prevailing miftake of modern
mathematicians was, that in the moft valuable ancient treatifes
ftill remaining, fuch as thofe of ArcuHiMEDESs, and even the
Conics of Arorronivs, the analyfis of their propefitions
(particularly of their theorems) is generally omitted ; though
there can be no doubt that this method was employed by
them, beth in refolving problems, and for afcertaining the
truth of theorems, which now appear in their works only in
the dynthetic form, and which had been either propofed to
them by others, or had occurred to them in their own fiudies.
In copying their books, however, for general ufe, for the fake
of thortnefs, (which, before the invention of printing, was an
objeét of confequence,) and even for facility to the reader
n acquiring the knowledge of their difcoveries, the analyfis
was often omitted. = In the fifth book of Parpus is an example
of this omiffion, for which he affigns the reafon juit nowy
mentioned, and which we may believe influenced the
other more ancient geometers. He obferves, that in the com~

* Evucrin’s Elem. book xiii,grop. 1, 2,8, 4, 5.
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parifon which he is about to give of the five regular folids
having equal furfaces, for the fake of brevity and per/picuity,
he is to employ only the fynthetic method, and not the
analytic, which fome of the ancients had ufed in treating that
fubject.+ Butin the other analytical treatifes of APoLLONIUS,
containing folutions of general problems for facilitating the
refolution of any particular geometrical problem which can
be reduced to a cafe of them, a full analyfis of every cafe 1s
given, being eflfential to this important application of fuch
problems. In the Sectio Rationis, recovered from the Arabic
by Dr. HaLLEY, is a fpecimen of this compleat manner of
folution, which, we muft prefume, was followed in the other
treatifes, now unfortunately loft.

Thefe books appear to have been all exifting in the time of
Parpus, but the greater part of them have fince perithed, or
at leaft they are not known to remain, either in the original,
or in any tranflation. The book of Data by Evcrip, in the
Greek ; two books of Sectio Rationis, by ApoLLoNIUS, in an
Arabic verfion ; and feven books of the Conics of AroLLoNTIUS,
four in Greek and three in Arabic ; are all that have been pre-
ferved. But fortunately the defcriptions by Parrus of eleven
more of thefe books are fo particular and entire, that fome emi-
nent modern mathematicians have been able to reftore them,
with various fuccefs indeed, as thall be afterwards more particu-
larly ftated. Thofe by Dr. HALLEY, from his fuperior tafte and
knowledge of the fubjeét, are in the pureft fiyle of geometry.

+ His expreflion is, © Ka vav i@oor 7ur dmsdakuin ixuoas, § 3d vas dadwliis Aeyepne
 Quwgizs 31 A5 Inor Ty WaAdiar IWoEiTe Tas awedubns Tay Woegnainey oy peaTar, AAAE Jid

o ri xxls ovilion aywyns fmi Te ulp;ngw X wﬂu}tirrfdl ve' I’FF, Simonrvaspiras.” &c.
Ex Cod. Burriarps, ad fol. 99. a, Com,
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The others, by VieTA, SNELLIUS, MARINUS GHETALDUS, FER-
MAT, SCHOOTEN, and WarLL1s, of which fome are algebraical,
and fome geometrical, though refpeétable works of ingenious
men, are defeétive in that elegance and compleatnefs of
folution which diftinguifh the analytical writings of the ancient
Geometers. A field was thus ftill open, for a perfon of Dr.
SimsoN’s tafte and genius, for attempting a more perfect refto-
ration of thefe curious works of antiquity; and it appears, that
foon after he was placed in the Mathematical Chair, he fet
about the inveftigation. From his papers ftill remaining, we
learn that his endeavours were firft dire¢ted to the improve-
ment of the defective reftorations of these books, by preceding
geometers. From the fame fource alfo we know, that within
a few years he turned his attention to the Porifms of Evcrip;
and it was to be expected that the curious nature of thefe
Propolitions, and even the difficulty of the inveftigation, would
attra¢t the early notice of his ardent mind.

Unfortunately the defcription of the Porifms by Parrus,
in all the MSS. of his Collections which have been examined,
is fo mutilated, that every attempt to reftore them, before
Dr. Simson’s time, had failed. The firft part of the de-
feription, which feems to be entire, is calculated only to
excite curiofity; being too general for conveying any precife
notion of thefe Propofitions, or for giving any effetual affift-
ance for the recovery of them: and the remainder, containing
a detail of the contents of Evcrip’s work, is through the
whole fo depraved by the injuries of time, that all en-
deavours to explain it were nugatory. Some Geomelers
indeed, of great name, flattered themfelves that they had got

D
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pofieffion of the fecret of this peculiar clafs of Propofitions;
but fubfequent to them, Dr. HaLLEY, with all his genius, his
extenfive knowledge, and his fuccefstul experience in unra-
velling fome other pieces of ancient geometry, gives up the
Porifms as a hopelels purfuit; and he admits that the deferip-
tion of PaPrus, as it now ftands, is unintelligible and ufelefs.*

Dr. Simson, however, fully proved that thofe ingenious
men before Dr, HALLEY, who fuppofed that they had difco-
vered the Porifms, had certainly 'deceived themfelves; and
that the celebrated FErmAT alone, in modern times, had
acquired fome notion of the nature of Porifms, but without
being able to unfold it compleatly; and without having reftored
any one Propofition, that could be fuppofed to belong to the
Treatife of Evcrip.

The Doétor himfelf candidly informs us, how long and how
ferioufly he had ineffectually laboured in fearch of this znigma,
as the nature of a Porifm truly became, from the very mufi-
lated ftate of the only exifting defcription of it. An ardent
curiofity was a prominent and well-known part of his character;
and in this cafe, his curiofity was enlivened by his predileétion
for the ftudy of the ancient geometry ; butwe may prefume alfo,
that a natural and laudable ambition for the diftinétion which
would refult from fuccefs, in a purfuit in which the greateft
Mathematicians of hisown and of the preceding age had failed,
would animate his zeal and perfeverance in the inveftigation.
He had been occupied on this fubject even in the year 1715,

# « Haftenus Porifmatum Defcriptio, nec mihi intelleéta nec leftori profutura.”
See the Preface to the Seventh Book of Parrus, edited by Il'r Harrey, oftavo, 1;0-5
page 87, note at the end of the Porifms.
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and perhaps before that period; for he obferves, that in that
year he had demonfirated the firft cafe of FErmAT's fourth
Porifm, before he had acquired the knowledge of the nature
of that clafs of Propofjtions.”

The firft direction of his refearch feems to have bcen, to en=-
deavour to difcover the Porifms, from the general defeription of
them in the beginning of the account given by Parrus; and
when this failed, he tried to recover fome of the individual
Porifms, from which he hoped to afcertain the diftinétive
qualities of thefe Propofitions; but in this attempt he had no
better fuccefs. He continued his refearches, and devoted his
whole attention to the fubject. For a confiderable time his
imagination was compleatly occupied by it: his mind was
harraffed by the conftant, but unfuccefsful exertion; he loft
his fleep, and his heath was injured: but all his endeavours
were ineffe¢tual ; and therefore he finally determined to banifh
for ever the fubjeét from his thoughts,

For {fome time he maintained this refolution, and applied
himfelf to other purfuits;+ but afterwards he happened to be
walking with fome friends on the banks of the river Clyde at

* Simson's Polfthumons Works, p. 540, laft line.

+ Itis not improbable, that Dr. Simsow about this time turned his attention to
Algebra,. and that, on delpairing of the Porifms, he had employed himfelf in the
inveftigation of Seriefes for ihe Circle, of which an account is given in this Memoir,
(fee Note H.) The Porifins, as I reckon, were firft difcovered in April 1722. For
fome tme after, it is reafonable to foppofe that he was almoft entirely occupied in
profecuting his invention ; and therefore, as he tran{imitted thefe Sericfesto Dr.Jurin
in;February 1723, and from his letter alfo it appears that they had been found out
{ome time before, it isvery probable they were inveftigated before his invention of the
Porifins. They may be confidered as a refpeétable fpecimen of what Dr.Simson might
have done in Algebra, had he devoted his attention to that branch of Mathematijcs,

o 2
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Glafgow, and by accident being left behind his company, ‘he
inadvertently fell into a reverie refpeéting the Porifms. Some
new ideas ftruck his mind, and with his chalk having drawn
fome lines on an adjoining tree, at that moment, for the firfe
time, he acquired a juft notion of one of Evcrip’s Porifms.*
I have repeatedly heard him relate the occurrence, which he
feemed to do with pleafure, and he mentioned even the {cite
of the tree on which he defcribed the fortunate diagram.+
After this firft difcovery, however, it required time and
much inveftigation, before he could reftore, to his fatisfaétion,
the general Propofition of EvcrLip’s firft book of. Porifms; and
it appears that his firft communication of the difcovery to the
Mathematicians' of London was through Mr. MACLAURIN.
Juft before Mr. MacLAurIN's fetting out from Scotland for
France, by the way of London, in 1723, Dr. SiMsoN commu-
nicated to him the Propofition he had recently reftored, and
which a fhort time after was printed in the Philofophical
Tranfaétions. It appears alfo that Dr. Jurin, then Secretary

* This incident is generally ftated by Dr. Simsox himfelf, in his Preface to the
Porifms. Poft. Works, pp. 310, 320. :

+ Though moft of Dr. Simsow’s notes and propofitions are dated, yet there is no
entry to be found among his papers of this particular incident, From the dates of
feveral of his firft inveftigations of the Porifms, both in his Parpus, and in other MSS,
it had, with much probability, occurred in April 1722; for in that month are fome of
his firft notices about the Porifms. At the end of one of them he adds, * Hodie hxe
* de Porifmatis inveni, . 8. April 25, 1722." Alfo in a note on Prop. 131, lib. vii.
Parrr, he fays, ** Poftquam vero ipfa Porifmata, ea velim qua generali propofitione
 in prefatione ad hune librum feptimum, complexus eft Parruvs, muolto labore at fue-
# ceflu preter quem {perare quum fuit felici, tandem ex manca et contraéta
“ admodum Parer deferiptione inveftigavimus; facilius erit lemmata hifce infer-
“ yientia, ad priftinum nitorem reftituere, April 27, 1722, HRos. Simsox.”
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of the Royal Society, had mentioned in a letter to Dr. Stmson
this communication from Mr. MacLaurin, for Dr. Simson,
in a letter to Dr. Jurin, dated Feb. I, 1723, in reply to one
he had jult received from him, fays, * The Propolition of
« Parpus, which 1 thewed Mr. Macraurin when here,* 1s
“ the general Propofition ‘into which Parppus collected the
¢ Porifms of the firft book of Evcrin’s Three; which, together
“ with the more general Propofition immediately fubjoined,
¢ and which are both deficient, (I mean imperfedt,) I have,
¢ with no little inveftigation, recovered and demeonftrated,
¢ together with fome few of the Porifms; the reft I have not had
“ Jeifure enough to try, I mean thofe of the fii{t book, for as
*¢ to thofe of the two others, excepting what may be included
*¢ in the {fecond of the above-mentioned Propofitions, 1 believe
<« it will be extremely difficult for any body to reftore them. If
¢ I underftand you like to fee them, I fhall fend them as foon
% as [ can get the fcribbles I have about them wrote over fair.”’t

It would appear that the refult of this letter was an imme-
diate communication of the Propofitions to Dr. Jurin, whicl,
as might be expected, were much approved by thofe eminent
Geometers Di. Hartrey, Mr, Macuin, and Dr, Jurin him-
felf. In the courfe of the fame year the Paper was printed
in the Philofophical Tranfactions,} and Dr. Simson, in a letter

# This is mentioned in the Preface to Dr, Simsox's Conics, p. vi, 2d edit, See
allo Note A. at the end.

+ The principal object of this letter was to communicate to Dr. Jurin fome Seriefcs
‘about the Circle, of which notice will be taken afterwards. See alfo Note H. at
“the end.

1 Vol. XL. for 1723, p. 330, In the fame volume of the Tranfations, p. 248, is
- Paper by Dr. PesserTox, containing fome propofitions about the Rainbow; at the
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to Dr. Juriwn, of January 10, 1724, exprefles his fatisfaction at
the reception of his communication in the following manner:
“ The honour you have done me in printing the Paper I fent
“up, in the Philofophical Tranfactions, is what I am very
“ fenfible of ; and you may be fure the approbation any thing
“in it has had from fuch good judges as Dr. HALLEY, Mr.
“ MacHiN, yourfelf, and the other learned gentlemen you
“ were pleafed to fhew it to, eannot but give me a great deal
¢ of plealure; and nothing could excite me more to endeavour
 to reftore the othér Porifiis, of which there are the leaft
““ data: but I find it a very difficult affair, efpecially to
* one who is fo flow; as by miuch experience 1 find myfelf.
“ However I fhall at leifure liours, Gop willing, try what I
“ can do. I defire you may give my humble refpeéts to Dr.
© HALLEY and Mr. Mat#in; and be pleafed to tell the Doétor,
¢ that as to tlie meaning of the words E'av lwriz 1 wapuaie,
“ 7 wapadrire, I never was folicitous about the meaning of
< the propofition, but at his defire I have confidered the paf-
“ fage,” &c. Dr. Simson then enters into a long and learned
difcuffion of the proper meaning of this paflfage, of which the
refult is fhortly ftated in 4 note, page 348, Poft. Works.*

beginning of which he obferves, “ For the greater brevity, I fhall deliver them under
¢ the formof Porifms; as, in my opinion, the ancients called all Propofitions treated
« by analyfis only.” This intimation naturally gave fome diffatifaction to Dr. Simsox,
as affuming the appearance of being the firft to annonnce tothe world the nature of the
ancient Porifms. In the copy of this volume of the Tranfaftions belonging to the
College Library of Glafgow, the Doétor wrote a fhort animadverfion on the margin
of the page, which concludes with thefe words:  but he (Dr, PemeerTOon) has
«¢ entirely miftaken the nature of a Porifm, and his two Propofitions bave neither the
«¢ form nor matter of Porifms. R.5.”

* The reft of the letter may be interefling to fonie readers, and is therefore placed
in Note C, at the end.
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For a few . years after his difcovery of the Porifms, his mind
was much engaged in the further profecution and illuftration of
it. It appears, however, from his papers, that at this very time
he occafionally applied to other branches both of ancient and
modern Mathematics; though, as was to be expeéted, the chief
object of his ftudy was the improvement and extenfion of his
inveftigation of the Porifms, by recovering more of Eucrip’s
Propofitions, and adding alfo fome of his own, and fubfequently
alfo the contributions of a few mathematical friends, to whom
he communicated the interefting intelligence of his difcovery.
There are many indications of his intention of publifhing the
Porifms; but from various caufes he poftponed the execution
of it, till, in the progrefs of life, he had acquired fo very firong an
impreflion of thedecline of his faculties, that he reluétantly gave
up the defign. The Treatife on Porifms, however, with fome
other valuable traéts, were publifhed a few years after the
Docétor’s death, at the fole expenfe of his highly refpected and
learned friend the late Earl StanuorE; and by the full expla-
nation of the Porifms contained in that volume, (of which I fhall
have occafion to give a more particular account,) this hitherto
inexplicable portion of ancient geometry was, by the Doétor’s
perfeverance and ingenuity, compleatly reftored and explained.
It may juftly be admitted, that the fatisfaction and the pride
of invention, in the elucidation of this very difficult branch of
ancient fcience, involved in fuch obfcurity from the depraved
ftate of the only remaining account of it, were properly high;
and by liberal and {cientific minds, the warmth with which he
exprefies thefe feelings will not be difapproved: “ Defcriptio
““ autem quam tradit.(Parrus) Porifmatum adeo brevis eft et
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“ obfcura, et 1njuria temporis aut aliter vitiata, ut nifi Devs
“ benigne animum et vires dederat in ea pertinaciter inquirere,
“in perpetuum forfan geometras latuiffent.”’*

It has been already obferved, that before Dr. Simson obtained
any juft notion of the Porifms, he had begun to improve the
reftorations of other ancient geometrical treatifes; which had
been attempted by preceding geometers, particularly of the
Loci Plani, and Sectio Determinata,+ of ArorLrLowius. To
thofe who have fome knowledge of this fubjeét, it is needlefs
to explain the value of thefe two treatifes; particularly of
the former, as containing many elegant Theorems, and as being
eminently ufeful in the refolution of Problems. The Loci
Plani of Arorronius had been reftored in a certain manner,
both by FERmAT, and by FrRAaNcIs ScuooTEN. In the pofi-
humous works of the former very diftinguithed Mathematician,}
is given a reftoration, geometrical indeed, but fynthetical only
without analyfis, and deficient alfo in other material points,
particularly in the diftinétion of the cafes, and in afcertaining
the determinations; without which no geometrical refolution
can be confidered as compleat.§

# Opera Reliqua, p. 513,

+ The Sectio Determinata was not publifhed in his own time, and 1 therefore defer
any notice of it, till an account be given of the volume of Pofthumous Works.

% Fermat had reftored this work of Arovrowivs before 1620, as appears by a
letter of his, p. 153 of his Works, But it was printed only in 1679, among his
Pofthumous Works. See Fermar. Oper. Varia, tom. 11. p. 12. Fermat had
not feen the Preface to the 7th book of Parrus in Greek.

§ The ufe of Loci in the refolution of Problems is very obvious, even to thofe who
are but little acquainted with ancient Geometry. The great importance of the
compleat diftinétion of cafes and determinations in thofe treatifes of the wimes daru=
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The reftoration by ScHooTeEN has fimilar defeéls; in a few
only of the problems an analyfis is given, but one purely
algebraical; and he acknowledges in his preface® that his
reftoration of the Loci Plani was defigned to be an illuftration
of the geometry of DEes CarTEs, by furnithing proper
examples of his method. Though it appears that Dr. Simson
had begun, at a very early period, to reftore the Leci Plani
after the ancient model, and though the work was almoft
compleated before he publifhed his Conic Sections in 1735, yet
it was not printed tili 1749. What reafons occurred for this
delay cannot now be conclufively afcertained; but we learn
from his papers, and from fome remains of his correfpondence,
that at one time he had defigned to add one or two
books of Loci to thofe of AporrLonius. There are many
detached Propofitions, and even fome Seriefes of Propofitions
of that defecription, in which the two books of ArorLronrus-
are quoted as part of the fame work, which fufficiently
afcertains his purpofe, at the time of writing them.§ It is
indeed much to be regretted, that he did not purfue this

opivos, Which confilt of general Problems, to which other Problems may often be
reduced, will be explained afterwards, The fame attention to the cafes and deter-
mination of Logi, and alfo of Porifms, is equally neceffary, to render the application
of them ufeful to the folution of Problems.

¥ I Scuoorewntt Erercitationes Mathematice, Pref. 1657.

t Ina letter to Earl Stannore, dated September 10, 1750, after mentioning that
the Loci Plani were juft printed, and about to be publifhed, he adds, * that he once
“defigned to have added feveral other Loci Plari, but thought it beft now to give
a Dn]}' thofe mentioned by Parrus, with a few to make fome of them more com-
«¢ pleat."——There is alfo among his papers a fketch of a title for the Loci Pfam,
comprehending fome additions to thofe of Aroucums

E -
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fcheme; asnowork could be more generally ufeful in geometrical
inveftigations, than an extenfive and well-arranged colleétion
of Loci. The Doctor’s plan feems alfo to have extended to
folid Loci, of which indeed he gives a hint, in the preface to
his Conic Sections; and among his papers are alfo fome fmall
Sets of fuch Propofitions, which indicate the probability of
the defign which I fuppofe him to have entertained.®* The
hefitation about making additions to the Treatife of ArorLLo-
nius probably contributed to the delay in printing tlie work,
which was not executed till 1749. He then met with {fome
unexpected difficulties in treating with a bookfeller for the
fale of the whole impreflion, which alone prevented the
publication at that time;+ and except a few copies diftributed
among his friends in 1750, the book remained unpublifhed, till
after hisdeath. Such is the elegance of method, and the inge-
nious contrivance of demonfiration in this work, that he has
truly exhibited a copy, or atleaft fo very nearly a copy, of the
work of ArorLLoNi1vs, that little regret need be had for the
lofs of the original. The preface alfo is well deferving the
attention of thofe who with to acquire juft notions of the
ancient books of analyfis.

The firft publication by Dr. Simson, except the Paper
on Porifms in the Philofophical Tranfaétions, was his Treatife
Sectionum Conicarum, libri v. which appeared in 1735.

* Ina great many of the Propofitions of folid Loci the correfponding algebraical
equations are added. From fome obfervations in the preface to the feventh book of
Parrus, it appears that the ancients had confidered feveral varieties of Loci, particu-

larly the plane, the folid, the linear, and thofe called Loci ad medietates, arifing from

mean proportionals; but of thefe laft only a very few imperfe&t notices remain in the
beginning of the third book.

+ This account is given by Dr. Simsox, in a letter to the late Earl Staxnore,
Sept 10th, 1750,
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He had obferved, in the firlt years of his ftudy of Mathe-
matics, that the Treatifes on Conic Sections, then in moft
general ufe and eftimation, were entirely algebraical; and the
great merit of the work, written in that ftile by the Marquis
De L’HospiTAL, contributed not a little to the popularity
of this mode of treating geometrical fubjeéts. It occurred
therefore to Dr. Simson, that a treatife on Conic Sections,
written on the purer model of antiquity, might have fome
influence in correéting the prevailing falfe tafte, of introducing
algebraical calculation into thofe branches of geometry
where it was not neceffary, and where it fupplanted a more
elegant form of analyfis and demonftration. To exhibit,
therefore, a juft comparifon of the two methods, lic affumed
the fame definitions of the Conic Sections, as I."HospiTar and
others before him had employed; and from them, with the
true fimplicity and accuracy of the ancient fchool, he
deduced not only the properties of thefe curves as given by
all preceding writers, but added many new and important
Propofitions of his ewn,* with the generalization and im-
provement of many, which had been previoufly difcovered.
It is unncceflary fo enter into any particular difeuflion of

¥ The precife objeft which Dr. Simson had in view, was the occafion of
kis adopting the definitions of the curves given by L'Hoserfar and others,
in which the language is rather mechanical, than of a firiétly feientific charaéter,
This I have frequently heard the Do&or exprefs; and he obferved at the fame time,
that he confidered the derivation of the properties of thefe earves from the cone, after
the original method of the ancients, as the beéft; and that if a definition of them,
from a defcription in a plane, were to be affumed as moft expedicnt, a more corre&
form of language than L'HoseiTar's ought to be ufed ; which indeed is generally
done by thofe modern geometers who have relinguifhed the confideration of the cone,
in defining this clafs of curves.

E 2
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the merits of a work, which has been for fo many years before
the public, which was received with general approbation
on its appearance, and which, notwithfianding more recent
improvements, {till maintains the reputation, of being the beft
example of the ancient method of demonftration, of having
communicated large additions to the theory of the Conic
Sections as it fiood in his time, and of exhibiting a clear and
juft arrangement of the properties of thefe curves.

This Treatife became a part of Dr. Simson’s Courfe of
Leétures in the College; it was reprinted in 1750 with feveral
additions, Including fome valuable communications by Dr.
MaTtTHEW STEwART; and the three firft books have been
tranflated, and repeatedly printed, as an elementary intro-
duétion to this branch of f{cience. In the preface, Dr.
SimsoN gives a fhort but fatisfaétory fketch of the hiftory
of this portion of geometrical fcience from the age of ME-
nEcamus, reputed the firft inventor, to his own time;
in which fome omiffions have been remarked, but not of
much importance in {o fhort an abitraét, as it was his purpofe
to communicate.*

To the fecond edition of the Conics is added an appendix,
containing two Geometrical Problems, with a preliminary
Locus ; which Dr. Simson gives as examples of the fupe-
riority of the ancient analyfis over that of the moderns, in
the refolution of the fame problems, by the authors there
quoted. That fuperiority will be generally admitted; but
it is proper to remark, that befides the folution of one of

* See Note A. at the end.



ROBERT SIMSON, M. D. 29

the problems by GuisnEE,} refeired to by Dr. Simson, this
author, in the fame Treatife, gives another very elegant
conftruction of the fame problem, of trifec¢ting the arch of
a circle, by means of two local equations.® The Doétor’s
object, however, was to ftate a comparifon between the pure
geometrical analyfis, and the ufual algebraical method, of
refolving an equation, and confiructing that folution. The
other method by the combination of Loci, though clothed
in an algebraical drels, Dr. Simson would have conlidered, and
with reafon, as in effe¢t geometrical; for the Loci in queftion
might have been eafily deduced geometrically, and thence
the proper geometrical folution became obvicus

In the year 1752, Dr. Simson tranfmitted to the late Earl
STANHOPE, In return for fome valuable communications (rom
his Lordfhip, an inveftigation of a rule of approximation
to the roots of numbers which are not perfect fquares, given
by ALBERT GIRARD in 1629, without demonfiration, in his

+ Guusnee Appl. de Algelre d la Geametrice, p. 101, 2d ed.

* The fame Problem is refolved with great fimplicity by Boscovicn, by means of an
Hypzrbola, and the circle to which the given arch belongs : fee Mako de Arithm. ef
Geomet. Aquationum Resoluitonibus, p. 332, It may not be improper to mention here
a remark by Dr. Simson, im aletter to the late Earl Stanuore, refpeting a Problem
propofed by the Doétor’s ingenious pupil Mr. WirLramsox of Lithon. ¢ As to the
“ fubftituting a circle in place of one of the Hyperbolas, [ never tried te do it in this
“ Problem, becaufe I oblerved the ancients were not folicitons about fuch folutions,
¢ and preferred the Loci which naturally arife from a Problem te any other, as afford-
“ ing the fhorteft compofition. Thus in the 58th Prop. of the 5th Book of Arorc.
“ Conica, though it is not difficult to folve the Problem by a circle and the given
¢ Parabola, yet Arorvowivs takes the Hyperbola that arifes from the Problem as
“¢ giving the moft natural and fhorteft folution.” The letter is dated March 7, 1755.

I Dr. Simson's opinions on this fubjeét are more fully ftated im his correfpondence
with Georee Lewis ScorT, Efg; for which fee Note K. at the eod.
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edition of the works of STEvVINUs. That rule feems to have
efcaped the notice of Mathematicians, till Dr. SiMsox under-
took the inveftigation of it; which, on the recommendation
of Earl STanuore, was fubmitted to the Royal Society, and
publifhed in the Tranfactions of that year. The method
is ingenious, and in fome cafes may be ufeful; though, from
modern analytical improvements, fuch rules become of in-
ferior confequence.

The next and only other work of Dr. Stmson which was
publifhed in his life time, was his excellent edition of Evcrip,
which appeared both in Latin and Englifh in 1756, and was
dedicated to his prefent MajesTy when Prince of Wales. It
contained the firft fix books of the Elements, with the eleventh
and twelfth, being thofe ufually taught in Univerfities. From his
annually lecturing on thefe books, and his accurate knowledge
of the ancient geometry, many corrections of the common
text of Evcrip would naturally occur to him; but it was only
after many and repeated folicitations from his mathematical
friends, that he was induced to undertake the preparation of
a new edition. Even after he had nearly compleated it,
a confiderable delay occurred, from doubts which were then
entertained refpecting the conftruction and effect of the
Statute of Queen ANNE, for the encouragement of learning.
He was flattered by his friends with the hope that an edition
corrected by him would have an extenfive circulation, and
would nearly fuperfede the common editions then in ufe ;
and he was therefore naturally anxious to fecure the advan-
tages of his work, at leaft for the term preferibed by the
Statute. But from fome of hig letters to the Earl Stannore,
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it would appear that fuch were the apprehenfions entertained
on this fubject, particularly about the edition in Latin, that he
had it in contemplation to folicit a fecurity of his right
by a private A¢t of Parliament ; and the Act in favour of Mr.
BuckLEy, the Editor of Thuanus, was quoted as a precedent.®
The Speaker Onsr.ow was confulted; but on full confideration,
this fcheme was relinquifhed, and Dr. Stmson relied on the
proteétion of the Statute.

To judge with impartiality of the merits of this work, the
ftate of the text In preceding editions muft be attended to.
Dr. SimsonN, from his veneration for the ancient Geometers,
feems, with an excufable partiality, to have affumed, that the
Elements of EvcLip, as they came from the author, were nearly
without blemifh; and he therefore aferibes all the errors and
imperfections of the common editions, either to the careleflnefs
of tranfcribers, or to the blunders of THEoN, and other ancient
Editors. His corrections are numerous, and many of them
important ; and even now, when moft of them are adopted,
it might be an ufeful exercife for the young mathematician
to ftudy the grounds of his emendations, which exhibit fo
clearly the precifion of his ideas, and the logical accuracy of
his underftanding. Some animadverfions were made on this
edition, chiefly by thofe whofe works had been criticifed in
the Doctor’s notes; and to fome of thefe, in a fecond edition,
replies and explanations were made; but he had a great
averfion to controverfy, and his obfervations on what he had

* This Ack was for preventing for fourteen years the importation of any Latin copies
of that work ; which was not provided for in the Statute of Queen Anne.
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proved to be errors or defeéts in his predeceflors, were never
calculated to provoke it. 4

Notwithftanding Dr. Simsox’s valuable correétions, there
are {till fome difficulties in the Elements, which remain to be
cleared up by fome future Editor. The demonftration of the
property of parallel lines (29 I. Elem.) is ftill theoretically
defective, requiring the admiffion of fome principle, not ftriétly
belonging to the clafs of felf-evident truths. It has by fome
been fuppofed, that the remedy for this difficulty muft be
fought for in a juft definition of a ftraight line. No definition
of a ftraight line has yet been found, and none perhaps can
be found, from which all the properties affumed in the:
Elements to belong to it, can be rigidly demonfirated. There
1s manifeftly alfo fome defect in the definition of a folid angle,
fince what is given in Dr.S1mMson’s, and in all other editions, does
not difcriminate the folid angle from a number of plane angles,
formed at one point, which may exift according to the defi-
nition, but without forming the folid angle intended to be
defined. The improvementsand correétions of the Fifth Book
are alfo important. His obfervation with refpeét to folid figures,
in the note on Def. 10. XI. Elem. is curious, from remarking
an error, which is fo obvious when pointed out, but which had

+ Soon after the publication of Everin, Sir Awnrew Mircace, then the Britith
Minifter at the Court of Berlin, afked Dr. Simsown’s permiflion to prefent, in the
Doftor’s name, a copy of the Latin Evcrip to Freneric 11, The Doftor was gra-*
tified by the requeft, and tranfmitied to Sir Asprew MiTcuer a copy of the book,
on the page oppofite to the title of which was written the following infeription :

“ Cpsanl in 'b::l]igcrmuln, ProvreMmis 1n i}rt:nluu‘\-'enliis artibus et fcientiis, ani-
« mumque fuum  doftrina excolendo merito mquiparandus, Magnus Imperator
« FREDERICUS Tertius, Borvasonum HKex, ut librum bunc benigne accipiat
* fumma veneratione exoptat. Ropertus Simsow, Editor.” '
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efcaped the notice of the many learned and acute Geometers,
who had paid much attention to Evcrip’s Elements. An ob-
fervation of a fimilar kind, and about the fame time, was made
by Mr. Le SacEk, which is recorded in the Hiftory of the Royal
Academy of Sciences at Paris for 1756; and another important
correction has been more recently made by LE GENDRE, of
which afatisfactory hiftory is given by Mr. PLAYFAIR, in the
fecond edition of his Elements of Geometry.

The Book of Evcrin’s Dale was annexed by Dr. Simson to
a fecond edition of the Ilements in oétavo, (1762,) with many
neceflary corrections, and fome valuable additional Propo-
fitions, both of his own and of his learned friends the late Earl
StaNHoPE, and Dr. Stewart. This book is one of the
thirty-three, compofed by the ancient Geometers, for facili-
tating the refolution of problems by their analyfis; and is the
moft proper introduction to the fiudy and praclice of that
- analyfis.* At the end, Dr. Simson has added two geometrical
Problems, for illufirating the ufe of fome Propofitions of the
Data, which would not be obvious to beginners; and with
refpect to one of them he obferves, that he believes * it would
“ be in vain to try to deduce the preceding conftruction from
“an algebraical folution of the Problem.” The obfervation
was perhaps haftily made, when he was feventy-five years of
age; but he plainly had in view the moft common method of
refolving geometrical Problems by algebra, viz. by deducing a
final equation with only one unknown quantity, refolving that
equation, and conftruéing the folution of it; and with rpreCt

. "kIn a letter of Dr. Simsox's, in Note K, are fome obfervations on the ufe of this
m -

F
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to this method, the remark would be juft. An ingenious
friend of the Doétor’s, the late GEorGE LEWIs ScoTT, efq;
intimated to him that a conftruétion, fimilar to his, might be
derived from the combination of two Loci, exprefied by two
equations arifing in the algebraical folution of the problem.
But this communication, with the Doctor’s reply, is inferted in

a note at the end, which will be more fatisfaétory than any
abftract of it in this place.®

By
i

* See Note K.



ROBERT SIMSON, M. D. 33

SECTION 1L

Of Dr. Stmson's Pofthumous Works,

HE ftrong impreffion which Dr. Simson felt of the
failure of his memory, having prevented his publifhing
fome important Geometrical Works; the copies of thefe works,
with alarge mafs of mifcellaneous papers, fell at his death,
into the hands of his friend and executor Mr, Crow, the
Profefior of Logic in the College of Glafgow.
‘While Mr. CLow was deliberating what was moft expedient
to be done with regard to thefe papers entrufted to his care,
the late Earl StanHorE, diftinguithed in his elevated rank by
his ingenious cultivation and liberal patronage of the Mathe-
matical Sciences, intimated his defign of publifhing thofe
works of Dr, SimsoN which he had compleated, with any
other pieces, which though unfinithed, might without injury
to his fame, be given to the public. The munificent propofal
was moft acceptable to Mr. Crow; and after {ome corre-
fpondence refpeéting the felection, a large volume, in the
year 1776, was, at his Lordihip’s fole expenfe, handfomely
printed, under the care of Mr. CLow, and liberally diftributed.
+ A confiderable portion of thefe papers confifts of various firlt {ketches of hia
works, publithed by himfelf, or fince his death,
F 2
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This volume contains a reftoration of the Sectio Delerminata
of AroLLoNIUs, with two additional books by Dr. Simson; and
a full explanation of the Porifms, with a reftoration of a number
of the Propofitions of Evcrip’s original work. To thefe two
important works are added fome {maller Traéts, which thall be
taken notice of in the order in which they are placed in the
volume.

The two .books of Sectiv Determinata, it was formerly
obferved, had engaged Dr. Simson’s attention at an early
period of his life. That treatife indeed, had been reftored
by SverLrL1vus, butin a very imperfeét manner, without the
neceflary diftinction of the various fituations of the Points,
called (by ApoLroNiUs) Epitagmata; and without a compleat
expofition of the Determinations, which, as is well known, are
neceflary to the perfeét folution of any Problem; and are more
particularly requifite, as has already been obferved, in the
books forming the ré@os avahvouévos, to render them ufeful for
the purpofe for which they were compofed and colleéted.*

In along and inftruétive preface Dr. Simson explains the
many defeéts in the Work of SnELLivs, which need not be
here enumerated.4 He takes notice alfo of the fublequent
refolutions of fome of the Problems, by ALEXANDER
AnDERsonvs;t and of thofe likewife contained in the Treatife

#* See the Preface to Dr. Simson’s Refloration of the Loci Plani, pp-7 and 8;
where the ufe of the books of the remes dwxheepdies in refolving Problems is briefly
but very clearly ftated.

+ Itis amufing to obferve Swerrivs blaming Parpus for placing the Sedie
Dieterminata after the Seffio Rationis, in confequence of his own defeétive method
of reftoring the latter treatife by means of the former,

1 In Supplemenio ArorLrow1l Redivivi, Paris, 1612,
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of Geometrical Analyfis by Huco pE OMERIQUE; and in the
work itfelf he adopts fome Propofitions from thefe performances.
In the Doélor’s firft attempts to reftore the Sectio Determinata,
the difficulty was not fo much the giving proper and even
clegant folutions of the various cafes of the general Problem,
as the finding the accurate diftinétion of the Epitagmata, the
afcertaining the determinations; and chiefly the inveftigation
of folutions, which required the ufe of the Lemmata aflumed
by Arorronivus, and demonitrated by Parrus,* by which
the identity of the reftoration with the original work might be
recognized. In the preface he obferves, that it was not ill
1727,4 and after many unfuccefsful attempts, that he obtained
fuch folutions of the fifth and fixth Problems of the firft book.
The remaining part of the work required much inveitigation,
and amidft the various other ftudies in which he was engaged,
it was not till above twenty years after, that he compleated
the reftoration to his entire fatistaction, and in fuch a manner
as to leave no doubt of its being truly the fame as the original
of Aporronius; or fo nearly the fame, as to preclude the
occafion of any further enquiry refpecting it.§

To the reftoration of the work of ArorrLoNrus, two other
‘books, containing an extenfion of the general Problem, are

* For a more particular account of thefe Lemmata, fee the Appendix.
t Opera Religua, Prefat. ad Sec. Determ. p. v.

$ In aletter to Earl STaxuore, Sept. 10, 1750, he mentions, that for more than
twenty years he had been endeavouring te find the ufe and application of the Lemmata
in Faprus, in the folution of the cafes of the Sectio Determinata, but had not done (o
completely Gll laft fummer. And among his papers there is an intimation of his
having juft completed the reftoration of the Sectio Determinata, by the ule of the
Lemmata of Parrus: to which he adds, * a Geometris intacta funt a tempore Paper
* in hone ufque diem. 28 Jan. 1749. R.5.”
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added by Dr. Simson, of which it is neceffary for me fhortly to
ftate the hiftory. About two years before his death, when
converfling with him on fome geometrical fubjeét, he mentioned
that he had compleated therefioration of the Sectio Determinata.
He informed me alfo, that he had written two additional books,
a fair copy of which he took out of his repofitery, and gave
me in confidence, with an injunéion: to publith them, or not,
according to the reception which his reftoration of the work of
ArorLLonIvus might meet: with among mathematicians. At
that time he was probably. thinking of publifhing the work
of Arorronius, but he did not enter into any particular
explanation of . his intentions. |
During his laft illnefs, and for fome time before it, I hap-
pened to be at a great diftance from him, and he died without
my receiving any further communication on the fubjeét. A
fhort time after his death, therefore, I confidered it to be my
duty, after explaining thefe circumftances, to deliver the
manufeript to Mr. CLow, his particular friend, to whom he had
afligned by his will the property and charge of all his papers.
An account of this fupplement being afterwards communicated
to the late Earl Stanuorg, his Lordfhip was pleafed to defire
that it fhould be annexed to'the Doétor’s reftoration of the
work of AroLLoN1us.* From the nature of the fubjeét, and

* At the end of a former copy of the refloration of this work of Arorrowivs
is the following. N.B, * Unicuique Problematum quz in duobus de Sectione
# Peterminata Libris continentur, addenda funt tanguam corolloraria in proprijs
“ locis, Problemata in quibus quadrata vel rectangula, funt quadratis vel rectangulis
¢ majora vel minora, dato quam in ratione ; vel quorum unum fimul cum eo quod ad
¢ alterum datam habet rationum, datum efl. Nam et hzc fepivs in ufu veniunt.”
But inftead of this, the Doétor had afterwards thought proper to expand the Problem
in the two additional books juft menticned.
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the conftant references to the two former books, the additional
books are rather uninterefting, efpecially when read without
any particular application of them to the folution of Problems.
But they have a fimilar utility to that of the former books; and
when any geometrical Problems can be reduced to fome par-
ticular cafes of this fupplement, it affords alfo an immediate
conftruétion and demonfiration of fuch Problems.*

The next, and certainly the moft important portion of the
pofthumous volume, contains Dr. Simson’s difcovery and.
illuftration of the Porifms of Evcrip; and as this volume is not
in general circulation, it may be a gratification to fome
readers, befides the account already given, to add a more
particular detail of the hiftory of this curious piece of ancient
fcience, and of the Doétor’s fuccefsful inveftigation of it,
after it bad baffled the refearches of all the ingenious men
who attempted it before him.

The feventh book of the Mathematical Collections, it has
been obferved, is the only notice to be found in ancient
authors of Euctip’s Porifms; if we except the few fhort and
not! very fatisfactory obfervations of Procrus, who lived, as
is fuppoled, within a century after Parrus.f The tranfla-

* Since Dr. Simsown’s death two other reftorations of the Sedio Determinata have
been publifhed. One by W. WaLes, in 1772; and another, by Grawwrni, for which
fee. Opuscula Mathematica, auctore PETRo Gianmiwi, Parmee, 1773.—But with
refpect to them, it is fufficient to obferve, that independently of the curious inforima-
tion in Dr. Sruson’s valuable preface, the fuperiority of his work, asa reftoration
of AroLLonN1Us, muit be obvious to the geometrical reader.

+ Parrus flourifhed as is generally reckoned about the year 4000f the Chriftian
E:r:l, and Procrus towards the year 500, and the former is rt:pt:.e.[udl_',.l quuH'Ll h}‘ the

latter. See Suipas, and GBrARD. Vossivs de Universee Matheseos natura et Consti—
tutione, et Chronologia Mathematicorum,



10 LIFE AND WRITINGS OF

tion by ComMMANDINE of the fix laft books of Pappus,
(which were all that were found in the MS. ufed by him)
was publifhed in 1588.—The attention of the Mathematicians
of Europe was foon dire¢ted to that work; and it gave rife
to the wvarious attempts which were made to reftore the loit
works of the ancient Geometers, fo particularly defcribed in
the preface to his feventh book. The Porifms of courfe
were not neglected; though the very imperfect ftate of the
defeription of them by Pappus, in all the manuferipts which
have hitherto been examined, created peculiar, and appa-
rently unconquerable, difficulties in the inveftigation.

ALserT GIRARD, a Geometer of eminence in the early
part of the 17th century, was the firft who announced the
reftoration of the Porifms of Everip, In his Trigonometry
(1629), and alfo in his edition of Stevinus (1634,) be ftates
his having reftored the Porifms; but in terms fo general, that
no precife opinion can thence be formed of his notions on
the fubject. But from the firft of thefe intimations Dr.
StmsoN reafonably infers, that GirRARD was .not acquainted
with the true nature of ‘the ancient Porifms; and it appears
alfo to be highly improbable, if he had had any fuccefs in
recovering fo curious a branch of ancient learning, that he
would have concealed it from the world.*

* Dr. Sosow in his preface juftly obferves, that the thort notices of Porifms in C.
Renarpinus's work De Resol. et Comp. Math. (Bon, 1644) are of no ufe in explain-
ing the ancient Porifms, and in truth have no relation to them. He feems to ufe
the term Porifm for expreffing the general rule refulting from an algebraical invefti-
gation in general terms: fee pp. 280, 1. They are general corollaries, in the commen
‘acceptation of that term. Scwuoorew alfo, in his Erercitationes Math. (feét. 24.)
ufes the term Porifm for an inveftigation, without any precife objed, of a variety of
relations among lines drawn in and about a circle, or other geometrical figure, He
gives only an example of a circle.
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BuLLIALDUS is the next author who mentions them in one
of his Exvercitationes Geomelrice, (1657,) but in it he refers to
FermAT as the inventor, who had communicated the dis-
covery in letters to fome of his friends at Paris; RuLLi-
ALDUS, however, was unable to inveftigate them.* This very
eminent and ingenious man FERMAT appears to have been
the firlt in modern times, who made any near approach te
the difcovery of the Porifms. He fuppofed that he had
afcertained the nature of thefe propofitions, and that he
had made fuch progrefs as to enfure a compleat reftoration
of EvcrLip’s work. In his treatife on the fubject, which was
publithed only after his death in 1679, he gives five propofi-
tions (without demonfirations) as {pecimens of his invention.
Thefe are certainly Porifms, but none of them belonged to
Evcrip’s Treatife ; and this circumftance, befides other argu-
ments, juftified Dr. Simson in ftating that FermaTt had
not acquired a corre¢t notion of the nature of a Porifm.t
It is fufficient to remark that FErmAT’s definition of Porifms

* Dr, Simson, on the margin of his copy of this traft of BurLiacnus wrote the
following remark: ¢ Ex hoc Tractatu liquet Burriacoum nihil de naturd Po-
¢ rifmatum intellexiffe. R.S. Mart. 29, 1730."

t An Eloge on Monfieur Fermat appeared in the Journal des Scavans, Feb, 0,
1665, eight years after the publication of BurLiatpus's traft, in which the fuppofed
difcovery of Fermat was announced to the world. This Eloge is allo copied into
the volume of pofthumous works publifhed in 1679 by his fon; but in the enume-
ration of his works which it centained, no mention is made of the Porifms. Some
readers may be gratified with Fermat's definition or defeription of the Porifms.
“ Com Locum inveftigamus Lineam reftam aut corvam inquirimus, nobis tantisper
“ ignotum, donec Locum ipfum inveniendz linez defignaverimus, fed cum ex
“ fuppofito Loco dato et cognito, alium Locum venamur, novus ifte Locus Porifma
“ vocatur ab Evcripe, qua ratione Loces ipfos unam {peciem, et effe et vocari, verii-
“ fime Parrus fubjunxit,"—Feaaarit Opera, vol. ii. p. 118,

G
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(which at the fame time is not very clearly exprefled,) is
avowedly derived from the definition of them by the
Mathematicians reckoned modern, (yeafjéges,) in the time of
Parrus, and which he pointedly cenfures as inadequate. It
may thercfore be concluded from this authority, that FEr-
MAT's notion of a Porifm was imperfeét; more efpecially
as by this definition a numerous clafs of Porifms, altogether
unconnected with Loci, were neceffarily excluded.  The
matter, however, is rendered perfeély clear by Dr. Srmson’s
full expofition of tlie nature of Porilms ; of which he gives
a new definition, very different from that of FermarT, but
fortified by accurate reafoning, and the illuftration of many
examples, both of Eucrip’s Porifms, and of others compofed
by himfelf and his friends. The Doétor alfo obferves, that at
an early period he had been ftudying FErmaT’s Tra@ on
Porifms, and that in 1715 he had difcovered the demonftration
of cas. 1. prop. 4. of FErMAT’s Propofitions, before e kriew any
thing of the natlite of Porifms.  So little cotild be derived from
the labours of that diftinguithed Geometrician, by Dr. Simson,
in his inveftigation of the common objeét of their purfuit.*

Dr. Davip Grecory alfo, an eminent Geometer in the
latter part of the fame century, feems, from having taken
only a fuperficial view of the fubject, to have deceived
himfelf, when hé obferves, in the preface to his valudble
edition of Evcrip, that it would not be difficult to reftore the
Porifms of Evcrip, if the Greek text of PAppus were publifhed.

* Dr. HaLLEy, in the prefice  to the \Seetio Rationis, (laft page) Ipeaking of a
work of FermATS, adds;  qui (fe. FExmaTivs) et Porifimata Everipis opus Iang‘P
 difficillimom, redintegrare pollicitus c[t, verum fidem-non liberavit,”
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That text was within his reach, as there were two Greek
manufcripts of Paprus in the Savilian Library, of which, as
Profeflor of Aftronomy, he had a particular charge; but
there is no evidence of his having made any attempt, and
he died while engaged in another important work,. the
publication of the Conics of ApoLrownius, which was finithed
by his Colleague Dr. HALLEY. From the Savilian manu-
feripts, Dr. HALLEY was enabled to give an improved edition
of the preface to the feventh book of Parrus, with a trans-
lation much fuperior to that of Commanpine. The general
account of the Porifms is in fome places corrected ; but the
detail of the' contents of Eucrip’s work remained fo very
defeétive and unintelligible, that Dr. HarLrey, with his
great abilities and learning, and with his {fuccefsful expe-
rience in reftoring and elucidating feveral works of Apor-
LONIUs, was compelled to give up the inveftigation of the
Porifms as hopelefs; and he was brought (o this conclufion,
both from the difficulty of the fubjeét, and alfo from the
mutilations which the injuries of time had occafioned in all the
manuferipts which had been examined.* . - -
From all thefe feemingly unfurmountable obftructions,
it required .an uncommon 'degre_e_.uf zeal and, fortitude in
Dr. SiMsoN to undertake the inveftigation; and from his own
account, which has already been given, his perfeverance
was not lefs remarkable.  From the time of his firft, difcovery
of the nature of a Porifm, the Doctor, without negleéting his
other fecientific purfuits, occafionally applied his mind to this
very, curious fubjeét; and notwithftanding the many difficul-

Y g

* See Note B, at the end.
G 2
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tics which he encountered, he was at length cempletely
fuccefsful; not only in explaining the diftinétive character
of thefe Propofitions, but in the inveftigation of a number
of the individual Poriflms of Evcrip, and alfo of various
other Porifms, which were ufeful, both in illuftrating the
nature of thefe Propofitions, and in fhewing the application
of them in the refolution of difficult geometrical Problems.

Alter a certain progrefs in the profecution of this fubjeét,
it became an important objeét to afcertain a juft definition
of the Porifm. The definition given by the later Mathema-
ticians, as ftated by Parpus, but cenfured by him, * quod
“ deficit hypothefi a Theoremate Locali,”* clearly implies
that a Porifm had an immediate reference to a Locus ; though
it is not lels clear that Papeus confidered Loci as only one
clafs of Porifms, (a large one no doubt,) but that of courfe
many Porifms have no conneétion whatever with Leci,

But the definition which Pappus quotes from the ancients,
as more charaéteriftic of Porifms, is too general for any ufeful
purpofe; and though it does correfpond to the nature of
thefe Propofitions, yet it is deficient in diferimination, and
of itfelf neither conveys any precife notion of Evcrip’s
Porifms, nor gives affiftance in the inveftigation of any indi-
vidual Propofition,

* ¢ Ctuod deeit in hypothefi Theorematis Localis.” Harwr. verfio.

+ Parrus, in his defeription of the Porifms, (preface to 7th book,) ftates the
following definitions of a Theorem, a Problem,anda Porifm: “Differentias autem horum
# trinm, melins intellexiife veteres, manifeftom eft ex definitionibus. Dixerunt enim
“ Theorema effe quo aliquid proponitur demonfirandum ; Prollema quo proponitur
 aliquid conftruendum; Porisma vero efle quo aliquid propenitur inveftigandum.*
Harvrei verfio.
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After much confideraticn of various forms of a Delinition
which had occurred to him, the Doétor finally fettled the
following: * Porifma eft Propofilio in qua proponitur demon-
“ ftrare rem aliquam, vel plures datas effe, cui, vel quibus, ut et
¢ cuilibet ex rebus innumeris, non quidem datis, fed qua ad ea
¢ qua data funt eandem habent relationem, convenire often-
¢ dendum eft affectionem quandam communem in Propofitione
¢ deferiptam.”* '

The Doétor illuftrates the propriety and accuracy of this
definition by many examples; and fhews particularly wherein
the definition blamed by Parrus coincides with his, and
wherein it is deficient, by excluding many genuine Porifms.
The definition indeed, with much addrefs, 15 {o framed as
to correfpond with all the intimations of Parrus refpecting
Porifins, and alfo with the charaéter of the individual Porifms
of Everip, which Dr. Simson had difcovered ; and therefore
may juftly be confidered as expreflive of the notions on this
fubject entertained by the ancients.. It is not pretended that

* Fromthe neceflary generality of expreffion for comprehending every clafsof Porifins,
there is fome obfcurity in this definition ; but the Latin langoage, which Dr Simsox
ufed in all his mathematical wrizings, is in this cafe better fitted for giving precifion,
and for preventing ambiguity, than the Epglith. Io Mr. Lawsowr’s tranflation of
Dr. Simsox’s Introduction to the Porifms, which is plainly meant to be ftrictly literal,
this definition is expreffed thus: © A Porifm is a Propofition in which it is propoie
“ to demonitrate that fome one thing or more things are given, to which, as alfo to
* each of innumerable other things, not indeed given, but which have the fame
* relation to thofe which are given, it is to be fhewn that there belongs fome common
** affefkion deferibed in the Propofiion.” The following lefs literal wranflation i

- propofed by Mr. PLa¥rain, for remedying part of the obfcurity: *“ A Porifm isa
* Propofition in which it is propofed to demonftrate that one or meore things are
* given, between which and every one of innumerable other things, not given, but
** aflamed according to a given law, a certain relation, deferibed in the Propofition, is
“ 1o be thewn to take place.” Ed. Tranfa&. vel. iii. p. 172, Note.
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this was a definition of the ancients; for probably no precife
definition was given by them, of either Theorem, Problem,
or Porifm. None appears in the works of the more early
Geometers, which are ftill preferved in a confiderable degree
of purity, and where fuch definitions would naturally have
had a place. And we may affirm with much probability, that
if any ufeful and chara&eriftic definition of a Porifm had
reached the times of Parpus, he would not have negleéted fo
valuable a remnant of ancient mathematical {cience, in a ork
obvioully defigned for the prefervation of the more curious
portions of it. He does not omit a definition, which probably
was only a’traditional and pointed obfervation of fome ancient
Geometer; and though of no ufe in explaining the charaéter
of a Porifm, yet it in fome degree fortified his objection to the
definition of the later Mathematicians, who, he fiates, from
inability, could not accomplith the invefitigation of Porifms;
but fatisfied themfelves with affuming the confiru¢tions as they
found them in Evcrip, or other Geometers, and adding the
demonfirations.

It is obferved by Parrus, that a Porifm is neither a problem
nor a theorem, but fomething of an intermediate nature; and
that it might be propofed either as a problem or as a theorem
fome Geometers contending for the one, and fome for the
other. Dr. Simson has given a form to the enunciation of a
Porifm, implying this intermediate charaéter between a
‘problem and a theorem. 1In his enunciation it is aﬂirn‘sé[d
-that certain things may be found, which fhall have the relations
or properties therein deferibed. Perhaps this form refemblés
more that of a theorem than of a problem; but at the fame
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time, the things, of which it is faid that they may be found,
muft be actually inveftigated by analyfis, as if the Propofition
were a problem.  Were it {imply propofed to inveftigate
certain things which would have the properties exprefled in
the Porifm, it may be regarded as a problem; but if thefe
things are found by a conftruétion deferibed in the enunciation,
tlie Propofition becomes a theorem, affirming the truth of the
properties aflerted; and then a demonfiration only is required,
without any inveftigation; in the manner which appears to
have been praétifed by the later Mathematicians, alluded to
by Pappus.*®

The moft fatisfactory illuftration of thefe definitions s
by examples, of which Dr, Simson gives a great variety;

* The enunciation of a Porifm as a problem, is pot confifient with the ufual cha-
rafter of fuch Fropofitions. Problems commonly (whatever difficulty attend the
aftual refolution of them) are almoft immediatély recognized by thofe having fome
knowledge of geometry, as either poflible in certain circumftances of the data, or as
altogether impoflible; and it is nnufual to propofe as a problem, * to find things with
¢ gertain properties, refpefting the poflibility of which no judgment can be formed
“ without an analyfis, or fuch confideration as is equivalent to an analyfis.” For
cexample, if it had been propofed as a problem in the time of ArorLLoxivs, to find in
‘a given pnrnbﬂln a point having the property of the focus, that peint being then
unkoown ; fuch a Propofition would not have been confidered as a proper problem,
but in reality would have been a genuine Porifm,~——Procrus, in his defeription of
“Porifms, mentions the 1 Prop. 3 Elein, ** to find the center of a circle,” as a Porilm,
‘being in fome meafure between a problem and a_theorem.  But in that cafe, as a
p],:ele, from E-uc;.:;p 5 deﬁmlmn of ity moit bave a center, ihe Pmputmun “ to find
;hnt center,” f-:r:ms to be a proper Problem. Had the circle been defined from
another of its pmpc:rt:&s. as for inftance, from its being prudncm‘: h}r the extremity of
a ftraight line moving at right angles to another firaight line given in magnitude and
pofition, and in the fame plane, fo that the fquare of the moving line be E-qnal to the
'reﬂ‘aﬁgle by the fewmeht& into which it divides the given line ; ‘then the finding of the
.center would be a proper Porifin, and niight be enunciated thos: * within a given
* circle (defined in the inanner now mentioned) a point may be found, from which
“eegl) firaight lines drawn to the circumference will be équal.”



19 LIFE. AND WRITINGS OF

and he diftinguithes clearly the Locus and Local Theorem
from the Porifm, though all the three, in a large clafs of the
latter, are convertible into each other. He proceeds to give
examples of Porifms altogether unconneéted with Loci, and
adds hkewife an algebraical or arithmetical Porifm; all of
which, however, are clearly comprechended in his own defi-
nition, and difplay the defect of the definition cenfured by
Parrus.

Alter an ample expofition of the nature of Porifms, the
Doctor proceeds to the reftoration of fome of Evcrin’s Porifms,
beginning with the general Propolition contained in Parppus,
though in an 1mperfect ftate, and diftributed into the ten
cafes alfo remarked by him; adding the fecond general
Propofition, which is an extenfion of the firft. He then invefti-
gates feveral other Porifms afcertained to belong 10 Evcrip,
from the remaining fragments of his defcription; and by
employing fome of the Lemmata aflumed by Evcrip, and
preferved by Parppus, he proves the identity of his invefti-
gation with that of the original author. The Doctor’s inveiti-
gation of Porifms, of courfe, is in the ancient analytic method ;
though from the general nature of thefe Propofitions, fome
variation in the form, from what is ufed in a common problem,
is requifite. The things to be inveftigated, as in the com-
mon analyfis, are fuppofed to be found ; and the relation
of them to the innumerable other things muft alfo be affumed,
and often, as exifting in different fituations, to exprefs effectually
the general nature of the Propofition.—It is unneceflary here,
however, to enter more particularly into thisdifcuffion, as the
propriety ‘and ufe of the form adopted by Dr. SiMson can
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can be fully explained only by examples, and will be intel-
ligible to thofe who have duly confidered what he has
written on the fubjeét.*

FermaT’s five Propofitions, though ftated by him in
the form of theorems, are undoubtedly Porifms, and as no
inveftigation or demoniiration was given of them fo far as Dr.
Stmson could learn, they are properly added. He gives them
the appropriate form of Porifms, renders them more general,
and adds the neceffary analyf(is and compofition. The fecond
Prop. of FErmAT belongs to the parabola, and is demon-
firated in the Doétor’s Conies, Prop. 19. Lib. v. 2d edit.

The Porifms of Everip, fo far as may be conjectured from
the defeription  of Paprus in its prefent imperfect fiate,
feem all to have had reference to the circle and ftraight lines,
and therefore may be called plane; but it is obvious that the
Conic Seétions may fupply many folid Porifms, and fuperior
lines in like manner may be the fource of fuperior clafles of
Porifms, which the ancients would have called linear. Dr.
SimsoN concludes this work with fome elegant Porifms of
his own, and fome by Dr. STEwWART, one of the very few
to whom he bad, in the earlier part of his life, freely com-
municated his invention.j He takes occafion alfo to fhew the

* I{hall quote here an important obfervation of Dr. Simsox™s on this fubject.
Opera Relig. p. 337, “ Semel igitur ad minimum, pun&um, re&a, angulus, vel
“ quodcunque fuerit de quo in Porifmate aliquid generaliter affirmatur, fumendum
“ eft utcunque, intra tamen limites, fi qui fint in Poriimate prefcriptos, ut legitime
¢ fiat analyfis. Szpe autem brevius et facilius ea que inveftiganda funt invenientur,
“fi tum quevis ex praedictis rebus fumatur utcunque, tum denuo modo quodam
¢ particulari {fumatur, quando hoc fieri poteft.”

1 See Note, 2 C. at end,
H
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utility of Porifms in preducing eafy refolutions of geometrical
problems, which, without that affiftance, might be complex
and difficult.

This ‘application of Porifms by the ancients is f{tated by
Pappus; who infinuates alfo, that little had been done refpeét-
ing them by the geometers fubfequent to Evcrip; but as
Evcrip’s treatife is part of the rowos pEmeapE#a;, we may
prefume that this ufe of the Porifms was in contemplation
of the author, and was probably regarded by fubfequent
geometers as the moft important.

I cannot omit adverting in this place to a very ingenious
theory of Porifms propofed by Mr. Profeflor PLAYFAIR,
of Edinburgh, firft briefly in his account of the life of Dr.
STEWART,* and afterwards more fully explained in a memoir
on-that fubject in the third volume of the Tranfations of the
Royal Society of Edinburgh. The refult of his inveftigation
is, that a Porifm is the cafe of a problem .which becomes
indeterminate ; or more particularly, ¢ a Porifm is a Propo-
“ fition afhrming the poffibility of finding fuch conditions
¢ as will render a certain problem indeterminate, or capable
“ of innumerable folutions.’§ = But though I admire the
ingenuity, and fully admit the foundnefs, of this definition,

+ It is proper to obferve that Dr. Simsox gives a corre@ed edition of all the Lem-
mata belonging to the Porifms, which muft be very ufefu] to thofe who may attempt
to recover more of Evcrin's Porifms.

# This life of Dr. StewarT, read before the Edinburgh Seociety in July 1784, was
publifhed 'in the firft volume of the Tranfactions.

§ In this paper is given a comprehenfive and very ingenious theory uf.tht
nature of Porifms founded on this definition; to which the reader who is defirons of
fatisfatory information on the fubjeét is referred.
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and alfo the utility of the principle on which it is founded,
in the difcovery of Porifms, I muft acknowledge my doubt
of that particular notion of a Porifm having ever been
adopted, or even propofed, among the ancient geometricians.
The circumftance of its being fo fatisfactory as a definition
is to me a proof that it was never generally known or
embraced : for had it ever been approved and eftablithed, it
feems {carce poffible that it fhould afterwards have been
negleéted and loft. That among the ancients the confidera-
tion of the relations fubfifting among the data, in fome
problems, might have occafionally fuggefted the particular
cafe in which thefe problems would become indeterminate,
is very probable. It might alfo have often occurred to them,
that this indeterminate cafe involved an important general
Propofition, which might be feparately ftated as fuch, and
preferved. Many Porifms of Eucrip may poflibly have
been invented in that way; but ftill T entertain a doubt,
if ever the ancients were in pofieflion of this notion as a
principle, and as the proper ground of the definition of a
Porifm. Pappus mentions the definition of the ancients, and
apparently as the only one which they were known to
poliefs, though, as has been remarked, it be of no particular
ufe. He mentions alfo a definition of the later mathematicians,
which he cenfures as erroneous: but ‘if fuch a compleat
and fatisfactory definition, which not only accurately dif-
tinguifhes that clafs of Propofitions, but points out an obvious
fource ‘of the difcovery of ‘them, had ever been generally
underftood among the ancients, it is difficult to {uppofe that
it could ever have been loft; and had it reached the time
H 2
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of Parprus, it is moft improbable that he fhould negleét
the recording of 1t in his detailed account of EvcrLip’s treatife
on this fubjeét. With thefe firong internal probabilities,
and the total want of external evidence, I muft (with defer-
ence, hiowever, to the opinion of thofe whe may think differ~
ently) adhere to the judgment which I have already exprefied
concerning the recent origin of this excellent definition
propofed by Mr. Prayrarr.”

The very compleat account of the Porifms given by
Dr. Simson in this pofthumous treatife may be confidered
as fo fatisfactory an illuftration of the nature and charaéter
of Everip’s work, that the juftice of the concluding remark
of his preface will readily be admitted : * His igitur doc-
“ trinam Porifmatum fatis explicatam, et in polterum ab
“ oblivione tutam fore, fperare liceat.” I may take the
liberty of adding, that though Dr. Simson’s fame, as an
accurate, elegant, and ingenious Geometrician, be eftablifhed
from his other works; yet the reftoration of the Porifms of
Evcrip will be regarded by pofterity as the moft important
produétion of thofe powers of inveftigation and genius, with
which he was {fo eminently endowed.

There remain fome fmall traéts in the pofthumous volume,
which fhall be very briefly mentioned.

The treatife De Logarithmis is formed on the model of the
fifth book of EvcrLip; and notwithftanding the great variety

* See Note D. at theend. I may here obferve that the two definitions are per-
I':EH_-,r confiftent ; but though Dr. Simson’s might eafily be derived from Mr. Prax-
Farr's, yet the deduftion of Mr- Prayrair's from the other is by no means fo
obvious, and does not appear to have ever occurred to Dr. Sruson.
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of explanations which have becn given of that celebrated and
moft ufeful invention, yet a deduction of the properties of
Logarithms, with the fame firict manner of demonftration
which is ufed by Evctip in treating of proportion, remained
a defideratum in the {cience. It was undertaken at
the requeft of the late Earl Stanmork, who fuggefted to
him fome valuable hints on the fubjeét; and the traét, though
thor!, is compleat, and appears to be the laft work which he
finithed. His correfpondence with the Earl Stanmore
about the plan of it was in the year 1752 ; and the fair copy
from which the tra¢t was printed, isdated Feb. 19, 1762, But
in this fome correétions were made with the fanétion of the
Earl STANHOPE.

The next tract, De Limitibus Quantitatum et Rationum, 13
only a fragment; but it contains a rigorous demonftration of
the principles of fluxions, and of prime and ultimate ratios.
It is well known that from the time of the invention of
fluxions, fome inaccurate ecxpreflions refpeéting infinitely
little quantities, and fome loofe reafonings founded on fuch
expreflions, had crept into that branch of {cience. Much
difcuffion arofe, and a ferious controverfy was maintained for
fome time; which, in a fcience profefling to be founded on felf-
evident principles, and conduéted with ftri¢t demonftration, was
of itfelf a matter of fome reproach. Mathematicians of confi-
derable name took a part in the bufinefs; and many treatifes were
written, with a view to remove the objeétions which had been
ftarted, and alfo to give a rigid demonfiration of the principles
and rules of this new and moft important analyfis. The doc-
trine of limits was certainly implied (though not in language
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calculated to prevent every objeétion) in Sir [saac NEwTon's
Propofitions of prime and ultimate ratios. The principle,
however, came afterwards to be ftated in more accurate
language; and is now by univerfal confent admitted to be the
found foundation on which this branch of the feience ought
to reft. This certainly has been ‘properly explained in other
treatifes; yet it may be hoped that this fragment of Dr,
Simson’s will be confidered by the admirers of the fimplicity
and accuracy of ancient geometrical reafoning, not only as free
from even the pretence of objection, but as a demonftration,
with elementary perfpicuity, of the principles of fluxions.®
At the end of the volume is an Appendix, containing a few
geometrical problems refolved in the ancient analytical methed.
_This addition was made at the requeft of the late Earl
Stanuore; butit is proper to mention, that it does not appear
that Dr. StmsoN ever intended to make any feleétion of fuch
problems, with a view to publication. There are, no doubt,
among his papers, a great number of geometrical problems;
fome of which are valuable, but almeft all of them appear to
have been taken up only from the fuggeiftion of the moment,
either from his reading, his correfpondence, or from his own
particular ftudies; but generally without any decifive marks of
his having given a particular confideration of the beft poffible
folutions. The few added in this place were feleéted juft
when the volume was nearly printed, and without any parti-

= Tt appears from Dr, Srmson’s papers, that he had been thinking of the method
of limits as far back as 1736, and then propofed to extend this method to the firft
and fome other Propofitions of the Principia, No trace howeyer remains of his hav-

ing compleated this defign.
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SECTION 1V,

Of Dr. Stmson’s Unpublifhed Papers and Correfpondence.

SHALL conclude the account of Dr. Simson’s labours and

inventions with a few obfervations on his unpublifhed
papers, and his correfpondence.* From thefe papers it does
not appear that he ever ferioufly embarked in the reftoration
of any other of the treatifes in the rowos cvarvoutve;, except
thofe already mentioned. In an early MS. volume, indeed,
he gives an arrangement of the cafes of the Problem of the
Tactions, and in other papers the folutions of moft of them.f

* Wherever in this Memoir I have made ufe of Dr. Simsox’s unpublifhed papers,

ihe reference to them is particularly remarked, that any inadvertence or miftake of
mine might not be attributed to him.

1 The Taétions of Arorrow1vus were firft reftored by Viera, in a treatife, which
he calls Arorrontus Gallus. Afterwards they were reftored by various mathema-
ticians, both geometrically and algebraically., A Treatife of the Tactions by J,
Guer. Camerer was publifhed at Gotha and Amfterdam in 1795, and is mentioned
with commendation by MoxTucLa, (tom. iii. p. 14,) but it contains only an edition
of VieTa's treatife, with notes and additions, and a curious hiftory of the Problem.
The hiftory is interefling, from the aceounts which it contains of the labours of fome
foreign mathematicians upon this problem, which are little known in this country.
He gives the preface and Lemmata of the Tadtions in Greek, with fome various read-
ings of feveral manufcripts of Paprus, Though VieTa’s folutions are elegant, yet they
are in feveral refpeéts deficient. There is not a full diftinétion either of the cafes, or of
the neceflary determinations. No analyfis is given, and no attempt to reftore the
ArorLLonian folutions by the ufe of the Lemmata in Parpus, which had been affumed
in the work of ArorLrowNius. See Camerer de Tactionibus, p. 4, and p. 12.
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It would feem, however, that as there was little difficulty in
this problem, it had not been fufficiently interefting to engage
him in a compleat reftoration of it. The ufe of one of the
Lemmata, (Prop. 117, Lib. vii. Pare1,)i in refolving a cafe of
the Taéions, did not for fome time occur to him; but having
difcovered it, he deduced from it the elegant folution of that
cafe which is printed in the pofthumous volume. I found
among his papers the following date of thisfolution: * Feb. 9,
“ 1734, mane, poft horam [™" ante meridiem.”” So minute
was he in fome of thefe notices; and in this cafe perhaps, at
the moment, he felt a little fatisfaction from having overcome
the only difficulty in reftoring the Taétions inthe AroLLONIAN
method.

Paprus, in his defcription of the Taétions, obferves that there
are other problems refpeéting Taétions, which were generally
neglected by the editors; of whom, however, fome prefixed
one of thefe problems to the firft of the two books of AroL-
LONIUS, as an ealy and proper introduétion to the doétrine of
Taétions.* Pappus gives the general defcription  of  this
problem; from which Dr, Simson ftated the arrangement and
folution of the feveral cafes; and he alfo propofed and refolved
another problem of Tactions, viz. ¢ of points, lines, and
‘ circles, any two being given to defcribe a circle through
‘¢ the points, or touching the ftraight lines or circles, of which

1 See Note E. at the end.

* This Problem is “ of points, fraight lines, and circles, given in pofition any two,
* to defcribe a circle given in magnitude, which may pafs through the given point
“ or points, and touch alfo (if poffible) the given lines or line,” This problem was
“ alfo refolved by Marinvs GHETALDUS.

I
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“ the centre fhall be in a ftraight line given in pofition.” But
all thefe problems, though very eafy, may be occafionally
ufeful, when a propofed problem can be reduced to a cafe of
any of them.

With refpeét to the Inclinations of AroLLonius, he feems
to have beftowed little attention; only it may be obferved,
that, after repeated unfuccefsful trials, he found (February
20, 1723) the folution of the problem about the Rhombus, by
the Lemma of Paprus, (Prop. 70, lib. vii.) which ArorLro-
~n1vs no doubt had employed in his folution. The figure of
this Lemma in CoMMANDINE's Paprpus, which is erroneous,
was at the fame time amended.* The Inclinations had been
reftored by MariNus GHETALDUS ; and {ubfequently to Dr.
SimsoN’s time, by Dr. HorsLEY, the late Bifhop of St. Afaph,
in 1772; and allo by Mr. WALEs, in 1779. I may further re-
mark, that Dr.SimsoNn made fome ufeful correétions of another
Lemma of the Inclinations, viz. Prop. 85, lib. vii. Parpr.  And
in this Propofition is an example of the deduétion of a problem
to a cafe of the Seéfio Determinata, which is thence confidered
by Parrus as compleatly refolved; and in the demonftration a
reference is made to that cafe, being Epitagma 2. Prob. 3. lib. i.
Sect. Determ. In CoMMANDINE’s time the loft treatife De
Sect. Determ. had not been reftored; and therefore, in his
commentary on this Propofition, he gives a folution of that
cafe, as neceflary to the folution of this lemmatic problem.

# See Note F. at the end, in which is given Dr. Siusow's folution, and the
amended figure of the Lemma. It may be obferved, that an ingenious correftion of
the Lemma, and of its figure, as it is delineated in the Sayil. MS. No, 3, is given by
Dr. HorsLev, in his Reffitution of the Inclinations.
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Among the Doctor’s papers there remain alfo fome fragments
relpecting Loci ad fuperficiem, of which EvcrLip compofed
two books, making a part of the rémo; avaivoutves. PAPPUS,
in his preface to his feventh book, gives no defcription of thefe
two books, nor any account of their contents, from which, as
in other cafes, geometers might have been enabled to explain
or reftore them. There are, indeed, afew Lemmata at the end
of his feventh book, faid there to belong to the Loci ad fuper-
ficiem, but the firft, as it is enunciated, and the other four,*

% Thefe five Lemmata are in Commannine's tranflation, and fome of the MSS. in
a very imperfect ftate, as will appear from the following fhort account of them.

The enunciation of Lemma 1, (Prop. 235.) is a {imple Conic Locks, but in a fort
of fupplementary enunciation is an allufion to a Locus ad superficiem, which in its
prefent ftate is unintelligible; but a conjefure about the meaning of itis propofed by
Dr. Wacwis, in the Savilian copy of Commanpineg.

In fol. 300. a. Commann. 1588, the four lait lines, though in the type of the com-
mentary, is a part of the text, and the Greek, of which it 15 a verfion, is in the Savil,
MS. No. 3. It is the enunciation of a well-known Conic Leocus, but without any
demonftration ; and at the end it is faid, “ that it will be fhewn by premifing the
* following Locus.” This probably was Lem. 2, as the next Propofition 236 (viz.
the Locus referred to) is Lem. 3.

Prop. 236. Lem. 3. is alfo a well-known Conic Locus, confifting of three cafes,
belong to the three feftions; but the firft cale of the parabola is alone demonfirated
in this Propofition.

Prop. 237. Lem. 4. This is the enunciation of the two cafes omitted in the pre-
ceding Prop. 236; viz. thofe of the ellipfe and hyperbola, and thefe are analyzed
and demonfirated,

Prop. 238, Lem. 5, This propofition is only a repetition of what I fuppofe to have
been Lem. 2, and is the fame Locus to the three fe@ions as was there fiated. Parprus
demonfirates only the firft cafe of the parabola, by a reference to Prop. 236 ; but the
other two cafes of the ellipfe and hyperbola arc eafily demonftrated by a fimilar
reference to Prop. 237.

I'may further remark that the Locus ad hyperbolem, in Prop. 237, is affumed by
Pareus in the folution of a folid problem, Prop. 34, b. iv. without however quoting
cither Prop. 237 of b. vii. or Arorroxivs. And no doubt it was at the time a well-
known folid Locus.

I 2
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are all {folid Leci; and truly contain only two Loci, of which
the one is preliminary to the other.  What follows the enun-
ciation of the firft (viz. Prop. 235) in its prefent mutilated
ftate is unintelligible; it has, however, fome allufion to a Locus
ad [uperficiem, but the other four have none whatever. TItis
indeed fomewhat fingular, that thefe Propofitions are introduced
in this place. Parrus, in his preface, profefles to give an
account of the treatifes of the réwos dvarvousvos, only fo far as
the Conics of ApoLrLontus, in the arrangement affumed by
him, which 1s not the order of time, excluding thereby (from
defign, we may fairly fuppofe) the Loci ad jfuperficiem, and
feveral others. Perhaps thefe Lemmata may be a fragment of
fome other work, as probably is the Propofition, called ijupx &
evarvoutve towe, Tubjoined to them in {everal MSS. which has
no obvious conneétion with any other Propofitions of that
feventh book. It is poflible, however, that thefe five Propo-
fitions may have been Lemmata in Locos ad fuperficiem; but
being folid Loci, might have been confidered as a proper
addition to the * Lemmata in Conica AroLLowII,” to which
they are fubjoined.

In the defcription of the Loci Plani, however, a fhort
account is given of the Loci ad fuperficiem, and they are
mentioned alfo in Prop. 28 and 29, lib. iv. Parrr; which are
problems refolved by means of Loci ad fuperficiem, and which
Dr. Stmson has correéted and rendered intelligible. Thefe
are all the materials remaining for the inveftigation of this

difficult and curious, though perhaps not very important, piece
of ancient geometry, ]
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Dr. Simson had begun very carly to confider thefe Loci ;
for in 1721 I find fome equations for exprefling the relation of
the co-ordinates, by means of three indeterminate quantities.
It appears alfo that he had afterwards defigned to give a regular
explanation of thefe Loci ; for there remains a preface for fuch
an effay, in which he propofes to explain the method of in-
veftigating fuch Loci by examples. TFrom thefe he hopes that
it would be eafy for one well acquainted with folid Loci to
inveftigate and defcribe any Loci ad fuperficiem which can
arife from Conic Sections varioully fituated; (*“wvario fitw
difpofitis.’) In the beginning of the preface, where he remarks
the very little known of thefe Loci among the moderns, he has
a marginal correétion, intimating that he had not, at the time
of writing this preface, feen the treatife Des Courbes a double
Corbure, which he afcribes ({furely frominadvertence) to D. N.*
But as there is no treatife of that period of this title, or indeed
on this fubjeét, but that of M. CrarravT, publithed in 1730,
there can be little doubt of that being the work alluded to by
Dr. SimsoN.§

* M. N:icowrg, in a Memoir of the Academy of Sciences, (1734) butfublequent to the
publication of CrairavT's work, makes an allufion to the curves of- double eur-
vature. M. Nicore wasone of the cenfors of CLainauts treatife.

+ The very flight notice of the ancient Loct ad superficiem, by Des CArTES, in his
Geometry, (book ii.) was of no ufe for Thr. Stmsown’s inveltigation.  ** At vero duabus
“ conditionibus deficientibus ad hujus punéti determinationem, Locus in quo illud
“¢ reperitur [uperficies eft,” &c. This, to be fure, correfponds to an equation with
three unknown quantities, but it is not purfued by Des Carres.  His commentator
ScuooTeN gives two examples, which may perhaps be included in the general
defcription of the Loci ad superficiem by Paprus, in his account of Loci Plani; but
the Data and the Locus are all in the fame plane, and they furnith no illafiration of
what Dr. Simsown confiders as the objef of the ancient treatife of Evevrip,— See
CarTestt Geomef, Amft. 1683, p. 34; and Scacor. Comment. p. 228, See alfo.
ScuooTENI1 Sediones Miscellaneee. Lugd. Bat. 1657, p. 404.
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All thefe are comprehended in the following equation:
xx+g-xy+ax+5_)r+‘—:-'}y+j—}rz+§~xﬁ+gz+gzz: Dato.

The figns being any how changed.*

In proceeding however to examples, he treats the fubjeét
geometrically, and without any reference to the equation.
There are indeed feveral examples, but all of them, except a
few of the fimpleft forms, are unfinithed ; and though in the
firft there isa confiderable progrefs, and an inveftigation of the
common {eétion of the Locus ad superficiem {fought, when
cut by feveral planes in different pofitions, yet he mentions
feveral others to be afcertained, but which are not further
profecuted. The Doétor was not eafily diverted from an
inveftigation, merely from the difficulty of it; and we may
therefore reafonably infer, that he abandoned the fubject,
partly from its having been previoufly taken up by CLAIRAVUT,
and partly from confidering it as a branch of ancient
geometry, of inferior importance and utility.+ The omiflion
of any defcription of this and fome other treatifes of the
riwos avaivouéveg, in the preface to the feventh book, is a
prefumption of a fimilar eftimation of the Loci ad fuper-
Jiciem being entertained by Parpus.}

* See Note G.
4 See Note G. at the end, fome of the eaficit examples.

+ In vol. ii. p. 151, of Fermat's works, there is a letter of his to RoBERVAL, in
which, after fome obfervations about Loci, and particularly refpeéling one of the
fecond book of AroLLonius, he adds,  de Locis solidis et ad superficiem multa guoque
e sunt deteifa.” He flightly alludes to the fame fubjeét in a letter to Sir Kensrm
Diesy. Warrisit Opera, tom. ii. p. 850. Alfo in page 116 of fecond vol. of
Framat's works, in the preface to his Porifms, after mentioning the reftoration of
ancient treatifes of geometry by SweLrius, Viera, and Marisus GHETALDUS, he
adds, * fequebantur Loci plani, Loci solidi, =t Loci ad superficiem, et huic quoque
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Refides thefe fragments of geometrical fpeculations, there
are a great variety of Problems, Theorems, Loci, Data, and
Porifms, difperfed through the Doctor’s papers, and particu-
larly in the MS. volumes, which he called 4dversaria, ot which
cighteen remain. Thefe in general, as has already been
obferved, appear to have been analyzed or demonftrated,
as the circumftances of his reading, converfation, or ftudy,
happened to fuggeft; yet they may be confidered as a valuable
repofitory of fuch Propofitions, from which ufeful felections
might be made, for promoting the ftudy of gcometry in the
ancient method. They are depofited in the College library
of Glafgow; and it is much to be withed, that fome gentleman
acquainted with the fubje@, and who has leifure and incli-
nation for the tafk, would take the trouble of arranging a
proper collection.®

It has been repeatedly remarked, that notwithftanding Dr,
Simson’s early and continued partiality for geometry as

% parti pon ignoti nominis geometrz, fuccurrerant, eorumque opera manufcripta,
¢ licet et adhuc inedita, latere mon potuerint.” And in another letter to Mr.
RoBerval (p. 153) he oblerves, *“ J'en ay plus de cens Propofitions tres belles et
e particulierement des Liver soltdes et ad superficiem, maisle loifir me manque, &c.”
No further account however of thefe reftorations of Loci ad superficiem is to be
found. :

*® There are in thefe volomes, alfo, a number of geometrical demonttrations, by the
Dottor, of theorems, in the works of various eminent analyits, where they are treated
either algebraically, or if geometrically,with inferior {kill.—I may remark that moft of
the Propofitions alluded to are dated ; and on fome particular occafions not only the
day, but even the hour is noted. Sometimes alfo, when he had accomplifhed a
folution or a demonitration, which pleafed at the moment, {ome expreilion of his
fatisfaction is added. He began this pratice very early, even before he was eleéted
Frofeflor of Mathematies, and it was continued till about fourteen months before his
death. In the book of Adversaria Q. s the lateft date now to be found, 11th Auguft
1707; be being then in his eightieth year.
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cultivated by the ancients, he did not entirely negleét the
modern analyfis, but became well acquainted with algebra,
and with the common applications of it which were purfued
in the carly part of the laft century.® He certainly did not
approve of the prevailing ufe of algebra in geometrical in-
veltigations, which could be accomplifhed with more elegance,
and not feldom with more eafe, by the ancient method ; but
he made no fcruple of acknowledging the fuperior power
of algebra in complex geometrical inquiries, and more ef-
pecially in the application of it to fuch as are phyfical.—It is
probable however, from all the information which can now be
obtained refpe&ing his ftudies, that though he underfiood the
modern analyfis as delivered by Sir Isaac NewTon, yet he
did not continug to devote much of his time to the ftudy of
it, and thence did not enter much into the profound analytical
{peculations of fucceeding mathematicians,

It muft be admitted, alfo, that his rigid notiens refpeéting
algebraical reafoning, particularly in geometry, had a tendency
to limit inveftigations, by that method ; and to difcourage him
from purfuing the methods of modern analyfts, who felt no fuch
difficulties as had occurred to him. As an example, however,
of Dr. SimsoN’s knowledge of algebra, I may mention his inven-
tion of fome very fimple and excellent feriefes for finding the
circumference of a circle, of which he appears to have given
an intimation in 1722 to Dr. Jurin, then fecretary of the
Royal Society.—Dr. Jurin undertook to obtain the fentiments

* Dr. Simson often amufed himfelf, efpecially in the latter part of his life, in
refolving any geometrigal problems which attrafked his notice, by the algebraical
method, though he rarely made any entry of thefe folutions in'his ddversaria.
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of his learned friends on thefe feriefes; and therefore Dr.
Simson, in a letter of Feb. 1, 1723, tranfmitted to him his
paper on the fubject,* containing the feriefes, with two
elementary Propofitions from which they were derived.
Theugh Dr. Jurin was not apprized that any thing of the
kind had been done by others, yet by inquiry he found that
Mr. MacHIN, near twenty years before, had communicated
to the Royal Society fome feriefes of the fame form, but had
afterwards withdrawn them. Mr. MacHIN readily gave a
copy of his fericfes to be communicated to Dr. Simson,
which Dr. Jurin fent to him immediately after; (March

# ] annex a copy of the portion of this letter which relates to the feriefes. The
remainder of it refpeéts the Porifms, and is taken notice of in another place, For the
paper enclofed, fee Note H. at the end.

“ Srm,

“ Friday laft I had the favour of your very civil anfwer to the letter I lately zave
« you the trouble of : fome private affairs have kept me from transferibing the
« enclofed trifle, elfe you fhould have had it fooner,—The feries for finding the
¢ circumference of the circle which are in Mr. Suerwin’s Book of Tables, being
¢ deduced from tangents of arches which have a given ratio to the circumference, [
¢ was defirous to try if the like might not in a gencral way be drawn from tangents,
¢« whofe arches are not in a given ratio to it; and found a great many eafily flowed
¢ from the two Propofitions and their corollaries, which I haye encloled. The Pro-
« pofitions, though obvious enough, I donot find in Mr. Brices, or any of the authors
¢ T have fearched for them: the corollaries are long fince known, if I miftake not.
« Among the feries I have fet down, there is one which Mr. Jowes, in his Synopfis,
« fays he had from Mr. Macniw, and which is certainly one of the beft that can be
« found by this or any other method. Whether any or all of the reft have been taken
« potice of by any body, I am wholly ignorant; but you may foon difcover.

“ I thankfully acknowledge the favour of your kind offer to obtain the fentiments
* of fome of your learned friends upon the enclofed paper, but I entreat you may
¢ give yourfelf no morve trouble about it, fince I am afhamed to have given you
¢ already fo much, when the thing is fcarce worth taking notice of, and which you
¢ will eafily {ee is not to be thewn to any but as fuch.”

# Glaigow, Feb. 1, 1723.”

K
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1723). The extreme modefty with which Dr. Simson
mentions this ingenious inveftigation to Dr. Jurin,is remark-
able ; for though from the prefent ftate of {cience, thofe
feriefes may have loft their former importance, yet near a
century ago they bad the merit of novelty and utility, and
had then occupied the attention of Mr. MacuiN and Dr.,
SimsoN. It may thence be fatisfactory to fome readers to fee
a fuller account of them, which is given in a note at the end.*

The Mathematicians of the end of the fixteenth and
beginning of the feventeenth centuries began to apply
algebra to geometrical inquiries ; and this method was much
promoted and extended by Des Carrtes. The ufe of
negative and impoflible roots of equations was alfo introduced
into this analyfis; though by preceding algebraifts they
were at firft not oblerved, and afterwards when obferved were
reckoned ufelefs. While algebra, in its early and humble
ftate, was employed almoft entirely about numbers, thefe
roots were naturally negleéted, and the language of the firft
writers on the {cience was thence not encumbered with the
metaphyfical difficulties which arofe from the procefies and
reafonings of the followers of DEs CArTEs. Some of thefe
were reafonably confidered by Dr. Simson as defective in
that precifion of ‘definition, and {tri¢tnefs of argument, which
have ever been the boaft of pure geometry, and to which he
had been accuftomed from his almoft conftant ftudy of that
branch of the fcience. The Doétor, from this caufe perhaps,
conceived a prejudice againft an application of algebra, which

# Bee Naote H.



ROBERT SIMSON, M. D. 67

was accompanied with fuch difficulties; and was thence led to
treat of that fcience after the manner of the early writers on
it, with the limited definition and ufe of the negative fign.
Many detached obfervations on this fubjeét remain among his
papers;® and fome {hort effays alfo on cubic equations, in which
he endeavours to explain them without admitting negative or
impoflible roots. In the prefent ftate of that fcience, it is
unneceflary to mention the detail of thefe fpeculations ; and
it may be fufficient to remark, that though the method of
inveftigation was different, the refults were fimilar to thofe
contained in the Effay on the Negative Sign by that lcarned
promoter and patron of mathematical fcience, Mr. Baron
Masgres ; of which, from the correfpondence of opinions,
Dr. Simson fpoke with much approbation. Dr. SimsoNn’s
notions on this {ubjeét probably varied a little in the progrefs
of life, by his confirmed partiality for the ancient analyfis,
and an encreafing prejudice againft the algebraical. The
elegance and fatisfactory clearnefs of every ftep in the
geometrical method muft, where it can be employed, be
univerfally preferred to the almoft mechanical procefs of an
algebraical calculation. His animadverfions, however, on the
application of algebra to geometry, chiefly referred to
thofe cafes where it was not neceffary, and in which
the more excellent method of the ancients could be fuc-
cefsfully employed. In Plane Geometry, and in the Conic
Sections, the ancient method is ftill generally ufed, and
by good judges is allowed to be the beft for forming the

* Seein Note K, at the end, fome obfervations by Dr, S1msox on this fubjed,
in his letter to Mr. Gro, Lew1s ScoTr.

K 2
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tafte, and exercifing the realoning powers, of young perfons;
and Dr. Simson has done effential fervice by his geometrical
works, In exciting curiofity refpeéting thefe branches, and
facilitating the ftudy of them.

Dr. Simson has no where in his writings given any fpecific
opinion of the proper and neceflary ufe of algebra in geo-
metrical enquiries, and therefore we cannot judge with
precifion of his views refpedling it. It may be obferved,
however, that as the indefinite number of clafles of geometrical
curves, in the prefent ftate of both the ancient and modern
analyfis, can be conveniently treated of only by algebra, this
application of algebra muft be admitted as neceflary ; and
the definition of the Conic Sections by equations may be
regarded as an ufeful introduétion to the definition of
fuperior curves on that principle. Dr. SimsoN feems, in
the ecarly part of his life at leaft, in fome mcafwe to have
admitted this; for in a great number of folid Loci among his
papers, though demonfirated geometrically, the fuitable
equation is added. Probably, however, he never fet about
taking an accurate and comprehenfive view of the fubject
in all its bearings ; and having made his early choice from
tafte, the ancient analyfis continued through life to be the
favourite objeét of his ftudy.

Confidering the unbounded extent of mathematical fcience,
and the variety of branches into which it may, and has been
ufually diftributed ; it may be for the advantage of the moft
fuccefsful progrefs of the whole, that individual mathe-
maticians fhould apply themfelves chiefly to particular
divifions of it. Though there be a clofe connection among
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thefe feveral branches, yet a moderate knowledge of the
general {yftem may be fufficient for the fuccefstul cultivation
of any one portion of it, to which the attention of a mathe-
matician may happen to be dire¢ted. Flad Dr. Simson applied
his ardent mind to the modern analyfis, moft probably the
refults of his inveltigations would have been important; but his
not having devoted much of hisattention to the ftudy of it, was
certainly favourable to his progrefs in the laborious refearches
which he undertook refpeéting the ancient geometry. It will
be readily admitted alfo, that if fome of the great modern
analyfts happen not to have ftudied the ancient geometry, as
may be prefumed to be the cafe, they were not thereby
materially obftruéled in their profound inveftigations, by which
human knowledge has been fo much enlarged; though,
perhaps, by fuch previous ftudy, their works might in fome
inftances have been improved in fimplicity and perfpicuity.
It appears from the Doctor’s letters to the late Earl STan-
mmorE,* that his Lordfhip had recommended to him to attempt
the demonfiration of fome of the more important modern
geometrical difcoveries by the firict and more elegant method
of the ancients. This wasin 1751, and though he ftates it to
be very much his own wifh to make the trial, he confiders it
to be beyond his power, from the decline of his taculties. The
tract on Logarithms, and the fragment De Limitibus, {feem to
be his only attempts of that kind ; but he propofes to recom-
mend 1t to his {cholars, Dr. SrEwarT, Dr. Moor, and Mz
Wirriamson. There are indeed among his papers a lew
mmperfeét fketches (apparently of an old date) of attempts to

* See Note [. at the end.
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demonfirate geometrically the celebrated theorem of the Circle
invented by Mr. CoTes. He does not feem to have beftowed
much time to this fubjeét ; but T have heard him mention that
his plan was to demonftrate firlt the more eafy cafes, and then
to attempt to frame a general method of deducing any cafe
of this Propofition from the next preceding and more fimple
cale, from which a compleat demonfiration of the theorem in
its full extent might be derived. But in this he was unfuc-
cefsful, and he regretted the difappointment. But as neither
Dr. SIMSGN; nor any other geometer, fo far as is known, have
ever accomplithed a geometrical demonftration of this theorem,
we may confider the inveftigation of Mr. CotEes as an im-
portant example of the fuperior power of the modern analyfis,
in the difcovery and demonfiration of a Propolfition, very
general and difficult indeed, but ftriétly geometrical; and
though it be commonly exprefled algebraically, yet may, by
means of compound ratios, be enunciated in the pure language
of geometry.

Long before any {ymptom of decline in his health appeared,
he feems to have felt fome remarkable decay of his memory
and attention. This was not obferved by his friends, either in
converfation or in correfpondence; but his complaints of it
were fo particular and ferious, that no doubt can be entertained
of the faét, nor of the influence which it had in diverting his
mind from fome of the more fevere inveftigations which he had
formerly withed to purfue.*

In the preface to the Doétor’s Conic Sections, when recom-
mending the geometrical method of treating the fubjeét, in

* See Note K. at the end.
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preference to the algebraical, he has this remarkable fentence :
“ In quibus autem differat analyfis geometrica ab ea qua
¢ calculo inftituitur algebraica, atque ubi haec aut illa funt
¢ ufurpanda, atque que fint in mathematicis utriufque partes
‘ proprie, alias differendum.”  From this obfervation it muft
be acknowledged, there naturally arifes a prefumption, which
has been generally entertained, that the Doétor had confidered
the fubjeét, and probably written fomething concerning it:
and the opinion of fo diftinguifhed a mathematician on a point
of fome difficulty, and of which he was well qualified to judge,
would have been particularly interefting. But among his
papers no trace of fuch an attempt is to be found. Profefior
RosisoN, in his Life of Dr. Stmson already mentioned, feems
to think that a differtation on Leci, which he had feen when
attending the Doétor’s Lectures in the College of Glafgow,
might have been the traét to which the preceding quotation
referred.®* Of this, however, notwithftanding the weight of
Mr. Roeison’s opinion, a reafonable doubt may be enter-
tained, confidering the extent of the difcuflion implied in that
quotation, which muft have gone far beyond what fuch a dif-
fertation as Mr. RoBisoN mentions, could be {fuppofed to
contain. But Dr, Stmson’s own teftimony, in his correfpon-
dence with Mr. ScorT refpeéting this very fentence, is con-
clufive, and puts an end to all fpeculation regarding it, as he
therein explicitly declares, that on the fubjeét of it “ he had no
“ papers, and never wrote any thing on that matter.”” Fortu-
nately, a confiderable part of this correfpondence is preferved ;
and the moft important portion of it is placed in a note at the

* No trace of this differtation on Loci remained among his papers.
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end.®* The letters both of Mr. Scorr and Dr. StMson will be
read with intereft: they contain fome valuable obfervations on
the relative merits of the ancient analyfis and of the algebraical,
in the folution of geometrical problems. The fubjeét indeed
1s not exhaufted ; and as the correfpondence took place from
occafional circumftances, the difcuffion, though entertaining
and inftruétive, is of courfe limited very much to the points
which thus accidentally arofe. It touches little on the pe-
culiar powers of the modern analyfis, and is confined chiefly
to the comparifon of the two methods in cafes where either
may be employed.t

* See Note K.

4+ For {ome remarks on this correfpondence, {ee thelatter part of Note K.
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SECTION V.

Sketch of Dr, Stmson’s Character.

T was formerly obferved that Dr. Stmson’s mathematical

labours and inventions, of which fome account has been

given in this memoir, were the moft interefting occurrences
of his life, and moft illuftrative of his capacity and genius.

In attempting, however, to give a brief outline of the
Doctor’s charaéter, befides the talents difplayed in his geo-
metrical works, which claim the firft confideration, it may be
expected that fome obfervation alfo fhould be made of the
well-known difcriminative features of his mind, which, though
not important in themfelves, appear to have bhad an influence
on its greater qualities. Thefe peculiar features are ftill
affectionately remembered by his pupils, friends, and acquaint-
ances who furvive; and, from the eminence of his genius, they
may be regarded by others as objeéts of a natural and liberal
curiofity.

Dr, Stmson was originally poffeffed of great intellectual
powers, an accurate and diftinguithing underftanding, an
inventive genius, and a retentive memory: and thefe powers,
being excited by an ardent curiofity, produced a fingulat
capacity for inveftigating the truths of mathematical fcience.
By fuch talents, with a corre& tafte, formed by the ftudy of

L
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the Greek Geometers, he was alfo peculiarly qualified for
communicating his knowledge, both in his leétures and in his
writings, with perfpicuity and elegance. He was at the
fame time modeft and unaffluming; and though not indif-
ferent to literary fame, he was cautious and even referved
in bringing forward his own difcoveries, but always ready to
do juftice to the merits and inventions of others. Though
his powers of inveftigation in the early part of life were
admirable, yet before there appeared any decline of his
health, he felt ftrong impreflions of the decay both of his
memory and other faculties; occafioned probably by the
continued exertion of his mind in thofe fevere ftudies,
which: for a' number of years he purfued with unremitting
ardour,

Befides his mathematical attainments, from his liberal
education he acquired a confiderable knowledge of other
fciences, which he preferved through life, by occafional
reading, and in fome degree alfo, by his conftant intercourfe
with fo many literary men in his College.+ He was efteemed
a good claflical fcholar, and though the fimplicity of
geometrical demonfiration does not admit of much variety

+ Dr. Simsow in the early part of his life ftudied Botany, in which he made great
progrefs, and it became a fource of amufement to him in his walks. In the year
1746, when the Univerfity of St. Andrew’s wifhed to confer on him the degree of
Doétor, as he was a layman, a degree of medicine was propofed from the circumftance
juft mentioned, though he had no other pretenfion to diftinétion in that fcience.

It may be mentioned alfo in this place, that a few years afier he became a Profeffor,
lie compofed a tract on the School Logic, with' rigorous démonitrations of its rules.
Some fketches of it remain, which ﬁmngl}r mark the accuracy of his reafoning
powers to whatever fubjeét they were direfted.
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of ftile, yetin his works a good tafte in that point may be
diftinguifhed. In his Latin prefaces alfo, in which there is
fome hiftory and difcuflion, the purity of language has
been generally approved. It is to be regretted indeed that
he had not had an .opportunitity of employing, in early life,
his mathematical and Greek learning, in givtng an edition
of Parpus in the original language.}

Dr. S1MsoN never was married; and the uniform regularity
of a long life, {pent within the walls of his College, naturally
produced fixed and peculiar habits, which however, with the
fincerity of his manners, were unoftending, and became even
interefting to thofe with whom he lived. The f{triétnefs of
thefe habits, which indeed pervaded all his occupations, pro-
bably had an influence allo on the direction and fuccefs of
fome of his fcientific purfuits. His hours of ftudy, of amufe-
ment, and of exercife, were all regulated with uniform precifion.
The walks even in the {quares or garden of the College were
all meafured by his fteps, and he took his exercife by the
bundreds of paces, according to his time or inclination,

$ Dr. Simson's learned difcuffion concerning fome Greek terms in the account
of .the Porifms by Parrus has already ibeen mentioned, and a copy of it:is inferted in
Note C. I may mention there alfo another example of his critical knowledge. In
the dialogne of Prato, Mexo, there is a paflage, of which, even in the beft editions,
fome {entences are fomewhat obicare, and probably corrupted. 1t relates to an inge-
niqus fpeculation, of 3ll knowledge being only reminifcence; and asan illuftration, an

uninftrufted youth is led, merely by an examination, to aﬂ'mt to the truth of a geo-
metrical propofition, (an eafy cafe of the 47. 1. Erem. Evce.) This had atiradled
Dr. Simson’s notice; and he found that fome natural and ¢afy emendations, with the
addition of a diagram, which, in the dialogue, is plainly fuppofed to be exhibited to
the youth, rendered the argument intelligible and corre@. He had drawn up 2
detailed flatement of the paflage, and the neceflary corrections which, in his own

time I faw in the hands of one of his cglleagues, who has been dead many years: but
no trace of it is now to be found among the Doétor's papers, or any where clfe.

L 2
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It has been repeatedly mentioned, that an ardent curiofity
was an important feature of his character. It contributed
effentially to his fuccefs in his mathematical inveftigations, and
it difplayed itfelf in the fmall and even trifling occurrences of
common life. Almoft every objeét and occurrence excited it,
and fuggelted fome problem which he was impatient to refolve.
This difpofition, when oppofed, as it often neceflarily was, to
his natural modefty, and to the formal civility of his manners,
occalionally produced an embarrafiment, which was amufing to
his friends, and fometimes a little diftrefling to himfelf.

The Doétor, in his difpofition, was both cheerful and focial ;
and his converfation, when he was at eafe among his {riends, was
animated and various, enriched with much anecdote, efpecially
of the literary kind, but always unaffec¢ted. It was enlivened
alfo by a certain degree of natural humour; and even the flight
fits of abfence to which in company he was occafionally liable,
contributed to the entertainment of his friends, without dimi-
nifhing their affeéion and refpeé, which his excellent qualities
were calculated to infpire. One evening in the weck he devoted
to a club, chiefly of his own feleétion, which met in a tavern
near the College. The firft part of the evening was employed
in playing the game of whiit, of which he was particularly
fond; but though he took no {mall trouble in eftimating
chances, it was remarked that he was often unfuccefsful. The
reft of the evening was fpent in cheerful converfation, and as
he had fome tafte for mufic, he did not fcruple to amufe his
party with a fong; and it is faid that he was rather fond of
finging fome Greek odes, to which modern mufic bad been
adapted. On Saturdays he ufually dined in the village of
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Anderfton, then about a mile diftant from Glafgow, with fome
of the members of his regular club, and with a variety of other
refpectable vifitors, who wifhed to cultivate the acquaintance,
and enjoy the fociety, of fo eminent a perfon. In the progrefs
of time, from his age and character, it became the with of his
company that every thing in thefe meetings fhould be direéted
by him; and though his authority, growing with his years,
was fomewhat abfolute, yet the good-humour with which it
was adminiftered, rendered it pleafing to every body. He had
his own chair and place at table; he gave inftruétions about the
entertainment, regulated the time of breaking up, and adjuited
the expenfe. Thefe parties, in the years of his fevere ftudy,
were a defirable and ufeful relaxation to his mind, and they
continued to amufe him till within a few months of his death.
Striét integrity and private worth, with correfponding purity
of morals, gave the higheft value to a character, which, from
other qualities and attainments, was much refpeéted and
efteemed. Upon all occafions, even in the gayeft hours of
focial intercourfe, the Doétor maintained a conftant attention
to propriety. He had ferious and juft impreffions of religion,
which appear occafionally in his papers, and may be traced
even in the midft of fome of his mathematical inveftigations;*
but he was uniformly referved in exprefling particular opinions
on the fubjeét of religion; and from his fentiments of decorum,

* As an example, the following date of the {olution of a problem, which happened
to be his birth-day, may be quoted, as it flands in one of his MS, volumes :
; o 14 Oétobris 1764
“ 14 Oétobris 1687

[}
e
“ DEO Optimo Mazximo, Benignifimo Servatori, fit laus et gloria,”
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be never introduced religion as a fubjeét of converfation in
mixed fociety, and all attempts to do fo in his clubs were
checked with gravity and decifion.

Dr. Stmson in his perfon was tall and ereét, and his coun-
tevance, which was handfome, conveyed a pleafing expreflion
of the fuperior charaéter of hismind.* His manner had always
fomewhat of the fathion which prevailed in the early part of
his life, but was uncommonly graceful. He was ferioufly
indifpofed only for a few weeks before his death, and through
a very long life had enjoyed an uninterrupted ftate of good
health., He died on the firft of Oétober ]’,?'EE_, when his eighty-
firft year was almoft compleated; having bequeathed his {mall
paternal eftate in Ayrfhire to the eldeft fon of his next brother,
in whofe family it fiill remains. ¥

% In the College hall of Glafgow is a portrait of Dr. Simsown, which, though
painted when he was in the vigour of life, yet expreffes a likenefs tohis countenance
and figure as they appeared in advanced age. (On the title-page of this Memoir is
placed a fmall engraving from this pifture, with an infcription written by the late
Dr. Moor, Greek Profeffor at Glafgow, happily exprefling Dr. Simson’s difap-
probation of the modern ufe of algebra in geometry, and his fingular merit and
fuccefs in reftoring the ancient analyfis. See the Edinburgh Tranfadtions, vel. i.
p- 75. Hiftory.

+ Dr. Simsox, from his conftant refidence in the College, and his engagement in
ftudy, gave little attention to the improvement of his eftate, which defcended to him
encumbered with debts, and which became much more produétive to his heir than it
had been to himfelf. He was at the {amne time well acquainted with bufinefs, having
been for a great number of years Clerk to the Faculty, and in that charafter he had
the chief management of the property and other affairs of the College, which he
conduéted with his habitual regularity and accuracy. In his manner.of living he
was fimple and unexpenfive, except in collefting a “valuable ‘mathematical library,
which he bequeathed to bis College. Butfrom an income, ample with refpeét to his
habits, he made no accumulation ; having enjoyed the fatisfaétion of advancing young
relations, in his own time, by many adts of generofity.
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Note A. p. 28.

ROM Arorronius and his commentators to Myporcius and others

of the feventeenth century, Dr. Simson confiders this branch of
geometry as flationary for that long period. It has been properly obferved
however by different aunthors, that the points, in fublequent times called Focs,
were afcertained by Aprorrownivus only in the elliple and hyberbola, but not
in the parabola. The Rev. Dr. RogerTson, Savilian Profeflor of Aftronomy
at Oxford, in his learned Hiftory of Conic Setions, annexed to his Treatife on
that fubjeét,* after mentioning this obfervation, adds, that in two {mall trals,
now very rare, edited by Goeava, Louv, 1548, the firlt mention is made,
fo far as he knew, of the focus of the parabolat Gocava confiders the
fecond traft (De Speculo Ustorio) as of Arabic origin, and very ancient; and
allo that ViTELto had borrowed from it. ViTErvo flourithed about 1470,

# Sedionum Conicarum, Libri FI1. &c. Oxon, 1792, pp. 340, 362,

+ This publication appears to be a firlt edition, though other dates are given to it by
writers who quote it; and it has a Preface by Gemma Frusius. The fecond of thefe two
{mall trals feems to have been generally known before the edition by Gocava. Rocer
Bacox quotes it ; and VERNERUS, in his traét De Cubo Duplic, Nurem. 1522, append. 12ma.
plainly allodes to it. Mavurovrycus alfo, in a mifcellaneous volume, (Meilanz, 1558, ) (tates

M
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near a century bhefore Gogava; and in his Optics, prop. 42, 43, book ix,
(page 400, edit. Refneri,) the focus of the parabola, and the application of it
in forming a concave parabolic mirror are diftinétly deferibed, but without
flating the fource from which he derived them.

Itis plain, however, that the point, afterwards called the focus of the parabola,
was ufed by Parpus, though not formally dittinguithed or named, in prop. 238,
lib. vii. (fol. 303, b, edit, 1583,) which is a Locus to the parabola. But he
dues not mention the property, eafily flowing from that which he affumnes, on
which is founded the conftruétion of the parabolic refleéting mirror ; and it is
not improbable that this laft property had not been oblerved in the time of
Parrus, and that it was difcovered long after by the Arabian opticians. This
Prop. of Parrus muflt bave been well known to Dr. Stmson, though he
appears not to have confidered it as requiring notice in the fhort hiftory of
Conics in his preface.

It may be convenient in this place to make an oblervation on another
portion of the preface to Dr. S1mson's Conics, viz. the paragraph beginning,
¢« Proposttionuwm jamdudum, 8c.” (p. vi. Prefat. prim. et fec. edit.) and
ending ¢ contulerint.”

This paragraph was added in the firft edition, (1735,) in confequence of an
objeltion made by Mr. Mac Lavrin to a Propofition of the Dodtor’s,
as not containing a fufficient acknowledgment of a communication by Mr.
M. on the fubjeét of it. Dr. Simsox, in_a letter to a common friend not
named, which remains among his papers, ftates this circamftance. He fays, “ I
¢ have not time to write about the Propofition Mr. Mac La l.mm objects againt,
¢ To take away all controverfy in this matter, I fend you an addition to the
“ preface;” viz. the above-mentioned paragraph. After fome farther
explanation of his anxiety to do jultice to Mr. Mac LauRr1x he fays, ¢ you may
“ f{hew him this addll,mn to the preface, before prlntmg it.”’—The explanation

the natare of this tradt, -;ul;.ﬁ.-rring, that it had been erronecufly attributed to AncHivenpes,
and it is in an abflraft of the works of ArcmimepEs that he mentions it. He confiders
it, however, to be the work of ProLemvy, without giving any authority. See the above
mentioned volume of MavroLycus, fol. 72, Itwas printed indeed lome years after Gogava's
publication ; but probably MavnoLyveus had’ not feen thefe fmall trafts, as he makes no
mention of them, or of the editor Gogava. The firft tra&t, De Parabola, is fuppofed to
be of the time of Rockn Bacow, about 1270; but the fecond, De Specule Uftoria, is
much more ancient, being quoted by Rocer Bacox.
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feems to bave been quite fatisfaftory, for in the following year, 1736, the
mathematical correfpondence between Dr. Simsox and Mr. Mac Lavrin
continued on its ufual friendly footing,

Among Dr. Stason’s papers there is an account of his Conies, drawn up
foon afier the publication, in the form of a letter, and in the name of fome friend
of the Doftor’s, apparently with the defign of being tranfmitted to a diftance,
and perhaps for publication.® It is a fort of enlargement of the preface, giving
a more particular detail of the author’s views in compofing the treatife, and
of the improvements which he had made in it. The following paffage in
it gives a more particular account of the communication to Mr. Mac Lavrin.
¢¢ Thie Scholium in p. 198, (firft edit.) and the Prop. it flows from, contain a
¢¢ very general and ufeful property of the Seftions, which the author difcovered
“ upon’ this occafion. When Mr. Mac Lavrrw, the learned profeffor of
¢ mathematies in the univerlily of Edinburgh, was going to France in the year
& 1523, Mr. Simson communicated to him a Lecus of Parrus Alexand.
¢ which he had reftored, viz. 8¢ a tribus punctis datis in recta linea ducan-
¢ fuir tres recle linea, et ipsarum intersectiones due tangant rectas positione
¢ datas, tange? religua inlersectio rectam lineamn positione datam : which was
¢ afterwards printed in the Philofophical Tranfadions, When Mr. MacLAURIN
¢ hai come home from France, he told Mr, Simson that he found, when the
¢ three given points were not in a {traight line, all the reft remaining as in
¢ the former cafe, that the Zocus deferibed would be a conic fedtion, and
¢ that by belp of this Locus he could eafily defcribe a conic fe@ion through
¢ five given points: This Locus, and method of defcription, he gave Mr.
¥ S1mson without any demonfiration, which he faid he had made by helpof a
¢« Lemma in Sir Isasc NEwTon’s Principles; and it was in fearching for
¢ the demonftration of them that Mr. Simson found out the Propofitions in
¢¢ the Scholium, and thofe they flow from, which he did in the fame method

* Since writing this account, Mr. Fryer of Briftol, who is engaged in a hiltory of
mathematics, pointed out to me a letter from the celebrated Profeffor Hurcuesox of Glafgew,
on Dr. Sovason’s Conie Seffions, which he had found in the Biblisthegue Raironée for April,
May, and June 1785; and which, on comparifon, I afcertained to be the very letter here
alluded to. In that journal it is tranilated ioto French, and Profeffor HutcrEesox is men-
tioned as an old friend of M. Smurn, one of the publithers, at Amfterdam.  The letter is
dated Glafgow, 28 Feb. 1734,

M2
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““ they are now printed in his book.”” The copy of this letter, found among
Dr. Simson's papers, is without any fignature, but it is in the Doftor’s
handwriting . #*

In the note # page 29, the proper reference is to Boscovicu Scet. Con.
Elementa. art, 275,

Notk B. p. 43.

To the examples mentioned by Dr. Stmsox, of mifapprehenfions entertained
by eminent mathematicians refpeéting Pori/ms, may be added that of CasT1LLON.
In his commentary on the drithmetica Universalis, (Amft, 1761,) p. 216;
vol. 1, after quoting a paffage from MariNuUs’s preface to the Data, he adds,
* Hiee oblervatio mihi viam aperuit ad reftivenda Everipis Porifmata ;"
and afterwards, page 268, when fpeaking of the ancient problem of the Ta&ions,
he adds, ¢ omnia foluta habeo, et me editurum fpero propediem cum Porismatis
¢ Evcripis reftitntis,”  The fame author, in his commentary on the appendix,
vol. ii. page 264, fhews more particularly his milapprehenfion of the nature of
Porifms, by fuppofing them to be the confiruétions of Evcrin's data; and
then he adds, * ad hunc (fc. librum Porifmatum) non pauca colligere
“ ceperam, fed cum audiviffem virum doétiflimum RoeeErTUuM SiMsonum,
‘¢ rem perfeciffe, et fua feripta reliquiffe, ab incepto deftiti, fperans et rogans ut
¢ tanti viri_cogitationes in publicam lucem emittantur.” Dr. Simson had
got this book: a few years before his death, and was much amufed with thefe
obfervations of the author. It is very furprifing that fo many refpeétable
mathematicians deceived themfelves on the fubjeét of Porifms, efpecially thofe
who were apprized of the failure of Dr. HALLEY, who candidly acknowledges
it, hut who, of all who attempted the invefligation of them before Dr. S1Ms0x,
feemed to be, from his talents and his knowledge, the moft likely to fucceed.

* TIn this letter allo is given a folution of the problem, @ To defcribe a Conie Seétion
# which fhall pafs through two given points, and touch three ftraiglit lines given in pofition.’s
—This he eafily deduces from Prop. 12. b. % (1t ed.) by means of the before-mentioned
Lecus, publifhed in the Phil. Tranfadtions for 1723, p. 330, without the traufurmauu:
employed in Prop, 25 and 26 of NewTton’s Prmﬂf libe 1.
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Nore C. p. 22.

¢ I fubjoin the remainder of Dr. S1ason’s letter to Dr.Jur1in, of which the
firft part is in the text at page 22. “ At his (Dr. Havrey's) defire T bave
¢ con fidered that paflfage as narrowly as I could, and fhall be very glad to have
% his opinion concerning the following conjedlures; finee, both with refpeét
¢ to the language and the matter, I eftcem him the moll fkilful judge.

¢ The firlt thing to be confidered is, that the figures Parrus fpeaks of in
“¢ this Propofition (for I fuppole ey fusbs, or fome fuch word, ought to be under-
“ flood to he joined with $ziis &c.) are fuch as are made by four ftraight lines,
¢ either all of them interfefing one another, or two of them, at the moft,
“ parallels : (the cafe of the parallelogranr, becaufe of its plainnefs, being
¢ omitted.) 1 mean, Parrus fpeaks of the complex figures made by the
¢ aftual interfeétions of all the lines, and not of fimple Trapezia, whofe fides,
¢ if produced, would meel : this iz plain from his fuppofing three points of
¢ interfe@lion in their fides; ¢ 5i dentur, in earum una, puncla tria.’

¢ OF the three kinds of thefe figures he mentions, that which he calls
“ paearnzaee 15 eafily, and [ think certainly, determined, from fome places in
¢¢ his Lemmas, lo be the figure made by two parallel lines meeting two other®
“ which are uot; fo that cither of thefe two figures A or B is the magzrisnm.*

¢¢ The places which verify this are firlk in Prop. exxxvi. at the letter C in
“ page 2471 (of the edition at Ven. 1589,) CommaxpINE has it, ® ita KH
¢ ad HL hoc cft in lineis parallelis GH ad HM.' where the Greck has
€ rur’ For O magaiiiae &c. and the figure GHMLKY is plainly fuch as has been
¢ defcribed above, Again, in Prop. cxxxv. fol. 246, there cecurs, ¢ ut FM
“ ad DH, ita in lineis parallelis FK ad KH;' which T doubt not will be in
¢ the Greek MSS. ¢y maearniaw, and the figure is the fame as in the laft,

¢ The fame way of {peaking is twice ufed in the firft demonifiration of the
“ firft Lemma, fol. 258.§ And all the figures to which thefe two paflages refer
¢ are'of the other kind, (viz. fig. B.) except one. And from this it appears
% that sagzannrer 1s promifcuouily applied to both..

* Fig. A and B. . + This thould be fol. 246. b. t Fig. 1.

~f It appears that the MS. ufed by CouMANDINE had ¢y wagadr=aw in this prop. (127.)
See his Mote I
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“ Tt is alfo plain, that the paflage in fol. 242, at letter B, is not corrupted,
& 35 COMMANDINE fl.!fpllﬂs; it 15 wai Tifi;ﬁ'n *n'q&r on e £y 'Er::falhﬁhu, which he
¢ fhould have rendered into Latin thus, € ut autem AF ad FG, ita LH ad
¢ HM, etenim in eadem ratione (fe. cum utrifque illis rationibus) eft HK ad
s HG rxg:?.i.ﬁhmj viz. eft AF ad FG vt HK ad HG «' ﬁaf&-un;i".w ﬁFGHK,"
¢ and LH ad HM ut HK ad HG, isoxezrrine LHKGM.

¢ Having determined the figure which Parrus calls magainsdam, the reft, viz,
¢ thofe where none af the lines are parallel, muft belong to other two kinds,
vl and magizrio.  The firfl of which words ufvally fignifies supinus, re-
 supnus, restrorsum vergens, and iz applicd by Ar1sTOTLE to the recarved
*¢ horns of Oxen. Now all the figures whavever that can be made by the
¢ interleéting of four [iraight lineés none of which are parallels, are with
¢ refpeét to their form, of one kind; and have every one a reverled or retroflexed
“ angle, which will agree very well with the fignification of Ju=ies vestrorsum
¢ pergens.  DBut, then, if every one of thele figures be dr=ise, what comes of
“ the remaining branch.of the divifion mageslo? This is a difficulty. cannot be
 1aken away, if we fuppofe Pareus to fpeak of the form of thefe figures
¢ abfolutely confidered ; but may be removed, if it be found he has regard
¢ 1o the twofold manner in which they are formed, by two lines drawn
“ interfelling two other lines, and fo as to give a jult reafon of ufing thele
€€ terms dwric and mxguwri v velpedtively.

¢ [ fhall firft explain the two ways after which. thefe ﬁﬂ'IJTES- are fnnned fo
¢ as to give rife to the names Parpus ufes, and then fhew what ground there
# is to think he confidered them thus, and not abfolutely with refpe& 1o their
 form.

¢ Fie. 2. Let two lines AB, AC, bedrawn, interfefting twu nthers DB,-DC:
“ then if the angles BAC, BDC, made by thefe lines, lie one over another, 7. ¢
“ $mldsy or which is the fame thing, if' one of them, BDC, bethe reverfed
“ angle of the figure 3 then fuch lines may be faid to make the émvior oiFue,

“ Frc. 3. But when the two lines AB, AC, are drawn interfelting two
“ others DB, DE, fo .that the two angles BAC, BDE, made by thefe lines,
“ do not lie below one another, but one of them is upon one fide and the
“ other upon the other hand of the dwriz yusiz AFD, which they form by their
“1two nearell fides AC, DE, and fo lie befide (wags juxta) the reverfed angle,
“ as alfo at one another’s fides ; then thefe pairs of lines may be faid, with
“ refpect to the angles they make, to form the megunlior o3ciua.
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¢ % And'that Parrus had regard tothefe two different ways in which one pair;
¢ ofF lines meet another pair, I think will appear plain enough by comparing
¢ Prop. cxxxvi. with Prop. exlit.; in each of which he confiders the figures we
¢ are now fpeaking of, as formed by twa lines interfecting two others ; and thele
g ﬁéurea are not ﬂniy, ablolutely confidered, exaltly the {ame, but the things
¢ derhonltrated are alfo the fame, viz. the converle of Prop. exxix. ; nor is there
 any thing to give occafion to the fphiting it into two cales, other than the
¢¢ confideration of the different ways the one pair of lines meets the other pair ;
¢ viz. in Prop, ‘cxxxvi. the lines DH, HE, meect the lines BAE, DAG, dzlias,
“ or fo as to form the dxlor apeinas  And in Prop. exlii. the lines BD, DE, meet
¢ the lines AB, AC, wagualiue, or fo as to form the wugomrior sygipe with refpeét
¢ to their angles.

“ Some, perhaps, may incline rather to give wags the negative or contrary
% force, when joined with dxlis; becaule the angles made by the pairs of
“ lines which form the figure, are the internal oppofites of two triangles, of
“ which the reverfed angle is the common external, I thall leave this to others
“ to determine;  and fhall only fay, I do not remember =ags is ufed in this fenfe
“inany mathematical term ; for'in Evcrrp’s Data I think it is quite amifs
“ to tranflate it contra.”

He adds a Porifm without demonftration, which it 1s unneceflary to infert,
and concludes, with an apology for writing in hafie,

¢ I am, Sir, your much obliged and
¢ affectionate Servant,
“ GrAscow, Jan. 10, 1723 ROBERT SIMSON.”

Nore [2 C.] p. 49.

On the fubjeft of Porifms, Dr. Simsoxn was certainly referved; and this
probably in part arofe from a natural defire of publifhing his difcovery of
them in a compleat form, without. the rifk of His being anticipated, which
from partial communications was not unreafonably to be apprehended. Cane
dour was a firiking point of his own charafter; and we may obferve
in his works the precifion with which he remarks the inventions, the ime-
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provements, and even the fmalleft hints contributed by his friends ;* and
perhaps he felt fome diffatisfaction from not having always met with the fame
liberality. Some inftwnces were well known, and there were reports of others;
but though they may account for his referve, it is neither of importance to his
reputation, nor in any refpect expedient, to inveltigate or to record them  His
referve on the fubjeét of Porifms I had frequent apportunities of remarking,
though favoured with much familiar converfation with him on mathematical
{ubjeéts. From Paprus, and other writers, by whom Porifms were mentioned,
and alfo from fome very diftant allufions from Dr. Simsow, I certainly had
got a general, but as I afierwards learut, an imperfet notion of Porifins, [
conceived them to be entirely geometrical, and that they were a clafs of Propo-
fitions in which certain points or lines were to be found, which mighl have a
gZeneral property expreffied in the enunciation. T occafionally fubmitted to Dr,
Stmson fume Propofivions which I confidered to be of that clafs § but without
admitting or denying them to be Porifms, with fome pleafantry be faid they
were Propofitions. It appears from his Posthumons Weorks, p. 459, that, with
his ufual accuracy, a fimple Propofition of that kind (which I bad ftated to him
as a problem) had been entered in the fair MS, of the Porifms from which
the treatife was printed.

NoTe D. p. 52,

As every notice of the Porifms in former times is interefting, I fhall infert
fome extralts from Procrus refpeéting them, in his Commentary on the firlt
book of EucrLip’s Elements. I quote from HErRvaGius’s edition, the only
printed one, though very erroneous, as is obferved by Barocius in his tranl-
lation, who fays it is “ dilaniatum potius quam impreflum.” Butas BArocius
had accefs to leveral MSS. from which he chofe the beft readings, his tranflation,
where it differs from the printed Greek, is a better authority ; I therefore annex
the tranflation, both it and the original being fcarce.

The firft mention of the Porifms is in page 58 of HERvAG1USs’s edition,
and in page 121 of BArocius, viz. in the Commentary on the firft Prop. of
the Elements, where he profefles to give only a brief account of feveral mathe-

* See Sivson's Conics, 2 edit. prafat. p. vi. and Prop. 19, lib. 5, at the end. 'See
allo Leci Plani, p. 223. :
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‘maticil terms, fuch as Lemma, Porifm, Cafe, &c.* The notice of the Porifn

is as follows:
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¢ Corollarium vero, dicitur quidem
“ et de quibufdam problematibus ut
¢ corollaria, que Evcript aferipta
¢ funt. Dicitur autem proprie corol-
¢¢ larium, cum ex iis qua demonfirata
¢ funt quoddam aliud theorema ap-
¢¢ paruerit, nobis minime proponen-
¢ tibus, quod etiam propterea corol-
¢ larium vocarunt, tanquam lucrum
¢¢ quoddam, quod fit prater gignentis
¢ feientiam  demonftrationis propo-
¢ fitum.”

This very fhort defeription is unfatisfactory, but a fubfequent paffage (Pro-

cLus, HERVAGII, p. 80, BAroc, p, 173.) is more particular and intelligible:
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¢ Unum quid geometricorum no-
¢ minum corollarium eft ; hoc autem
¢¢ duplex quidpiam fignificat; vocant
“ enim corollaria quzcunque etiam
¢ theoremata, una cum aliorum de-
¢ monflrationibus probantur, veluti
¢ lucra inexpeftala atque emolu-
““ menta quarentium exiftentia: Et
¢ quacunque quaruntur quidem, in-
€€ yentione autem indigent, et neque
‘¢ generationis {ole caufa quaruntur
“ neque fimplicis contemplationis ;
““ pam quod quidem ¢ Equicrurium
““qui ad bafim funt anguli equales
* funt,” contemplari oportet, exiften-
““ tiumque rerum hujuscemodi cog-

® “Age de iis etiam quaz his annexa funt breviter differamus, quid Sumptio (Anwus)
“ quid Cafus, quid Cerollarium (mdgiopz)s quid Inflantia, quid Indudtio.”——BaRoc.
Verlio, p. 120.
-
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“ nitio elt. < Anezulum autem bifa-
“ riam fecare,” vel ¢ triangulam con-
¢ flituere,” vel ‘reftam lineam 2qua-
““ lem abfcindere, vel ponere, hazc
““omnia ut aliguid fiat poftulant.
¢¢ ¢ Dati vero circuli centrum reperire,”
¢ vel ¢ duabus magpitudinibus com-
“ menfurabilibus datis, maximam ip-
¢ farum communem menfuram in-
“ venire,” vel qumcunque id genus
¢ alia, quodammodo inter proble-
¢ mata atque theoremata funt; neque
“ enim  quefitorum  ortus in  his,
¢ neque fola contemplatio fed inventio
“eff. Opus eft figuidem quaefitum
“ in confpeftu et pre oculis ponere.
¢ Talia igitur funt quacunque etiam
¢¢ corollaria EvcLpEs feripfit, quippe
¢ qui libros corollariorum conftruxit,
“ Verum de hujuscemodi quidem co-
¢ rollariis dicere preetermittatur. Quee
“ autem in elementari inftitutione funt
“¢ carollaria, fimuol quidem cum alio-
“ rum demonfirationibus apparent,
¢ jpla vero non pracipue quzruntur,
“ veluti id quod in prafentia propo-
¢ pitur 3" vizg. Cor. 15. 1 Elem. . '

+ From the fenfe, this word ought to be mogizualuy, and not @gfinpalen; for whatever
be the origin of that clafs of Propofitions, there can be no doubt of their being always known
and diftinguifhed by the term megizuala. Bamrocius accordingly tranflates it in this place
by « corollariorum ;** moft probably from his having found that reading in a MS. which he

relied apan.

In the MS. of Procius, in the Bodleian Library, which is efteemed valuable,

weafhdpalis is in the text, but on the mrargin wugizpaley is written in a character much
refembling the text. In this fentence y probably is omitted after £i8aiz.
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Tn this-extrad is a very explicit ftatement of the two very different fpecies of
Porisms, (or Corollaries, as they are named by BArocivus,) \ris‘. the Purrii:ms
compofed by Evcrip, a curious and difficult clafs of Propofitions, requiring
inveftigation, as well as conftruftion and demonfiration; and the Porifms or
carollaries of Evcrin’s Elements,  which refult from the demonftration of
other Propofitions, and which often prefent themfelves unexpeétedly. ProcrLus
proceeds to illufirate this latter clafs of Porifms by the example ‘uf a corollary
annexed to 15 Prop. 1 Elem. the preceding extra& being part of his commentary
on that Propofition. He then gives a more diffufe defeription of this corollary of

.the elements, of which a portion is annexed.

(Hervacri. p. 80. Baroc. p. 174.)
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¢ Corollarium eft theorema quod
¢ ex alius problematis vel theorematis
¢ demonftratione ex improvifo emer-
“ git: nam veluti cafu quodam im
¢ corollaria incidere videmur, nec
¢ proponentibus enim nobis, neque
 etiam queerentibus obviam fefe
¢ offerunt. Unde hac quoque lucris
¢ affimilavimus: et fortaffe mathe-
¢ maticarum rerum periti hoc ipfis
¢ impoluere nomen, oftendentes vul-
¢ go, quippe quod apparenti gaudet
“¢ lucro, quod utique vera DET mu-
¢ nera, verague lucra h=zc {unt, non
 autem qua illi videntur,”” &ec.

]

Then follow feveral diftinétions of corollaries, into arithmetical and geo-
metrical, into thofe arifing from theorems and thofe from problems, with fome
others of mo particular importance, Thefe extrafts, it mult be .allowed, are
not expreffed with uniform clearnefs, but they difcriminate fufficiently the
Porifms of Evcrip from the corcllaries of the Elements; and they corref.
pond with the more general expreflions of Papeus on this [ubject, which
ProcLus in these paflages plainly bad m wview. For illufirating the

N2
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the diftinftion, he premiles that the 5th Prop. 1 Elem. isa theorem, and re-
quires demonftration : allo, that the 1ft, 3d, and 9th Propofitions are problems,
each requiring fomething to be done or conftruéled; he then adds, that
to find the centre of a given circle, (1. 3. Elem.) or to find the greattfi.
“common mealure of two magnitudes, (2. 7. Elem.) or fuch like things, are
in: fome fort of an intermediate charafter between problems and theorems,
For the conftrution of thefe things fought is not given in the enunciation,
but invention is requifite for finding that conftrution, and alfo for difcovering
‘the demonttration ; for it is neceffary to exhibit to the eye the conftruflion
of the things fought, Such, fays he, is the nature of the fecond kind of
Porifms, of which Everip compofed books® Of thefe obfervations, not
altogether clear, [ have given, in a fort of paraphrale, the meaning as I under-
ftand it to be, It is plain he was acquainted with the oblervation of Parrus,
that Porifms are of a middle nature between problems and theorems, though
fome doubt may be entertained, whether the examples which he quotes be
properly ftated as Porifms, as was obferved in a former note p. 47. It may
be remarked here, that ProcLus, in referring to the 2d, Tth Elem. as a
Porifin, fuppofes that there may be arithmetical Porifms as well as geo-
metrical, and this Propofition is altogether unconneéted with ZLocs, or even
with geometrical pofition of any kind.

I may obferve further in this place, that Loci, which by Parrus are
reckoned a clafs of Porifms, have alfo fomewhat of the intermediate
charafter between problems and theorems ; though they are generally reckoned
to belong to the latter clafs. Tn the Locus the conftruétion muft be inveftigated,
as in the Porism ; and every Locus is eafily convertible into a Porifm.

The etymology of the Porilm,or corollary of the Elements, from wigiap= fignifying
gain, may beright ; and the other meaning of the Greek term wogizma, implying
mvefligation, may be the ground of its being applied to the Porifms of EvcLib.
In the firft fenfe it is the common corollary, which is an acquifition (or gain)
from another Propofition, from the demonftration of which it refults often unex-
pedtedly.$ Téeisua alfo, from the other fignification of the word, properly denotes

* See Note, p. 90.

4 Corollarium, affumed by Bamocius as the proper tranflation of @ogizua, m:y exprcfa
the firft meaning of it, but has no connetion with the other.
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any thing to be inveftigated, which correfponds with the charaéter of the Porifme
of Evcrin.* And thus, without any conneétion between thele two claffes of
Propofitions, they may incidentally, from the two unconnefted meanings of a
Greek word, have obtained the fame name.

It is neceflary, however, to remark, that the firft extract from Procrus,
(p. 58, HER v AG.) containing the very fhort defeription of Porifms, dves not, as
it flands, aceurately correfpond with the detailed and more intelligible defeription
in the fecond. If the word wgs@ivualer in the former paflage be the true reading,
it might thence certainly be urged, that Porifms have a reference to problems;
and an argument might be derived in favour of the opinion, that the ancient
notien of Porifms was fimilar to that propoled by Mr. PLayrair. But this
preliminary defleription of Porifims by Procrus is furely too fhort and general
to be the foundation of any fuch inference, without other more precife autho-
ritics ; and the fubfequent paffage, which is much more particular and intel-
ligible, contains mo fueh reference to problems. Befides, it is well known,
that the only printed edition of ProcLus is very erroncous.t If it may
be fuppofed that mesfadmaler is printed for wogizpaler,i as it moft certainly
is in another place in the fecond exira&, the two paffages will be more
confiftent; and though the expreffion in the firt be fhort and inexplicit, it

* Notwithftanding thefe notices of Evecrin’s Porifms, Procrus does not fpeak of their
euriofity and importance in the manner that Pappus does.  And it is fomewhat remarkable,
that when Procrus gives a catalogue of the works of EvcLip, (p. 20, Hervac. edit.) he
makes no mention whatever of his Porifms. IIr, Simsow, molt probably, had confidered
thele paflages in his firlt enquiries on this fubject; but as they could not give the fmallelt aid
towards his difcovery of the true pature of Porifms, he does not feem afterwards to have
attended to the remarks of Procrus, as there is no allufion to them among his papers.

+ Barocius, in the dedieation of his tranflation of Procrus, fays, © quamvis nefcius non
< effem qund Tm?reﬂi fuerant Basivi® quatuor Procrir Lhiapocet libri commentariorum in
« primum Elementorum Evcriois ; quos adeo laceros et corruptos vidi, ut nihil bori ex iis
# elicere potuerim : editi namque erant perinde ac fi editi nunquam fuiffent.””  Afterwards,
having mentioned the different MSS. to which he had aceefs, he adds, « ubi ex iis omnibus
‘% exemplaribas quoad fieri potuit unum integrum feci quod poftreme ¢ Grzea lingua in
- Latinam converti, &c."——Procrus Banoct, Patav. 1565,

* T muit cblerve, that in the tranflation by: Barocius, which, though it includes many
. corretions of the printed Greek, yet contains many errors , the MS. which be relied en
mufl have had mesfanuales in this place, as in the edition by Hervacius.
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being only an intradaltory notice of Porifine, et it may be underftond. I
eonceive, therefore, that in both exiraéts his objed is the fame, viz. to diftin-
guifh the Porifms compaled by Evevtn from the Porifm which is the common
corollary ; and he does it on the fame principle, though more briefly in the
firft than in the fecond : and if sepisuats be affumed as the true reading in the
firit paflage, it may be freely tranflated thus : * The term Porilm is applied to .
“¢ that elafs of Propofitions of which ate the Potifing compofed by Everin;
“¢ but more properly the term Porifin is applied to Prepofitions not propofed by
<% us, but atifing from the demonttration of other Propofitions; and being thus
“ an unexpedied acquifition- they oblained that name,”

It may be further obierved, that in the Conmmentary of Procrus on the Lit,
i, Elem. there are various diftinétions of problems ftated; one of which, viz,
the el and the Sakes may here be properly mentioned. By the former
term (exceeding) is meant any problem which has more conditions or data than
are necelfary to the folution.  As for inftanee, if it be propofed to defcribe an
equilateral triangle, of which cach of the angles fhall be two thirds of a right
angle. This laft condition is implied in the former, and is therefore fuperfluous,
And if an unneeeflfary condition be added, the probability is that it will be
inconfiftent with the others, and render the problem fo ftated impoffible. The
other term (deficient) exprefies the want of a neceffary conditicn, by which the
problena beécomes, according to modern language, indeterminate,* Exdsizes &)

* In Parpus and Procrus the term d3ispiver, commonly tranflated indbterminatum, or
indeterminate, is applied to problems which do not require or admit of any determination,
a meaning altogether different from the modern ufe of the word : dsgises is indeed ufed by
Procrus in the modern enfe of indeterminate. The following fentence may be quoted,
Hervacivs, p. 61, and Baroc. 127, at the clofe of the commentary on the firlt pro-
pofition of the Elements: * gawor duv ix valuy ol 7a wvgiws Arydpene wgobrnuals, Buddlas
“ a5y dopicioy Sia@eiynin, xai g Evae Tary ETUgKES oyenpropivor, Aryelas 3: SAms wExihE Wee-
o Sanuala Sle Twy Guevepeiay TH Wﬁh‘lﬂlﬂﬁh’l de. = Ex his Itaqﬂt manifeltum eft, qﬂd ca
“ que proprie problemata appellantur, indeterminationem effugere debent, et non effe ex
“ eorum numero que infinitis modis fiunt. Problemata tamen et illa dicantur per problematis
# gquivocationem, &e.” Bamoc.

In this paffage it is intimated that indeterminate Propofitions are alfo called problems, from
a double theaning of the word ; and among futh problems Loci muft of courfe have a place,
and therefore Porifins alfo; but it is mot eafy to reconcile the different oblervations of ProcLus
on this fubjedt.
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) np’ﬁi.m, o orgaslruns Eakns Begppeson Boe dx T ll'.#.gls deery fis Ty wcls ggoy Fenompesinsy
éxfnt Hervas, edit. p. 61,

If any fuch notion had exifted in the times of PAprus or PRogLus, as the
ingenions definition of Mr, PLavPA1R involves, we might have expeéted fome
reference ar allufion to it in a difeuffion like this concerning problems. ProcLus,
in the prefent ftate of the text, even with all the fkill of BAroe€1us, is not
always intelligible, nor confiftent in his different obfervations on the fame fubjeét.
See his comment on the 1t Prop. Evcr.; alfo on the 22d Prop. compared
with his comment on the corollary to the 15th Prop.

NQTE E-i- Pt ET'

The 117th Prop. of the feventh book of Parpus has become remarkable,
from the confideration which has been given to it by many diftinguithed
mathemaiicians of modern times, more than from any particular excellence
belonging to it, as it ftands in that author, In 1742, an extenfion of it was
propofed by M. Ceamer of Geneva to M, De CastirLow,viz. by fuppofing
the three points not to be in a firaight line, as is allumed in the Propofition
of Parrus; and then the problemr was thus expreffed, ¢ a circle and three
¢ points being given in pofition, to inferibe a triangle in the circle of which
¢ the three fides fhall refpectively pafs through the three given points,” It
was not however Gill 1776, that CasTiLLon publithed a folution, in the
Berlin Memairs of that year, The folution is geemetrical, and diftinguifhied
into many cafes. In the fame volume is an algebraical folution by La Grawer,
by means of fome trigonometrical formulas. [nthe Petersburgh Acts for 1750,
are folutions of the fame problem by Meflis. Evigr, Lexer, and Fuss.
In the Memoarie d Mathematica e Fisica della Societe Tigliana, tom, iy.
Verona, 1788, are two memwirs refpecling this problem,*  The firlt is by Giog-

t Hueo pe Omerique, in the fourth book of hie Awalyfs Geometrica, feems to have
had fome of the diftin&tions of Procrus in view, The Deficiens Problewa of the latter is
called diminutum by the former, who gives fome examples of fuch problems, in which the
folption turns out to be a Locur.

* The following folutione and exgenfions of this problem were pointed out 10 me by
Mr. Praveair.
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paNo I OTTAJANO, in which is a fketch of the hiftory of the problem;
and though his folutions are geometrical, yet he appears to have had but an
imperfeét notion of the ancient geometrical analyfis. He refolves the problem
before mentioned, adding a variation of it, viz. that the three lines from the
angular points of the inferibed triangle to the three given points may make
angles with the fides of the triangle equal to given angles ; and concludes with an
important extenfion to the cafe of a polygon, of any number of fides, which
he inferibes in a given circle, lo that the fides refpeétively fhall pafs through the
{ame number of given points. The other memoir in the fame volume is by
Signor GraxN. FRANcEsco MALFATTI, and contains a good folution of the
very general problem laft mentioned; from reducing the cale of polygons to that
of the triangle, by the ufe of two very eafy theorems. 1 {hould have added to the
account of the firlt memoir, that the author acknowledges his inability to refolve
the problem algebraically, and exprefles a with that fome mathematician would
attempt a folution purely analytical. Hence alfo this problem may be confidered
as an example of what Dr. Simsox obferves, that many geometrical problems
are refolved more eafily by the ancient analyfis than by the modern.

In the Berlin Memoirs for 1796, is a memoir by LHvILIER, containing an
alzebraical folution of the moft general cale of the polygon, He premifes two
trigonometrical theorems, one of which is the bafis of La Graxeg’s folution of
the cafe of the triangle, and by means of them proceeds fucceffively from the
fimple to the more complex cales of polygons; and in all the cafes deduces a
quadratic equation, from the folution of which the problem is refolved. The
expreffions of courfe become very complex; and a geometrical conftruétion
derived from them would be not lefs fo. LuuILIER extends the problem alfe
to Conic Setions, and adds a fimilar one refpeéting the {phere.

I fhall fubjoin Dr. Simsen’s folution of the cafe, when the three points are
not in a ftraight line ; dated Auguft 30, 1731, many years before this problem
acquired celebrity from having employed the fkill of fo many eminent mathe-
maticians. The Doétor wrote all his mathematical notes in Latin, and I give
this Propofition in his own words.*

+ In this and fome other Propofitions of Dr. Sisisox’s copied into thefe notes, the Data
are quoted as numbered in the old edition. I may remark alfo, that there are fome differ-
ences in the phrafeology of Dr. Smusex’s early writings from what he ufed in more advanced
life, but they are not important.
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(¢ Eft Prop. 117, lib. vii. generalior fa®a.”) Fig. 4.

¢ Datis tribus punétis A, B, C, et circulo DEF positione dato,
~%¢ a duobis ex punétis A, B, inflectere ad circumferentiam AE, EB
¢ oecurrentes circulo in D, G, qua faciant DGC, reétam lineam.”

¢¢ Faétum puta ; et ducatur DF parallela ipfi AB jun&ta, occurrens circulo
‘¢ in F, et juncta FG occurrat AB in H. Quoniam igitur propter parallelas
“ eft angulus BHF =qualis angulo DFG, hoc eft, propter circulum, angulo
<¢ DEG, erunt triangula AEB, BHG ®quiangula, et igitur rectangulum ABH
¢ zquale erit dato rectangulo (92 Dat.) EBG, et datur AB, quare et BH et
« punétum H, et igitur junéta HC pofitione dabitur ; occurrat hazc ipfi DF
“in K, etert angulus DKH =qualis dato angulo BHK ; quare co deventum
£ eft, uta duobus punétis datis C, H, infle&tantur ad circumferentiam CG GH,
¢ jja ut DF datum faciat anguhum DKH cum ipfa HC ; puta fattum, et
¢¢ ducatur DL parallela ipfi CH, et junéta LF occurrat CH in M, ergo dabitur
 punétum M, ut prius oftenfum de punéto H; [fc. quoniam angulus CMF
4 zqualis eft angulo FLD, hoec eft angulo FGC, igitur =quales funt anguli
<« HMF HGC, et tnangula HMF, HGC, fimilia, quare et CHM rectangulum
“ dato FHG eft ®quale, et datur GH, ergo et MH et punétum M,] et propter
¢ datum angolum DKH dabitur angulus KDL, et igitur re(ta LF magnitadine
¢ dabitur [88 Dat.[ quoniam igitur a dato puncto M ad circulum pofitione
¢ datum duéta eft MFL, faciens FL qua circulo intercepitur datam, dabitur
# ML pofitione, et igitur LD et AD, et BE. Q. E, I.

¢ Compofitio.

“ Fiat reflangulum ABH aquale rectangulo contento fegmentis cujufvis
“¢ refte que a punéto B ad circulum producitur, et jungatur HC, fiat vero
“ re@angutum CHM =quale reftangulo contento fegmentis cujulvis rete
“ quae a puncte H ad circulum producitur, et a punflo M ducatur MFL quz
¢ abfcindat fegmentum LEDF capiensangulumangulo CHE qualem, jun&aque
“ HF occurrat circumferentiz in G, junfta vero BG eidem occurrat in E, et
¢ junéta AE eidem oceurratin D. Erunt pun&ta D, G, C, inreéta linea. Jungatur
« DF, et connectentur DL, DG, CG: et quoniam reftangulum ABH @quale
““eft ex conftruftione, rectangulo EBG, erit angulus BHG =qualis angule
“E hoc eft angulo DFG, igitur parallele funt AB, DF, ergo angulus DKH

: o i
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¢ mqualis eft ipi BHK, hoc eft ex conftructione angulo LDF quare parallele
 funt DL HK ; et propter re¢tangulum CHM =quale reétangulo FHG in
“circulo funt punfta C,M,G,F; ergo angulus CGF =qualis eft [angulo
“ CMF, hoc eft] ipfi DLF, et propter circulum anguli DLF et DGF
¢ fimul mquales' funt duobus rectis, .ergo anguli CGF, DGF, fimul zquales funt
# duobus reétis, et igitur refta eft linea DGC. Q. E. D.”—* Tranferiptum
¢ Aug. 30, 1731."

It may alfo be mentioned that Dr. Simson at the fame time gave two
variations of the problem, viz. the fame things being given to make the line
DG parallel to a given ftraight line; and alfo the fame things being fuppofed,
to infle® AEB, fo that the line DG may make an angle with the line drawn
fmm D o the third gwr:n point, equal to a given angle.

Notk F. p. 58. :

El

The eafe of inclinations refpefting the Rhombus has always been confidered
a%'an élegant geometrical Problem, and it attraéted Dr. Simson’s attention
jin ihis early ftudy of Paprus. His ameidment of the figure of a Lemma
in CommaNDINE's Paprpus, (Prop. 70, lib.- vii. PArr1,) which no doubt
‘was fed by AroiLronius in the folutien of this problem, and the Doftor’s
‘correfponding - folution of it, are dated - Feb, 20, :1723. The following
tranfeript was taken from a later copy without ‘date, but is {ubftantially the
fame with the original paper, with fome flight amendments.

1t is proper, however, to mention, that the Problem of the trifeétion of an arch
of -a circle is ‘treated of in the iv. h. of Pareus ; and in Prop. 31ftit is pro-
pofed 10 be done by an nclination which is a folid Problem, there refolved
‘by an hyperbola. The cale of inclinations employed is that of a reftangular
parallelogram, tbough the folution bé the fame in-aony other parallelogram. Of
.courfe, a Rhombus ‘being a parallelogram, it -is alfo comprehended in the
“general folation. But this cafe'of the Rhombus is a Problem in the treatife
‘by Arvorvvowivs De Tnclinationibus, and s plane Dr ‘Simson,
- hawever, in’his notes on this Prop. of Parpus fhews, that when the Hyperbola
s .employed -in_the cdfe of the Rhombus, “the requifite circle 'is .defcribed
about the vertex of the Hyperbola, and then the interfe€tions of the Hyperbola
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and circle may be determined by plane geometry, and without the defcription
of the Hyperbola.:  Thus the Problem of the Rhombus, though a cale of &
folid Problem, as ofien happens, becomes plare; and is refolved in this mannet
by Dr. Srmsox, But the following folution of the Doftor’s is better; being
no doubt the AroLLox1AN, as the lemma, Prop. 70. vii, Parer, is employed,

“ Prop. de Rhombo cui inservit Prop: 70. lib. wit. Parpr.”
[¢¢ Schemate hujus {e. Prop. 70, emendato ut in Fig 6. ]

¢« Rhombo existente, ABCD, et produéta AC ad E, facere EF
¢ datam, et que ad punétum B vergat. Fig. 5.”

¢ Faftum puta et produéta BC ad G, angulo FCG =qualis fiat BFG, et
¢ GE jungatur. Ergo angulus GFE, =qualis eft ipfi [FCB boc eft, 1pfi BCA
¢ few] GCE. Sunt igitur F, C, G, E, in circulo; quare angulus FGE,
¢ xqualis eft [ipfi FCE vel ei quze ipfi deinceps eft, hoc eft) angulo CDB:
“ et in triangulis FGE, BDC, oftenfus eft GFE =qualis angulo DCB
¢ zquiangula propterea funt triangula. Ergo ut BC ad ED, ita EF ad
¢« EG, ct data ex hypothefi eft FE, quare data et EG, five ipfi ®qualis
©«FG. Eft autem propter mquiangula triangula BGF, FGC, BG ad GF
“ut GF ad GC; igitur re®tangulum BGC wmquale eft quadrato ex GF:
¢ datum proinde eft BGC re@tangulum, et data eft BG ergo [84 Dat.]
 dabitur CG, et punétum G propterea datum erit; et data eft GF magni-
“ tudine, et CD pofitione ergo (31 Dat.) pofitione data et GF et punétum
“F, fed et punétum B, ergo reéta BFE pofitione data elt.

¢ Componetur ita: Sit BH data refta, et ut BC ad BD, ita fiat BH ad
¢ quartam BK: ad datua vero reftam BC applicetur re@angulum BGC
¢ mquale quadrato ex BK, excedens quadrato ; factague GL ipfi BK
“ zquali, centro G intervalle GL defcribatur circulus qni reftis AC, CD
“ occurrat in E, F, punélis: Erit juncta EF =qualis date BH vergetque ad
¢ punétum B.

¢ Jungantur enim G E et G F; et quoniam GL media eft proportionalis
¢ inter BG, GC, erunt puncia E, F, B, in re&a linea per Prop. 70. lib. vii.
¢ Papr1. Etquoniam eft BG ad GLfeu GF ut GF ad GC, ®quiangula erunt
“¢ triangula BGF, FGC; quare angulus BFG squalis eft ipi FCG, et angulus

o 2
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¢ GFE ipfi [FCB hoc eft, ipfi BCA feu] GCE. ' Ergo in circulo funt pan&a F,
“C, G, E, angululque FGE =qualis erit [ipfi FCE vel ei qui ipfi deinceps eft
¢ hoc eft] angulo CDB: ®quiangula igitur funt CBD, EFG triangula, et ut
¢ CB ad BD, hoc eft ut BH ad BK, ita erit EF ad EG vel FG;mqu;ﬂls autem
“ ¢ft BK ipfi FG fen GL, ergo ®qualis eft BHipfi EF. Q. E D.

¢ Potuilffet compofitio mque ac analyfis fa%a fuiffe fine Parpr Lem-
‘¢ mate, {c. jungendo BF et producendo eam ad AC, in E; ita enim non opus
¢ fuiffet Lemmate ad oftendendum punéta E, F, B, in refta linea effe. Hze
¢ autem compofitio {tri¢te loquendo refpondiffet problemati quo requiritur a
“ puné&to B ducere reflam BFE, et facere EF datam ; et non huic quo re-
¢ quiritur producere AC ad E, et facere EF datam qua ad punétum B vergit ;
¢ hoc eft in angulo exteriore Rhombi ECF, feu interiore ACF, aptare reftam
¢¢ EF magnitudine datam qua vergat ad punftum B ; et ut compofitio huie
¢¢ gnunciationi ad amufim relpondeat videtur Lemma Parer utile, et non
¢ gliam ob caufam. R. 8" :

¢ In cafu anguli interioris Rhombi, addatur determinatio ope, Prop. 73, 74,
¢ lib. vii. Parprr, et fiant figure refpondentes pro cafu, [Prop. 70. PaPpr,
¢ ¢t inde in problemate] quando ponenda EF in angulo interiore ACD, et
¢ etiam per B punétum ; [vel ad B vergens.]

. % Lemma in linea ultima, fol. 205, a. Parp1, (ComMAND, 1580) assump-
¢ tum ab eo, eft ut gequitur. Vid. fig. Prop. 70. ¢ Sia punéto C in diametra
¢ DF ducantur ad circumferentiam reftz CL CK, qua faciant com diametra
¢ equales angulos LCF, KCF, erunt duflz inter fe wquales ;’ cujus demon-
“ ftratio facilis eft. Vide fig. 6.[Schema emendatum, Prop. 70, lib. vii. PApp1.”]

NortE G. p. 62.

As Dr. Simson had at one time intended to compofe a treatife on Loci
ad superficiem, it may be fatisfattory to fome readers to fee his preface, in
which he expreflfes this intention ; and this, with fome excerpts from the
remaining fragments on this fubjeft, may give a general notion of the Dotlor’s
views of this {ubjett.

« De Locis ad superficiem, que ab Eucrips aliifve geometris antiquis

« tradita fuere, injuria temporis deperdita funt, exceptis paucis iis que apud
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¢ pappum habentur. Recentiores®* autem nihil de ZLocis hifce copnofcere
¢ yidentur, exceptis Locis quee funt ad fuperficiem rotatione alicujus ex fec-
¢ tionibus conicis circa diametros vel alias refias genitam, cum tamen
¢ magnus fit numerus aliorum qui hoc modo minime formari poffunt.  Opere
¢¢ jgitur pretium fafturum ab eruditis videri fpero, fi viam qua Loci hi invelli-
¢ gari poffunt exemplis quibufdam patefaciam, quibus rite intelleétis, non
¢ difficile erit ei qui do&rina Locorum solidorum probe inftruflus fuerit,
« Focos ad quamvis fuperficiem, qua quovis modo ex [leflionibus conicis
“¢ yario fitu difpofitis oriri poteft, inveftigare et deferibere.

¢ Hi autem omnes [phrafi algebraica] fequente 2quatione continentur, viz.

v i xx+:—x,r+ dx+$y+‘:—jy+3~jz+;ixz+gz+%zz: Dato.
¢ Signis utcungue mutatis.”

The firt example, as was obferved in the Memoir, is unfinithed. The
Doétor had proceeded fo far as to afeertain the common feétions of the fuper-
ficies required with feveral planes; fome others were propofed, but not
inveftigated, and there is no trace of his baving refumed the inquiry. The
portion of this example which is written becomes not a little complex, re-
quiring alfo fubfidiary Propofitions; and therefore the enunciation only of the
Locus is here ftated ; which may be referred to the diagram of the fubfequent

" Propofition. [Fig. 8.]

‘““ Data sint in plano quovis, puta in plano chartz in quo
‘“ schema est, duo punéia A, B, et junéia BA, in ea sumatur
“ quodvis punftum D, et ipsi AD ad reftos angulos, ducatur in
““ eodem plano recta DE, et a termino ejus E ad planum erigatur
““ad re€tos angulos EF, sitque reftangulum BDA simul cum
““ reftangulo DEF, et quadrato quod fit ex EF @quale spatio dato,
““ puta (simplicitatis gratia) quadrato ex ipsa AB: queritur
““ superficies in qua omnia punéta F versantur.”

To this no equation is annexed.

# @ N. B. fcripta fuerunt hac privsquam librum, D. N. des Courdes a double Conrbure
* uidiffem, itaque mutanda elt hee introdudtio.”
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* The ﬂ:]ln-.n'h'tg is a fhott c-).cimi-lé of a Locus ad &ﬁpﬂ:ﬁcs‘dm; found “dmong
feveral unfinifhed  fketches of fuch Propofitions  which weré mentioned in
the Memoir, It is given as it ftands in the Doflor's own words,
¥
b ;

¢ Data positione recta linea AB, punéloque in ipsa A, in
“¢ dato positione plano  ABC; si a punéto D in recta AB ipsi
““ad reftos angulos ducatur refta DE, et a termino ipsius E;
““erigatur ad planum ABC perpendicularis recta EF ; fueritque
“ quadratum ex AlD), simul cum spatio quod ad quadratum
““ ex DL, et eo quod ad quadratum ex EF, datas habent rationes,
‘¢ equale dato spatio, scil. quadrato ex data refta AB. Tanget
“ punétum F, superficiem positione datam.” i

. z
“ Locus ad Superficiem. xx+4 +”_tr:d4 [Fie. 8.]

 Sit enim quadratum ex DG, id: quod ad quadratum ex DE datam
¢ habet rationem, et junfla AG oceurrat circulo centro A femidiametro AB
¢t deferiptoin H, idem vero circulus occurrat DE in K, L, punélis. Quoniam
“ igitur quadrata ex AD, DG, hoc eft quadratum ex AG, una cum eo quod
¢ ad quadratum ex EF datam habet rationem zquale eft quadrato ex AB, feu
“ AH, auferatur commune quadratum ex AG, et reliquum reftangulum KGL
¢ zequali erit {patio quod ad quadratum ex EF datam habet rationem. Fiat
¢« autem ut DG ad DE, ita DK ad DM; quadrata igitur ex hifce rectis pro-
¢ portionalia erunt, et [per. 19. 5.] quoniam quadratum ex DK eft ad quadraturn
“ ex DM ut quadratum  ex DG ad quadratum ex DE, erit in eadem ratione
¢ data reliqguum re&tangulum KGL ad exceflum quadratorum ex DM, DE,
“ hoc eft, fafta DN =quali ipi DM, ad reftangulum MEN. Datur igitur
“ ratio reftanguli MEN ad reftangulum KGL, hujus autem ratio ad qua-
% dratum ex EF datur, quare [per 8, Dat.] datur ratio MEN ad quadratum ex
“EF. Quoniam vero datur ratio DK ad DM, tangit autem punétum K
¢ circumferentiam pofitione datam, femidiametro, fcil. AB defcriptam, tanget
¢ punftum M ellipfin pofitione datam, cujus femiaxis major eft ipfa ‘AB;
¢ occurrat vero EF fpharoidi oblongz hac ellipfi deferiptz in 0. Et quoniam
«¢ qata oftenfa fuit ratio reGanguli MEN, hoc eft quadrati ex EQ ad quadratum
« ex EF, dabitur ratio EO ad EF, Siigitur altitudo EO ‘omnium punétorum
¢ O hujus fpheroidis fupra planum ABC diminuatur, vel augeatur, in ratione
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¢ data EO ad EF fuperficies folidi, diminutione hac vel additione produi erit
¢ Locus punétorum F. Q. E. L.”

Another fhort Prnpuﬁﬁun exhibits a method of deferibing the Caffinian
curve by means of Loci ad superficiem.

Pros. [Fig. 9.]
¢ Describere curvam Cassinianam,”

“Sint A, B, Foci, -C centrum, et D junétum in curva; igitur junélis ADr
¢«.BD, erit rectangulum ADB ®quale dato fpatio.”

“ Plano in quo eft curva ducatur ad rectos angulos reGta DE ipi DA
¢ wqualis, et tanget punétum E conum rectangulum eujus vertex eft punctum
%€ A, axis vero plano ABD ad re€los anguloes ; et quoniam reftus eft angulus
“ EDB, et reflangulum EDB @xquale dato fpatio, tanget idem punétum E
# hyperbolam ®quilateram cujus una aflymptotos eft DB, aliera vero reéta
“ BF qua ad planum ADB eft perpendicularis. Revolvatur igitur hyperbola
¢ hec circa BF tanquam axem, et deferibetur folidum hyperbolicum acutum ;
¢ communis vero feétio fuperficiel hujus cum fuperficie coni preediéti, eritlineaa
¢ cujus punétis fi ducantur perpendiculares ad planum ADB, ipfi occurrent
¢ in punélis que funt in curva Caffiniana, ut patet.”

Another example may be the 28 Prop. hib, iv. Parprr, as correfted by Dr.
SiMsoxN.

Pros. v. Pror. 28. Lib, iv. Parr1. [Fig.7.]

““Hic igitur linee ortus magis mechanicus est, ut dictum
¢ fuit, geometrice vero per Locos qui ad superficies *¢ dicuntur™
““ resolvi potest hoc modo.”

“ Sit cirenli quadrans pofitione datus ABC, et ducatur, ut contingit, refta
“linea BD, etad BC perpendicularis EF que ad circumferentiam DC pro-
¢ portionem datam habeat. Dico punétum E ad lineam effe,

* Deeft hoc verbum in MS. Burr.
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“ Totelligatur enim  a circumferentia ADC reéti cylindri fuperficies, et
¢ in ipfa linea fpiralis [CGH] defcripta, [incipiens: a punéto C, ita ut
¢ yelocitas puncti  deferibentis in recta CM qua perpendicularis eft ad
4 planum ACB, fit ad velocitatem ipfius CM in quadrante circuli CDA in
¢ data ratione quam habet EF ad circumferentiam DC, qua propterea
¢ {piralis] pofitione data erit. Sitque HD latus cylindri, et ad planum
4¢ circuli perpendiculares ducantur EI, BL, et per H ipfi BD parallela
¢¢ ducatur HL, [ipfi EI occurrens in1.] Itaque quoniam proportio reéte linex
“ EF ad circomferentiam DC eadem eft quae proportio EI, hoc eft DH
¢ ad eandem DC propter fpiralem ; erit re¢ta EF ipfi E[ zqualis. Suntqne
¢ FE, EI, pofitione, ergo et junéta F[ pofitione erit, [N. B. Non dicit FE, EI,
¢¢ pofitione datas, datum non eft punétum E, fed intelligit tantum angulum
¢ EFB datum efle, et EI perpendicularem effe ad planum ecirculi, unde
¢ quoniam rectus eft angulus EFB, erit:] et FI ad BC perpendicularis. Eft
¢ jgitur FI in plano [fe. quod per BC tranfit, et per dimidium anguli reeti
¢ inclinatum eft ad planum fubjectum ABC, angulus enim EFI dimidium
¢ oft rg_q;-li_] quare et pan&tum I eft in codem ; atque idem pun@tum eft in
¢¢ fuperficie, fertur enim HL et per lineam fpiralem CGH, et per reftam
¢¢ lineam BL, etipfam pofitione datam, femper exiftens [fc. ipfa HL] parallela
¢ fubjefto plano; ad lineam igitur eft punctum I, [fe. ad communem feclionem
¢ fuperficiei a recta HL defcript, cum plane praedicto quod per BC tranfit]
*¢ ergo elt.punctum E ad lincam [quee fe. formatur ducendo perpendiculares
® a linea in qua verfatur ponctum I, ad fuhjectum planum,] Hoc quidem
¢ univerfe relolutum eft, [fe. quaecungue fuerit data ratio EF ad DC.] 8Si
¢ autem haec ratio ;equalis fuerit rationi quam habet BA ad circumferentiam
¢ quadrantis ADC, praedicta linea [in qua eft punctum E] quadratrix efficitur,”

The 29th Prop. next following is, “ Poteft etiam illud per lineam {piralem
in plano defcriptam refolvi fimili ratione.”—It 1s unneceflary in this place
to give the inveftigation, but I {hall remark fome of the moft material
corrections of it by Dr. SimMson.

In line 6. fol. 59. a. CommanD. “ in fuperficie cylindrica, in qua eft linea
< fpiralis.” —Dr. Simson fuppoles from Note F on this Propofition, that in
the MS, ufed by ComMANDINE the reading was v xoandgndidu &gz imiania,
which is more correct, and is alfo confirmed by the MS. Buryr. It fhould
therefore have been tranflated < in fuperficie cylindroeide.”’—Alfo, inftead
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of “in qua eft linea fpirali,” it fhould be # quae formata eft a linea fpirali:”
forin MS. BuLL it is ® =5 @4 735 faixes,”” which is plainly the true reading.

Lin. 8. * ad lineam eft ipfum K,” add, “fc. ad eam lineam qua eft
“¢ communis fectio fuperficiei cylindroeides et fuperficiei conicee.” Lin. 11. for
““erzo Ketl funtin fuperficie,’ read, *¢ crgo eft punétum I in {uperficie, fc.
““ in ea quam vocavit eimdbedes,’’ Lin, 13. for, ““ad rectam igitur lineam eft
¢ punctum I;" read, “ad lineam igitur eft punctum [* ¢ fc, eam que com-
¢ munis eft fectio fuperficiei mandaeest cum plano quod eft fuper rectam BC,
““ et ad fubjectum planum eft inclinatum per dimidium reeti.”

Note H. p. 65.

For the fatisfaction of fome readers, I fhall infert Dr, S1ason’s Paper on
Series, enclofed in his letter to Dr. Jurix, of Feb. 1, 1723, (for which fee note
p- 65.) The two Preliminary propofitions are very eafly, and are now to be found
in all the compleat treatifes of trigonometry; but as they are thort, they are
inferted as they ftood in Dr. S1msox’s original paper,

Dr. Simson about a month after received Dr. Jurin's anfwer, (of March
3, 1723,) communicating Mr, Macr1n’s feriefes; and to his paper he has
added a note, ftating the correfpondence of five of his own feriefes with thofe of
Mr. Macrin’s. Mr.Macnin communicated feven; and two of them, which
had not before occurred to Dr. E1mson, were readily inveftizgated by him.

“ Pror I. Fig. 11. Sint in circulo cujus centrum eft C duo quilibet arcus AB,
*¢ AD, qui fimul fumpti funt quadrante BL minores ; erit exceflus quadrati quod
“ fita femidiametro fupra retangulum fub tangentibus arenum AB, AD ad
¢ quadratum a femidiametro, ut tangentes arcuum AB, AD fimul fumpti, ad
“ tangentem fumma arcuum.

“ Sint enim AE, AF tangentes arcuum AB, AD, et fit BG, tangens fummee
“ iplarum BD, et junéta CL, occurrat ipfi AF in H, ducatur vero FK parallela
“ipfi AC, ct occurrens EC in K, et jungatur KH. Igitar quoniam anguli
¢« HCK, HFK re&ti funt, erunt pun&ta H, F, C, K, in circulo; ergo angulus
¢ FHK equalis eft ipfi FCE, et proinde fimilia funt triangula retangula

t For fome obfervations on wanxleéidos, fee Appen. 11,

* This is confirmed by MS. BuLz, which has mgis yeappis dge 74 4,
P
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¢ HFK, CBG. ER autem ratio EF ad BG compofita ex rationibus EF ad FK
‘et FK ad BG ; 4. ¢. ex rationibus EA ad AC, et FH ad CB feu AC; ergo EF
“ eft ad BG ut reétangulum EA/in FH, ad quadratum ex AC; fed oft EA in FH
“ exceflus rectanguli EAH, 7, e, quadrati ex AC, fupra re®angulum contentum
¢ tangentibus EA, AF, ct eft hic exceflys ad quadratum ¢x AC ut EF ad BG.
sk T ) ] gt T i "

“ Cogr. 1. Hinc fi arcus AB, AD, ®quales fuerint, erit exceflus -:;ll.ladrati a
* femidiametro fupra quadratum tangentis arcus cyjusvis oftante cireumferentize
“ minoris ad quadratnm a I‘emi_d.ia_m;u':n, ut tangens_duplicatus .ad tangenten:
¢ arcus duplicati.

“ Cor, 2. Hinc etiam inveniri poteft tangens arcus qui muliiplex eft
““ arcus alterius, cujus tangens datur. Si: @ tangens arcus A, et erit tangens
“ arcus n X A.

rrhu—l.r:—'lds Mol — 1. 0—2  A— T H—4

il R + [ S 4. (& @ bee.
L R e
El .It 2—. ’ 31- 4b

¢ Numeratoris hujus feriel i # fit numerus par, fumendi funt tot termini
¢ quot funt unitates in % »; denominatoris vero tot quot funt unitates in § n+ L.
“ Si vero fuerit » numerus impar, tam numeratoris quam denominatoris.

¢ fumendi funt termini X - Hane feriem video apud Curist. WoLFIUM,

2z,

e ex finubus derivatum, f 3 “rl 15

“Proe. 2. fig. 12. Sint duo quilibet arcus AB, AD, quorum major non
¢ excedit quadrantem; erit quadratum a femidiametro una cum reftangulo
** fub tangentibus arcuwm ad quadratum ex femidiametro, ut differentia-tangen-
““ tium ad tangentem differentize arcuum,

¢ Simili prorfus modo quo precedens demonfiratur,

“ Cor, 1. Hinc fi arcus minor AB, @qualis fuerit dimidio quadrantis, ent
* radius una cum tangente majoris arcus ad ipforum differentiam, ut radius ad
““ tangentem arcus quo AD fuperat dimidium quadrantis. . Si vero arcus major
“ AD wmqualis fuerit dimidio quadrantis; erit radius una cum tangente minoris
¢ arcus, ad ipforum differentiam, ut radius ad tangentem arcus quo dimidium
“ quadrantis fuperat arcum AB, 7. e. in utroque cafu erit fumma tangentium ad
¢ ipforum differentiam ut radius ad tangentem difierentiz arcuum. Corolla-
“¢ rium vero hoc, ni fallor, jamdudum innotuit.
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¢¢ Prascedentium ope innumerz ferics exhiberi poffunt ad longitudinem cir.
¢ cumferentie inveniendam. Plurimz vero, ad ulum paratiores, in fequente
: : I 1 : I
“ ferie continentur. Sc. fint tangentes — — ct fit A arcus cujus tangens cﬂc‘_
da - A'q
44 et erit, exiltente radio = 1,

I
——1XB+ay+43+8: Ko

1 "

I
el i My i 3 ] 3
3 z"al+3xﬂ+h ad Lk, e =Arcui A.
T S SR R
+? Kﬁs 5 KB RXay' X458 x B c,
— I_ e,
7
L
Efl vero f= =—m——m——
4aa X3 RAa __
1 Terminorum autem g,
¥= '—_._Iﬁﬂf-l'a = v 5, 8ce. tot fumem‘:ﬁ
7 ¢ funt, quot funt uni-
= —— tates in nomero in-
b4aa43 *47

tegro n.
I

o 256aa+3 x8a
&c,

¢ Facile deducitur haec feries ex Cor. 1 et 2. Prop. 1. et ex Prop. 2.  Sit jam
 arcus D datum habens tangentem, datamque rationem ad circumferentiam ;
¢ Sc. fit 2 r D=circumf. =¢; fitque mA isarcus qui vel proxime excedit arcum
1, vel ab ipfo proxime deficit exiftente m numero integro; et inveniatur
¢ tanpgens arcus mA ope Cor, 2. Prop. 1. deinde inveniatur tangens differentize
¢ arcunm mA & D ope Cor. 1. Prop, 2. Sit tangens hic ¢, et erit arcus cujus

: I 1 A .
¢ eft tangens, ¢ — = £+ ;r’ &c. ut notum eft ; vocetur hic arcus B, et erit

“ mA+B=D, unde rmA+rB=rD= circumferentiz circuli cujus diameter
===
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Sit a=4; B=0, r=4, m=3, eritque r:JEE

Et rmA 4rB= .'fu_l. L
+ 99

L | 20t

3°F Yoo

N. B. Quoniam = eft tangens arcus A erit tangens arcus m A. 7. & & A=
4

47 unde tangens arcus 45°—3 A erit 3

52 £ g oL
Ex.2.  Sit a=s, n=1,r=4, m=4; eritque =1 ¢ =239.
9 16 16 4
Et rmA—rB = s Al 233

gl 1005 %

I

8 10] -Sugieahpp
132 _115 4
5

+ X 11:3, . 5]5!—235:
: Bee. &ce. fee.
Ex. %.  Sit n—=e¢ manentibus cateris.
Tune rmA —y B:i_i_
5 239
Al e B i e
3 5 235
1 16
Pl PSR

¢« Et manifeftum cit feries has celerins convergere quo major eft n, terminos
% yero ipfarum, propter eandem caufam, complexiores evadere, ct proinde plus
¢ laboris ad ipfos computandos requiri, ut ex duabus ultimo pracedentibus
¢ fericbus liquet.

* « Thisis Mr. MAcHIN's 4th, in the paper he fent me down in Dr. Jurin®s Letter of
% the 5th of March 1723."

+ * Que eft (eries optima a do&iflimo Dom. Macuix inventa,” Eteit ejus 6%,
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oy I

Ex. 4. Sit a=2, n=0, r=4, m=2, Eritque t=£=

Etrm.ﬁ.-rﬂz;—

=] o ~a e

B
?]

|-

1
¥ — % 8e.

This is Mr. MacHIn's 2d.

Sit a=3. Ceteris manentibus,

Ex 5.

8
Eritqu:: rmA + tfB=— + 3
3 &
I 8 4
—3Xwtp
I
+ T &c.

This is Mr. MacuIn's 3d.

Depiguey fita =g, n—a, ¥ =4y m =1, eritque f
Epr sk pri=digind 1o 3004 g L 1 Ll o
ra+r ﬂ+ 3 3 x z;+33+5x25+31 &-L‘u

Quza omnium eft implicifima. Ef 1™ Dom, MAcHTx.

Ex. 6.

Similiter pofito r=6, derivantur aliz feries, ut fi fit

a=y3 n=I, m=2. eritt= T

EtrmA—sB=2 —_—
r 1,/3 5x3
‘___'—-_'—
2 s 24/3
3 T2x3” 5ixg
s ] 243
T, AT eE S BRY
&e.

X
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“ Convergit hoc duplo celerius ferie fimplici ex tangente % derivala, fed plus
¢ guam duplo labore.""*

Thefe few notes were added by Dr. Sim SON to his original paper, after he
received Mr, Macu1n's feriefes.

Above thirty years after this correlpondence, Dr. S1msow gives fome account
of it to the late Earl STaAnnHOPE, in a letter dated Jan.'9, 1758, of which the
following extraét will not be unacceptable,

Aifter acknowledging fome ingeniaus communications of feries from Lord
STANHOPE, he adds: * In the beginning of the year 1723 1 fent up to Dr.
« Jur1x, Secretary to the Royal Society, a method of deriving feries for finding

 the circumference of e circle from the feries 1 — = 4 = &e. which by itfelf

¢ is of no ufe. I had before this defired him to inform me if he knew if any
< application had been of this feries for finding of others that converged quickly;
¢ |ie wrote to me that he knew of none, and defired me to fend up the paper,
¢t which I did, and gave feven feries as examples of the method.  He wrote me
# in anfwer, that on communicating it, he found that Mr, MacHix had in the
€ year 1705 or 1708, given in a paper to the Royal Society upon this affair,
“ which he afterwards took back againj; but that he had prevailed on Mr.

# ¢ In the paper wrote and figned by Mr. Macsiy, which Dr. Jurts fent me inclofed

# in his letter of the 5th of March 1723, there are feven feriefes fet down for finding the
# arch of 45%, the

« 1{t of which is the [ame with thcﬁ'r.h in this letter ; and the
¢ 24 is the fame with the 4th of this; and the
« 34 is the fame with the 5th of this; and the
e 44k isthe fame with the 1[t of this; and the
¢ Gth the fame that is here the 8d.
ee WM, Mackin's 5th is for the arch of 45 as all his others are, whtn radius 1s 1.

1 [ 3 1 1
t3 +’935'—3 +:u+1?3?:+ *® &
8
« His 7Tth is i__..L_ 1 10893

1o oo 637 + 41480222050630

1 B 1 1’ 10893

—_—— e — ool ——— &e.
3 "1 100 5637 414830222056036" +

¢ Vide the inveftigation of the 5th and Tthferies (of Mr. MacHIx) in a MS. book.”
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s Macurw to fend me a fhort account of it, which he did in a paper figned
¢ by him, which Dr. Jurin inclofed in his letter to me. It contained feven
¢ feries, two of which were different from thofe I had fent, ihe reft were the
“ fame, In cafe your Lordfhip has not feen thefe feries; T fhall fet down two
¢ of them.”

Dr. Simson then ftates the feries of Mr. MacHin, No. 5, in the preceding
note ; and alfo one which he had fent to Dr. Junrin, and was not returned by
Mr. MacuiN, viz. Ex. 2d. in the preceding paper. Of this laft he oblerves,
¢ This feries is one of mine, and converges very quickly ;. and becaufe one part

¢ of it confifls of powers of 2 is raifed with little more trouble than Mr.
.I 3 -

¢ MacHIN’s, by the powers uf%and$ which was publithed in Mr.

« JowEs’s Synopsis. It gives the circumference to the diameter 1. He adds,
¢ The feries which Mr. EvLER gives in page 107, vol. i. of his Tntreductio in
¢ dnalysin Infinitorum, (Laufan. 1748,) is one of thofe which I fent up, and
¢ which Mr. Macuin {ent down, [being Ex. 6. before mentioned] but it does
¢ not converge fo quickly as the foregoing iwo,” &e.

In the remainder of this long letter are fome other obfervations on this and
fome other matters in the work of EurLer referred to,  But the infertion of
them is unneceffary, fince of thefe methods of fquaring the eirele by Mr,
EvuLER, there is a full and explanatory detail, with many jodicious remarks and
improvements by Mr. BArox MasERES, in his great repofitory of curious
mathemalical traéls, the Seriplores Legaritiomici, vol. it p. 169, &e.t

+ It may be proper to refer the reader to feveral notices of thefe fericfes of Mr. Macius's,
in Baron Maseres's Effay on the Negative Sign ; alfo in his Seriptores Lagarithmici, vol. iii.
p: 157; and in Dr. Hurrox's Menfuration.  Dr. HutTox's explanation of Mr. Maciix’s
feries, publithed by Mr. Joxes, is reprinted in the fame volume of Seript. Log. with another
traft allo of the Dedtor’s on the fame fubje@, p. 207, which had been publifhed in the

Philofoplical TransaGicns, and contains fome curiovs difcullions refpecing fuch ferieles, and:
lome important improvements.
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Note I. p. 69.

In a letter to Earl STaxuHOrE, of 22d of March 1751, he mentions very
particularly the decline of his memory, and his inability to attempt fome things
recommended to him by his Lordfhip. “ Perfons of my age (now pafl fixty-
¢¢ three) generally lofe the ability they had when younger, of a quick and ready
‘¢ imagination ; and their memory, (which, in my opinion, is either the imagi-
““ nation of feufations paft, or the recalling imaginations we had formerly)
““ manifeftly decays; and fo far with me, that I have oftentimes difficulty to
¢ recall.thofe 1 had the laft hour, or even a few minutes before. Aud in long
‘¢ inveftigations, where it is neceflary to look back a good way, this inability is
“ moil eafily obferved, efpecially when moft of the fteps are not wrote down ; for I
“ remember fince [ could go through a longer feries of fteps without writing,
“ than T can now well do with the help of it.* This, my Lord, makes me
¢ afraid that I {hall not be able to engage in the undertaking you are plealed to
“ recommend to me, and which, indeed, would be very agreeable to me; the
¢ applying the method of the ancients to the modern inventions, fo as they
¢ might be demonfirated in fuch a way as would (to ufe your Lordihip’s jult
¢ and elegant defeription of accuracy and ftriétnefs) convince an Evcrip, an
“ ARCHIMEDES, or an ApoLLoNIUs, rifen from the grave, to examine
¢ them. My fcholars, Mr. Moor, Mr. WiLrLiamson, and particularly
¢ Mr. STEwarT of Edinburgh, I hopse may be able 1o do fomething this
¢ way ; and T fhall not fail to recommend it to them, and direét them as far
4¢ as I can.” “1 hope, if Gop grant me health, I may do fomething
¢ towards reftoring fome pieces of the ancients; the firft fix, and the eleventh
¢ and twelfth books of Evcrip’s Elemenis are near ready, excepting the
¢ figures, Next to this, L have in moft forwardnefs ApoLLONIUS de Sectione
¢¢ Determinala; but Parrus, though Ihave done a good deal towards reftoring
¢ him, is fo large, that it frightens me to meddle with him."” Towards
the end of this letter be adds, “ And I hope to do Evcrip juftice, if it pleafe
¢ Gop to give me opportunity to publifh the eight books of his Elements,
¢¢ which want of fecurity from being pirated does yet delay.”

* I fhall mention in this place an obfervation of Dr. Stvsox on mathematical enquiry,
which, though not immediately conneéted with the fubjeét of this leuter, may graiify the
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Note K. p. 72.

Among the mall remains of Dr.. Simson’s mathematical correfpondence
which have been preferved, are two letters from the late GEorGE Lewis
ScoTtT, efg; Commiffioner of Excife, with copies of two from Dr. Simson in
reply. The general objeft of thefe letters was mentioned in the memoir, and
for the fatisfaétion of mathematical readers, the portions of them refpeéting the
comparative merits of the ancient and modern analyfis are fubjoined. Mr,
Scort’s firlt letter is dated London, 12th April 1764, and after fome obfer-
vations on Dr. Simsoxn’s edition of the Dafa, which the Dofor had folicited
from him, and in which he difcovers fome prejudice againit that book, thinking
its ufe to be rather logical than mathematical, he adds: .

““ To be more paricular, I obferved that the 27 firft Propofitions relating
“ to magnitudes and their ratios merely, might be much more concifely treated,
“ and receive an additional evidence from the algebraic method, I fhall give
 but one inftance from Prop. xvii. which i3 the xith in Barrow, and is
““ by him left in darknefs ; you have given it light ; but would it not be fhorter
¢ and clearer lo fiate it and its demonfiration in fymbeols ?

“ The firft hypothefis, that x—a:y::m:n where a, m, and n, are data.
“ The thefis that x— dat: x+y, in ratione data. The hypothefis may be
“ changed into

-
“ x—a:y:za:h therefore x—ady:x—ariatb:iaz:a: ——.
¥ ty:x—aiiatbiaiia =5

ad

“ Therefore by 12 . gth Elem. x —a4+y:x—a::x+4y: x—a+ oy

“and x—aty:x—ai:atb:a
ax
atb

“ The fecond hypothefis is that x —a : x+y: : @ : &. which may be thewn in
¢ like manner.

¢ Therefore x — g 4 tx4y::aza+b g.d e

reader. It is alfo in a letter to Earl Stanmore, April 9, 1753, « What your Lerdfhip
“ fays of the ufefulnefs, and often the neceflity, of ufing the method of indudtion, I have
* frequently had the experience of; and though it be a proof of the weaknefs of the human
“.mind, it isa the fame timea good help to the finding out whether a Propofition be true or
“ pot, and moft powerfully excites us to fearch after a {bri@ demonftration.”

a
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““ T have followed your reafoning ; mine is effentially the fame; but is not
“ the difiinétion by fymbols of the indeterminate from the determinate or
¢ given quantitics or magnitudes concerned in the queftion of ufe? and is not
*¢ the concilenefs of the expreflion of greatufe alfo? Many of the Propofitions
* of the data l‘l'il!}ht be thereby reduced to intuitive evidence. In this particular
*¢ demonilration, it is' fhewn at once, what magnitude is to be taken from x

gl ax 4 3 s :
o (miz. a_m] that the remainder may be in a given ratio to x+y. I men-

“fion thefe particulars only to introduce a more general obfervation, which is,
# that wherever magnitutes'and their ratios are confidered, the method of the
¢ ancients {eems-inferior to that of the moderns, with refpeét to facility, r.l{m:gh
“not atall fo in point of accuracy. When [ look into Arorrosrtus, I
¢ admire the great man; and I may fay the fame of GrReEGoORY of St. Vincent
¢ and of Huyaexs; but who can ‘help complaing of the tedioufnefs of their
“ demonltrations? ‘They ‘feem ‘to nie in many cafes like 2 man who would
“reject the Indian fymbols of wumber; and perform all the arithmetical
% operations in words at ‘length. *This nright be done; but to what good
* purpofe ' When 1 fay to what' purpofe, I mean geometrical purpofe, Other-
“ wife I'much approve  of the clements being demonfirated in words at
“ length, becaufe of their logical ufe. * Fdr in the affairs of fife we have no
“ fymbols, but common ‘words; and"it is of fervice to habituate the mind, to
“accurate and diftinét expreflions, and even to formal fyHogifms.””

In the fame letter after, mentioning the Propofitions of the Data from
the 27th to the 62d, as very cafy, he adds: “In thele Propofitions I fee
¢ little or no room for algebra; and indeed, in queftions of pofition,. it often
¢ comes. in aukwardly enongh. Dr.  WArLLIs, one of the great patrons of°
¢ this ‘method, owns it. It is therefore a proper enquiry to determine, if
¢¢ poflible, when one method is to be ufed, and when the other. . You feem to
«¢ promife fomething of this kind in the preface to your Conics. I with you
« coiuld find refolution to execute what Tam perfuaded is almoft ready in your
« manuferipts. THomAs Simepson, in his Erercises, fays, that fometimes.
¢ the algebraical, fometimes the geometric method is preferable. I believe it.
¢ But it feems to me that notwithftanding the praifes beftowed by Sir Isaac
« Newrox and his followers on the method of the ancients, his own Principia
¢ are but algebra ' difguifed, as Macrmin ufed to fay. Though at the fame
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* time he owned that he thought Sir Isaac’s tafte of demonftration preferable
“ to Huvyaens's. I own myfelf of his opinion; as the only difficulty attending
¢ SirIsaac’s arguments, are the {teps fupprefled for the fake of brevity.”

I thall add an extraét from another letter of Mr. Scorrt’s, da.led 1t Mn;r
1764, ds it is connefted with the fubjeft of the preceding.

When mentioning Dr, Stuson’s edition of (he Date, he adds, 1T think
<¢ that fuch as would form themfelves upon the modelof the ancients, ‘will
¢ do well to ftudy the Data. I even wifh that [ had been initiated in that way.
¢ But having once begun in the modern analyfis, [ have mot had leifure to
é¢ ftrike into another road, efpecially, as, to confels the truth, it feems to me
“ much more tedions and more doubtful with refpeét to fuccefs; T mean
¢ not’ that -the. method of the ancients leaves any doubt in the ‘mirid; biit
¢ that the fuccels of -atteﬁiptiug the folution of a difficult *problen s -more
“ doubtful in the way of: the ancients, than in that of the moderns; although,
¢ when the folutien is once found, it be often true that demonftrations formed
¢ aceording to the ancients are more ‘agreeable, and ‘more ‘fatisfaltdry to
¢ the .mind, than thofe derived from algebra. ' I fay often; for-it'is far from
¢ being always fo.. Te me a demonftration derived from the confideration
¢ of a multitude of ratios, and their compefitions, and expreffed in the
< manner of the ancients, is fo far from being ‘clearer than the algebraical
¢ method, ‘that'it feems vaftly ‘more ‘difficult - and obfcure. -And T’ would
¢ appeal ‘to any beginner; and afk himy whether the' general algebraic: folution
¢ of the problem for determining the focd of Lenfes, or  Huy oens's ‘method,
¢ be moft: clear. I might bring many other inftances, where: Propofitions
 can be ‘demonfirated in the fame manner as EverLip has'dene in his
“ firft - four books, which' often reduce the truthof. a Propofition to-almoft
¢ intuitive evidence. T admit that it would be in'vain' to look out for any
¢ affiftance from algebra; and yet I -think with'Dr; Barrow, that' moft
¢ of the Propofitions of the fecond book are ' rither clearer ‘when treated
“¢ algebraically; thad in Evcrin’s-method. © The perfpicuity ‘of ‘the fourth
¢ of that book has often ‘been infifted on. It is very clear, undoubtedly;
“ but'ftilliovr friend :‘Dr. MaTTHEW STEWART thinks' that the original
¢ demonftration was ‘from  the ' preceding Propofitions; without « a- figure,
¢ which is entirely ‘analogous to the algebraic method. The fifth book is
“* pot peculiar to geometry, but, is equally applicable’ to quantity as it is to

a 2
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“ magnitude; nor does the doftrine of proportion’ receive any evidence from
* its being expounded by lines. The {ymbols of algebra would, I think, be
“of ule here. In the fixth book there are many Propofitions which may
“ be treated cither geometrically or algebraically, without any preference of
¢ advantage on either fide: for wherever an analogy is ulfed, it may as juftly
* be faid to be algebraical, as it can be called geometrical. I may demonfirate
¢t geometrically the 47. El. 1, from the dottrine of fimilar triangles, and 1
¢ may do the famé algebraically. The two demonftrations differ only in ftile;
# and GuisNEE is miftaken, when he fays this theorem cannot be demonftrated
#¢ algebraically. 1 readily admit that the theorems about the congruity and
¢ fimilitude of triangles cannot be demoniirated by algebra, and that thele
¢ .are the true geometrical elements ; which being eftablithed, the other Pro~
¢ pofitions in the Elements may be derived, either by the method of the
¢ ancients, or by. that of the moderns, equally well ; at leaft, if the ancient
¢ method has the advantage in eafy queftions, that of the moderns feems
¢ of almoft indifpenfible neceffity in more difficult enquiries. I admit, however,
#¢ that many parts of your writings, and of Pr. MATTHEW STEWART'S, might
* furnith frong objeftions to what I advance, nor do T pretend to anfwer
£¢ fuch obje€tions: all 1 fay at prefent is, that [ know a perfon very well verfed
 in both ancient and modern geometry, who {eems diffident of his own
¢ abilities to comprehend Dr, STEWART s determination of the Sun’s diftance.
** He and 1 would, [ believe, find the fame difficulties in Dr. STEWART;
“ that Burriacpws did in ArcHiMeEDES. And to conclude the fubject;
“ I muft confefs that I cannot find that fuperiority of evidence in the method
* of the ancients, that you and many other able geometers, in this ifland,
“ contend for. Their great genius and accuracy I do fee, and I fee fometimes
¢ the precipitation and inpacuracy of modern geometers. But thefe are the
* faults of individuals, and. not of the art.” -

In the fame letter, afier fome remarks on the data not eonneéted with the
particular fubjeét of the preceding extraét, he adds, *¢In your notes you
“* bring two inftances of the ufe of the data, and think that the conftruétion
“ of the laft problem could not be derived from an algebraical folution.
] find, indeed, that the algebraic folution 15 more complicated than one
“ would at firft fufpeét, on reading the problem. Even in very fmall numbers,
*< the {olution brings you to large ones.  Thus, 1fx:y::6:7, alloyj—1:2z::3:4
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Iﬁn.d ¥ :ﬂ + v 28224+ 2203812 add

¢ ancl xx 4+ 2z = 100,

77— 277
6 6
¥ L E e therefore x = 168 + 1494 _ I g1 =
277 277 *7T — 277 il
Sl pgab e 1547
“and ¥ = — =—, therefore y = 7, and — —=
gyt i 4 277
Alf; = 2432 f
o =z=28, and — .E?:_?, and hoth roots anfwer the
‘¢ quefltion,
¢ In the general folution, fuppofing Xyt ach

J—giEizalL
X% 4+ mE=d"

[ find Et.r—::z_, then taking 4 : & ::r:f:&—: and:
a a

“ar fﬂa+f::v‘aﬂ—[—j":£:m+f: Allo h:c:1fs i{*:p. I have

a
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* ad circulum, and the equation a X—c=gz 2 locus ad reftam, T find an

e
“ ealy conftruction by combining them. For takinga:b::c:f=— I have

b ;ix—c = z, which is very eafily confirufted; and then deferibing a circle

¢ from the origin of the abfeiffa x with the Radius 4, I have the other Locus,
¢ the imerfeétion of which with the former determines the value of x. This
"¢ 15 not lefs fimple than yours ; and you have alfo taken the advantage of the
¢ Locus ad eirculum.——Hitherto there appears not to me any advantage in
# the ancient method, Nordo I fee any from the firft of the inftances given
¢ at the end of your Comics. It is true your folution is more fimple than
“ Newron’s, but your inveltigation is not peculiar to ancient geometry. For
¢ what fhould hinder an algebraift from {uppofing the angle BCD (in your figure}
“ equal to BAC, and then calling BD =x, DC =y, and AB =a, we have by
“the fimilar triangles, and by multiplying the extremes and means of the
- analogy, ax + #* = y*, which is a Locus ad hyperbolam ®quilateram, very
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“ eafily conftrafted. If _Slr'f's'uc‘_s _im_rej't_ig_atinq be more complex, it is not
¢ hecaufe he made ufe-of algebra, but becaufe he did not make a convenient
“ eleftion of terms. Now this ele€tion cannot be taught precifcly, though
¢ Sir Tsaac himfelf has given many excellent obfervations relating thereto,
¢ It is a fagacity and habit to be acquired by the ftudy of good models; and in
¢ this refpet there can be no doubt but the ftudy of the ancients may be of
¢ great ufe, even to an algebraift. I believe Mr. D'AvamsErT fpeaks truly,
¢t when he fays, that the ftudy of geometry is perbaps too much negleéted.”

¢ Afier fome other obfervations, he adds. “ To conclude, I long muche to
% fec a treatife of which you gave us hopes in the preface to your Conics, when
“you fay in guibus autem differat analysis geometrica ab ea que calculo
< instituitur algebraico, atque ubi hae aut illa sit usurpanda alias disserendum.
¢¢ Such a treatife is much wanted ; and I am perfuaded that you muft have it
¢ almolt ready for the prefs among your papers, {o that the labour of publifhing
€< would not be great.” '

Thefe letters, it is obvious, were written by Mr. Scorr without any inter-
mediate letter from Dr. Simsox. 1 fhall fubjoin the material parts of the
Doétor’s two anfwers, which he difpatched feparately, though he mentions
that he had received the fecond before he had finithed his an{wer to the firft.

Dr. Simson’s firft letter, difpatched July 27, 1764,

“1 am now, by the weaknefs of my memory and of my eyes, in no good
¢ condition to write letters of any length ; but yet I fhall try to anfwer the
¢ feveral particulars you mention, to the beflt of my ability. 1 am glad the
¢ Problems have come to your hands. You perhaps have not yet leilure to
¢ read them, elfe I would have expeéted your opinion about them. . Your
¢ cenfures and correttions [ value more than commendations.  In the. preface
¢ to the Jata it is [aid; that they are of the moft general and neceffary ufe
““ in the folution of problems of every kind; and whoever tries to.inveftigate
“ the folutions of problems geometrically, will foon find this to be true; for
“ the analyfis of a problem requires that confequences be drawn from the
% things that are given, until the thing that is:fought be fhewn to be given.
¢¢ Now fuppofing that the book of the Dafa were not extant, thefe confequences
¢ muft be found out and demonftrated from the things given; which, in moft
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« cafes, would take no little time and pains. But now having that book, the
“ Propofitions of it need only be cited, or fuppoled to be known ; for though
¢ the ancients did not, citg the particular Propofitions either of Euvcrip’s
¢ Elements, or of his Data, yet they fuppofed them to be known, as is evident
¢ from the folutions of problems given by Paprus, in which he always makes
“ ule of the Data as being knpwn to every geometer. The Elements are
¢ negeffary jn every geometric reafoning, whether in demonftrating theorems
“¢.or in refolving problems : and in the analyfis of problems the Data are of
¢ as general and neceflary ufe.”

¢ The demonftration of the 17th Dat, which you gave in fymbols, is very
“ right ;. the fhortnefs of the expreflion by fymbols is no doubt of ufe, but
“¢ then there is greater hazard of committing miftakes by ufing them, than
¢ when the words at length are made ufe of; and I believe that Dr. BArrow's
“ miftake in this Propofition has been owing to this fhiort-hand writing, which
‘¢ coft more time-to underftand, than if he had vfed the ordinary way. As A

““is with him the given magnitude, and % the given ratio, it is plain that

“A+B s the firft of the magnitudes mentioned in. the enunciation; from
¢ which taking A, the remainder B has to C, thé fecond magnitude, a gh-f;n
‘¢ ratioj and the thing he fhould have demonfirated is, that A+B is- major
“ A+B+C data quam in ratione, whi¢h he has not done, but ouly fhewed
“ that A+B is major B4+C 4. ¢ in r. Many fuch mifiakes are obfervable
“in problems done algebraically; and in the 31 Prop. lib. i. of the Zoci plant
“p. 96, 1 have taken notice of a remarkable one in ScHoOTEN'S Lrer-

at

) whick
d-Hf::] i

< js to be taken from AB (or ) is eafily feen to be the excels of AD (or a)
¢ above ED, which is the 4th proportional to DC, DB and AD the given
“ magnitude ; and if the given ratio of DB to BC be a to &, as you make it
¢¢ then the ratio of DC to DB will be that of a4+ to a.

“* You feem ‘to think, that wherever magnitudes’ and their ratios are con-
¢ fidered, - that the algebraical method is better than that of the ancients in
*“ relpect of facility, though not of accuracy. But whatif the confiruétion
“ deduced from the firft method, be nothing fo pood, either in refpett of
*“ fhortnefls or clegance, as that from the other? which is often the cafe.

“ cilationes, p. 249. Thegiven magnitude AE (in your notatjon a—
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“ You may at leifure try the algebraic folution of Prob. 2. in pages 465 and
€ 466 of the Englith Everrp, which will furnifh you with an inftance of this,

“¢ The length of the demonftrations in the method of the ancients arifes,
¢ for moft part, from the ftriél regard they had to accuracy; yet I do not
“ fay that none of them can be made fhorter; for fometimes, by making
‘¢ ufe of a more proper medium of the demonftration, they can be fhortened ;
¢ an inftance of which you have in the 20th Prop. b. ii. of AroLLoNIUS"S
¢ Conres; which, by making ufe of the properties of the Aflymptotes inftead of
¢ thofe of the Diameters, is made fhorter in the 40th Prop. of b. 1ii. of the
“ book which T publifhed fometime ago. 1 expreffed mylelf indiftinétly
““ in the preface to that book, which has made fome think I defigned to
<¢ publith fomething, to fhew when the ancient and when the modern method
“ ought to be ufed ; but I meant to fay nothing more than that it was not

¢ proper to be done in that preface.”

“ I cannot guefs on what account Mr. MAcHIN, to whom vou affent, thought
¢ Sir Isaac’s tafte of demonftration preferable to that of Mr. HuycERs.
¢¢ Though I have the greatelt veneration for Sir [saac's profound and penetrating
“ genius, and his moft valuable and ufeful difcoverics, yet I cannot but prefer
“ HuycEeEns’s elegance and perfpicuity, cfpecially in his Iorologium oscilla-
¢ forium, to Sir Isaac’s; nor do I think the firt has fallen into fo many
¢ miflakes as the other, in things purely mathematical.""*

I fhall fubjoin fome extralts from Dr. Simson’s letter in anfer to Mr.
Scorr’s 2d letter, of May 1, 1764.

“ Dean Sim,

“¢ Your approbation of the edition of the JJata, with which you begin your
“ fecond letter of May 1}, gives me great fatisfation. You obferve that the
¢ demonfirations made by a multitude of ratios and their compofitions, ex-
£¢ prefled in the manner of the ancients, are more difficult and obfeure than
¢ the algebraie method. 1 confels a muliitude of them makes a demonltra-
¢ tion difficult in any of the methods, and T found it was not enly difficult 16
¢ my {cholars to underftand the 20th Prop. of HuyeEens’s Dioptrics, but
¢ unealy to me to prelefl it to them, by reafon of the great number of ratios
£¢ that are confidered in the demonftration, where there is only a firaight

* Sir Isaac Newron himfelf entertained a high opinion of the elegance of Huvaess's
tafte in geometry. See Pemberton’s View, Preface.
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¢ line and its parts to aid the memory: and on this account I contrived a
¢¢ demonitration by help of a figure, by which the compofition of ratios is
¢ ayoided, and nothing but the properties of parallel lines, and fimilar
¢ triangles, enter into; it which made it much eafier both to my feholars and me.”

“ No doubt the fourth of the fecond book of the Elements might have been
¢ {hewn from the third and the fecond of it, and Evcrip, or even a far lefs able
“ geometer, could not but fee it; but he preferred the way by figures in all the
“ demonftrations of the fecond book, as fhewing the equality of the fpaces
% compared : to the eye, which 15 more clear than when it is perceived bl"
“the imagination. As to the fifth book, I do not fee that the demonitrations
“in it can receive any help from algebra; and the ftraight lines made ufe of
“ in it make the demonfirations clearer and eafier, than they would be without
“them. I do not underftand your meaning, when you fay any analogy
“ may be called algebraical as well as geometrical. The expreffing lines by
“a fingle letier does not make analogy or any thing elfe algebraical, any
“ more than when they are exprefled by the twe letters at their ends, nor do I
“ think any thing can be called algebraical, where no operation peculiar to
¢ algebra is made ufe of. I fhould be glad to fee an algebraical demonftration
“ of fome propofition in the 5th book, ex. gr. of the 17th, by which perhaps
“ I might underftand your meaning. The 47th Prop. of 1t B. cannot be done
“ by fimilar triangles in the place where it now ftands; and when it is done
“by them, I do not fee that the demonftration has the leaft dependence
“ on any thing in algebra. You think algebra almoft indifpenfibly neceffary
# in difficult enquiries : I have, on the contrary, been obliged to make ufe of the
4 ancient method in many problems, in which I could not find that algebra was
“ of any ufe to mey fuch were the two problems, the folutions of which I fent
“ fome time ago; and fo are many others, of which the following is one.  Three
“ points and three straight lines being given in position, if s required fo place
“ g triangle so that the three angular points may respectively be on the three
“ siven straight lines, and the three sides pass through the three given points.”»

¢¢ The folution which you give of the lalt problem at the end of the Data,
st by help of two Loci, is very good; but I am not yet perfuaded, that the con-

* The enunciation in this letter has reference to a figure which. is here omitted. = It
is alfo to be remarked that in the Opera Religua, p. 388, is a folution of a cafe of this.
problem, viz. when the three given points are in one {traight line..

R
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¢ ftrulion arifing from it, or the demonitration of it, will be quite fo fimple
¢ as thofe given in that place : if you had leifure to write them out, without
¢ making ufe of any algebraical notation or operation, they might then be
“ better compared.  You think I have taken advantage of the Locus ad Cir-
“ culum, but I affure you it never came into my mind : the 34th Prop. in
¢ the Data, as you willfee by looking to it, does indeed require the defcription
“ of a circle, by which the pofition of the ftraight line AD (in Prob. p. 465,)
¢ 13 found,

“ It would take up too much time, and writing too much for my eyes, to
¢ {hew the advantage of the ancient method above the algebraic, and how the
€ precepts given in this lat method, particularly in the Adrithmetica Universalis,
“lead thofe who obferve them, from the right folution of geometrical
“ problems, into fuch as are quite out of the natural method ; many inftances
¢ of this occur in that book, ameng which is that problem which is the
< firfl at the end of the fecond edition of the Conics. You fay the folution
¢ there given is not peculiar to the ancient geometry, and you add, ¢ what fhould
“ hinder an algebraift to fuppofe the angle BCD in my figure equal to BAC
¢ Bec.?' True, an algebraift may give a geometrical folution of a problem, but it is
“¢ not therefore an algebraic folution, The folution you give in the algebraic
¢ notation depends nothing on algebra, for the Locus ax+4x*=y* flows from
s one of the firft properties of the hyperbola demonitrated in the Conics,
¢ and is the very fame which is made ufe of in the 1t Prob. of the appendix.
¢ It may be faid that algebraifts are blameable, not fo much in making a wrong
¢ choice of a medium, as for hindering themfelves from making any choice
¢ not pointed out by their rules; one of which almoft conflantly made ufe
% of by them is, to let fall a perpendicular, that by help of the 47. 1ft Elem.
¢ they may get an equation, which otherwife they could not fo eafily obtain,*

* An obfervation of Dies Canres tends to confirm fome of Dr. Siyson’s remarks in
this letter ; for which fee Braxken’s Algebra, p. 65, (1668.) Les CarTEs, ina letter
“ not yet printed, writes thus: Jn searching the solution of geometrical questions, I always
“ make wfe of lines parallel and perpendicular ar muck as is possible ; and I consider no other
“ theorems but these two. (The fides of like triangles have like proportions,) and (in
¢ reftangle triangles the fquare of the greateft fide is equal to the fquare of the other two
4 fides,) and I am not afraid to suppose many unknown quantities, that I may reduce the
% proposed question to such terms, ar that it s on no other theorems but these tawo.” This
letter of Des CarTEs, however, was afterwards printed, Amit. 1683, Epilt. 72, part iii.
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¢ [ forgnt, when mentioning the laft problem, at the end of the Duta, to
¢ gbferve that in the equation you firft bring it to, you give the value of
Sl .+ It i1z one of the abfur-
277

¢ dities introduced into algebra in the laft age, to fuppofe every equation has
¢ as many roots as there are units in the index of its highelt power, and
¢ sconlequently that every quadratic equation has two: but the contrary, in
* the prefent cale, can eafily be thewn. Your equation is of the fame form

¢¢ what is called the negative root, viz, y— —

¢ with this x*=—gqx=12, the root of which you know is x=+12+4+2 or 6.
£ And that this equalion can have no other root, i e. that there can be
“* no pumber but 6, from the fquare of which taking the quadruple of the
¢ pumber, the remainder will be 12, appears thus. Suppofe it poflible, that
¢ y is alfo the root of the equation, or that yy—4y=r2. Then y muft be
¢ gither greater or lefs than 6 or x; (if any deny this axiom, I will reafon
¢ no further with him on this matter;) fuppofe thatit is greater, y—4 is greater
¢ than x—4, and therefore the produtt of y by y—4 is greater than the produét
“ of x by x—4; that is, yy—4y is greater than xx—4x, and confequently than
¢ 12, Therefore yy—4y is not equal to 12; that is, y is not the root of the
¢ gquation. The fame thing follows, if y be faid 1o be lefs than 6.

“The passage you have set dewn from the preface to the Contes, might,
“ I confess, make any one think that I designed (o have published something
“ on the subject theve mentioned ; but indeed, as I wrote in my last, I blun-
“ dered in the expression, and have no papers, and never wrote any about
“ that matier. R.8.'*

page 296. The fentences fucceeding the “foregoing extra@t give additional explanations
of his opinion, to which the reader is referred. I may alfo remark, that in this leter, {Ep.
72.) and in the following, (Epilt. 73.) fome difficu'ties are mentioned in the algebraical
folution of the cafe of the taffions, in which three circles are given.

+ Dr. Simson’s notions about negative quantities in algebra have been frequently men-
tioned. His comment on the negative root of a quadratic equation, mentioned in Mr.
Scor’s letter, though not connedted with the other matters in this correlpondence, is retained
‘as acharacteriftic fpecimen, in his own words, of the Doitor’s manner of treating that fubjeét.
-He made no fecret of his opinions relpedting it : they were well known to all his
contemporaries ; and whatever objeftions may be made againlt them, he remained firm
in maintaining them.

® This letter was difpatched to Mr. Scor, 13th Augult 1764 ; and no trace of correl-
pondence between thefe gentlemen, of a fublequent date, remains.

E 2
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With refpeét to this correfpondence mathematical readers will form their
own opinion ; butit is proper to remark, that Dr. Simson, at the time of
writing his letters, was in his 77th year. I venture to add a few remarks,
which, to thofe who have not confidered the fubjeft particularly, may be ac-
t:c*ptahle.

In all thofe geometrical inveltigations, in which the chain of argument can
be rendered by the ancient analyfis both intelligible to the underftanding, and
pleafing to the imagination, Dr. Simsoxn’s realoning in its favour will not
be objeéted to. It muft be admitted allo, as he flates, that unlefs operations
peculiar to algebra be introduced, an inveftigation, though clothed in the
charafters of algebra, may yet be properly geometrical. He gives an example
of the folution of a problem by the combination of two local equations ;
and fuch may always be regarded as purely geometrical, when the Loci
employed have been demonfirated in known geometrical works, and are
eafily deducible from the Data in the problem without any algebraical operation.
But even when an algebraical procefs is requifite for inveftigating the Local
Lquations; or when, in the inveftigation of a geometrical problem by algebra,
fome inferences may be more immediately drawn by means of known geo-
metrical propofitions than by the operations of that art; the algebraical folutions
may by fuch aids be much abridged, and often rendered much more elegant.

It is further to be remarked, that when geometry comes to be employed
in praftical menfuration, or in phyfical enguiries, the moft obvious and
moft expeditious methods of inveftigation, whether geometrical or algebraical,
will ufually be preferred, It is well known that in fuch applications, in
general it is ufeful, and often abfolutely neceflary, to exprefs conclufions
(in whatever way they may be obtained) arithmetically ; and hence it is
frequently expedient to invefligate by algebra fuch conclufions, though they
might without difficulty be obtained by geometrical reafoning, as they muft
ultimately affume the arithmetical form in the pradtical ufes of them. I
muft allo obferve, that Mr. ScoTt’s remark refpefting the combination
of ratios is perhaps not fully anfwered by Dr. Simson; and that the remark
may alfo in fome cafes be extended to any long feries of fieps, by the combina-
tion and feparation of fquares and reGtangles arifing from the fegments of a firaight
line, by the ufe of the Propofitions of the iid b, of Evcrip, or of others
founded on that book. Though a demonftration may be regarded as finétly
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geometrical, when fuch ratios; and the combinations of them, are fel down
either in words at length, or in a kind of fhort-hand, by ufing fome
algebraical ~haracters; yet when the mind lofes the diftinét perception of the
particular geometrical magnitudes compared, the evidence is fimilar in its
impreffion to that of algebraical reafoning, in which the previous demonftration
of the rules employed is the ground of our ailent to the truth of the conclu-
fions, and mnot the immediate perception of the geometrical magnitudes and
their relations.—An analyfis or demonftration in which many combinations
of ratios are employed, may generally indeed be much fhortened by admitting
multiplication, divifion, or other operations peculiar to arithmetic® or algebra;
but the inveftigation or demonftration then becomes truly algebraical. It
muft however be admitted, in the particular cafe here fuppofed, that the
evidence of the algebraical procels is not materially different, or rather that
the impreffion of that evidence on the mind, is not very diffierent, from that
of the geometrical method, The fame obfervation may be extended alfo
to the cafe, when many combinations of fquares and rectangles from the
fegments of a ftraight line neceflarily make a principal part of a geometrical
analyfis or compofition. ;

- Dr. Simson acknowledges the difficulty of purfuing fuch long trains of
reafoning, by combining the ratios in the Propofition of Huveuens par-
ticularly alluded to. He found it-even expedient to contrive a new demon-
ftration by figures, which might facilitate his own labour in leuring, and
more effeftually keep alive the attention of his feholars, by prefenting objefis
better calculated for that purpofe, and alfo for aiding the memory in retaining
the long feries of fleps in that Propofition. But in fuch Propofitions an
algebraical deduflion would in many cafes be not lefs fatisfaftory, and far
more expeditious, than any other method.

It muft be conceded, however, by the patrons of the algebraical analyfis, that
the ancient method, where it can be applied, with very few exceptions, is
more elegant, and gives a more immediate and more pleafing convidlion
of the truth of a geometrical propofition, than the other. It muft be admitted,
alfo, that there are many geometrical problems, even in the clafs denominated
plane, of which the algebraical folution is far from being obvious, and is
often more difficult than the geometrical; even from the complexity of the
caleulation, without regarding the inferiority of the conftruttions which
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generally refult from the folution of equations, Dr. Srmsox, in ene of
his letters to Mr. ScorT, mentions an example; and others equally illuftrative
of the point might eafily be pointed out.*

That many geometrical problems are more eafily relolved by algebra than
by the ancient analyfis, there is no doubt; but when the objeét is to obtain
a folution, in which rigid accuracy is combined with perfpicuity in every ftep
of both the analyfis and demonfiration, the ancient method is indifputably to
be preferred. But the diftinguithing value of the modern analyfis, though
not particularly confidered in this correfpondence, is the means which it
affords of refolving geometrical problems, inacceffible to the ancient analyfis
in its prefent ftate; and of applying geometry to phyfical inveftigations, equally
beyond the reach of that more elegant, though lefs powerful inftrument.  Such,
indeed, has been the fuccefs of the modern analyfis, in the vaft enlargement
of fome important branches of fcience, and of the arts depending, on them,
that all reafonings en any theoretical imperfeétion in its principles, which
does not affeft the truth of the conclufions, is fuperfeded by the wonderful
extent and utility of its power and ap#lica.tion.'l' |

In a mifcellaneous MS. volume of the year 1722 were found, annexed to the
folution of a geometrical problem, fome fhort obfervations by Dr. SiMsox on
the ancient analyfis; which, though apparently fuggefted merely by that folution,
and written without any particular view, yet mark the accuracy of his notions
relpedting that analyfis at this early period, before he had made much progrefs
in the reftoration of the loft analytical works of the ancient geometers. They
may however, notwithftanding thefe circumftances, be confidered as a fuitable
addition to the Doétor’s letters on the fubjeét in his old age, which have been

# The problem, (117 lib. vii. Parri) and the extenfions of it, of which a fhort hiftery
is given in note E, may alle be mentioned as examples.

+ Such is the power of the modern analyfis in many complex inveltigations, that an
cblervation of Worrus (tom. v. Math. Univ. p. 210) will not be confidered as
altogether extravagant, even by the rational admirers of ancient geometry. “Sane fi
“ ARCHIMEDES et AroLiowius noftro mve revivifcerent, in [tuporem raperentur wifis
* inventis recemtiorum, quz per algebram fucrunt in apricum produéta; neque unquam
« fibi perfuafiffent patere ad talia mortalibus aditum.” The original and powerful geniug
of Arciinenes however, had his life been prolonged, might have anticipated many of the
great difcoveries of modern times ; and bave adorned them alfo with his elegaot and
accurate manner of demonfration.
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given in thisnote, To prevent unnceeffary trouble, the particular references w
the problem are omitted.

¢ Elezans cft hoc exemplum verz et genuinz tam analvfios quam con-
“ Nlruflionis et demonftrationis, methodo veterum inflitatarum, quafgue algebra
¢ recentiorum nunguam prebuiffet.”

¢ In genere nolandum cft, analyfim eo puriorem et elegantiorem habendum
¢¢ gffie, quo minus artificii in conftrufione analyfi preemifia invenitur; 7. . quo
¢ pauciores, eeque non nifi ob rationes ohvias ducende linea, confiruélionem
“ iftam ingrediuntur. '

¢ Analyfes enim hac methodo inftitute preferendaz funt iis quee, quamvis bre-
¥¢ viores effe poterint, tamen ope conftraétionis minus obvie perficiuntur, 7. e. he
€ jpfee analyfes altera analyfi indigent, ut ad iftas conltructiones perveniatur, quas
¢ propterea minus perfefta funt cenfendz. Perfeftiffime enim funt analyfes qua
¢¢ 3 datis procedunt ad ifta quae immediate cum 1is conneétuntur, atque ita donec
¢ ad quefitum perveniatur. Verum quidem eft, cos qui [agaci et acri pollent
% ingenio, pofle per pauciores gradus ad quefitum, quafi faltando, pervenire, fed
“¢ hoc nullo modo poteit fieri, nifi vel animo perceperint grados omiflos, quod
¢ redit ad methodum deferiptam, vel tentando inciderint in conftruétionem
¢ guandam, a datis fatis remotam, id quod omni cura ab analyfta eft vitandum.
¢ Cum nihil ver et genuinf analyfi magis diftat, nihil magis abhorreat, quam
¢¢ tentandi methodus ; hanc enim amovere et certiffima via ad quefitum per-
¢ ducere, preecipuus eft analyfeos finis; quamvis fatendum, tentando et in
¢ tenebris quafi palpitando, quefitum pofle inveniri, fed hac methodo nunguam,
¢ nifi cogente demum, ob deficientem analyfim, neceffitate procedendum. De
¢ compofitionis et demonftrationis natura, cum e ex analyfi femper efficiuntur,
¢ eodem modo judicandum,

¢ Porro animadvertendum eft nihil in analyfi de quazfito vel ejus quavis affec-
¢ tione fupponendum qued ex datis non clare fluat. Er gr. In inveltigatione
¢ loci alicujus non fuppenendum eft locum effe rectam vel circulwm, quoniam
¢¢ hoc eft quod quaritur. Et hoe vitio laborat analyfis ex qua confiruétionem
 [uam Prob, in Prop. 7, p. 25, lib, i. AroLron1t de Locis Planis, haufiffe
*¢ yidetur FERMATIUS, nam inveniendo duo punéta in quibus locus quafitus
€€ fecat datas pofitione reftas, et affirmando reftam, hec duo jungentem, effe
“ locum quafitum, videtur eum etiam in analyfi fuppofuifle, locum quafitum

 effe reCtam,
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Account of the Mathematical Collections
of Pavrus.t

§. I. Two first Books of PAPPUs.

APPUS, an eminent Mathematician of Alexandria,
flourithed about the end of the fourth century.f 1In
the very brief accounts which remain refpecting him, he
is mentioned as the author of feveral treatifes all of which;
except his Mathematical Collections, probably the moft valuable
of his writings, appear to have perithed. This work, as the

+ In Dr. Hurron's learned work, the Mathematical Dictionary, there is an
excellent abftra® of the contents of the Mathematical Collections, to which I at firft
intended to have referred. But on further confideration, I found that, for the
purpofe of giving a fatisfattory account of Dr. Simson’s commentaries and correétions
of that work, a more detailed ftatement was neceffary, as will readily appear to the
intelligent reader.

t See Suibas; (Meéwwmes,) alfo Ger. Vossius de Chronologia Mathematicorum; and
MoxnTucrLa tom. i. In Suvipasfeveral works of Paprus are mentioned; but neither
his Colleftions, nor a treatife alluded to by himfelf in b. iv. of the Colle&ions,
(Commanp, fol, 56, 1588.)

s 2
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mame imports is mifcellaneous, and befides a variety of
Propofitions, both problems and theorems, contains fome
curious notices, ‘not to be found elfewhere, of the hiftory
of mathematics and of mathematicians in his own and in
preceding times. Its chief importance however is, as has
already been mentioned, that from it alone we derive fatis-
factory information refpeéting the ancient geometrical
analyfis.  In the preface to the feventh book, particularly,
is given a defcription of the moft valuable treatifes in the col-
lection, which in the celebrated {chool of Alexandria* got
1he title of rimes a:m?xuo‘uéuc;, and which was {:DmprEd by {fome
of the moft eminent geometers of antiquity, for promoting the
ufe of that analyfis.

Of the eight books of the Mathematical Collections, the firft
~and.about one half of the fecond are prefumed to be loft; the
reft have reached the prefent time, though with many imper~
fections, and, in fome paflages fo mutilated, that the meaning
¢annot be pertm_pl}r afcertained. The orlgmal Grf:elt (e:h.cept
{ome fhort extraéts) has nm'e;.b::f:n p_nn_tgd ; and _the_ only trani-
lation of it, by ComMaNDINE, was firft piblithed at Pifaurum
in 1588; and another edition, with little variation or improve-
ment, was printed in 1660 at Bologna.f This tranflation is

* It is remarked by Vossius, in the before-mentioned work, ““ab Evcripis tem-
« pore ufque ad tempora Saracenica, vix ullum invenire fit nobilem mathematmum,

« quin vel patria fuit Arsxawpriwus, vel faltem Alexandriz dederit operam
i MaTuesn"”

.+ Though the fecond edition is faid to be corre@ed,. yet this appears to be only in
{fome prefs errors of the former edition, while new errors of the fame kind are intro-
duced: but there is no attempt to amend the obfcure and deficient paffages in that
tranflation, From fome convenience of the bookf{eller, the original edition fucees-
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accompanied with a commentary, often tedious, and in fome
places defeftive; but at the fame time extremely valuable,
from the explanation which it contains of fome difficulties, and
the correétion of many errorsin the MS. ufed by ComMANDINE,
and which pervade all the MSS. of Parrus that have hitherto
been examined, From CoMMANDINE’s manner of referring
to the Greek, it appears that he had only one MS. for his guide.
He died before the work had received his laft correétions; and
no account is given of the hiftory or character of the MS.
which he followed.+ From a family difpute between two
fons-in-law, the publication was fufpended for fome time after
his death; and at length, by the munificence of his patron the
Duxke of Ureino, the tranilation was printed, but confeffedly
without any correétion whatever of the errors or omiffions in
the unfinithed work of ComMANDINE.}

In this ftate, however, it wasa very interefting communi-
cation to the mathematicians of that age, and excited much
curiofity refpedting fome branches of the ancient geometry,
which, before this publication, were little confidered or known
‘in modern Europe.  Accordingly, not long after its appearance,

flively got three title-pages and dates; the firft, Pifauri 1588; the fecond, Venetiis
'1580°; and the third, Pisauri 1602.

1 Commanpine in many hundred notes quotes the Copex Grzcus. In a very few
places indeed he does quoté the GrEc: Cumca-s, but this last expreflion feems to
have arifen merely from inadvertence, as in no inftance is there any comparifon of
readings of different MSS. though, in a great many cafes, from the fenfe, he corréfts
the blunders of the one manufeript to which he ufually refers.

1 See the Dedication, and alfo the addrefs to the reader, in which thefe circum-
ftances are mentioned ; and it is alfo obferved that Commawpine had made ﬁllzgunt
fearch for the two firft books of Parrus, but without fuccefs,
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SNELLIUS, LVIE.'I‘A, M arinus GuETALDUS, and FermarT,
attempted, from the defcription of the =fwo; dvanvopérse in the
feventh book, to reftore feveral of the loft books of ArorLoNIUS,
which made a principal part of that collection. Afterwards
ScHooTEN, Dr. Warris, and fubfequently Dr. HarrLey,
purfued the fame track; and thus a number of thefe ancient
treatifes were reftored, with various fuccefs indeed, and with
different characters of elegance and accuracy, as has already
been obferved in the foregoing Memoir.

The two firft books of Parpus are not in COMMANDINE's
tranflation, from their not being found in any of the MSS. to
which he had accefs; and they are wanting alfo in feveral
other MSS. remaining in various libraries of Europe.* Ina
‘MS. of Parpus, in the Savilian Library at Oxford, (No. 9,)
there is preferved about one half of the fecond book, which
was publithed by Dr. WALLIs in 1688, with a Latin tranflation,
and valuable notes, explanatory of the Greek arithmetic.

From this remaining fragment, it is reafonably conjectured
by Dr. Wacris, that thefe two books rclated folely to that
arithmetic; and thence he infers that the lofs of them is not
greatly to be lamented. We learn from the fragment, indeed,
that Aporronius had compofed a treatife on this fubjeét, to
which Pappus frequently refers; and Dr. WaLL1s derives from
it fome information refpeéting the notation and algorithm of
the ancient arithmetic. From the defective mode of notation

* Sece al the end of this Appendix a fhort notice of the MSS. of Parrus, which
are generally known to be preferved in the libraries of Europe. It may be obferved
in this place, that fome of them, befides the Savilian MS., have the fragment of the
fecond book publifthed by Dr. WaLLis.
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among the Greeks, as compared with that of modern Europe,
though there be much ingenuity in fome of their methods, we
need not be furprifed at the great inferiority of their {yftem.
Dr. WaLLis remarks, that the bufinefs of the fecond book of
Parrus appears to be nearly equivalent to what is now con-
{idered as a very fimple propofition, viz. that the multiplication
of any numbers, all or any of which have cyphers annexed,
may be performed by multiplying thefe numbers without the
cyphers, and then adding all the cyphers to the produ¢t. The
firft book he with much probability conjeétures to have been
employed about the fimple operations of the addition and
fubtraétion of numbers.* And I need only further remark,
that there is no appearance among Dr. S1mson’s papers of his
having directed his attention to this fragment.

The fuceeeding five books of Parpus are gecometrical, and
the laft is almoft entirely mechanical. They are all of a
mifcellaneous. character; though in fome of them there is a
certain degree of method, and titles have been prefixed to
them, alluding to the principal matters contained in the feveral
books{ Thefe titles do not appear to have been in the MS.
followed by CoMMANDINE, as he does not mention them in his
tranflation ; and probably, indeed, they did not belong to the
original work, but were added by fome commentator, perhaps
of a much later age. Though I purpofc to give a particular
account of the contents of the feveral books, it may be proper

- * See Wavrsut Fragmentum Secundi- Libri Pavei, aud the Epilogus.

t The MS. Borr. has thofe titles, from which they are copied in this Appendix.
The tmo Savilian MSS. at Oxford Fave them, and likewife the Parifian MSS,
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firft to mention the dlﬂmﬂmns of genmetncal pmpuﬁtmns
(efpecially of problems) affumed by the ancients, as they are
ftated by Pappus in two paffages of his work, expreffed
nearly in the fame words.} 3

CoMMANDINE's tranflation of thefe paﬂéges is gwen m
Appendix II. and the Greek not hawng bcen printed, is added
from the two Savilian MSS.§ and the MS. BuLL. for the fatis-
faction of thofe who may wifh to cnnﬁder them accurately'
From thefe extraéts it appears that it was the dlfﬁcult}', or rather
the impoffibility, of refolving fome prnhlems by the c:rclﬁ and
ftraight line, which fuggefted the mveﬂlgatmn of other curve
lines, by the defcription of which the folution of fuch pmblems
might be accomplifhed. The doubling of the cube,* and the
trifection of an arch of a circle, were two celebrated problems,
which exercifed the ingenuity of the more ancient geometers,
but which were found not to be refolvable by plane geometry.
_ From the very brief accounts which remain of thefe fpecu;
lations, it appears that the firft attempt of producing new
curves, which might be eml}!oyed in geometrma] fcience, was
from the fection of a folid by a plane; and the only folids
confidered in the early ftate of the [cience, which, by fuch a

3 The firft paffage isin the third book, fol. 4. b. in Commanping’s Farrus, (1588,)
and the other in the fourth book, fol. GO,

§ Accurate copies of thefe paflages from the two Savilian MSS were procured for
me, in the moft obliging manner, by the Rev. Dr. RoserTson, Savilian Profeffor of
Geometry ; who alfo gave me every facility for confulting thefe MSS. and other books
in the very curious colleéion placed under his care. 1met with the fame obliging
attention, when confulting fome MSS. and books in the Bodleian Library.

* Ufually called the Deliacal Problem, from the well-known tradition about
doubling the cubical altar at Delos.
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fe@ion could produce curves different from the circle, were the
cylinder and cone. But as the feétions of the latter compre-
hended the curves refulting from the fections of the former,
the three new curves, arifing from the different poffible fections
of the cone by a plane, obtained the name of Conic Seétions.
By thefe curves the two before-mentioned problems were eafily
refolved ; and from this erigin, all problems requiring for their
folution the defeription of one or more of them, were called
folid, though they had no other relation to folid figures.

Some other curves were alfo invented by ingenious men of
thofe times for the fame purpofe; but the Ancients did not pur-
fue this branch of geometry, and confidered only a fmall number
of fuch lines, without having had any notion of the unbounded
number which modern fpeculations have brought into notice ;
and therefore, without propofing any principle of fyftematic
arrangement.  All curves, befides the Conic Sections, according
to the account of Parrus, in the paffages alluded to, were by
the ancients denominated Lines, and problems refolvable only
by fuch curves were called Linear Problems. All geometrical
problems therefore, among them, were divided into three
clafles, plane, folid, and linear; and theorems were fometimes
diftinguithed in the fame manner, as they had reference to
thofe three clafles of lines. The fuperior lines treated of by
Paprus, and other ancient writers, were the conchoid, the
ciffoid, the fpiral, and the quadratriz; and a few others are
flightly alluded to.

In the folution of the two celebrated problems, which are
{fuppofed to have given rife to the inveftigation of new curves,
fome of thefe laft-mentioned curves have been employed, as

T
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well as the Conic Sections, And we are informed by Pappus,
that the difficulty of defcribing the Conic Seétions with me-
chanical accuracy led fome of the ancient geometers to
employ thofe higher curves, the defcription of which was found
to be more eafy. The conchoid in particular was ufed for
finding between two given firaightlines two mean proportionals,
from which the doubling the cube was an obvious inference:
and the trifeGion of an arch of the circle was accomplithed
alfo by the fame curve, and likewife by the fpiral and qua-
dratiix.* From Parpus it appears, however, that the early
Mathematicians had at firft fome relutance in admitting either
the Conic Seétions or fuperior curves mm the folution of pro-
blems, confidering them as not firi¢tly geometrical;f but
afterwards thefe lines became objeéts of much curious invefti-
gation, even among the ancients; and in modern times ulti-
mately were of the moft extenfive utility, both in abftraét and
in phyfical feience.

The above-mentioned paflages of Paprus naturally fuggeft
an obfervation which may be ftated in this place; that expref-
fions occur on this fubjeét, in the writings both of ancient and
modern geometers, in which there feems to be fome want of
that precifion and confiftency which properly belong to the
language of mathematical enquiry. The defcription of any;
geometrical “line from the data by which it isdefined, muft
always be affumed as poffible, and is admitted  as the legitimate

* Thefe problems are refolved in that manner by Pareus, in b. iii, and iy.

1+ Even fome of the more early of the Mathemﬂnmaul, mkoneﬁ mnd:rn, entes-
tained a fimilar notion ; particularly Vizza.
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means of a geometrical conftruétion : it is therefore properly
regarded as a postulate. Thus the defcription of a ftraight
line and of a circle are the poftulates of plane geometry,
aflumed by Eucrip. The defcription of the three Conic’
Sections, according to the definitions of them, muft alfo be
regarded as poftulates; and though not formally ftated like
thofe of Evcrip, are in truth admitted as fuch by AroLrLo-
N1vus,f and all ether writers on this branch of geometry
The fame principle muft be extended to all {uperior lines.

It is true, however, that the properties of fuch fuperior
lines may be treated of, and the defcription of them may be
afflumed in the folution of problems, without an aétual
delineation of them. A plaufible though imperfect repre-
fentation of geometrical lines is indeed extremely ufeful
in affifting the imagination, when we are employed in the
mveftigation of their affections ; ‘but the degree of accuracy
with which they are exhibited is of no importance to the
truth of the reafoning, or to the fatisfaétion with which it is
perceived. For it muft be obferved, that no lines whatever,
not even the ftraight line or circle, can be truly reprefented
to the fenfes according to the ftriét mathematical definitions;}
but this by no means affets the theoretical conclufions

t See Prop. 52, 53, 54, Arorrow. b. i. in which the defcription of the three
feftions is affumed prmfc]y according to the deﬁmuuna gnn:u of them by
ArorroNius.

t Carrtesit Geomelria, lib. ii. at the beginning. Tt may alfo be remarked, that
even in the Elements of Evcrin, particularly in the xith and xiith books, certain con-
ftrutions are affumed, which, though perfe@ly confiftent with the ri gour of geometrical
demonftration, would in mechanical pradice be extremely difficult. But they muft
be confidered as poftulates, though not flated to be fuch by Evcrin.

G
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which are logically deduced from fuch definitions. It is
only when geometry is applied to pradice, either in menfu-
ration, or in the arts conneéted with geometrical principles,
that accuracy of delineation becomes important.

Among the ancients, the defeription of curve lines with
a certain degrce of eafe and accuracy was important ; as
we have reafon to believe that fuch deferiptions were
often ufed by them in praétical applications of geometry
to menfuration and mechanies. This the limited nature
of their fyftem of computation rendered particularly ex-
pedient; and influenced by this confideration, we may prefume,
the Greek geometers, in the folution of problems refolvable
by the Cenic Sections, fometimes employed fuperior curves,
on account of the greater facility of defcription; of which
there are examples in the Collections of Parrus.* In recent
times, however, the power of the medern analyfis, efpecially
with the aid of trigonometry, renders the accurate delineation
of curves feldom neceflary; and in the few cafes where it
may be ufefully employed, thofe curves ought no doubt
to be afflumed, the defeription of which, in the exifting
ftate of mechanical arts, moft conveniently enfures the
required degree of exactnefs.

But in a fcientific confideration of the fubject, it is a
principle admitted ultimately, botlr by the ancient and
modern geometers, that the proper folutions of problems

* Paprus enumerates feveral folutions of the Deliacal problem, fome of them purely
mechanical, and one of them by the conchoid ; a curve of a clafs fuperior to the
Conic Sections. Sir Isaac NewTon even admits, that in certain cafes the conchoid

may be preferred to the Conic Sechions, on account of the fimplicity of defcription.
Arith, Universalis, Appendiz, constructio A quationum linearis.
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muft be effected by the defcription of the loweft clafs of
lines by which they are practicable; and that though
conftructions of problems by curves fuperior to thofe by
which they are refolvable, may be demonftrably true, and
in particular cafes, may be practically ufeful, yet in theory
are to be rejeéted as irregular.

§. II. The Third Book of Parpus.

Tuis book, as the title imports, contains geometrical pro-
blems, both plane and folid.*

The problems confidered in this book are four: firft, the
duplication of the cube, or what is equivalent, the finding
two mean proportionals between two given ftraight lines,
which 1s folid : fecond, a problem refpeéting the mediatates:
third, a fort of paradoxical problem, to place two ftraight
lines, drawn from two points in one fide of a triangle, to a
point within it which may be greater than the other two
fides : fourth, to defcribe the five regular folids in a, {phere.
Thefe three are confidered as plane.

The firft problem, which was an objeé of much confideration
among the ancients, is refolved by Pappusin feveral of
the methods then knmown ; but he begins with a refutation
of an unfcientific attempt to refolve it by plane geometry,
which feems, in his time, to have excited fome attention. The

* The title in MS. BuLr, isNawwms "Akdaderds omayuydvt T, wrgii g Ut wesanphain
yusuilong fwimeda xdi seges. .

¥ The trapscript from the Parisian BMS. in the Savilian library ha: owxyeypds pelijnermd,
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examination of it, which had been folicited from Pappus
by the author and his friends, requires a long train of
reafoning, from the complex conftruction which had been
propofed by this inaccurate geometer; and fome things,
affumed by Pappus in this argument, are demonfirated in
four propofitions annexed to it. Both the text and the dia-
gram have been injured by tranfcribers ; but CoMMANDINE's
tranflation is much amended by Dr. SiMson, and a few of
his correétions, indeed, are confirmed by the MS. Burr. and
feveral in the figure are from the Parifian MSS. communicated
by Dr. Moor. Before giving the particular folutions of
the Deliacal problem, Paprus premifes a fiatement of the
ancient diftin¢tion of lines, already explained. In this
account he mentions the folution of the Deliacal problem
by means of the Conic Sections, without however giving a
detail of that folution; but he explains feveral others, viz.
three mechanical, by EraTosTHENES, HErO, and Parrus
himfelf ; and a fourth of Nicomepes, by the defcription
of another curve, fuppofed to be invented by him, and
called the Conchoid. Evrocius, in his commentary on
ArcHIMEDES (Prop. 2. lib. ii. de Sphara et Cylindro)
gives feveral other folutions, (ten in all,) and particularly
two by Menecuamus by the interfection of two Conic
Sections.—It may be obferved allo, that in fome of the MSS.
of Parrus, at the end of the third book are placed fome
variations of the mechanical folutions of this problem, not
taken notice of in ComMANDINE’s edition.F

+ In Prop. 24. lib.iv. The folution of this problem by the conchoid is repeated;
and the folution in Parrus’s method in this book is alfo repeated inlib. viii. Prop. 11.
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The fecond problem refpeéting the medietates is branched
out into twenty-one Propofitions, with {everal definitions
and explanations. He diftinguifhes three fpecies, and when
three lines (or three numbers) are either arithmetical,
geometrical, or harmonical proportionals, according to the
common definitions of thefe terms, they were anciently
called medietates: while the term analogy was ufually
applied only to the geometrical proportionals; fo that ftrictly
an analogy 1s a medietas, but not converfely.

The principal problemf which he propofes, is to place the
three medietates In a {emicircle. The refolution of this
by Paprus isin Prop. 16th, but he begins with animadverting
on a geometer of his time for his manner of treating the
problem, though unjuftly, as Dr. Simson obferves in a note
on this paflage.§

Before this 16th Prop. however are ten problems according
to CoMMANDINE's enumeration, refpeéting the three medie-
tates. Butafter that Propofition he obferves, that Nicomacrus
the Pythagorean, and others, had treated not only of thefe
original medietates, but alfo of three® others which were added

4 Called the fecond. (The Deliacal problem being the firftl) It is propofed in
fol. 7 b. Commanp. Parri.  And in the {ame page is the definition here referred to.

§ Dr. Sidsox quotea-Vancentio Vaviawt de Logis solidis, lib. ifi. page 00, where
there are fome Propofitions concerning the medietates, and alfo a remark of this
miftake of Parrus. I may add, that Browper, in his Resolution des 4 Problemes
d'Arehitecture, makes the fame curreftions of Parpus's cenfure: and adds, that the
folution by Parrus (Prop. 16.) is defective. But his objeion to that Prop. is rather
verbal than geometrical. See Browper, p. 36. 37.

* Procvus, inhis Commentary on Evcrip, (p. 19.Hervaei,) Sates that Evnoxus
of Cnidus, about the time of PLaTo, added three analogies (rgus avareyias) to the three
then known, and the former probably were the medietates alluded to in.this- place
by Parrus.
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among the ancients, and four more among the moderns, making
ten altogether, which he defines and illuftrates by a number
of Propofitions to the 27th inclufive, Thefe, particularly
the ancient medietates, were much confidered in the Pla-
tonic School, in which probably they originated, and to
which Pappus belonged. ErATosTHENEs compofed two
books on the medietates, (probably the Loci ad medietates)
and though they were part of the rowmos dvarvouere;, ParPus
gives no defcription of them, and has preferved no Lemmata
connected with them.f This may be confidered as a pre-
fumption of his opinion that in his time they were not
regarded as important ; and he further remarks of the more
ancient medictates, that they were ufeful, chiefly in explain-
ing ullufions to them in ancient writings; and probably this
was the principal objeét of the details which he has given
refpecting them.

The general nature of the third problem has been men-
tioned, and it is expanded into fixteen Propofitions. It isa
fort of paradox, and he refers to a treatife of ERycEmus on
Paradoxes, which, in the time of Parrus, was generally cir-
culated, and probably in fome eftimation.. Some of the
Propofitions are curious, but in the prefent ftate of the fcience
they cannot be confidered important, and are interefting
only as examples of the geometrical fpeculations of former
times, (Prop 28—43.)

t From the obfervation of Paprus at the end of his defeription of the Inclinations
of AroLLowivs, it would feem that thefe Loci ad medielates were plane, and, in
the arder of the riwes srasdvepires, placed laft.
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The fourth and laft general problem of this book is to infcribe
in a fphere the five regular folids; and as thefe folids were
objects of much fpeculation in the Platonic {chool, they were
naturally attended to by Parpus, who belonged to it. This
problem occupies the remainder of this book in the laft fixteen
Propofitions, of which eleven are preliminary to the other five ;
and thefe laft contain the folution of the problem refpeéting
the before-mentioned five regular folids.

§. 11L. Of the Fourth Book.

Tae fourth book is mifcellaneous, containing theorems of
the three ancient claffes of Propofitions formerly mentioned;
plane, folid, and linear.* The firft may be remarked as an exten-
fion of the 47. 1 Elem.; and the 4th isa curious theorem, with
an analyfis and compofition, which was rendered more general
by Dr. M.STEWART, in a paper publithed in the firft volume
of the Edinburgh Phyfical Effays;§ and fome Propofitions alfo
are added by Dr. S1mMsoN, in his notes,

* The title in MS. BuLr. is as follows: Ndwwmw ovayuyis &' smig frw @npdil raen-
ke p.:']iu r'ﬂ:ﬂrl?;-', wed TESEGY sl ywpmf-:."

¢ Probably it ought to be ovfssdv, as it is in the title of the eighth book,

& In Dr. Stewart's Paper, in that volume, are {everal Propofitions connefted with
this propofition of Parevs, and which are analyfed and demoniirated in the ancient
manner. A fcholium, containing fome conic theorems without demeonfirations,
is added; and at the end of it is a theorem, alfo without demonftration, which is truly
a Perifm, and is analyfed and demenitrated by Dr. Simson, Prop. g1 of his treatife,
D:. STEw ArT, from delicacy no doubt to Dr. Simsow, who wifhed to keep his expo-«

U
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The 10th is the cafe of ‘ene of the problems of the Tactions of
‘ApoLLoNIUS, in which three circles touching each other ave
given, to which the three preceding Propofitions are prelimi-
nary; all however requiring the ‘correétions remarked by /Dr.
Simson.+

‘Before the 135th Prop. a property of thedigure called Arbeloi
. 1s{tated, as -an-ancient  Propofition generally known, and ‘of
which the demonftration is in the 16th, the intermediate Pro-
pofitions being neceflary to it.

At the 19th Prop. he gives the definition of the Spiral of
Conon, and demonfirates fome of its principal properties.||
This is the curve fully treated of by ' ArcHIMEDFES, and in a fub-
fequent part of the book it is employed in the folution of fome
problems, Parrus . (Prop. 24) repeats the definition of the
fition of the Porifis fecret till he fhould publifh his treatife, fiates the Propofition as a

thiedréin, though he was weéll acquainted with' Pr. Simsoxn's difcovery, and had inves-
tigated many curious Porifms, See Edinburgh Phyfical Essays, vol. i.p. 141—152,

i+ There are fome amendments on the 12th, neceflary to make the demonfiration
complete.

, 't The Arbelon (d¢8s20) -is mentioned in ‘the Lemsmata of Arguimenes, (Prop.
4,5, 06;) and it is remarkable, that though Parrus in his Colleciions, and particu-
larly in this book, often quotes Arcuimenpes, there is no allofion to the Lemmata in his
long and curious difcuffion of the properties of the Arbelon, There is alfo a lemma
of ContmanNDIng's, for demonfirating a Propofition of Parrus on'this fubject, (Prop.
14,) which is the firft Propofition of the Lemmata of Arcnwmenes, ‘andswhich
Commannine afterwards (fol. 52, b.) aflerts to be compofed by himfelf. From this
it may be inferred, that Commanpine certainly had never feen the Lemmala of
Arcurmepes, and :moft probably neither had Parrus.  The Lombita have never
been found in Greck, and have by feveralsleamed men been fuppefed not to'be the
work of ArcriMEDEs; and the circuniffanceonow mentioned favours that fuppefition.

|l :In:Prep..21; refpeéting  the Spiral, the demonitration is conduted en principles
likethel method of Indivifibles oft Cavarienivs,
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conchoid of Nicomenes, and the folution: of the Dehacal
Problem by it, as in: the preceding bbok: he afterwards em-
ploys this curve for refolving annthér celebrated problem of
anitiquity, the trifection of an arch of a circle, which was found
impracticable by plane geometry; and which, with the Delacal
Problem, roufed the efforts of , mathematicians to inveftigate
new curves for refelving them.

He proceeds to explain’ the origin and properties ot the
quadratrix, (réayerifers,) aflumed by DenosTratTus and
NicomeDES, {ubfequent geometers, for the-quadrature of the
circle, from which it obtained its name. But he obferves
that another geometer, Sporus, was not-fatisfied with this
application ot that curve, and he gives fome detail of the objec-
tions: propofed by Sporus; and particularly, that in the
conftruction of this line the problem to be refolved by it is in
{fome meafure aflumed, Parpus however, befides the common
defeription of' its origin and of its. properties, gives what
he confiders as a more firictly geometrical defcription, by
Loei ad Superficiem.*

Alfter feveral Propofitions on this fubjeét, there is a repetition
of the ancient claflification of lines, and nearly in the fame
words{ in which it was ftated in the third book. It {feems to
be introduced here for illuftrating the problem of the trifection
of an arch of a circle, as in the former book it had a more
particular reference to the Deliacal problem.

* This is Prop. 28, which is fo much corrupted in Commavpine as te be fcarcely
intelligible; and in Note G. at the end of the preceding Memoir is placed Dr.
Simspi’s corrected edition of it.  Another defeription of it is given in Prop. 20.

+ The Greek of this paffage is added in Appendix I,
v 2
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This problem is refolved by PArpus in various ways; firft, by
a folid inclination, to which Dr. Simson adds an improvement ;
then by an hyperbola without the inclination ;* and he mentions
that in another treatife he had refolved it by means of the
conchoid, of which the method is obvious.

He fubjoins fome linear problems, fuch asdividing an angle or
arch of a circle in a given ratio ; the confiruétion of an ifofceles
triangle, of which each of the angles at the bafe fhall have a
given ratio to the angle at the vertex; which are eafily refolved,
by afluming the quadratrix or {piral, as proper means of geo-
metrical folutions.

Befides the very important emendation of Prop. 28th and
29th of this book by Dr. S1Mson, there are various other ne-
ceflary correétions in other Propofitions, and fome ufeful
readings adopted by him from MS. Burt. which it is unnecef-
fary to {pecify. At the end of this book, there is in MS. BuLL.
a very imperfeét fketch of a problem faid to have been ufed
by ARCHIMEDES, in his attempt to find a firaight line equal to
the peniphery of a circle; and alfo that this ufe of it had been
animadverted on. It is not in ComMmANDINE’s tranflation, and
in its prefent ftate is altogether unintelligible.§

* This Inclination is alluded to in Note F. p. 00

+ From the very brief notice of this work, it feems to have been a comment on the
Analernma of Dioporus: * xae sfuas 6 e fir 76 dvadmppsx Awdogh Teixa THuiy THY
“ apizy Budspdver xigenpalz o mestgnpdv yeappn,” MBS, Burn. Vide Commanp.
Pare. fol. 56, a. 1. 6. -

§ This Propofition, in the fame unintelligible fate, is found in Savil. MS. No. 3,
and at the end of the fourth book.
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§. IV. The Fifth Book.

To the fifth Book there is a preface, in which PArpus makes
fome philefophical obfervations on the curious inftinéts of
animals, which in many cafes fupply the place of reafon.
He mentions more particularly the inftinét of bees, by which
they confiruct the receptacle for their provifion on geome-
trical principles, by employing the hexagon, which of the
three equilateral and equiangular figures that occupy the
{pace round a point, fupplies, with the {malleft labour, the
moft convenient accommodation. This obfervation feems
to be introduétory to the purpofe of the book, which, at the
end of the prelace, he ftates to be; to prove that of plane,
figures which are equilateral and equiangular, and have equal
perimeters, the greater fpace is contained by the figure with
the greater number of fides; and that of all planc figures,
of equal perimeters, the circle is the greateit.™

This fubject of ifoperimetrical figures is largely treated of

in this book, containing fifty-feven Propofitions.}  Befides

* The title of the fifth book in MS. Burw. is the following, Nawoe "Ax Ealel:
vy By WIS 3 gy Ty R f.rrg-',u.i'lgur ;xﬁ‘l}l':l? CEE e ax:{,-.;.xr!;.-:. Wors AARmA
e weed 16y npxhen,|| wme cuyngiss v irwe d@iPasiiay Cyoloy sierdy oy saluy Tges EANnAE wal

T a‘-ﬁ'zrfﬂ.

|| Botein M3, Bucr. it is erroneons'y vay xway, but in the Savil. ME. No. 5. it is 7ev xdider.

+ In Prop. 1. an eafy Propofition is affumed, which is demonfirated in a Lemma
(Note B. on that Prop.) by Commanpine. Itis remarkable, that a Propofition of
the fame import in Greek is found on the margin of MS. Buri. And in the text
of M8, Savic. No. 3, is a fimilar Propofition. It would require however the exami-
nation of other MSS. to afcertain the hiftory of this Lemma.
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the obje¢t mentioned in the preface, feveral other things are
confidered. It is proved, that of plane figures with equal
perimeters, the greatcft is that which is equilateral and
cquiangular.  This principle is extended to folids; the
regular folids (as they are called) ‘are compared, and it is
proved, that, of thofe with equal {urfaces, the greateftis that
with the greater number of fides. Thefe Propofitions: are
meant no doubt to be introduétory to a demoniitration of the
[Propofition, that of all folids with equal furfaces the greateft
is the fphere. There are many references to ARCHIMEDES,
and feveral of the Propefitions in his treatife of the Sphere
and Cylinder are demonftrated in this book by Parrus,* and,
as e mentions, in a different manner.

It was formerly obferved, that a number of Propofitions in
it, refpecting the comparifon of the five regular bodies having
equal furfaces, were demonfitrated only fynthetically from
the brevity and the facility of communication in that method ;
and that this explains the omiflion of the analyfis in many
ancient Propofitions, though 'there ‘can be no doubt of that
analyfis having been ufed by the authors in the 1nveftigation
of them. He introduces the Propofitions refpeéting thefe
regular folids by a general differtation on them before Prop. 18.
in which he profefies great reverence for the doétrines of the
divine PLaTo, in whofe fchool it is fuppofed that thefe bodies
were firft defined, and their relations fully treated of. He

* In Prop. 35. (fol. 96. Commarn.) is a very material ‘improvement of ithe de-
monftration by Dr. Simsow, by which the long note (Z) of ComMuanping becomes
unnecefary, This may be remarked in many of the Dottor’s:correétions, which, -
even when fhort, often fuperfede the ule of long and fometimes tedions commends
by CoMMANDINE. - ¢ .



-

APPENDIX I. 151

remarks, that it is affumed by philofophers, without proof, that
the fphere is the greateft of folids, having equal {uperficies : he
proceeds to give fome popular illuftrations of that truth; and
in Prop. 18. he propofes a comparifon of the f{phere with the
regular folids. In the end of the book he ftates, what is eafily
afcertained, -that there can be only five regular folids, which
are comprehended by equal, fimilar, and equilateral polygons,
viz. the tetraedron, cube, oétaedron, dodecaedron, and icofa-
edron ; in fome of the Propofitions Dr. Simson has remarked
feveral proper and neceflary correétions.

§. V. Sixth Book.

Tae fixth Book of Paprus, as the title intimates,} is em-
ployed chiefly in explaining and correéting fome Propofitions
of THEoDosIvs, and fome other ancient writers, in treatifes
containing chiefly, what is popularly called, the doctrine of
the fphere. In a fhort preface the object of this book is
ftated, with a reference to three examples of Propofitions
criticifed in it, viz. the 6th, iii. THEoDOSIUS on the Sphere;
the fecond Prop. of Eucrip’s Phenomena; ‘and the fourth
Prop. of Tueonosius on Days and Nights. This colleétion.
of treatifes, obtained, in the Alexandrian fchool, the name of
pingic dggovapas, OF, as itisin PAPPUS puweds ssocvopuducve;, Among
the .Arabians they were called Libri intermedii inter ooy et
magnum confiructorem,, that is, between EucrLip and ProLEmy:.

& The title of this book in M5, BuLr, is Namzs 'Ahfm?{;n"s vy ficry Tegii s
3¢ Ty Oy TE pukge dpperopeper ﬂaug-»p.aﬂi,. Emog v halons,
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and in contrafi to the greater work of the latter (the Almageift,
fometimes called péyes dgpovius;) thefe {maller tracts got the
rame of pn-:f&;‘ a;;ewf:'pag.

According to Vossrus, this colleétion contained the nine
following works, viz. THEoODOSII Spherica, EvcLipis Optica,
ejufdem Phenomena, TuEopos11 de Habitationibus, cjuldem de
Noétibus et Diebus, AuroLycus de Sphara, ejuldem de Ortu et
Occafit, ARISTARCHI de magniludinibus et distantiis Solis et
Lunae, HYPSICLIS dvatogincy, five de ascensionibus.f FABRICIUS,
when ftating this colleétion, includes in it allo MENELAT
Spharica, and Evcripis Data et Catoptrica :3 and he adds, that
thefe treatifes, or moft of them, are often found together
in Greek MS. in the libraries of Italy and France.

It may be alfo obferved, that all thefe treatifes, except that
of HypsicLEs, are quoted or alluded to in this fixth book,
in which Paprus examines feveral evcxees [Instantie), to be
found in them. By this term he appears to underftand the
objec¢tions to certain Propofitions in thefe writers, or the
limitations and exceptions neceflary to be made refpefting
them, but which had been omitted by the refpeétive authors.
ProcrLus gives an explanation of this term:§ and from his
diffufe and not very fatisfaétory account, this word evsasic
( Instantia) {eems to have been applied to any objeétion
made to a Propofition, or even to the denial of it, as preparatory
to an indireét demonftration of it, by proving the abfurdity of

+ Ger. Vossius de Scientiis Mathematicis, et Chronologia Mathematicorum, cap.
EXxiil, §. 18.

t Faseicir Biblioth. Gree. Harles, Hamb. 1795. tom. iv, p. 16, and alfo p. 212.
Savinivs in Preleft. 1L in Evcripem,

§ Procrus, p. 58. Hervacir; p. 121. Bagocir.
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that denial. In Parpus, however, the application feems to be
confined to the former meaning, with which the examples
which he gives, from THEoDosIUs and others, correfpond.{

Prefixed to Prop. 89 of this book, is a long difcuffion
concerning the pofitions in the before mentioned traét of
ARrisTARCHUS SAMius and this, with the 39th, 40th, and 411t
Propofitions on the fame fubject, is inferted by Dr. WarLris
in his edition of Aristarchus publithed at Oxford in 1688.
He adds the Greck of this extraét from Pappus according
to the two Savilian manufcripts, which he takes an opportunity
of chara@erizing.*

In the explanation and correétion of feveral paflages in
thefe traéts by Pappus are introduced fome curious Pro-
pofitions, by which the doétrine of the fphere of that period
was improved ; and there are fome Propofitions relating to a
fort of perfpective or projection of the fphere, which are
connecied with Propofitions of Evcrip’s Phenomena. It
may be alfo obferved, that in four Propofitions, viz. 31, 32,
33, 84, which are preliminary to fome following Propo-
fitions refpecting the {phere, fome diftinctions of magnitudes
are ftated as examples, which may be either increafed or
diminithed without limit; or may be increafed indefinitely,

{ Examples of instantie may be found in Prop. 21, of this fixth book, to which
the preceding ten Propofitions refer. Allo in Prop. 51, (fol. 145, a. at the bottom,
Commanp.) Other criticifms on Everin's Plenomena, and aliv on Hirrarcuus,
are mentioned in fubfequent Propofitions of this book. There are alfo many refer-
ences to Proremy.

* In his prefatio ad Lectorem he oblerves, © quorum (fc. MSStorum) gui
“ elegantius feribitur (fc. No. 8.) eft mendofior ; quique feftinantius et minus
“ eleganter feribitur (fcil. No. 9.) eft emendatior.” .

X



194 APPENDIX I.

while there is a limit to the decreafe, and converfely. And I
mention them here, merely to remark the inaccuracy of
CommanDpINE’s tranflation, by introducing the term infinite
without authority from the original. Dr. SimMso~ obferves
that he had not confidered this book fo particularly as he
purpofed afterwards to do, but which he appears not to
have accomplithed : at the fame time he had made fome
neceflary and ufeful corrections in feveral Propofitions as they
ftand in ComMANDINE's tranilation,®

§. VI. Seventh Book.

Tuis Book, as the title imports, is wholly employed on that
curious fubject, the ancient analyfis.§

THE collection of treatifes known by the name of rime;
dvanvouiveg, next to the Elements and Data of EvcLiD, were
important  for facilitating the refolution of geometrical
problems. They were compofed, by the elder Aristzus,
EvcLip, and AproLroNius;: but at what time the collection

* It may be obferved, that in the MS, BurL. and in the Savil. MS. No. 3, are fome
marginal notices and at the end of Prop. 59, a fcheme refpeéting climates which may
deferve confideration ; in that Propofition alfo are references to ProLemy.

+ The title of the 7th book, from one of the Parifian MSS. No. 2368, is as follows ;
Aaoos "Arsfasdesis omayanhs {8 maiyn o 1o, dal v orgegd xal Ta Auuale 75
n'rn?wm;:u TomH.

$ In this firft ftatement of the authors in the preface to this viith book thefe three
only are mentioned. In a fubfequent more particular account (alfo in this preface)
Parrus mentions two books onthe Medietates by EratosTuexes, But neither this
work of EraTosTHENEs, nor the Loci of ArisT&us, nor the Loa ad Superficiem by
Evcrip, are deferibed by Parrus.
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obtdined the name by which they are diftinguithed in the
preface to this book, is unknown. They muft have been
compofed at different periods, from the known interval of
the times of the refpective authors, who all lived above 500
years before the age of Paprus, The expreflion of Parpus
is not definite; yet it feems to imply that the collection was
made, and the name impofed, before his own time, for his
expreflion feems to {uppofe the order of the books as exifting.}

The preface to this book, one of the moft valuable remnants
of ancient geometry, contains a particular defcription of the
nature and contlents of a certain number of thefe treatifes,
which, both from the {ubjects of them, and from their being
thus diftinguifhed by Parrus, may be confidered as by far
the moft important part of the collection ; and the book itfelf
contains a number of Lemmata or elementary Propofitions
afflumed (probably without proof) in the treatifes defcribed
in the preface, but of which the demonfirations are added
by Parrus.

Parrus, however, premifes a fhort but accurate account
of the ancient method of amalyfis and fynthefis; of which
a free tranflation will be more fatisfactory than any abridge-
ment, for conveying a correét notion of this curlous branch
of fcience, fo much valued among the ancients, and, till the

$ Dr. Haceey, whofe authority in fuch points is very great, at the end of his
preface to the Sectio Rationis, intimates an opinion that the colle@ion was made by
Parrus. But the circumitances now mentioned render this inference from the words
oftParrus at leaft doubtful ; and Dr. Simsox has réemarked another miftake of Dr.
Harvrex's in the before mentioned preface refpefling the principal objeét in forming
this colleétion.

X 2
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time of Dr. HALLEY and Dr. Simson, fo little underftood
among the moderns.

It is employed both for the refolution of problems, and alfo
for inveftigating the truth of theorems either afferted or
conjectured to be true; though it is in the former clafs of
Propofitions that the ufe and importance of this method is
chiefly known.

In the analyfis of a problem, what is propofed to be done,
or to be found, is fuppofed to be obtained; and the confe-
quences of fuch an affumption are fucceflively deduced by
means of all previoufly known practical Propofitions, which
appear to be conneéted with it, till at length we arrive at
fome conclufion, which, from the ftate of geometrical fcience
at the time, we know to be practicable; and thence the
folution of the problem is deduced  Synthefis, or compofition
is the reverfe of analyfis; and by afluming the laft practicable
confequence of the analyfis, we proceed in a contrary order
through the feveral fteps of that analyfis till we neceffarily
reach the conftruction of the thing required, and then the
problem is ‘refolved. 1In this analyfis however, if we asrive
at a confequence which we know, from previous Propofitions,
to be impoffible, then the problem propofed muit itfelf be
impoflible ; and further, if we find, from the progrefs of the
compofition, that in certain relations of the given magnitudes
the confiruétion is practicable, while in others it becomes
impoflible; the afcertainment of thefe relations becomes a
neceffary part of the folution, and is called the determination
of the problem.
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Tn the analyfis of a theorem,* the affertion in the enunciation
is affumed as true; and by reafoning from it, by the application
of known geometrical Propofitions which appear to be con-
neéted with it, we trace the fucceflive confequences of the
firt afflumption, till we arrive at fome one which we know to
be truc, or to be falfe. If we arrive in this manner at a true
Propofition, by proceeding from it, in a contrary order, through
the feveral fteps of the analyfis, we fhall neceflarily arrive at
the propofed affertion; and this laft proceeding will be a
demonftration or compofition of the theorem. In like manner,
if in this inveftigation we arrive at a conclufion which we know
to be falfe, from the fame neceffary concatenation of Propo-
{itions, we infer the falfchood of the affumed affertion; and if it
were requifite, we might alfo demonftrate that inference. But
it not being my defign, in this general account of the feventh
book of Parrus, to attempt a full expofition of the ancient
analyfis, which, for the ufe of thofe who have not confidered
the fubject, would require alfo the illultration of examples, 1
can only refer to thofe treatifes where fuch explanatory ex-
amples of the practice of analyfis may be found.4+ I fhalt

* The analyfis of theorems is often ufeful. A theorem may be propofed 1o a
geomeier, that be may inveltigate the demonftration ; it may be only fuipefied to be
true from analegy, from the appareni relations of magnitudes in geometrical diagrams,
and even from accident; but in all fuch cales an analyfis will alcertain die trath or
falichiood of the atffumed Propofition.

t+ Inthe remaining works of Arocroxius, as publithed by Di. Havrey, and alfo
in Parrus, many problems and theorems are treated amalytically. In Dr. Simson's
different works are various examples in the pure ftile of the ancient geometry.  Ihe
analyfis of theorems is well illuftrated in Dr. STewart's Propositiones Geomelrice
mure véterion demonstrate, For problems, I may refer to Dr. Horsvex's (Bithop of
St. Ataph) Delectus Problematumn; and to Mr. Profeffor Lesvig's Geometrical Analysis
in his Elements of Geomelry. In that treatife the general problems of AroLvoxivs,
mentioned in this book of Parrus, are introduced as examples.
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therefore only further obferve, that, in this praétice, fome of
the principles and rules commonly laid down by writers on the
application of the algebraical analyfis to the folution of geo-
metrical problems, may here alfo be ufefully employed;
though feveral of them, no doubt, are more peculiarly fitted
for the modern fyftem.

“After this general account of the ancient analyfis, Parrus,
in his Preface, proceeds to enumerate the books contained in
the 7iwos avadvoueres, and afterwards to give a particular
account of the nature and contents of a certain number of
them, viz. of twenty-four; the whole number being thirty-
thlt..e.+

Thefe twenty-four books are, 1. Data of Evcrip; I1II
books De Porifimatis, alfo by Evcrip; and the following
twenty by Aporronius: II. De Sectione Rationis; 1I. De
Sectione Spatii ; 11. De Sectione Determinata ; 11. De Tacti-
ontbus ; 11. De Inclinationibus y 11, De Locis Planis ; and VIIL,
De Conicis.

Thefe books, though all ufeful in facilitating the folution of
geometrical problems, yet are of different characters, and pro-
mote the object of the whole collection in different ways; as
may appear from the many references to them in this Memoir,
of which the following fhort recapitulation is added.

+ See Newr. Arith. Universalis, cap. 23.——See alfo fome obfervations of Dr.
‘Simsox on the ancient analyfis, in Note K. at the end of the Memoir, p. 121—128.

1 In this preface Parpus mentions his purpofe of giving a defeription of thefe books
as far as the Comics of Arorronius; and therefore, according to his arrangement,
which is not in the order of time, he appears to omit by defign the nine following
books: V. of Arist®uUs de Locis Solidis, (which were no doubt fuperfeded by the
Conics of ApoLrowius;) 1I. of EraTosTuenes de Medietatibus; and 11, by Evciin,
de Locis ad Superficien.
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I. The Data of Evcrip. This book, one of the few which
have been preferved in the original language, may be confidered
as a colleétion of elementary problems; and the demonftrations
as given by Evcrip, would become the analyfes of thefe Propo-
fitions, had they been enunciated as problems. The book was
conftantly ufed by the ancients in their refolutions of problems,
though it was not their praétice to quote the particular Propo-
fitions ; and this application of the Data was continued among
fuch of the moderns as follow ftri€tly the ancient method of
analyfis, and is now fo well known, that it is unneceflary to
give any detail of it.* The Sectio Rationis, Scctio Spatii,
Sectio Determinata, and the Treatifes De Tactionibus, and De
Inclinationibus, are all general problems of frequent recurrence
in geometrical inveftigations, and were refolved by AroLrrLo-
N1us in the moft complete manner, all the poffible cafes being
diftinguifhed; and of each cafe a feparate analyfis and compo-
fition are given, with the refpeétive determinations in all thofe
cafes which required them.+

The ufe of thefe general problems, as has been repeatedly
mentioned, was for the more immediate refolution of any
propofed geometrical problems which could be eafily re-
duced to a particular cafe of any one of them.t By fuch a

* See in Note K. at the end of the Memoir, fome remarks on the Data, in the
correfpondence between Dr. Simson and Mr. Scorr.

+ Paprus, in this preface, alluding to a problem  eonneéted with the Treatife of
Taftions, flates with brevity, but with precifion, what is requifite in a perfeét folution of
fuch gcn.aral prni:-le.ms: i Tadls grmhioai, xai wrgﬁrm, xzi Emr;f{lﬁrﬂm xild wriTy

1 When a problem can be refolved with equal facility by the nie of known elemen.
tary Propofitions, a reference in fuch a cafe to any of thefe general problems becomes
unneceffary.
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reduction the propofed problem was confidered as fully refolved;
becaufc it was then neceflary only to apply the analyfis, com~
pofition, and determination of that cafe of the general problem
fo this particular Propofition, which was fhewn to be compre-
hended in it. The apparatus of feparate folutions, with the
determinations of every poffible cafe which is effential to the
ufe of thefe general problems, may appear forbidding; and if
regularly perufed without examples of the application, may
{ometimes appear tedious and uninterefting; and this perhaps,
may have created fome prejudice againit the ftudy of them,
Dr. HALLEY, indeed, feems to think that the books of the
Towos dvaivopives, were intended merely for the inftruétion of
beginners in the ftudy of the geometrical analyfis:§ but it is
julily obferved by Dr. Stmson, that though they may be molt
advantageoufly employed for that purpofe, yet that it is mani-
feft from the contents of thofe books, of which he gives fome
detail, and alfo from the manner in which they are referred to
in the fmall remains which we pofiefs of the ancient geometry,
the chief objeét of them was what has now been ftated. Even
in Parprus there are fome examples of problems being refolved
by a reduétion of them to cafes of thele general problems. In
the 85th Prop. of this feventh book, a problem, ufeful in the
Treatife of Inclinations, is by analyfis brought to a cafe of the
Sectio Determinata, as was formerly mentioned in the Memoir.
Another example is Prop. 164, of the fame book, thelaft lemma
belonging to the Porifms; which is a problem refolved by
Parrus, by reducing it to a cafe of the Sectio Spatii, and the
cumpﬁfition of the problem is confidered as compleated, merely

§ Havrrewr Sect. Rationis, Prefat.  See alfo Loci Plani, S1msox's Prefat. p. vii.
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by a reference to the conftruétion of that cafe. This traét of
ArorroNIvus being loft, and no reftoration of it having been made
in the time of CoMMANDINE, the cafe referred to is refolved by
him, though in a tedious manner, which may be compared with
the folution of it in Dr. HALLEY's reftoration of that work.¥

The other books, defcribed in this preface by Pareus, are
ufeful for the fame purpofe of facilitating the folution of geo-
metrical problems, though in a manner different from what
has juft been mentioned of the preceding treatifes. The trea-
tifes of Loci in particular are very important, and in a method
well underftood by thofe even flightly acquainted with either
the ancient or modern geometry. The Loci Plani of ApoLLo-
nius are ufeful for the folution of plane problems; and often
alfo, with Loci of a higher order, may be required in the
folution of fuperior problems. Though the original work of
Arorronius be loft, the elegant and compleat reftoration of 1t
by Dr. Simson leaves nothing to be regretted on that fubject.
The Loci Solidi of ArisTx£uUs might have been very ferviceable
in the folution of folid problems, but it has perifhed; and
probably, even in the time of Parpus, had been {uperfeded by
the great work of ArorLoN1us on Conic Seffions, from which
not lefs important aid might have been derived for refolving
that clafs of problems.+

* Scmoorew allo refclves this problem, Evercit, Mathem. p. 104, 105, and feems
to blame Parrus for not refolving it dire€tly, but by a reference to a cafe of the Sectio
Spatii ; from which it appears, that ScuooTexw was not apprifed of the true ule of

“thefe ancient books. His Propofition alfo is not fo general as it is ftated in Parpus.
See Dr, Simson’s edition of this Prop. Opera Reliqua, p. 520.

+ As feven books of the Conics of Arorrowivs have been recovered, and the
eighth reftored in a fatisfaory manner by Dr. Havzey, it is unneceffary to enter
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The porifms of Evcrip were a peculiar clafs of Propofitions,
and ufed among the ancients'in the folution of fome of the.
molit difficult gecometrical problems. The long account of them
in this preface has been particularly unfortunate “in fuffering
from the injuries of time; fo that till Dr.SimsoN’s perfevering
induftry and ingenuity were employed on them, no fatisfactory
explanation of the nature of thefe Propofitions could be difco-
vered, nor could any fingle Propofition of Evcrip’s treatife 'be
reftored. Butin the preceding Memoir fo full an account of
Dr. Simson’s reftoration of them - has been “given, that it is
unneceflary in this place to make any further obfervations
refpecting them. '

- With refpeft to the réwos avarvepeves, 1 fhall only further
obferve, that on the revival of mathematical learning in Europe,
if.» the: ftudy and application of the ancient analyfis had con-
tinued, without being nearly fuperfeded by the ufe of the
modern algebra; it is highly probable ‘that later geometricians
would, from time to time, have made additions to the ancient
colleétion; and would have inveftigated various other general
problems, with compleat folutions of their feveral cafes, for
the fame general purpofe for® which thefe ancient books were
compofed hy Evcrib and APOLLONIUS.

At the end of the defcription of the Conics of AroLLonIUS,
in this preface to the feventh book of Parpus, there are fome
interefiing obfervations of a more general nature, which have.

into any difenffion refpe@ing the account of this work by Parrus. It is, however,
both earious and interefting; and Dr. HaLiLey, in his preface to the correfted edition
f this preface tp the feventh book of Pareus, makes fome valuable obfervations on
i1+, Dy Samigpr adds {ome yfeful notes on'the Lemmata of this work. AAFY

-
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been particularly remarked by Dr. HarLey. I allude to the
account of the celebrated ancient problem of the * Locus ad
¢ tres et quatuor rectasy” and the extenfion of i1t mentioned
by Parrus to the cafes where there are a greater number of
ftraight lines than four, to which lines are drawn in given
angles from‘the point, of which the Locus is to be inveftigated.
The original Locus is folid, but thefe other cafes produce lincar
Loci, that is, curves of fuperior orders; which, however, had
not been inveftigated in the time of Parpus. In fome general
obfervations on the fubjeét by Parpus, it may be remarked
that he mentions the method of expreffing dimenfions above
the cubic, by means of compound ratios,

This laft article of the preface is concluded by ‘a diftinét
enunciation of the celebrated theorem of Gurpinvs, which,
twelve centuries after the age of Pappus, excited much
curiofity and admiration, Whether this theorem was invented
by Parrus, or by fome other geometer, .is ‘not ftated. Itis
proper to remark, however, that no im putation is conveyed on
the originality of the difcovery by GuLpinus; as in CoMMAN-
"pIne’s tranflation, which wasthe only account thenin print, the
Propofition is altogether unintelligible.* = But as this portion
of the preface has not been confidered in Dr. SiMson’s notes,

* The improved tranilation of this preface of Pareus, by Dr. Harrey, appeared
_only in 1700, long after the time of Guepisus; and in it this theorem from Parrus
was firft intelligibly publifhed. MoxTucea indeed remarks, (ton i p. 325,) that
the work of Guipizus was publifhed before the fecond edition. of Commaxping's
Paprus in1660. But that edition conld not bave gu-cn him any aid, forit contained
no valuable 1mpr—:}vemu:,nt of the former; and ia this p'u'tlculnr pomt_. it is an exadt
tranfeript of the pafiage in the firft edition, ;

¥y 2
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it becomes unneceffary in this place to enter into any further
difcuffion of it,

Having given fo particular an account of the preface of
the feventh book, (certainly one of the moft curious remains
of ancient geometry,) a very fhort ftatement of the contents
of the book itfelf will be fufficient. It confifts of a great
number of Propofitions, (238,) fome of which are problems,
but the greater part theorems. They are called Lemmata, and
divided into clafies according to the feveral treatifes defcribed
in the preface, to which they refpeétively belong. They
appear in general to be elementary Propofitions aflfumed,
but we may {uppofe not demonftrated, in thefe ancient books,
from which they were collected probably by Papeus; and
the colleétor has added the demonfirations. Some of them
indeed are curious and important Propofitions; but the
greater number of them are chicfly valuable for the aid which
they give in the attempts of modern geometers in reftoring -
accurately the loft books of the reéwos avaruoueresc. In fuch
attempts, it was an interefting object, not merely to refolve
the general problems contained in that colle¢tion, with their
cafes and determinations, but alfo, where it was poffible, to
follow the particular mode of folution employed by the
original authors, Thefe Lemmata} preferved by Parrus have

1 According to Procrus, in his comment on Prop. 1. I. Elem. a Lemma (fump-
tio Baroc.) is an affumption of a geometrical truth, in the demonfiration of a
Propofition ; which truth, however, has not been demonfirated by known geo-
metrical writers. In this fenfe is the term ufed by Parpus, and the Lemmata of
the feventh book feem to be of that defeription. It appears from the books of
Arorromius's Conics (lill preferved, that the Lemmata of Parrus belonging to
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{upplied the means of doing this; and when proper analyfes
and compofitions were difcovered, which required alfo the
ufe of the particular Lemmata mentioned by Parpus, there
was a high degree of probability, that fuch folutions were
truly thofe given by Evcrip and AroLLoNIUs.

Many neceflary corrections of thefe Lemmata, as they
appeared in ComMANDINE’s tranflation, were made by Dr.
Simson. Some of the correétions were fupplied by the
Parifian MS. of Parrus, of which Dr. Moor procured a copy,
as has formerly been mentioned; and they are remarked in the
Doétor’s reftorations of the Loci Plani, and Sectio Determinata.
In the LLemmata belonging to the Porifms, which are all given
in his pofthumous work on that fubjeét, and in an improved

ftate, are many important emendations;.but it does not appear

that work were aflumed by him, in the manner now mcntibnﬁd; and Dr. Hacrer,
in his edition of ArorLrowius, gives thefe Lemmata from the Savilian MSS. of
Paeews. In the demonitrations of the Propofitions of Arorvowivs, Dr. Harrey
refers occafionally to thofe Lemmata, as the waut of them appeared in
the text for rendering the demonfirations compleat. [t appears likewile from ths
fame edition, (p. g7 of the trapflation of vth, vith, and viith, books) that AepormerLee
SCHIRAZITA, an Arabian epitomizer of the Conies, had colleéted fomeother Lemmata, (8.)
befides thofe in Parrus, which were affumed without proof in the demonftrations of
the feventh book, and which therefore he prefixes to that feventh book ; and they are
placed by Dr. Havrrey immediately after the Lemmata of Parrus belonging to it.
In modern times, however, a Lemma is underftood to be an eafy preliminary Propo-
fition, which might have been incorporated with the more important one to which it
is prefixed, but is more conveniently detached from it, and fometimes is itfelf a
Propofition deferving notice, In the treatife of Agcrimepes on the Sphere and
Cylinder (before Prop. 17 b i.) is an eafy Lemma demonfirated by himfelf ; and at
the eud of Prop. 17th are feveral Lemmata, which he ftates to have been de-
monlirated by thofe who preceded him; and are Propofitions of the xiith b. of
Everip, They are in fubfequent Propofitions afumed as koown, but a formal
quetation of preceding works was pot the pra@ice of the ancient geometers.
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that any of thefe laft were derived from that MS, as he never
quotes it ; and moft of them, indeed, were made before Dr.
Moor obtained that copy of the feventh book.} A confider-
able number of the Lemmata of the feventh book (about 90)
have been publithed, as correéted by Dr. SimsonNy; and the
attention. and accuracy with which he has examined thefe
Propofitions, will be obvious to the intelligent reader, by
comparing them with the edition of them in CommANDINE'S
tranflation.  And though the remaining Lemmata in this
book do not appear to have been fo particularly confidered
by the Docttor, yect there are in his noles on them many
neceflary correétions, with ufeful explanations, fome of which
have been mentioned in the notes added to this memoir.

The Lemmata in this feventh boek belong to the feveral
treatifes deferibed in the preface ; according to the annexed
arrangement from CoMMANDINE's tranflation; in which
enumeration, however, are {fome irregularities, as is obferved
by Dr. S1MsON.

+ In Dr. Siuson's Parrus is a memeorandum for enguiry if the copy of the Coder
Regius contained any of the neceflfary emendations which he had made on a Lemma
{Prop. 130.) of the Porifms, but no mention is made of the refult; which 1s a further
prefamnption that the Doctor, though he had had the ufe of the MS. for correting
the Lemmata of the two treatifes above mentioned, yet that he had not had an
opportunity of confulting it refpefting the Porifms.
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Trestifes. He, of Lemmata .
No. 1. AporLroxius, De Sectione Rationisel Spatit; 48
from beginning to Prop. 21 incl. j{’
No. 2, —=———— De Sectione Determinata, to Prop, 64, 43
No. 3. ————— De Inclinationibus, bo. — .04, @ 3L
No. 4. ————— De Tactionibus, to — 118, 23
No. 5, — De Locts Plants, to — 126. 8
No.6. Evciipes,  De Poritsmatis, to — 164. 38
No. 7. Arorronivs, De Conicis, to — 234. 70
No.8. Euvciipes,  De Locis ad Superficiem, to — 238, 4%
238

Of thefe Leﬁ'lmata,_ fince CoMMANDINE’S trz‘mﬂ:l;'ntiun, have
been publithed:

By Dr. Harrey, Greek and Latin, No.l,and7. - - 91
By Dr. S1mson, in Latin, and corre@ed, Nos. 2, 5, and 6. 89
By CaAmERER, Greck and Latin, No.4.. - = - - e3

2035

A few others have been mentioned in this Memoir as cor-
rected by Dr. Simsox and others.

It is proper alfo to mention in this place, that a Propofition
of fome curiofity, though not in ComMANDINE’s tranflation,
is found at the end of this book in the two Parifian MSS. and
aifo in thofe belonging to the Savilian Li!.‘nrury at Oxford. Tt
is entitled Aquue 7¢ avedvopéve Téwe 3 and an accurale copy
of it, from the Parifian MSS, is placed in Dr. SiMson’s
Paprus, from which a tranflation by the Doélor is added.

® Four only in CoMmanpive's tranflation are numbered as Propofitions, theugh
it feems that five Lemmata were intended.  And itis allo to” be remarked, that “the
four laf lines of fol. 300, a. Cosatauwo. thongh printedin the eharaéter of the Com-
mem:u'ry, are pa'rl‘. of the text, of which the Greek is to be found in Savil. MS. No. 3.
Dr. Simsox, however, does not appear to have confideréd thefe Lemmata ; at lealt he
has left no notes refpefting them. See the Memoir, p. 48.
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“ Propofitio PAPPI ALEXANDRINI quam ex Cop. MSS.+
Bibliothecae Parifienfis paucis abhinc Septimanis exferipfit
D™ Jacorus Moor, collega meus, 7" Nov'™ 1748.

¢ Si latera circa angulum reftum trianguli BAC, (Fig. 10.)
viz. BA AC, fecentur in K, L, ita ut tam BK ad KA quam AL
ad 1.C fit ut BA ad AC, et jungantur BL CK, fibi mutuo
occurrentes in F 3 et ad bafim BC ducatur AFG, erit AG ad
BC perpendicularis.

“ Ducatur enim CE parallela ipfi BA occurratque ipfis BF,
AG, (produétis) in E, H; et puta verum efle theorema, fc.
angulum AGB reftum effe: mquiangula igitur funt BAC
ACH triangula, quia ABC angulus aqualis eft ipfi GAC feu
HAC (8 6.)etreéti funt anguli BAC, ACII; ut igitur BA ad
AC,ita AC ad CH. Eftautem propter parallelas EC ad CH
ut (BK ad KA hoc eft ex hypothefi, ut BA ad AC hoc efi ut)
AC ad CH: ®qualesigitur funt EC, CA. Et propter parallelas
eft AL ad LC ut BA ad CF, hoc eft ad AC, quod quidem
verum eft ex hypothefi.

“ Componetur vero ita. Eadem manente conftruétione,
quoniam ex hypothefi eft BA ad AC ut AL ad LC, hoc eft
ut BA ad CE; erunt AC, CE, ®quales. Eft itidem ex hypo-
thefi BA ad AC ut (BK ad KA hoc eft ut) CE feu AC ad
CH: ergo (6. 6.) ®quiangula funt triangula BAC, ACH, et
angulus ABC zqualisipfi HAC feu GAC, et in triangulis ABC,
GAC communis eft angulus ACB, ergo reliquus AGC =qualis
eft reliquo BAC, fc. angulo recto. Q. E. D.

4¢ N. B. InProp.Parr1 facileoftenditur AK, AL,equalesefle.”

1+ # Viz. No. 2308, et No. 2440,

&
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In the fame MS. volume from which the preceding Propo-
fition is copied, there is the following different ftatement of it :
[The fame figure.]

“ 81 fit triangulum ABC reétum habens angulum BAC,
¢ ducatur autem BD parallela ipfi AC ®qualis autem reéta
“ BA; et CE parallela ipfi BA ®qualis autem ipfi AC; et CD
“ BE jungantur {ibi mutuo occurrentes in F, et junéta AF
“ occurrat bafi BC in G, erit AG perpendicularis ad BC.”

This Propofition, which is equivalent to the preceding, was
fuggefied by the figure of the 47 Prop. 1. Evcr. and had been
demonftrated by Dr. Simson, before he met with the other.
There is no intimation in the manufcripts hitherto examined
of the purpofe for which this Propofition was placed at the end
of this book ; and though it 1s called a lemma of the rsmec
@vedvopevos, there is no apparent conneétion between it and
any of the treatifes defcribed in this book, or with any of the
Lemmata belonging to them ; but from its being found in fo
many manufcripts of Parpus, there is a prefumption of its
having been placed in the Mathematical Collections by him.

§. VIL. The Eighth Book.

THE object of this laft book* is to give fome account of the
ancient mechanics; and though a curieus document of the
ftate of that branch of {cience in the time of Parrus, yet from

* The title from MS. Burt. is “ Namme 'Ahfadgias coayuyss 50 ougiyn 3
€ pnymiks WeedAnpalx cuppixtal difngd.” . -
§ cuppxlz js wanting in MS. Savil. No. 5 *»
Z
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the great improvement both in the theory and pra&ice of
mechanies 1 modern times, it is comparatively of little
value. : .
The original genius of ArRcHIMEDEs wasdiftinguithed in this
department, as appears in part even from the portions of his
numerous writings which have been preferved, and alfo frem
the many references Lo his mechanical inventions in this book
of Parpus, and in many other ancient writers. A confiderable
part of this book 1s employed in defcribing what were then, and
ftill are, called the Mechanic Powers, and the meoft obvious
combinations of them for the common purpofes of life; efpe-
cially for raifing up and for drawing very great weights.®
Parrus avowsits being chiefly borrowed from Hero, a diftin-
guithed geometer and mechanician, whefe works he frequently
quotes, and fome of which ftill remainf There is a long
preface, which from fome ftatements of the mechanical
notions, and of the arts of that period, becomes curious. It
contains alfo fome obfervations on the utility of mechanics,
and of the conneétion of mechanics with geometry; in it alfo
are diftinguithed feveral branches of that {cience, with notices
of treatifes on it which are loft. Befides many references to
HEero, there are very ample teftimonies in this preface of
the fame of ArcuimMepEs, from his mechanical writings
* Towards the end of the book are defcriptions of the ancient machines for thefe
purpofies; and in ‘the MS. copies are defigns of fuch machives made from thefe
defcriptions. It may be obferved, however, that thole drawings are different from

each other, and from the engravings in Commanpise, which no doubt had been
copicd from fketches in the MS. which he followed.

+ This is the elder Hero, of Alexandria, who is fuppofed to have lived about fifty
years after ARcHIMEDES.—— GER. Vossius.
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and inventions,f in many of which his geometrical and
arithmetical fcience was employed. But as has already been
remarked, the chief value of this book is from the infor-
mation which it affords of the ftate of mechanical fcience in
the age of Parrus. I muft obferve alfo, that though Dr.
Simson makes a few correétions on this book, he feems never
to have confidered it particularly, and therefore it is unneceffary
to give a more particular account of its contents.§

§. VIII. Conclufion.

From the (hort account which has been given of the feveral
books of Parpus, the mifcellaneous nature of the Colleétion
1s fufficiently apparent. Several ancient mathematicians are
mentioned by him, of whom no other notice remains; and

t In Prop. 10th, he mentions the well-known obfervation of Arcuimenes, that
with a fixed ftation he could meve the earth. And the refolution of the general

mechanical problem, “ to move a given weight with a given power,” he calls the 40th
invention of ARcHIMEDES.

§ It is proper, however, to mention an cbfervation of Dr. Simson on Prop. 14 of
this book : * Addatur hic (poft verbum guidem in linea quarta hujus paginz, viz. fol.
320. b.) ** Geometrice ut dudum emendavit Grecorivs a Sr°. Vicesrtio, pag. 291."
Quad. Cireuli. In the fame placeis alfo the following note, referring to the Coder
Bu‘:..l"; he fa_].r!i, #* In o [mﬂ verba Sﬁxﬂud&!;ui'ﬁl, |¢giturmﬂ'ﬂ3|'w?¢: dr Tow ?;ﬁwnr TE .
“ Verbo wero pafolivda: fignificatur conftruftio geometrica,” Gresony allo
makes another remark on Commanpine’s Note B. in the fame page of Parrus, [1588.)
The laft fentence of the enunciation of Prop. 12, (fol. 317. a ) in CommanpiNe’s
tranflation is * Invenitur autem methodo inveftigata hoc pa@o;™ but it ought to
have been ¢ inveftigabitur autem geometrice ita;" the Greek (MS. Burr.) being
o ﬁgunsﬂm mm;nﬁn frws” Dr. Simson alfo remarka, ﬂ:fpeﬂing the lait fentence of
Comwanpine's Note B. on Prop. 14, viz. * Mirum eft Parrun,’ &c. “ Non mirum
¢ quoniam ex elementis conicis fatis hujus demonfiratio patet.”

z 2
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many curious particulars are detailed refpeéting the ancient
ftate of mathematics, and of the problems and theorems which
engaged the attention of the geometers of thofe times. It is
written with only a general attention to method ; there is little
uniformity in the fiile, and the work has probably been com-
pofed at different times. Some propofitions are demonftrated
minutely, and rather diffufely, while in others many important
fteps are omitted,* as is often remarked by CoMmMANDINE, and
thefe omiffions he has generally fupplied.  Asa further proof of
this character of the Callections, the very frequent repetitions in
different parts of it, of the fame Propofitions, fometimes with
the fame, and fometimes with different demonfirations, may be
mentioned.§ 1tis, however, a moft interefting work, and more
efpecially from the account of the analytical geometry of the
ancients in the feventh book; an edition of the Greek, from
a collation of the many manuferipts which are known ftill to
exift in the libraries of Europe, would be moft acceptable to
all the admirers of the elegance and accuracy of ancient
ceometry ; and for fuch an undertaking Dr. SiMsonN’s notes

* Dr. Simsox makes a remark to this purpofe, Opera Religua, p. 526, at the end
of Prop. 76. Many of the imperfections of Pareus, as they appear in the exifting
MSS5., muft be attributed to the tranferibers.

§ The following examples may be remarked. The two flatements of the ancient
claffification of problems, in b. iii. fol. 4. b. and b. iv. fol. 60. The two accounts of
the Conchoid in thefe two books. The two folutions of the Deliacal Problem, b. iii
fol. 7, and b. viii. Prop. 2, nearly in the fame words. In Dr. Simsow’s edition of the
S.ctio Determinata, feveral duplicates are mentioned.  Other repetitions alfo might
be |mint1.:1.’| out, Toch as Props. 31, 57, 178, 104, book vii. Alfo Props. 87, 153, 206,
in the fame book. = Alfo Props. 23, 58, 103, b. vii. Several of thefe are remarked by
Dr, Simsow, in his notes, both printed and unpublifhed. Sec Opcra Religua, pp-
400, 410. - :
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would be highly valuable. He does not feem to have taken
a regular and accurate furvey of the whole, with any view to
the immediate completion of fuch a work ; nor has he con-
fidered every paflage which would require correction or ex-
planation ; yet his emendations and illuftrations, feveral of which
have been mentioned in this Memoir, will be an important
repofitory of materials for the affiftance ot any future editor,

It is proper likewife to obferve, that among Dr. Simson’s
notes are feveral generalizations of Propofitions in Pappus,
and alfo fome connected Propofitions, which, though valuable
in themifelves, may probably not be all confidered as properly
belonging to a new edition ol that author. Several alfo of the
Doctor’s notes contain corrections of COMMANDINE's com-
mentary, moft of which might be omitted in conducting a
new edition ; of which the proper objeét muft be, to give the
text of Parpus free Ifrom errors, and to introduce fuch
comments only as are neceffary for explaining real difhculties,
and for filling up material deficiencies in the demonfirations,

It may be alfo obferved, that from what 15 known re-
fpecting fevesal of the remaining MSS. and the fimilarity
of their defects, it is much to be apprehended that few things
of material importance, beyond what Dr. Stmsoxn has already
remarked, are likely to be difcovered; though an accurate
examination of thefe MSS. would certainly be moft defirable.

t By camparing Dr. Simson’s MS. notes on the Lemmata of the {eventh book
with his correfted edition of thele Lemmata in his reftorations of the Lo Plan;
Sectio Determinata, and Porisms, his tafte and judgment may be remarked in feleéling
only thofe notes which were neceflary, and omitting the others which he had written
on his firft review of thefe Propofitions.
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After every aid is obtained from remaining MSS. the ability
and intelligence of an editor muft be depended on for the
belt ufe of exifting materials; and itis to be confidered, that,
in geometry, the nature of the fubjeét, and the train of
argument, may often enable an editor to fupply the defects
and correct the errors of manuferipts, to which, indeed, thofe
on mathematical fubjects appear to be more liable than any
others.

The copy of CommanpIngs Parpus which Dr. Siyson
ufed, and in which he wrote his notes, was the firlt edition
Pisauri, 1588, and VENETIIS, 1589, and to this all quotations
in this memoir refer.

It is neceffary alfo to mention, that a few years after the
Doéter’s death, an application was made to his executor Mr.
Crow, on the part of the Delegates of the Clarendon Prefs, in
the Univerfity of Oxford, for a tranfeript of all the MS. notes
in this volume, as they were left by the Doétor. This was
readily complied with, on the reafonable condition, that
whatever notes and corrections of Dr Simson’s might be
adopted in a new edition of Pappus, they thould be particu-
larly diftinguifhed and acknowledged as his. Seme time after,
Mr. Crow depofited this valuable legacy from his deceafed
friend, in the library of the College of Glafgow ; and having
had, by the favour of the Principal and Profeffors, every con-
venience for confulting it, I have been enabled to give from
it fome interefting particulars of Dr. Simson's geometrical
ftudies.
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§. I1X. Of the MSS. of Parrus.

A Confiderable number of manufcripts of the colleétions of
Parpus are to be found in various libraries of Europe, but
all of them which have been examined, are mutilated ; and
contain many errors, from the ignorance or carelefsnefs of
the tranfcribers.+

ComMANDINE appears to have had the ufe of only one
manufcript, of which the hiftory and fatec are unknown; but
from his numerous correétions of it in his comm ntary, in
which he generally inferts the erroneous paflage of the MS.
a judgement may be formed of its very deficient ftate. In
it, as in feveral other MSS.f the two firft books are entirely
wanting.

In feveral MSS. however, a portion of the fecond book
(about one half) is preferved. This was found in one of the
Savilian MSS. viz. No. 9, and publithed by Dr. Wacrcris, in
1688, with learned notes. It 1s underftood alfo, that one.

+ Tir. ‘Srmsow, in a note on a Propofition, of the feventh book of Parpus,
remarles, © mon paucaautem in hac Propofitione, in eo codice (Parifienie Regio ic.)
* yitiata funt, ut in omnibus fere Parer Propofitionibus, et, ut videtur, in omnibus
** manuaferiptis.” ;

1 The fame: is to-be remarked. of the. Savil. MS. No. 8 ;alfo of.a MS. of Parrus in
the Negpolitian Royal Library, mentioned by Fagarcivs Bitl, Greee. tom. v. page 700,
Hamburgh, 1708, &c. In.the MS. BuLLraupy, afterwards tobe-mentioned, the two
firft books alfo are wanting. Ger. Vossivus, de Scientiis Math. cap. xvi. 7, when
ftating ‘the'beooks of ‘the -Mathematical Collectionss adds, * fed duo primi videntur
*“ deperiffe.”
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of the Parifian MSS. No. 2568, has this portion of the fecond
book, beginning at the fame words as the fragments in the
Savilian MS.f From a MS. of Parrus, which belonged to
JosEPH ScALIGER, the portions of the preface to the viith
book, defcribing the Sectio Rationis and Sectio Spatii, were
publithed in Greek by Snerrivs, in his refforation of thefe
books, in 1607 ; and his edition of the Greek preface to the
Scctiv Determinata, 1608, was probably from the fame MS.

The MS. of Parpus which was in the library of Isaac
Vossius, and was carried from England to the Univerfity of
Leyden, had alfo about one half of the fecond book*; and
probably, the precife portion which is in the other MSS.
now mentioned, .

In the edition of the Bibliotheca Greca, publifhed by
HarLEs, vol. ix. ps 170, is a catalogue of the MSS. of
Parrus known to that writer, including thofe now mentioned
and feveral others. I fhall in this place therefore mention only
two more, notl taken notice of by him. In the year 1795, J,
GucrL. CaMERER publithed an edition of the AporroNivus
GaLrrus by Viera; and prefixes to it the preface and
Lemmata belonging to the Taétions, in Greek. Tor this pur-
pofle he made ufe of three MSS. the two in the Parifian library
No. 1440, and No. 2368; and another in the Strafburgh library,
not mentioned in Fabricius; but from the very thort references

+ A MS. copy of this fragment of the secorid book, (with the third book ' also,)
taken from this Parisian MS. is in the Savilian Library at Oxford; and from a note

at the end of this copy, it appears that the Parisian MS. was written in 1562:
. ]

* Sce the accountof Isaac Vossiusin the Biog. Brit, This MS. is mentioned in the
Oxford Catalogue of Manuferipts, No. 2120,
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to that MS. nothing can be pronounced refpeéting its hiftory
and value,

There is alfo at Edinburgh an elegant manufeript of five
books of Parpus, viz. the third, fourth, fifth, fixth, and eighth;
but unfortunately the feventh, the moft valuable portion of
the work, is wanting.

This MS. was purchafed at Paris, in 1748, by Dr. JAMEs
Moor, then Greek profefior at Glafgow, from Mr. DE MAIRAN,
of the Academy of Sciences; and on the firft page of it is
written I’Orious de Mairan, probably by his own hand. DE
Mairan had informed Dr. Moor that it had belonged to
Burriarpus; and on that account Dr. Simson, who had
it for fome time in his poffeflion, and took many notes from it,
calls it Coder BuLrLiaLprf Like the other MSS. of Parrus
it abounds with errors; but Doétor Simson obtained from it
feveral improved readings and corrections, which he has
remarked in his copy of CoMmmaNnDINE’s tranflation. Some

+ Dr. Simson, in his copy of Commanping's Pareus, has the following notices of
this MS. which, without doubt, he had from Dr. Moor; and which may therefore be
confidered as authentic. In fol. 320. b. (Parpr, edit. Pis. 1588.) « 3tis Noyriv A, .
* 1748. Predi@tam Grecorii (a Sané&, Vinc.) emendationem veram effe, oftendit
* codex manuferiptus elegantifimus, quem tribus abhine diebus Parifiis huc attulit
« . Jaconus Moor, collega meus do&tiffimus, &e.”

Alfo in fol. 1, b. Paprr,  Hifce litteris adfcriptis emendavimuos tum fchema
“ Commanpint tum MSY Grzci quem Dom. D'Orfous de Mairan dicit fuifle
** Burtracoi, R. 5.

In a detached paper, referring to fol. 77. b. Parei, is a note in Dr. Sisisos's hand,
95 Martii 1750, inveni bzc ita efle in codice Grzen qui BurLiaror fuerat,

“ quemque collega meus D. Jacosvs Moo, a domino Mairan emptum Parifiis hue
# (Glafguam) attulit.”

A A
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of them are curious and important, and all merit the attention
of any future editor of that work.

Some peculiarities in this MS. may be mentioned, for the
fatisfaction of thofe who may be inclined to confult it.

At the end of the third book are five pages of MS. not
in CoMmMANDINE’s edition, which contain fome variations of
the folution of the Deliacal problem, in addition to thofe
contained in the beginning of that book.§

At the end of the fourth book is a very imperfeét fketch
of a Propofition, not in Commanping, which has already
been mentioned in the preceding account of this fourth book.

In this MS. are many corrections on the margin, and
fome even inthe text, by a later hand; and among them
are a great number of the emendations propofed by Com-
MANDINE of the very fame errors, in the M5. ufed by him,
from which a conneétion between thefe two MSS. may be
inferred.  Many of thefe emendations are fervilely copied,
retaining even the miftakes into which CoMMANDINE, in a
few of them, had fallen.

This MS. though elegantly written, has been copied by °
a perfon totally ignorant of the fubjeét ; of which the number
of grofs errors in its firft ftate is a fufficient proof. It may be
remarked, alfo, that at the beginning of a Propofition, or of a
paragraph, there is ufually a red letter, and a new line; but

§ To thefe additional pages the following title is prefixed, © @idus,—ro Jenzls
 Gawpnps iy T Teild Tae T3 [awme corspayns sai Try am@el i Wy, KEi THY OFyEHENY
U yarTacriing TH TE BEARFXTLE TH ko0 Kol Taw OU0 mEgE d:ru'i'n.n-y-.-r,"—h may be oblerved
that the Savic. MS. No. 3, has a fimilar addition at the end of the 3d book-
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frequently alfo this diftinéion is made in the middle of a
fentence, while the beginning of Propofitions and fubjeéts
in other places is not diftinguithed in that or in any other
manner. The enumeration of the Propofitions is often irre-
gular, and many of the diagrams, though neatly drawn, are
altogether erroneous. The MS. was fold at Dr, Moor’s death,
and was afterwards purchafed for the library of the Faculty of
Advocates at Edinburgh, in which the writer of this Memoir
had every facility for confulting that MS. and other books
in that great colleétion. From the well-known liberality
of the Curators of that eftablilhment, the aid of this MS.
will, without doubt, be moft readily given, when it can be
ufeful for preparing an edition of that interefting work in the
original language.

This MS. not having the feventh book, Dr. Moor procured
a copy of it to be taken from the MS. No. 2368, in the
Parifian library. This alfo for fome time was in Dr, SiMson’s
pofieflion, and he adopts from it fome correftions of Comman-
DINE’s tranflation in his reftoration of the Loci plani, and Sectio
determinata ; but, as was already mentioned, there is no re-
ference to it in his expofition of the Pcrrifmsi. I add with
regret, that this copy, in the difperfion of Dr. Moor’s library,
feems to have been loft; and thefe particulars are ftated, as
they may perhaps facilitate the recovery of it from fome
obfcure fituation into which it may have accidentally fallen.

1 In a note on CoMmaNDINE's Parrus, the Doftor gives the following account
of this tranfeript, which he muft have got from Dr. Moor * Hunc autem librum
7™m Parrr ex eo codice (fcil. No. 2368, Reg. Bibl. Par.) defcripfit Dom Carero-
NIER, lingue Grazcz in Academia Parifienfi Profeffor ; fumptibus D. Jac. Moor,
college mei doftiflimi. Schemata vero ejus depinxit D. Joa. Brissaxe, M. D.”

A A2
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The two Savilian MSS. No. 3, and No. 9, have been repeat-
edly referred to. There is alfo in that library a tranfcript from
the Parifian MS. No. 2868, of a portion of the fecond book of
Parrus, (the fame as the fragment in MS. SaviL. No. 9,
publithed by Dr, WaLris,) and the whole of the third book,
This tranfeript is not mentioned by Dr. Warris; and in the
following Appendix II. it is quoted as MS. SaviL. B. Froma
note at the end, it appears that the Parifian MS. No. 2368, was
written in 1562, by the direction of P. Ramus.
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WO paflages of Pappus, on the ancient divifion of
geometrical lines into clafles, have, in the preceding
Memoir, been repeatedly alluded to.  For the fatislaétion of
thoe who may with to confider them accurately, the Greck,
from the Savirian MSS. and the MS. BuLL. is printed in this
Appendix, along with CommanpINE’s tranflation. Some of
the various readings in thefe MSS. are remarked, but without
taking notice of either the fmaller differences, which do not
affect the fenfe, or of fome grofs erross, manifeftly arifing from
the careleilnets of the tranferibers.

Some of CoMMANDINE's notes are alfo mentioned: but as
Dr. Simson has not left any obfervations on thefe pafifages, it is
not my purpofe to enter into any examination or explanation
of them, except only by pointing out the references to fome
Propofitions, not explicitly ftated either in PAppus, or in the
commentary of his tranflator, |
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PAPPI, MS. SariL. No. 3. Fol. 10, b.
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Il weeyeapinle, MS. B. SaviL.

“ Que igitur me premififfe opor-
“ tebat, hac funt. Itaque omittens
¢ explicare et tibi, et iis, qui in geo-
¢ metria exercitati funt, ea, que ille
“ feripfit de conftru@ione, et que
¢ nos objecimus’; optimum fore ju-
“ dicavi, fi exponerem quid antiqui
“ de dicto problemate fenferint: et
¢ primum nonnulla dicerem de pro-
¢¢ blematibus, qua in geometria con-
* fiderantur, inde fumpto initio,

“¢ Problematam geometricorum an-
‘¢ tiqui tria genera effe ftatuerunt, et
¢ eorum alia quidem plana appellari,
“ alia solida, alia linearia. Quee igitur
¢ per reftas lineas, et circuli circumfe-
“¢ rentiam folvi poflunt, merito plana
¢ dicantur ; etenim linee, per quas
¢ gjulmodi problemata folvantur, in
¢ plano ortum babent. Problemata
¢ vero quacunque folvantur, afflumpta
¢ in conftruétionem aliqua coni fecti-
“¢ one, vel pluribus, solidz appellantur;
 namque ad conftruc¢tionem necefle
¢ eft folidarum figurarum fuperfici-
¢ ¢hus, nimirum conicis, uti. Reftat
“¢ tertium genus, quod lineare appel-
¢ Jatur, Linez enim aliz prater jam

+ exnpalen idem.




APPENDIX IIL 183

AL l;,.-f::plm:'r -yt'p iTepan wwpu" T Bipnpatras 65
o pgy sarerirdr AeuSdirar woookeTipzy
€ s peramharpion( Eyovgx Ty yiac,
< imhime Teyyart ll:ﬂ'm G TAIKES) M@ TETpR-
Lk ‘ﬂ'a'l-l'.gﬂl.l':l'.‘rl Kl xﬂl}rxﬁuﬂaﬁhi KX RITToti=
£ Bdir, moAda was wapmioe mepi dvTes § yovrae
" mupmmrepaTa. Texites In Thy Sixpepds
S8 riy WpsSANE TeN BUTHE, 6 TEAZIGH YIvE Thai
1 o TRopREY £ Ty ue I‘r-'g-l-.;?_‘ﬂrsﬁ?-wpd
¥ oom T ﬂlf'l';l h‘&pxw. m:x cisiTe REar
€ paraswvdfiy TH | upeThwd Adya wxTI=
6 gpdonlladirrs.  farel e Tag e edvin Topsr
[He 36 B

¢ Ballvizdr culuay driza, uo pécxs dvahsyiy

o ”;34 Wi ETrImES ﬁﬁ;lar wr.

 axfler Iy ouieyh avahoyiz.] This 2 dpydens
o prrzAafoires fvrd Daupzrivs v s papyia

& s B # - - 3
(L Ml KETAXTKIAF EWITY EIMr 77#?&!. s ETTy
8 ey X0 Tar Prpapdrar SUTHT GUITRYRE TN,
af ;“!-}-_u & dy T;; ;;zﬂ:a'ai‘.a:nr Fitd‘dh_ﬁfﬂy} xan
S riic Gikamas Ty e":fm:ni LR ENIREIS % xsTas
T omahrindig,  CLTH ryd;p gyw‘-whrn: ﬂ"Tl'rI:ﬁ.l
o pREl TS w'::'r;;?'.ﬂ,u..t, Ter x:rﬂ-ruwﬁr a1'_:'l'Eu
€ rrceon ;;';c.':wmﬁr WITATITEL, CUMTE Zoh-

& - ¥, - L] L1 5 ¥

W Ahavim TE WIpyzie. 05 E@i TRy @veledir

W m ) L] ] = F =
¥ @uTEy WETOINTXI E‘l“ TF TOU Méyowr T'ﬂ'f..t'l'lr

o B2 Anae S T u'p:f‘.r:fm.r rdman FTIPI;-"F,

¢ di&as in conftruftionem affumun-
¢ tur, varium, et tranfmutabilem or-
¢ tum habentes, quales funt helices,
¢ et [quas Gracl nirgayewlvs=¢ appel-
¢ lant, nos | quadrantes [dicere poflu-
¢ mus,] conchoides, et ciflfoides, qui-
“ bus quidem multa, et admirabilia
 accidunt. Cum igitur tales fint pro-
¢ blematum differenuize, antiqui geo-
“ metree problema ante dictum in
¢ duwabus reétis lineis, quod natura
“ folidum eft,
“ innixi conftruere non potuerunt;
¢ quoniam neque coni feftiones facile
¢ eft in plano defignare : inftrumentis
“ autem ipfum in operationem manu-
¢ alem,
“ confiruétionem mirabiliter tradux-
“ erunt, quod videre licet in eoram

geometrica ralione

et commodam, aptamaue

“ voluminibus, qua circumferuntur,
“ut in EnatostHeNs mefolabo,
“in Paicoxis, et HErox1s me-
¢ chanicis et catapuolticis.  Hi enim
“¢ aflerentes problema folidum efle,
““ipfius conliructionem initrumentis.
““ tantum  perficerunt, congruentur
““ AroLLoN10 Pergzo, qui et refolu-
“ tionem ejus fecit per coni fectiones:
¢ alii per locos folidos ArisT®EI:
“ nullus autem per ea, que proprie

ﬁ ﬁ[ﬂadﬂphar. idem.

* [a 315, Savil. No. 3, que inter uncos, rubro liquore exaratz a secunda manu.—In
altere codice Savil. * & fuses” absuot. In MS. Pure. TUYKEVTI B v« a0 Kl

T xeyseenidag, M3, B, Savic.
i Qua inter uncos, in CoMMANDINI verfione omittuntur; fed quamvis fupervacanea, forfan:

non errone.
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¢ plana appellantur, At Nicome-
“ pEs, et rationeillud fecitper lineam
¢« conchoidem, per quam et angulum
¢ tripartito divifit. Exponemus igitur
¢ quatuor ejus conftrué¢tiones unacum
¢¢ quadam noftra traftatione. Qua-
“ rum prima quidem eft Eratos-
“ THENIS, fecunda NICOMEDIs,
“ tertia HERONIS, maxime ad ma-
““ nuum operationem accommodata,
“ iis qui architefti effe volunt. Ultima
“ autem eft a nobis inventa: folido
¢ enim quocunqgue dato, alterum fo-
“ lidum dato fimile conftruitur ad
¢ datam proportionem;, fi duabus
¢ datis reétis lineis;, duz medie in
“ continua analogia affumantur, ut
“ inquit HErO in mechanicis et
¢¢ catapulticis.

* weipyordes, MS, 8avir. B.
F srget Bedopsve.  MS. Buir. et ut videtur MS. quo utebatur Commanpinus.
1 Deelt xa: MS. B, Savir. et MS, Burr.
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PAPPI, MS. SariL. No. 3. Fol. 86, b.
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* acela, MS. Savic. No. &

¢ Antiquigeometre datum angulum
“ reétilineum tripartito fecare volentes
“ gb hane caufam hazfitarunt. Pro-
¢ blematum, qu in geometria confi-
¢ rantur, tria efle genera dicimus; et
¢ eorum aliaquidem plana, alia solida,
“¢ alia vero linearia appellari. Qua
‘¢ igitur per reftas lineas, et circuli
¢ circumferentiam folvi poffunt, me-
¢ rito dicuntur plana : Anee enim per
“ quas talia problemata inveniuntur,
¢ in plano ortum habent. Qu:cun-
¢ que vero folvuntur, aflumpta 1n
“¢ conftructionem aliqua coni feftione,
¢¢ yel etiam pluribus, solide appellata
“ funt, quoniam ad conftruétionem
“ {olidarum figurarum fuperficiebus,
¢¢ videlicet conicis, uti neceffarium eft.
 Relinquitur tertium genus proble-
“ matum, quod lineare appellatur;
¢ linez enim aliz, preter jam diftas
¢ in conftructionem aflumuntur, quz
¢ yarium et difficilem ortum habent,
¢ ex inordinatis fuperficicbus, et mo-
“ tibus implicatis fa&tz. Ejulmodi
¢ yero funt etiam linex, que in locis
¢ ad fuperficiem diétis inveniuntur,

T+ Twr ::.g:-ﬁ?.ﬂp:ﬂa.n 1dem.

1 wees, ddem.

5
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““et alie quedam magis varie, et
“multe a DEMETRIO ALEXAN-
¥ DRINO [fv viiegpmpepiniis foicdeisi,
“ hoc eft] in linearibus aggreffioni-
“bus; et a PuiLovE TraNEo ex
“ implicatione {wﬁmﬂn?&'ﬂ *]et aliarum
“¢ varii generis fuperficierum invente,
“ que multa et admirabilia [ympto-
“‘ mata continent : et nonnulle ipfa-
¢ rum a junioribus dignae exiftimatz
¢ funt, de quibus longus fermo habe-
“ retur. Una antem aliqua ex ipfis
¢ elt, quaz et admirabilisa MENELAO
¢ appellatur.

¢ Ex hoc genere funt line helices,
¢ et quadrantes, el conchoides, et cif-
“ foides: videtur autem quodam-
“ modo peccatum non parvum  effe
¢ apud geometras, cum problema
# planum per conica, vel linearia ab
“ aliquo invenitur, et ut fummatim

§ orsxhadar.  MS. Burr. et ut videtur MS. Comyaxo.

* Maeckadus, or wdmiendur.  This word, as appeirs from the application of it in Prop.
29, lib. iv. denotes a clafs of geometrical furfaces, produced by fome precife rule, on which
mathematical reafoning refpecting fuch furfaces may be founded, By ComyanpiNg, and
alfo by Viosstus, they are fuppofed to have got this name from the complex motions by which
they are produced. The PleBovides, in Prop. 29, (lee fig. of that Prop. in Parpus) is
formed by the motion of the ftraight line LEI paffing through the ftraight line BLN, to
which it is always perpendicular, and alfo through the line produced by the common fection
of the conic fuperficies, and of the fuperficies called Cylindrocides, both mentioned in that
Propofition. See note G. p. 104 and 105.

Among the ancients, geometrical curves and figures generally got names from fome refem=
blance which they were fuppofed te ave to common objets. Such are the Conchoid and
Ciffoid, and alfo the Lannle, or Menifeus, the Pelecoides, the Hippopeda, and feveral others
mentioned by Procrus, (See Procr. on Def. 4. 8. 1 Elem.)——1It is poflible that
ahwylendne may have had a fimilar origin, not now to be traced ; but the etymology implied in
ConmanpiNg's tranflation of it may be right.
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¢ dicam, cum ex improprio folvitur
“ gepere, quale eft in quinto libro
“ conicorum AporLLoxiif problema
“in parabola: et in libro de lineis
“ {piralibus ARcHIMEDIS: allumpta

“ folida inclivatio in eirculo: fieri enim
“ poteft, ut nullo utentes folide, pro-
“blema ab ipfo deferiptum invenia-
“ mus.t Dico autem circumferentiam
% circuli in prima circulatione defcrip-
¢ tam demonftrare mqualem refte
“ lines, que a principio linee fpiralis
£ ad retos angulos ducitur el qua eft
# circulationis principium, et a refta
“linea fpiralem contingente termi-
“ patar. Itaque cum hujufmodi fit
“ problematum differentia, antiqui
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il Aumlzi yeviere, MS, Savie, Ne. 9,

f In CommaxDisE’s time, the firlt four books only of Arotroxtus’s Conies had been
dilcovered; and he thence makes no obfervation on this criticifm of Papeus, relpedting a
Propofition in the fifth book. Arexaspes A xpersow, however, in his Exercitationun
Mathematicarum Decas Prima, (Paris 1619,) long alfo before the fifth, fixth, and feventh
books of AvoLLoxius were recovered from the Arabic, inferred from inveftigations founded
on the general defeription of that fifth book by Paprus, that the problem about the
Parabola, here alluded to by him, was truly a folid problem; and in Exers. V. (page 24,)
he [tates it, and refolves it.  In the fifih book of AroLrowius we now find the firlt cafe of
Prop. 58, is equivalent to the problem of AnDERsON.

+ The Propofition of Arcnimepes mentioned in this place is the 18th in his treatife
De Helicibus. In that Propofition the Tth is neceflary, and in that Tth Propofition (De Heli-
cibur) the inclination alluded to is aflumed. ——Commannixg, in Note C. refpedting this
inclination, refers to Prop. 128. b.i. of ViTeLLo's Optics.  That Propofition is indeed a plane
inclination, and is afllumed in Prop. 5th of Ancumepes's Treatife. But in Prop. 7. of the
fame treatife, which (as has been obferved) is ufed in Prop. 18th, a folid inclination is affumed,
the fame as Prop. 130. b. i. of ViTeLro, in which an hyperbola is required. See allo
Armazex, b.v. Propp. 32, 33. [n Prop. 42 of b. iv. of Pareus, is a Lecus ad Hyperbolam,
which he (tates to have been affumed by ArcuiiepEs, in the [olid inclination employed by
him in his treatife De Helicibus,
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“ geometrz problema jam di&um in
“ angulo, quod natura folidum eft,
“ per plana inquirentes invenire nom
¢ potuerunt : nondum enim ipfis cog-
“ nita erant coni feétiones, et ob eam
“ caufam hefitarunt. Poftea vero
¢ angulum tripartito diviferunt ex
€€ conicis, ad inventionem infra {cripta
© inclinatione utentes.+

I & 3 oa, MS. Savie, No. 9.
* MEP :Ep,. ME. BU‘L‘[... G TH KW TUME! TR STV, Mﬁ EA'V]L. Nl}.. 9.
+ Prop. 81, lib. iv. Parrr
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APPENDIX III.

AS the volume of Dr. Srmson’s pofthumous works is not
in general circulation, it may be agreeable to the
Mathematical reader, to fee the Doctor’s very improved
tranflation of the general defeription of Eucrip’s Porifms,
in the preface to the feventh Bﬂok of Paprprus, annexed to
the account of his labours. The mutilated detail of the
contents of the three books of Porifms, not being materially
altered by Dr. Simson, except in a few Propofitions reftored
by him, is not added. s

v

¢ POST Taétiones in tribus libris habentur Porifmata Evcripis, colleftio
“ artificiofifima multarum rerum quz fpeftant ad analyfin difhciliorum et
¢ generalium problematum, quorum quidem ingentem copiam prabet natura.
 Nihil vero additum eft iis quee Evcripgs primum feripferat, praterquam
“ quod imperiti quidam qui nos precefferunt fecundas defcriptiones paucis
¢ ipforum [fe. Porilmatum] appofuerunt. Cum vero unumguodque definitum
¢ habeat demonftrationum' numerum,t ut oftendimus,f EvcrLipes unam
¢ eamque maxime evidentem in fingulis pofuit. Habent autem fubtilem et
“ naturalem contemplationem, neceffariamque et maxime univerfalem, atque
‘¢ 1is qua fingula perfpicere et inveftigare valent admodum jucundam  Specie

t+ * Forfan intelligit demonfirationes diverforsm cafuum ejufdem Porifmatis ; vel propo-
“ fitionum quz funt ejus converfz,

1 * Io quibufdam ex lemmatibug, ni fallor, ad Porifmata.
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“ autem hzc omnia neque theoremata funt, neque problemata, fed mediz
¢ quodammodo inter haec natura, ita ut eorum Propofitiones poffunt vel ut
¢¢ theoremata, vel ut problemata formari. Unde faftum eft, ut inter multos
¢ Geometras alii hec genere theoremata exiftiment, alii vero problemata,
¢ relpicientes ad formam tantum propofitionis.  Differentias autem horum
“ trium mels intellexifle veteres manifefium eft ex definiiionibus.  Dixerunt
“ coim theorema effe quo aliqud propofitum eft demenftrandum ; problema
“¢ vero quo aliquid propofitum eft conftruendum ; Porifina vero efle quo aliquid
 propofilum eft inveftigandum. A Neotericis autem immutata eft hze
¢ Porifmatis definitio, qui hzc omnia inveftizare haud potuerunt, fed
“¢ Elementis hifce adhibitis, oftenderunt tantum quid fit. quod queritur, non
¢ autem illud inveftigaverunt.  Et quamvis a definitione et ab ipfis rebus qua
“ traditz {unt redarguerentur, hoc tamen modo, ab accidente, definierunt,
“ Porifma eft quod deficit 7!1],fpmhcﬁ a Theoremate Locali {hm:: elt, Porifma eft
¢ Theorema Locale deficiens five diminuta in hypothefi jus. | Hujus autem
¢ generis Porifinatum Loca Geometrica funt {pecies, quornm magna eft copia
“¢ ju Libris de Amalyfi ; ac feorfim a Porifmatibus collefla, fub propriis titulis
¢ traduntur, eo quod magis diffufa et copiofa fit hae pree ceteris {pecicbus. E
¢ Locis enim quedam plana funt queedam folida, quedam linearia, et preeter
¢ heec funt Loca ad medietates [five a mediis proportionalibus orta.] Aceidit
¢ hoc euiam Porifmatibus, Propofitiones habere concifas propter difficultatem
¢ multarum rerum quee fubintelligi folent; unde evenit Geometras non paucos
¢ ex parte tantum rem perfpicere, dum ea qua inter oftenfa magis neceflaria
¢ {unt baud capiunt. Multa autem ex iis in una Propofitione minime com-
< prehendi poflunt, quia ipfe EvcLipes non multa in unaquaque fpecie
¢¢ pofuerit, fed ut fpecimen daret multe copiz, panca ad principium primi
<¢ libri pofuit ejufdem omnino fpeciei cum uberrima illa [guee in primo libre
¢ habetur] Locerum fpecie, ut decem fint numero. Quare has |Propofitiones
* fcilicet hujus fpeciei] una Propofitione comprehendi pofle animadvertentes,
¢ gam ita deferibimus.

¢ Siquadrilateri cujus anguli oppofiti vel ex adverlo, vel ad ealdem partes
< funt pofiti,* [lateribus produétis] data fint in uno ipforum tria punéta

* « Primum horum Parrus vocat {wler, alterum wagvwlion, de quibug vide Not. C.
<« pp. 85, 86, 87.
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¢ [interfetionum feilicet ;] vel fi in quadrilatero cojus duo latera funt inter fe
¢ parallela data fint duo puncla interfedtionum in aliera parallelarum ; | cactera
¢ vero punfta prater unum tangant reétam pofitione d.tam; etiam hoc tanget
¢ retam Pofitione datam.” ¢ Hoc autem de quatuor wantom reis dicitar
¢ quarum non plures quam duze per idem punclum tranfeunt. In quolibet
“ yero propofito reflarum numero ignoratur, quamvis vera fit hujulmodi
¢ Propofitio, viz.

¢ 8i quotcunque refle occurrant inter fe, nec plures quam duwm per idem
¢ punélum ; data vero fint punéta omnia in carum una, unumquodque autem
¢ punétum in alia tangat retam, pofitione]| datam.” Vel generalius fic. ¢ 5i
¢ quotcungue rectae occurrant inter fe, neque fint plures quam duz per idem
* punétum, omnia vero punéta “interfeétionem feilicet] in earum uné data fint;
¢ religuorum numerus erit numerus triangulariz, cujus latus exhibet numerum
‘ punctorum rectam pofitione datam tangentium ; quarum interfectionum fi
‘nulle tres exiftant ad angulos trianguli [patii  nulle quatuor ad angulos
¢ quadrilateri, nullz quingue ad angulos quingquelateri, &ec. i. e. Univerfim, i
¢ nullee harum interfectionum in orbem redeant] unaquaque interfetiio reliqua
¢ tanget retam pofitione datam.”

“ EvcLipem antem hoc nefcivifle haud verifimile eft, fud principia fola
¢ refpexiffe : nam per omnia Ponlmata non nifi prima principia, et femina
“ tantum multarum et magnarum rerum fparfiffe videtur. Hiec autem justa
“ hypothefium differentias minime diltinguenda funt; fed fecundum diffe-
“ rendas accidentium et quafitorum.  Hypotheles quidem omnes inter fe
“ differunt, eum fpecialiffina fint ¢ accidentium vero et queefitorum unum-
* quodque, cum fit unum idemque multis diverfisque hypothefibus contingit. §

“ Talia itaque inquirenda offeruntur in primi libri Propofitionibus; (in
 principio feptimi habetur* diagramma huae fpectans) ¢ Si a duobus punétis
¢ datis inflebianiur due refte ad reftam pofitione datam, abfcindat autem
€ carum wvna & re€la pofitione data fegmentum dato in ea punéto adjacens,
¢ auferet etiam altera ab alid re:tfi fegmentum datum habens rationem.” i, e.
“ Buod ad alterwm segmentun habebit rationem eandem rationi Jue er
" .&ypw’&m: data est.,” Dende in fuhfeqneuti.hu.-; s BrpM

il * Unum tangat unam, aliud tangat aliam re@am pofitione datam, et fic deineeps.”
§ «Lx gr. Mulia funt Porifmata que diverfus hypothefes habent, fed qua omnia
* concludunt punéium aliqmd tangere reftam pofitione datam ; vel reftam :.liquam S ——
* ad punétom datum, &c.” Tk
* « Non jam habetur.”




































