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A Treatife of Algebra, both Hifforical and Pra-
ctical, Bj JOHN WALLIS, D. D. Pro-
Jeffor of Geometry in the Univerfity of Oxford ;
and a Member of the Royal Society, London.

HE Author,'in bis Prefaceto the Reader has given
usa full account of this learned Work s which foall
be bere Reprintedin bis ewnwords.

It contains an Account of the Original, Progrefs,and
Advancementof (what we now call) 4lgebra, from time
to time; fhewing its true Antiquity( as far as I have been
ableto traceit;) and by what Steps it hath attained to
the Height at which now it is.

‘Thatit was in ufe of old among the Grecians, we need
not doubt ;* bat ftudioufly concealed (by them) asa great
Secret.,

Examples we have of it in Exclid, at leaft in Theo, upon
hi[m ; who afcribes the invention of it (amoengft them) to
Plato.

Other Examples we have of itin Pappes, and the ef-
feGs of it in Archimedes, Apollonius, and others, though
obfcurely covered and difguifed.

But we have no‘profefled Treatife of it{ among them )
ancienter than that of Déiophantus, firftpublithed (in La-
tin) by Xylander,and fince (in Greek and Latin) by Ba-
chetus, with divers Additions of his own ; and Re-print-
edlately with fome Additions of Monfieur Fermat.

That it was of ancient ufe alfo among the Arabs, we
have reafon to believe,’ and perhaps {fooner than amongft
the Greeks ;) which they are fuppofed to havereceived
(not from the Greeks, but) from the Perfians, and thefe
from the Indians.

¥rom the Arabs (by means of the Saracens and Moors)
it was brought into Spain, and thence into England (to-
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gether with the ufe of the Numeral Figures, and other
Darts of Mathematical Learnin{g, and particularly the«-
SJtronemical,) betore Diophantus {eems to have been known
amongft us: And from thofe we have the name of
ALGEBR a.

.. And indeed moft of the Greek Learning came to usthe
fame way ; the firft Tranflations of Euclid, Ptolemy, and
others, into Latin, being from the Arabick Copies, and
not from the Greek  Originals.

The ufe of the Numeral Figures (which we now have,
but the Greeks had not) was a great advantage to the
improvement of Alzebra.

Thefe Figures {eem to have come in ufe, in thefe Parts,
about the Eleventh Century (or rather in the Tenth
Centary, about the middle ofit, if not {fooner; ) though
fome others think , not °till about the middle of the
Thirteenth ; and it feems they did {carce come to be of
common ufe 'till about that time.

Archimedes (in his Arenarius) had laid a good Founda-
tiosi ¢i fuch a way of Computation, (as he hath indeed,
there and elfewhere, of moft of thofe new Improvements,
which- later Ages have advanced;) Though he has not
fitted a2 Notation thereunto.

TheSexagzfimal Fractions (introduced, as it feems, by
Ptolemy) did but imperfectly fupply the wantoffucha
Method of Numeral Figures.

The ufe of thele Nuineral Figures hath received two
great Improvements. The oneisthatot Decimal Parts,
whizh feems to havebeen introduced (filently and unob-
ferved) by Regéemontanzs, in his Trigonometrical Ca-
nons, about the Year 1450; but much advanced in the laft
and prelent Century, by Semon Stevin, and Mr. Briggs,&c.

£nd thizis much to be preferred before Pzolemy's Sexa-
gelimaal way, as is fhewed by the comparative ufe of both.

Aund therciore Briggs , Gellibrand, and others, have at-

rempted the introducing of this, even in thofe caies
where
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where the Sexagefimalis yetinufe: Which doth in good
meafure, now obtain ; (and, daily more and more.) And
would, no doubt, have obtained abfolutely c¢'re this
time, did not the Old Tables heretofore Calculated,
make it fomewhat neceffary to retain ( in part ) the Sexa-
gefimal,

The other Improvement is that of Logarithms, which
is of great ufe, efpecially in  Afronomical and other Trigo-
nometrical Calculations ; introduced by the Lord Neper,
and perfeted by Mr. Briggs (about the beginning of this
Century.) The ground and praéice of which is here de-
clared.

And thefe things, though they be not properly Parts of
Algebra, are yetof great advantage in the practice of it.

The firft Printed Author which Treatsof Algebra is Lu-
cas Pacciolus, or Lucas de Burgo, a Minorite Fryer, of
whom we have a Treatifein talian, Printed at Venice in
the Year 1494, (foon after the firft Invention of Print-
ing,) and Re-printed there, a while after.

But he therein mentions Leonardus Pifanus, and divers
others more ancient than himfelf, from whom he Learn-
ed it ; but whofe Works are not now extant.

This Fryer Lucas, in his Summa Arithmetica S Geome-
trica, (for he hath othér Works extant) hatha very full
Treatife of Arithmetick in all the partsof it ; in Iuzegers,
Frattions, Surds, Binomials ; Extradtion of Roots, Qua-
dratick, Cubick, &c.and the feveral Rules of Proportion,
Fellow/bip,about Aecompts, Aligation,and Falfe Pofition,({o
fully, that very little hath been thereunto added to this
day:) And (after all this) of 4lgebra, with the Appurte-
nances thereunto, (as Surd Roots, Negative Quantities,
Binomials, Roots Univerfal, the ufe of the Signs™ Plus Mi-
nus, or ——, ©¢.) as far as Quadratick Equations reach,
but no farther. ‘

And thishe tells us was derived from the #rabs, (to
whom we are beholden for this kind of Learning, )without
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taking notice of Diophantus (or any other Greek Author)
whoit feemswas not known here in thofe days.

After him followed Stzphelius (a good Author,)and o-
thers by him cited, who alfo proceed nofarther than
RQuadratick Equations.

Afterwards Sczpio Ferreus, Cardan, Tartales, and o-
thers,proceeded to theSolution of(fome)(zbick Equations,

And Bombelli goes yet farther, and fhews how to reduce
a Biquadratick Equation (by the help of a Cubick) to two
Quadraticks.

And Nonniusor Nunnez (in Spanifb ;) Ramaus, Schone-
rus, Salignacus, Clavius, and others, (in Latine,) Record,
Digs, and fome othersofour own, (in Englifh ;) did (in
the laft Century) purfue the fame Subjed, in different
ways; bnt (for the moft part) proceeded no farther than
Quadratick, Equations.

In the mean time, Diophantus, firlk by Xylander (in
Latin) and afterwards by Bachetus (in Greek and Latin)
was made publick; whofe method differs much from
that of the Arabs (whom thofe others followed,) and par-
ticularly in the order of denominating the Powers ; as
taking no nouce of Szrfo/ids, butufing only the names
of Sguare and (ube, with-the Compounds of thefe.

And hitherto no other than the unknown Quantities
were wont to be denoted in 4/gebra by particular Notes
or Symbols; but, theknown Quantities, by the ordina-
ry Numeral Figures.

The next great ftep, for the improvement of Algebra,
was that of Specious drithmetick, firftintroduced by Vieta
about the Year 1590,

This Cveeious Arithmetick, which gives Notes or Sym-
bols (which he calls Species) to Quantities both known
and aaknown, doth (without altering the manner of
demonftration, as to the fubftance,) furnifh us with 2
fhort and convenient way of Notation ; whc:r,eby1 t}l‘zc

whole



[1099]

whole procefs of many Operations is at once expofed to
the Ey in a fhort Synopfis.

By help of this he makes many Difcoveries, in the pro-
cefs of Algebra, not before taken notice of.

He introduceth alfo his Numeral Exegefrs, of affeted
Equations, extra&ing the Roors of thefe in Numbers.
Which had before been applied to fingle Equations, fuch
asthe extracting the Roots of Squares, Cubes, B¢, fingly
propofed ; but had not been applied (or butrarely ) to
Equations affe@ed.

And in the Denomination of Powers, li¢ follows the or«
der of Déophantus; not that derived from the Arabs,which
others had before ufed.

The method o1 VZeta is followed, and much improved,
by Mr. Qughtredin his Clavis ( firft publifhed in the Year
1631.) and other Treatifes of his;and he doth therein,
in a brief compendious method, declare in fhort,what had
before been the Subje of large Volums: and doth, in
few {mall piecesof his, give us the Subftance and marrow
ofall { or mo#t of ) the Ancient Geometry.

And for thisreafon, I have here inferted a pretty full
account of his mérhod, together with an Inftitution for
the practiceof #lzebra according thereunto. And,though
much of it had been before taught in the Authors above
mentioned, yet this I judged the moft proper place to in«
fert fuch an Inftitation, becaufe by him delivered in the
moft corapendious form.

And in purfuance of hismethod, and as an Exemplifi-
cation thereof, I have here added ( befide fome Examples
of hisown ) a Difcourfe of Angular Seftions, and feveral
things therecon depending. Bat this ( thatit might not
feem too greata Digreflion in the body of the Book ) I
have {ubjoined at the end as a Treatife by it felf ; as, for
the like Reafon, I have donefome other things; to which
the principal Treatife doth (inthe proper places) refer,

Mr. Harriot was contemporary with Mr, Oughtred,
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(but elder than he,and died before him, ) and left many
good things behind him in writing.  Of which there is
nothing hitherto made publick, butonly his #lgebra or
Analytice, which was publithed by Mr. Warner, {foon after
that of Mr. Oughtred, inthe fame Year 1631,

He alters the way of Notation, ufed by #zeza and Ough-
tred, for another more convenient.

And he hath alfo made a ftrange improvement of /-
gebra,by difcovering the true conftruttion of Compound E-
quations;& how they may be raifed by a Multiplication of
Stmple Equations,and may therefore be refolved into fuch.

By this means he fhews the number of Roots (realor
imaginary ) incvery Equation, and the Ingredients of
all the Coeflicients, in each degree of Affeétion.

He fhews alfo how to increafe or diminifh the Roots
(yet unknown) by any Excefs, or in any Proportion af-
figned ; to deftroy fome of the intermediate Terms; to
turn Negative Roots into Affirmative, or thefe into
thofe ; with many other things very advantagious in the
practiceof Algebra.

And amongft other things, teacheth (thereby) to re-
folve, not only Quadraticks, but all Cubick Equations ;
even thofe whofe Roots have, by others, been thought
Inexplicable, and but Imaginary.

In{um, He hathtaught(in 2 manner) allthat which
hath fince paffed for the Cartefian method of Algebra;
there being {carce any thing of (pure) Algebra in Des Car-

tes, which was not before in Harrzot ; from whom Des
Cartes feems to have takenwhat he hath (thatis purely
Algebra) but without naming him.

But the Application thereof to Geometry, or other par-
ticular Subjects, (which Des Cartes purfues,) is not the
bufinefs of that Treatife of Harriot, (but whathe hath
handled in other Writings of his, which have not yet
the good hap to be made publick;) the defign of this be-

ing purely Algebra, abfract from particular Subjeéts.o ¢
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Of this treatife here is the fuller account inferted, be-
caufe the Bock it felf hath beenbutlittle known abroad;
that it may hence appear to what eftate Harriot had
brought #lgebra before his death,

After this follows an account of Dr. Pells method,
who hatha particular way of Notation, by keeping a Re-
gifter (in the Margin) of the feverall Steps in his Demon-
ftrations, with References from one toanother.

Of this, fome Examples are here inferted of his own,
and otaers in imitation thereof’; with intimation how
that inuumerable Solutions of Undetermined Cafesarc
by his method eafily difcoverable, where great Mathe-
maticians have thought it a great work to find out fome
one,

On this occafion thereis a farther Difcourfe of Unde-
termined Queflons , and the Limitation of them, and
particularly of the Rule of Aligation; and of (what they
call) Geomer:ical Flaces ; which areofa like nature, and
but the Geometrical Conftru&ion of (lome of) thefe Un-
determined Queftions.

After th'- is a Difcourfe of Negative Squares, and the
Rootsof them s on which depend (what they call) Ima-
guesry Poots of Impoflible Equations; fhewing, what is
the true Import thereof innature, with divers Geometri-,
cal Conftructions {uiting thereunto.

Andizrealfo (though by way of Digreffion, as to the
principal Subjedt) is account given of feveral Geomerri-
cal Conftructions, not only of Quadratick, but even of
(ubick and Biquadratick Equations.

Then follows a Difcourfe of the method of Axbanffions
(ufed by Ancients and Moderns,) with the foundation
OrIt.

And in purfuance therecf, the Geometria Indivifi
bilium ot Cavalerius ; thewing the true import thereof,
and itsagreement with the Ancients methed of Exhau-.
flions; as being but a compendious Exprefion thereof,

and
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and grounded thereupon ; not any way contrary or re-
pugnan: thercunto.

Cont:quert to this, is the Arithmetica  Infinitorum,
which d 'pencs alfo on the method of Exhauftions; tak-
ing tha. to be Equal, which is proved to differ by lefs
thanany affiznable Quantity. And a Vindication of the
methed >f Demonftration  therein ufed.

And L &ly, the methoa of infinite Series, (as oflate
they have been called) or continnal Approximations,
(groundclon the fame Principless ) arifing Principally
trom Divifien, and Extraction of Reots in Species, In-
finitely continued.

With feveral Examples of the Application thereof, to
the Squaring of Curve-lined Figures,Reétifying of Curve
Lines, Planing of Curve Surfaces, and many other per-
plexed Inquiries.

Which is an . Arithmetick of Infinites upon Infinites.
For when as the Quotzent of Divifion, or the Root ex-
tradted in Species, doth not Terminate, but run on
Infinitely, (much after the manner of fome ordinary
Fracions, when reduced to Decimals;) an Infinite Se-
ries of thefe (continued as far as isthonght neeeffary,)
is Collected according to the method, in the Arithme-
tick of Infinites, for Terminated Magnitudes.,

Thiswas introduced by Mr. faac Newton, and hath
been purfued by Mr. Nicholas Mercator, and others.

And it is of great ufe for Rectifying of Curve Lines,
Squaring of Curve-lined Figures, and other abftrufe
Difficulties in Geometry; efpecially where the Laquiry
doth not end in a determinate Proportion, expiicable
according tothe commonly received ways of Notation.

And on thisoccafion, isinferted a Difcourfe of Infinite
Progreffions Geometrical ; (which when decreafing, be
come Equivalent to Finite Magnictudes,) firft uied by
Archimedes, and fince purfued by Torricellius, San-Vin-
cent, Tacquer, and others.  With the Refult of two or
more fuch Progreflions compounded. Several
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Several other Difcourfes are, partly inferted in their
proper places, and partly {ubjoyned at the end, thac
they might not {feem too great Digreflions.

And particalarly a Treatife of the (ono-Cunens (a Body
Compounded of a Cone, and a Wedge,) with the Seétions
thereof; confidered inthe fame manner as the Sections
of a €one ufe to be confidered.

A Treatife of Angular Sefions,(a Subje handled by
Vieta, and others,) with other things thereon depending;
together with a fhort (but full) account of Trigonomerry.

A farther Treatife of the Angle of Contatt; in pur-
fuance of a former Treatifeon that Subje&. Wherein
is further difcourfed what concerns the Compofition of Mag-
aitudes, Inceptives of Magnitudes, Qompofition of Motions,
and other things hereunto relating.

A Treatife of Combinations, Alternations, and Aliguot
Parts : a Subje& difcourled of, by Schooten, Pell, Ker/ey,
and others. '

With many other things, which may befeen in the
Table of Chapters; but, more fully, in the Treatife it
felf. Much of which are Additions of my own, where I
apprehended a defect(in what Imet with in others)which
feemed needfull to be fupplyed.

But I do not pretend fo to have gleaned all thofe
Authors who have Written on this Subjed, as to have left
nothing worthy to be there fought, in the Authors them-
felves, (efpecially asto the Accommodation thereof to
particular Subjects:) But have rather direced to thofe
Authors where fuch things are to be found.

And Ihavebeen the lefsable fo to do (if I would have
done.it,) becaufe I1did not defignedly read them over to
this purpofe, nor (whenIdid read them) did make Col-
lections (as I went along) in order to fuch a defign.
But have rather (out of my memory) inferted (in their
proper places) fuch things as thse i(_)rder and Method 1of

. the
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the Dilcourfe feemed to call for ; and (on fuch occafions)
had recourfe to the refpective Authors.

‘Thofe who defire a fuller account of fuch things as T
have but briefly touched; may, for that purpofe, con-
fult Vieta, Oughtred, Harriot, Cartes, Slufins, and others;
and (in Englifh) Mr. Ker/y; who hath publifhed a
Compleat Volume of Algebra (with the Appurtenances
thereunto) in 'Fwo parts.

But my defign being, to trace this of Analyticks (as
the Greeks call'd it) or Algebra (as the Arabs) from its
firft Original (as near as I could) by the feveral Steps
whereby it hath proceeded: Mine Ey was chiefly on the
feveral Advances which from time to time it hath made;
omitting, forthe moft part, the Accommodations there-
of to particular Subjects.

And herein I have endeavoured, all along, to be juft
to every one s Afcribing, asnear as I could, every Step
of advance to its own Author; or at leaft to the moft
ancient.of thofe inwhom I found it,

If I have any where miffed- of this (aferibingtoa
Jatter what was due to fome former Writer ;) it is either
becaufe I had not read the more ancient, or did not there
heed itwhen I fo read, or atleaft did not remember it,
when Iwas Writing. And Lihall be willing to be recti-
fied, in what I have any where miftaken.

There may yet perhaps (notwithftanding all my care)
be fome difficulty to {atisfy all Readers, as to what I
have, orwhatI have not taken noticeof. Who may
think there are divers things omitted(and doubtlefs there
are {o) which might deferve to be taken notice of ; or
but briefly touched, which might have deferved a fuller
difcourfe s and fome things inferted, which (in their
opinion) might have been fpared, or needed not to have
been fo fully handled.

Butas to fuch thiugs, I muft be content to leave my

felt to the Readers Candor; osleave the Readers them-
felves
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felves to fatisfie one another Amongft whom, fome
may be found to Blame, what another Commends, and
fome to Commend, what another Blames.

And I have endeavoured all along ro reprefent the
fentiments of others with Candor, and to the beft ad-
vantage: Not Studioufly feeking opportunities of Cavil-
ling, or greedily catching at them if offered. (For
there is no man can Write fo warily, but that he may
fometime give opportunity of Cavilling, to thofe who-
feek it.) And have been carefull to put the beft Con-
ftruction ontheir Words and Meaning ; and, if need be
(as fometimes there is) to help an incommodious expre{-
fion, by one (asatleaftappeared to me) more intelligi-
ble and better agreeing (or more fully) to their own'
meaning ; (without reproaching them for the want of
fuch :) For it many times happens, that a man lights on
a good notion; which he hathnot the happinefsto exprefs
fo intelligibly , as perhaps another may do for him.
And if here ({fometimes)I have {fo done(as I think I have;)
I do not therein wrong, either the Author orthe Reader.

Apologia pro Circuitione Sanguinis; qua re/ponde-
tur Amylio Parifano, medico Veneto, Authore
GEORGIO EN TI0O; Editioaltera, auclior
o accuratior Lond. 1685, 8™,

HE Learned Author having thought fit to give us

a fecond Edition of this Book, it may not beamifs
to take notice of fome particulars added in thisImpref-
fion,

In his Epiftle to Dr. Harvey, he fhews how little.trath
thereisin Father Pauls being the Inventor of the Gircu-
lation; for as much as the papers Written by him en this
Subjec, and found in his Study after his Death, were :0

Stz more
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more then notes taken at the reading of Dr. Harvey's
Book, which was lent him by a Country-man of his lately
returned to Venice from England, where he had been
Ambaffador from that State, and was prefented by the
Auther with one of thefe Books; the Truth of which ap-
pears from a Letter written by Father Fulgentio to Dr.
Harvey, exprefling as much.

In the Book it felf he takes occafion to give fome Com-
parative account of the Spleen in {everal creatures.

He enquires into the reafonwhy the Air is hotter in
Summer then in Winter, which he thinks does not pro-
ceed, from that-the rays of the Szz fall on the Earth,
nearer to a perpendicular, in the former then in the lat-
ter {eafon; the Angulus Incidentie made bythe Rays
not being to be .confidered fo much as the zumber of
them ; he fuppofes this effeé may more rationally be
deduced partly from the Northern Windsblowing much
in Winter, but chiefly from the Denfity of the Air which
defends us from the S#n, and prevails more (he thinks)
by 40 to one, in the Winter, then in the Summer.

To prove that the Blood does not nourifh, he urges
the difproportion between fome parts, and the quan-
tity of Blood conveyd to them; thus a great deal of
Blood iscarryed to the Inteftines, and but little to the
Head, in proportion to the bignefs of each part : he urges
the largenefs of the Veins in refped to the Arterys: and
the imalnefs of the recruit theBlood receives by theDuétus
Thoracicus,not large emough,the Author thinks,to convey
matter for the nourilhment of the whole body ; with
feveral other particulars to the fame effet.

He anfwers the arguments of Dr. Needham, and Dr,

Mayow, againtt the Biolychnium.

Printed at the Theater in Ozxford, for Sam.
Smith af the Prince's Arms in St. Pauls Church-
yard London; and Hen. Clements
Beok-(eller in Osxtord,



