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An Account

Concerning the Refolucion of Equations in Numbers ; 7
parted by My, Tohn Collins.

This Account fhould have been annex'd to what was dif-
coutfed of Monfieur S/ufins his Mefolabe in the precedent Tract,
if then we had found room for it. For, the Reader having
there underftood, how farr the Geomsetrick part of Algebra 1s
advanc’d by that excellent perfon, ’twas likely, he would
be inquifitive to hear fomewhat concerning t..c Exegefis Nu-
merofs , or the Refolution of Ziquations in Numbe:s, For
whofe fatisfaction herein, we fhall here inferc the A.ccount
then omitted , being part ofanarrative, formeily made by M.
Iohn Collins touching fome late Improvements of £lgebra in
England , upon the occafion of its being alledged , thatnone
at all were made fince Des Cartes,

. Tt hath been obfervd by divers of this Nation, that
in any Aquation, howfoever affeéted, if you give a Root,
and find the Abfolute number or Refolvend (which wietacalls
Homogeneum Comparationis) and again give more Roots and find
more Refolvends, that if thefe Roots ot rather rank of Roots
be affum’d in Arithmetical progreffion, the Refolvends, as
to their firft, fecond or third differences, ¢, imitate the Laws
of the pure Powers of an Arithmetical progreffion of the fame
degree, that the higeft Power orfirft term of the Equation is
of, e. g. In this Equation aage3 a2~ 4 3= N, "
10 { Then N, or the} 740 I‘d'-g 2.dif [3.dif.
Ifabe= 9| Abfolutes orRe- !{,522 i;o 48/ ¢

8 folvends will be | 352|128 " 6}
'é‘\Lfound to be | i;z 92| 3

To wit the 3d. differences of thofe éfolutes are equal,as,
in the Cubes of an Arithmetical Progreflion,

3, 'To find , whac habitude thofe differeaces have to thece-
efficient , of the Equation, "ist beft to begin froman Unic,

3. Tn any Axithmetical Progreffion , it you multiply Num-
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bers by pairs, youfhall create arank of Numbers whofe 24,
differcnces are equal 5 and if by rersaries, then the 34, differen-
ces of thofe Produés {hall be equal. And hoew to find the
greateft Produ& of an Arithmetical Progreffion of any number
of terms having any common difference affign’d, contain’d in
any Number propofed, is fhew’d by Pafcal in his Tra& du-Tri-
angle Arithmetique, where he apply’s it to the Extraction of
the Roots of fimple powers,

4. It appears, How this rank may be caried eafily by Ad-
dition, till you have a Refolvend either equall or greacer or lefle,
than that propofed,

5. When you havea Majus and Minus, you may interpole
as many more termes in the Arichmetical Progreflion as yoa
will , that is to fay, Subdivide the Common differencein the
Atithmetical Progreffion, andrenderit lefle; and then renew,
and find the Refolvends, which are eafily obtain’d out of the
Powers and their Coefficients , which are fuppof’d knowne, and
may bereadily rai('d from a Fable of Sqwares and Gubes,Bc. with
whichkind the Reader maybe furnifhe in Guldini Centrobaryos
and Babingtons Fireworks : Bythis means you may obtaindivers
Figures of.the Root; and then the General Method of Viera
aad Harriot runs away more eafily , and- is fo far improv'd,
that after any figureis .plag'd in the Root, moft.cerrain Char
raters are given to knowby aide of the fublequent Dividend
and Dsvifor, Whether the figure ‘before aflum’d be too great
o: too fmall : or laftly it may well be concluded, that, as in Lo-
garithmes , -when you propofe_fuch anone as is not ablolutely
given in the Cason , 'you doe by Proportional Work, ufing the
aid of their firft differences (when their Abfolute Numbers dif-
fer by wnit)find theabfolute Number true to 5, or 6. plages
further thanthe Canop gives it(thereafon whereof is, thatthe
firft Differences doe likewife agtee to about the fame Number
of placess) that1fay, the like maybe done in,.£quations, af-
ter diversof the firft figures of theroot are found; provided
there be the like: agreement -in the fiuft differences of the inter-
poled Refolvends,

Moreover we ought here totake notice of a-morefubrile kind
of Interpelation, common to all gradual Ranks or Progreffions
of Numbers, wherein Differences happen to beequal : Of wg’g;g
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kind the Reader may find Examples in Brigei? Arsthmetica Liga-
vithmica et Trigonomesria Britannica, relating toLogarithmes,
Sin:s, andthe Powers of an Arithmetical Progreffion : But the
method theredeliverd maybe rendred more eafy and general,
iz, by aid of a Table of figurat Numbers, by deriving
Generating differences fought, from thofe givens a doGtrine,
that eafily flows from Mercators Logarithmotechnia, and of
ufe in the Cafle in hand, fhould we {uppofe thefe Powers and
their Coefficients vnknown, or a T4able of Squares and Cubes
wanting, and give nothing more,than a few Refolvends belonging
to equal Moments or Spaces, And this may likewife be of
good ufe in Graging , when having the Contents of a Solid,
for every 3. Inches, more or lefle, given, without knowing the
dimenfions of the Figure, and even in moft Cafes, when the dif-
ferences are Progresfive of one kind, without knowing the Fi-
gure it {elf, having nothing given but its Contents at {everal
equal Parallel diftances, each fuch diftance may bq fubdivided ,
and made as many as you pleafe,and the re(pe&ive Contents
found by this general Method of Interpolation,* .

*Noa, 7he duthor (a6, Col.  After oneRoot is obtained , the
lins) haveing explain’d Mercarors Methods of Huddenius and others will
Ty connia fa gl and depreffe the Equations {0 as o obtain
thereof with Examples, bath like- mote , and confequently all of them,
wife handled this mork of Interpo- 6 It is eafy, by a Table of figurate
l,“,',’:",',,‘Z‘:.m:f‘;;’:’pll‘,’}g;";;mj;f Numbers to give the fum of any {uch
gures by meer Divifion (or Propor- Rank or any term in it relatingto'a
ngr’liz;;gtgﬂ?::e:&:f?g 414t known part of the Serées of Equalsor
Fon s which (as 'tis shere illufira- ROOtS; but & converfo , giving the Re-
ied) did not feem 1o extend farr [olyend to find the Root, coms to an
;?:tgu.le;:‘ jgme A:;ant{)s firice, ”t'o quauon as dlﬂiCUIt. as that Propored.s
forse of the Membersof theR.So- as in D, Wallis his Chapter of Fi-
ciety, and may be expeted bereaftcr. gurate Numbers,

7. Some affirm, they can give good Approaches for the ob-
taining 2 Root of any pwre power , affected Equation, or for the
finding of any of the mean Proportionals in any Rank between
two extreams given,

8. Others pretend to have found out a method (incited there-
to by an example in Albert Gerards Invention Nosuelle en Algebre
A Amfferdam 1629,) {0 much, by comparing of Equations, toin-
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creafe or diminifh the unknown Root of Equation, as to render
it a whole number (or lefle differing therefrom, than any Error af-
fign'd,) andby Albert Gerards Method of Aliqast parts o find
the fame,and thereby the Root fought, although it be a Mixc
Number, Fragion, or Surd, _

Probably this may fympathife with what is promifed by the
Learned Huddenins in Annexis Gesmetrie Cartefiane, where he
faith,.he intended not then to publith certain Rules, he had readys
whereof one was, To find out all the irrational Roots bothof
Literaland Numeral Equations. Fhis muft be underftood when
fuch Rootsare poffible 5 for 'tis certain, there are infinite Equati-
ons, whofeRoots are no ways explicable, either in whole or mixt
numbers, FraGions or Surds, and car be no otherwife explain’d,
but by a qudm proxime,

9. The Author of this Narrative confidering, that the Co-
nick Sections may be projected from leffer Circles placed on the
Sphere, and thence eafily (otherwife than hitherto hath been
handled) defcribed by Points, and that by their- Interfe@ions
fome Spherick Problem is determined, accordingly he found, that
this following Problem according to the varigus Scituation of
the Eye, and of the Projecting Plain, would take ia all Cafes,

The Diftances of an unknown Star are given from two Stars of
known Declination and Right Afcenfion 5 the Declination and Righs
Afcenfion of the unknown Star is required.

And faith, he hath obferved, that, admitting the Mecha-
niime of dividing the Periphery of a Circle into any namber of
equal parts,or (which is equaivalent) the Ufe of a Line of Chords,
that this Problem, wherever the Eye be plac’d, may berefolved
by Plain Geometry, and yet the Ey ¢hall be fo plac'd, as to de-
termin it by the Interfections of the Conick Se&ions ; confe-
quently thofe Points of Interfection (the Species and Pofition
of the figures being given )may be found without defcribing any
more Points than thofe fought; and the Lengths of Ordinates.
£iiling from ghence on the 4uxes of either figure calcnlated by
mixt Trigonometry, and hence likewise the Roots of all ¢x-
dick and Bi-quadratick Equations found by Trigenometry.

For giving from the Mefolabe mention’d the Scheme that
finds thefe Roots, it will then berequired to fit thofe Sectiens into
Cones, which have sheir Perrex =ither in the Centers oran af-
%:ned point in the Surface of the Sphere, towhich they
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relate a5 projefted , and proceed to the refolution of the Piob-
lem propofd: And how to fit inthofe Setions,fee the 7. books
of Apollonius,Mydergins, the 3d, Volumeof Des Cartes’s Letters,
Leotandi Geometrica practica, Awder(onii Exercitat, Geometrice,

Asto the Problem it felf, itis determin’d en the Sphere by
the Interfe@ions of the two leffer Circles of Diftance, whofe Pp-
Jes are the known Starrs, And this Problem hath divers Geome-
trick ways of refolution,

1, By Plain Geometry (in the {enfe before- meationed 5 ) Sup-
pofing a Plain totouch theSphere at the North-pole : if the Eye
beatthe South-pole, projeéting thofe Circlesinto the (1id Piain,
they are flill Circles(by reafon of the fub-contrary Sections of the
Vifu 1Cones)whofe Centers fall in the fides of the Right-lin’d
Angle,made by the Proje@ed Meridians, that pafs through the
known Starrs;and thus the Problem s eafily folv’d in this inanner,

2, Ificbe required to be performed by Conick Geometry in
onecafe it may be done, by placing the Ey atthe Center of
the Sphere, and projecting as befores towit, when the lon-
ger Axes of the figures being produced concur above the Zertex
Here the Preblem is determined by the Interfe@ions of twvo Co-
nick Se&ions (whereofa Circle cannot be onz, unlefs its Cen-
ter be in the Axess of the cther figure, ) And in this fecond Cafe
thefe points of Interfetion fallin the {ame right linz or projeét--
ed Meridian,they did before, butata moreremote diftance from
the Pole-point , to wir, inthe former Suppofit'ca ,. the Solar
diftance was meafur’d by a Rightlin=, that was the double Fan-
gent of halfthe Arch; hereit is the Tangent of the whole Arch,
Hence it is evident, how one Prejcition may begetanother ;. yea
infinite others, altering the Scale 5 and how the lefler Circles
inthe Stereographick Projetion help to delcribe the Conick ec-
110ns in the Guomonick Projetion: But (toreduce the marter
o one common radius ) if we {uppofe two Spheres equal,. an ! fo
placed about the fame Ax7s , thatcthe Pole-point of the one fhill
pafs through the Centerof the other, andthe Touch-plain to
pafs through the faid Ceater or Pole-point, and thavalefler Cir-
cle haththe fame p:fition in thecnz as in the other; Tnea , if
the Ey be at the South-Pole of the one, it is-at the Center of
theother 5 and any proje@ed Meridian drawn from the projec-
ged Pole-point topafs thiough both.the projediions of thefe lef-

£

b3



(934)

fer Circles, thediftances of the Poiats of interfe€tion are the
‘Tangents of the halfand the whole Arch of the Meridiin fo in-
ter{fe®ed, ‘But as to the Points of Interfeétion ; which determine
the Problem propofed, they may be found without theaid of the
former way, from a Gnoonmick and Stereographick method of mea-
furing and fetting off the fides and angles of Spherical Triangles
in thofe Proje&ions, which is neceflary in what follows,

3. It the Problem js tobe perform’d by Msxt Geometry, asby
a Circle and either a Parabola , Hyperbola, or Elljpfis , the Cir-
cle may be conceived to be the Su-~-contrary Setion of a Cona
projeded by the Eyeat the § outh-pole and any of the reft of the
Ss@iouns by the Eye at the Center of the Sphere.

4. It by iny of the Conick Sections however pofited 5 the pro-
je&ting Piain may remain the fame, bur the Eye maft bein
fome other part of the Swrface of the Sohere,and notin the Axs,

Thele things were mentiond to invite the :Learned
to their Confideration : I (hall only further adde, that we can-
not {ay,what may be expetel from the labours and endea-
vers of divers Learnsd men of this Nation, particu'arly from
Dr. wallss , who hath fo excellently refolved and conftru&ed
all Cubick «£quations at the end of the firft Treatife of his ope-
ra Mathematica by aide of a Cuabick Parabolafter , meationing,
thac by f{uch Curves the Rootsof all Aquations may be found :
Aadwho hath promifed a Treatife of Algebraand Angwlar Secti-
ons, wherein the Reader need not doubt to meecwith fatisfa&tion
in thefe Myfteries, Nor ought we to omit ¢he mentioning of the
Modeft and Learned Mr,Barrow, who(among many other ex-
cellznt Subj-&s, and particularly his Opticks-aow, at the Prefs)
hath perform’d,what thefamous Tralian Geometer Mich, 4. Ricci
hath promi(’d inExercitat, Geomttrica ¢ printed at Rome 1666,
and larely reprinted here) about €urves of feveral degrees, that
ferve to determine and refolve afl «Equations: which hath like-
wife been done by other Learn’d men of this Nation,

An Account of Books,
I. PRAELUDIA BOT-ANICA Roberti Morifon
Scort Aberdonenfis, Londini, impenlis Fac. Allestry, 1669, in8.,
This Prelude of this Excellent Botanift hath two parts; The
firft gives us an Alphaberical Catalogue of 3ll the Plants in the
Royal



