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Clavis Geometrica Catholica :
SIVE

JANUA EQUATIONUM
RESERAT 4:

Methodus omnes Equationes quomodolibet affetas ,.
quartum gradum non Excedentes ; -nempe ,

LINEARES,
QUADRATICAS, Z
CUBICAS, g
BIQUADRATICAS

Ipfarumque omnes radices, tam falfas quam veras.

cliciendi ; -abfque ope Mefolabii , Anguli Trifelti-
|  onis; abfque Equationui Redwétione, Depreffione,
vel quavis alid praparatione, per Circulum,

& (quamlibetr) unicam Parabolam. |

Conftruendi ;

Icfgfsc .

Ex una unici quidem Regula Generali; qua fimplicier, per-|

fctior, generalior,intellectu facilior, praxiaccomodatior,

| nonelt excogitandd, wel exoptanda. E

Demonitrationibus munita, Figuris ad quamlibet &Equatio-

nem infignta, & Equationibus numeralibus, pro varictate
cafuum, ad quamlibet Figuram adaptatis Exemplificata.
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o T HE

Geometrical Tiey

OR THE

GATE of EQUATIONS
UNLOCK'D:

A New difcovery of the Conftruction of all Equa-
tions, howloever afleCted , not exceeding the
fourth Degree ; viz. of,

LINEARS,
LQUADRATICS,
| COBILCS,

e BIQUADRATICS;

And the findingof-all their Roots, as well falle,
as true ; without the ufe of Mefolsbe, Trifection |
of Angles; without Redué¥ion, Depreffion, or any
other previous preparation of Equations, by a
Circle, and any (and that but one only) Parabole. |

And this , ;

By one only General Rule ; than which a more imple, more |
perfelt, more general, more eafie to be underitood , or
more fit for practice , cannot be devifed or wifhed for.

Fortified witli Demonftrations, [Huftrated with Figures, to
each Equation; and Exemplified with numeral Equations,
(according to all the varietiesof cafes,) adapted to each
Figure.

For the ufe of Toung Mathematicians, a Work hitherto defived.
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T O . THE MOS&T
Renowned and Excellens Men

MOST FAMOTUS
MATHEMATICIANS:

T he R}fg.‘}r Reverend Father in Gﬂs&’?

i Urh et w B

Lord Bifhop of Sarum, thefe his firft Fruics :

The moft Noble and Honourable
FRANCIS ROBARTES,Efj;

A Zealous. Fautor of Learning ;

Son of the R{gw Honorable ,

]O H N.

EARL of Radnor, &c.
The Right Worfhipful,
S 70SEPH, WILLIAMSON,K:
And Prefident of the Royal Society , in Tefti-
monial of his Gratitude and {_:'.._J;Ll"'.. ance,

Tf}ffe his Mathematical Lucubrations ( fuch as|
they are ) moft bumbly devotes |
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I'o .THE rOUNG

MATHEMATICAL READER

I’AI{}'&NETICQS

L]

HERE is none who i wop fervently defiresy
of know cdge 5 whom the Jpye of truth
doth not vehemently inflame » and fet op
fire : Now this caflamed defive, wp Sciemce

gives fuch fatisfacFion to » @ Mathefis /the Princeff

of all Sciences ) doth- Whe ¢ mufortune, yet whethey
it be more to be wondyed at , or pitied, I cannor deter-
mine: For the (be de ervedly challenges this privilege

s peculiar to her [elf, 10 carcll and glfect ber Uprayses

( upon the moft clear and evident intuition of Truths

with more incredible and fatis actary Pleafure than othey

Arts or Sciesices can or dare pretend fo, and il Such

certainty, g leaves in mens minds , as little yooms a5

power to dowbt 5 yer, of Late years, 10 gain but very few

Devoto’s to ber Shrige, T he moft certain skill of the

moft expert Phyfician iy founded . by HpoR umcertain

(pecnlations, and his fecomd cosseptions of the Symptoms
of a difeafe Juftle by his firft Sentiments MNow Galen’s
Authority | anon Paracel{uis’s prevgils © bork by turns

commended, copdemmed : _dnd fe well (uppafe himfelf to

be no mean Areiff, i ﬁam Jome hupdreds of Concly.
fions , he can but fapey Jome of them mure likely to be

truer than their oppafites 5 apd can bys bape that he i
able eafily to manage others of them againft oppofers

and oft-times hath none, on Which be may rely, as ex-

{'ﬁrpréd from all manney of Seruple. The 0ld Hriﬂ?te-
lan
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Leitori benevolo tyron:

MATHEMATICO

PARANETICAaS

T E MO prorsus eft, qui fcire non unice ex-
petat ; quem veriamor non veheméntér
inflammet ; huile verd tam inflammato
defiderio una propemodum Mathefis (om-

nium artium facile princeps,) fatisfacit; Cujus ta-
men infortunium an demirandum vel milerandum
magis fit , plané ignoro : Quamvis enun quaﬁ pro-
priam hanc fibi palmam vendicet, ut Cultores {uos
mirum in modum afficiat & demulceat, (idque in.
eredibili illd voluptate, quaz ex claro & evidente
veritatis intuitu exurgit , ut nullus omninod dubi-
tandi locus fuperefle poflit,) paucos tamen hujufce
deliciis captos, perpauciores nunc dierum. unice
devotos coneiliaverit, Certiflima optimi medici
peritia fpeculationibus ineertis nititur, primique
feré morbi fypmtomatum & caufarum conceptus|
fecundis; & fecundi tertiis cedunt. Apud quem
munc Galens, punc Paracelfs valer Authoritas; &
uterque per vices excellit, vilefeit; cui hzreat,
omnind fubdubitat. Prazclare fecum aGtum arbitra-
bitur, i ex aliquot Conclufionum Centuriis, alias
]:autct vero-imiliores oppolitis, alias fperct tueri fe
thaud difficulrer adverfus. oppugnantes pofle; &
fzpc habeat nullas, quibus feclufo omni dubitati-
onis ferupulo acquielcat, - Explofis feré veteribus|
Ariftote-|
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PREF ATIO.

| licoram principiis, nova Certefiana (ne dicam rationi
magis congrua) {ubinde fubeunt ; ipforumque Car-
telianorum nonulla a Boy/zanis recentioribus  ( expe-
rientia comprobatis) peflundantur.  Hujufce autem
Irinmviratis quilibet, in rerum naturalium caulfis
| (quibus non omnio poffit {fubefle falfum) aflignandis,
| non pofle toto czlo fxpiffime errare, .nullus dubito;
|quippe qui nullo Topico, (unde vel maximé proba-
|bilia_eliciantur Argumenta,) fuffigere poffint, 7
| quod erat demonftrandum. At horum afleclis {cholz
 ubique aded arctantur, ut vix'inibi refpirantibus
aer fupperit ;' Unica verdo Mathematica (ubi non una
aliqua expanditur veritas, fed plané innumerabiles ;
exque non vulgares & obvix, fed nominis {ublimioris
eximix plerunque atque reconditz, maximéque ad-
mirabilés pEI’”]EELIL‘{.'ll:.'r'l'lﬂl‘lﬂ:r‘ﬂnt'ur) vacua, arancofa
& contempta jacet. Ab hdc quidem,tanquam i loco
peltifero (nune-dierum) refugitum; ad illas verd,
tanquam ad oraculum Delphicum (vel, ut ad Candi-
da Tefta Columbe,) turmatim confugitum eft.
Reges olim Principefque hujus amanitate & fim-
plicitate adeo fant alletti, ut  (cxteris regnorum
fuorum deliciis fuas {ibi res habere juffis,) “in Cli-
entelam {e {upplices contulerunt, & nomina in Mik-
tiam folam Mathematicam 'dederunt ; tanto pretio
hanc fcientiam redimentes. - Si Anacharfim Schytam, !
& Heraclitum Ephelium commemorem ,  qui regna |
hzreditaria Contemplationi hujus 'poftpofuerunt ;|
iildemque relicis, ad Philofophorum federe pedes, |
quam- regiis infidere foliis maluerunt: S¥ Atlantem
Mawriranie Regem, quem (ob artem, quam inﬁgni..!
ter calluit, Aftronomicam) humeris cxlos fuffulci-
entem, fabulola nobis exhibetiAntiquitas: Si Aga-|
thoclem Sicslie Regem, Ptolomeum Philadelphum, Al- |

:; phonfum |
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PR EEACELE

]

lian Philofophers Principles are exploded by the fref)
ffart of the zew ( I fay nor, more "1"&;:15’1 {_:urn;
fian ; and [ome of the Cartefian again b f.fl d by the
newer and truer rtm-**rf“*" btn.lhm Aud each
ﬂf If.a;f,:: s J."f'.':.r .-’_?_;:EJ: f r'un! ITHRE R ;H:{ L a: rﬁ.
of natural things, 8 they are rffﬂr anms of the

Magnetic wvertie 0 " the Lo vaa-ffome § in afmr;c.ﬁ} to
any f{;nf jf i 1,:_.-.-..-1 I-{’H' draw their w1 ](f concli-|

e —— s

q'j,;: Arouments ) !f}:}' canns fffr‘:‘f.” i r‘ll.u.’_}d crac |
L g = 1

L[Ll'!ltl‘“,’t';lr'ld"']'l Ana  yet fi*“*r‘ Schools. are fo

ﬁf:;.lt':f'f with Profe H"' Fnat fﬁ; o RATIE ,I'f?'.-'l':{ Foar |

to breath in : Jl_tl.’ff rr,-. Mathematic ( Scho ol) only,
(in which | not [ome one Truth cl;:;:s’_} is expanded, but
ewen inpuwmcrable ; andthofe, not mean and obviows,

5 .| 1 = .'
; ,r '}‘.":'-:F.':I"I"" - 1'-.‘"!..\'! -ﬁ\_ "-'.‘.{\.". {.llﬂr L :'-I--Il }'..CL“:..L 9 r!'-l'..":'.'-lf"' I'J |"{|I.
f.:'
A

Lk y : g
-ﬁ-‘r"-"ep -'{-'n"."f l.-"r.u'll A T0 Geay mp e Hegvens. 0M ;’

but moft high, admirable and nf*}flthf"f; AFE .:;r’cu'}
< ]

demonflrated ) lits o »'--'!{' and niglecked,  Frome this
\they-fly , as from fome Pe 2honfe 2 4"::,-;5' to thofe,
\2hey troop , a5 to U lphic Oracle ; or- as Doves
fened :

i i !!'}{r'.e'.-.'l; f_}; "'t——J'rJ “"rt ¥ J'r‘n.“ :.ﬁ_f and P,l',:,::;;r- ,.I"_,:.s-rlc-
'fr‘f?re have been f; enamored with her .f},f}uu,a;ry
land f’fff;;f:f.n _", h'} it ( forfaking all the delights
.lfl.( thetr f\_u "”“r".r..'“T J'?.’."‘._.t' ?’.r';'f.,f.{.__, IJJ i rz-_.,,“rir L

-|.|'..

1 1
31":’1'?' 'Ifur:uT Paic J'rf mage to her LALEars this re-

'8
W:‘f;"'_f{ ,/:'.-"-.5.'-'{:' L1 g "F gréat a rf.'.'-’;':-'_'. Should 1
| mcation r«JLL;,::“r.‘i.ﬁ the Seythian , and Heraclitus
| the Ephefian , _=!,';.-.- pre fer’d the Contemplation of
l Phi .a,-f'L "; & J,r':,-,:'gf f,- reditary .i'r'm,:lr'..r',';-' -.'!'II'Jf..-'.’,'-'.;I .’.'_'.*'-.'!!
d‘J":F"'-." ;'1;,»51 r e *".”H'-.f th J,' J to I-'f'-_‘ at the ;I*Ii: of
| Philofopber rs, than on their il h-x'l » Thropes = Should

i

L:-F .-’J"" FURGIFIEC SREN IWHErELR ){-’:" EXCEliea . .F"."l.
-

A el - i i Lr ¥ 2
fhoulders ;5 ar Agathocles. Kzug of Sicily, Prolo-
b ) N | 1.1, N 4] 1 q - - 3 oy
r i e int = 1T [ 1 Iull [ 3 P
my of Fhiadelphia , Alphonius,  of Caltile |
a
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*Plutarch tlOnibus mirum in modum extra {e raptos: * Si Ar-

PREFATIO.

e

—— —— e

\phonfum Caftelle, Fredericum Dante, Gulielmum Laps. |
gravium Haffie |, &c. Imo verd, fi Im peratores ,
| Cefarem {c. Adrianum, Theodofium, &e¢. qui (ftudiis
 hifce, Imperatoribus quidem dignis, incumbentes )
| {cripeis {uts, quam bello geltis (quamplurimis licet
| & inclytis)-infigniores evafére ; non tantum Oppro-
{brium, fed & pudorem avo huic degeneri tacité: in-
| Jicerem. Siquofdamalios ordinis inferioris reputem,
(hujuiCe gratifimis (pzne dixeram divinis) fafcina-

chimedem , {preti. Cuticule curi, apud balneam
 Clnere focario Figuras Gm[m:tric:.}s; exarantem, di-
' g1to Lineas ducentem ; thermilque etiam nudum
exilientem (cim Aurifabri furtum deprehenderat)
{uumque Zuprzz ingeminantem : Si Pythagoram, (in-
veitigatd: Trianguli Re@anguli proprietate) Heca-
tomben Mufis immolantem : Vix illos 2qué debito
 honore profequerer , ac nobifimet iplis acerrimé fc.
perftringendo) ruborem non immeritd incuterem.
t Denique quamvis. intrinfeca ¢jus forma & pulchri-
 tudo nonnullos etiam infimi fubfelii homunciones
qui. a limine folum falutarunt Arcana {ua neuti.
|quam luftrantes ) eo adegerit, ut demirarentur ;
I perpaucos eerte videre eft , aut illam penititis intro-
ipexifle & calluille, nedum Cultores fios remune-
raffe.  Qud de caufi gratiam, exiltimationem &
authoritatem apud Uulgusindies amitteret, formofa
hxc Dea, hariolari nequeam. Utrum eb quod cum
icientia liberalis (five ingenua) fuerit, ideoque tena-
ciflimis-illis Lucronibus, (in hominum numero vix
cenftendis) incongrua,qui(ad rem plus fatis attenti)
marfupia_quam animos-locupletare malint ; aut
ided, quod {pem omnem ad Zxwiv perveniendi, (qui-
bus fammis in votis eft, aut Cafares, aut nullos elle)

abjiciunt ;

s




PERETF ACE

\Frederic of Denmark , William Lantgrave of
\Haffia, ¢ Yea, but fhould 1 ?ﬁ?ﬁ'!fﬁj?ﬁ‘ Emperors
\viz. Czfar, Adrian, Theodofius, €. who (de-
\voting themfelves wholly to thefe Studies, znfrzé}_- in-
| deed ﬁf' Emperors ) rendred ff;emﬁ'fnrs more Tluftrions,
by their Writings , than by theirr Warlike ( tho many
and great ) Atchievements ;5 1 [bonld but [filently fbame
and reproach this our degenerate Age. Nay, fbould 1
\but mention ,Vhow [Frangely the minds of fome others
|.:;lf a lower Sphere have been Captivated with its ( 1had
almolt (aid, divine) charming delights: How it forced

the care of his body, and at the bath on the heath to)

his Finger 5 nay, (npon the detecticn of the Gold-{miths
theft) toleap naked ont of his Bath, and to ingeminate |
bis euprnz : How Pythagoras (#pon the difcovery of the
propriety of a Recfangle Triangle) to immolate an Heca-
romb to the Mufes, &c. I [bould not more loudly ho-
nour them , then tacitly check and upbraid owr felves.
Laftly, tho her intriafic worth and beanty hath compelled
others of the loweft Orbe, (who ( [aluting her omly at
the threfbold) never entred, or had the leaft glimps of
her Arcand’s or inner Rooms) to admire ber ; yet cer-
tain it #s, wery few areskilled in her myfleries 5 by which
means it comes to pafs, that (be is as little regarded
as her Clients vewarded.  For what canfe this beantiful
Goddef§ , (bould thus [uffer an Eclipfe in ber glory and
efteem with the Unlgar , now a days, I cannot divine
Whether it be , (be being a liberal Science | and there-
fore (om that account ) unfuitable to the humours of
thofe clofe-fiffed Mifers , (who are [carce to be reckoned
amopg the number of men ) who love to have theiy
purfes enviched rather than their minds: Or, whe-

a2 ther

.

¥ Archimedes, [ometimes to forget his repaft, and Ff-vs:-.ml;al_:h
; in the life
; i g ; . of Marcel-
exarate Geometrical Figures, and to draw Lines wil b |lus.p.30-.



¥ Hom.I.
Par. 704.

@Q{H:ZFATT{L

tabjictunt ; Auted quod ardua nimis & [pinefa artem i
| hane pra. {¢ ferre (quod facilits autumém) exifti.
J mant: Aut quacunque tandem illa fuering peoppe-
| Alkeiz , qu recentes poftquam vel primori lingua
| Cupedias hafce libaverint, abfterrerint,(cum demum
| corundem fedulitatem & folertiam egregio E

e

viden-
iz & Certitudinis premio abundé compenfafler )
| indicare, nedum dijudicare non clt meum.. At verd
| hoc ( Amice Le®or ) obfervanti expertoque mihi
H {zpiufcule occurrit - quod cim Tyrones nennulli
| (non contemnendo tam operz quam olei difpendio)
| problema etiamad Carceres ufque, juxta Artis Ana.
| {ytice Regulas infequuti funt, videlicet ad Aquatio-
{ nem ad gradum elatiorem alcendentem, quam pra-
{ lentifcebane, f¢. ad tertiam ,» Quartam, altioremve

 poteftatem, (cujus refolutio quidem Arithmetica

;{L:udxﬂlcx[cm , conftructio vero - Geometrica (quan-
| tum {Civere) impoflibilem efl, utpote tot1 orbi Mas

i tirematico peregrinum-adhuc & ignotum) a&um elt|
t derepenté de Matheli, & qui Problemati qua _s";rtii
i valedixeruut. At hoc quidem ( !_.c;iol' ) utrum Lh:—']
| mirandum magis, anablurdum meritd dubitandum -
{ nempe, quod illud ipfum quod tibi animos adderet,
animosadimeret, quod potius ut ulteritis concitatiore
Impetu involando incitarer, te percellerit: Vere
|ardua (multo minus illa, de quibus przjudicare pro
more noftro plus fatis folemus) non tantum ingenii
aciem non retuderint, verum etiam virtutis animi-
que tibi coti fuerint, conatulque .;::!Ei‘.-‘l.’:".'l:’.‘l'l-llt,' I_mj:-
verd eoipfo nomine, quod admiranda funt & diffi.
cilia (modo poflibilia) {pem animumque adderent,
;lcicmquﬁ tuam exacuerint, {__"glmki;;p:hs 11}11111 abs
Hercule prolftratus dntews, co vivacior exurgit, & for-

.
|

tior contendit *. - Tam amiffam gloriam reparandi

r—

ipes,
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ﬂl.."'—'_'-_“- Illlh--l-—I-'-"‘- RS __'_-I
ther their gefpona [?".,; .’C‘E'” er aryiving 1o any m;;ju-, able |
e/ HE"-'?E} 9] fj. 'p ||:.f (it érg Ing as r“:’r‘rﬂﬂ to Ef‘li rfﬂ.i‘f,!.tr 7y as not I

= "»a,—“-f*!e"*':’ or, but 5;;- toan Art :) or nﬁ:n’;r::mﬁb
l

| the fancied diffic: culty and knottinefs of the Study it f“;

| .;fr,ff,lj';”“?n! E!'ﬁffﬂflﬁ-‘jfﬁu ,JU.P J“.-".JL .E’-'{H rf’""’J'rf

| ¥

| 11(?.?"-’:‘3'? ,.;u.-rf?_ g':.,f ” it "r.:;fl'rf’!'i'll ?’Iﬂ‘ I,D;"E; -"]'I.e"f,'!fr_- [ (FRIE a’.-'."":":'j'
l|f"ﬂ".rt&’ J'{E ?f',‘l'f...l ers,w ,Ir:'r’}-j“i"'f f-’fﬁ'fﬂ-‘lfuﬂl fll .rlt.-".l'r TEEF 5
ﬁr‘ﬁ, Irf;;r_{;'r[_; f—'_,l: | i‘.J'r.u"F i "-I"{’ WOl "I J'F.-:""". CY e _"! .
'Hfﬂ’f 1 K ,?';.r- a7 s‘!:’f-‘rwn""-_. I m (o) frle FICE & ,ﬂ ‘1{
¥

éri,;rﬂ:;'fu. Al i

{rt carries, and 70 0 her doth, and which

| b to compe xzf::f- their pains) I [all not

i reward enou;

| und-rtake to determine. {J?Jc* this ome ;.-r ng (Reader) in)
|m~ livile expe yicrce, hath occurred 1o sf:--r;.f.;.-’f;'; 1 ion of k)
.fr} at when .I gime T "'F'“-"’-"' (i vith a5 Treak "-'1"_:' of pain I-.l- e

L of time) have accora 'a.ﬂ’-" to the JI’,-Hf e Amaiytic Art
I *rfff" £ Problem to its end, viz. to an Equat: cen
i_a?'_e,{; ;._u {3 ;; ey f-:':“ (R 1z E"“ the 348407 riZgmer) {
(2 iiﬁf 5 ey @ -, st f‘-_'m‘ 1 .-,.' '.lllr J'r{lf u.; sEEO7E ;-""3' : E,'I ;’.f-’.",' 'I
eonicivid !:f v difficulty ur;:{ icometrical -i im-|

\e

L po ffible, (s be 'rf? yet HnKA '.‘-;i toihe M ,J palic woria

they ff?h-: bid jar '1 :.!' a’; tothe Problem )- atotihe Art il :

"f.,rqf' too. But this H[ 1der ) is a8 miuch 4 ,l!fa ef, s [tranoe - |
Ly =

1 [ -
viz. That what ’, wld rvecommend this (Fudy to thy reafon
- r = |
I i I T e i | Fiae iy
jb}#’fa"’_ "'“,I'(f""?'.-: e rhees, . s whar (1204 WA drirmaie thy
,!mr,;, , and quickenthee to a furtncr Effay. (bould decyeft

and ¢ 3:.-'?:.; f{.—.;;’

a f i | P :“.'- Ty e ..:; W C—
prejudices) {b ;f be [o far from Ulunting thy edge, thar
7 . 7
ff“i {-J”:u- rather be the whetFone of vertue and (harpes
.-:I ELTEYS i.; -'I FrEa) f',l Fame tiipes S Ly A
(for the excellency of them) ave tie objects of thy admi
! [ el f ol 5 0OF .ll__" Frdit g F o
b = f , il
1 ¥ [ Y B -|".".-"I #ar | s _,-'.' Ly T )
.j" ion ;:e ;.ﬂ,; therr poffiotiity) as we the ..,-H-.r of thy
Hon P o I spnirr amesrent I.' # by 1 ._._.... ! A ek aFe
"f.f.f-.-.-.r r: I -l'-!'r P T _:.-';' Jij!__'_:_'!\'I'“-gi

"'1
?"ftf-"'uf'i‘f.i FRORE -'-*,.‘.-gr I.-' Iri'"-'f fall Hercules saw him i
|
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 ardua hujus artis pericula, & inexpugnabilia, quin

(pes, Grecos; quam complufcularum vi&urlarun:l
recordatio Trejanos ad przlia accendit. Non adeo

(uti bello) aut Solertia aut Calu, aut utroque funt
fuperabilia. Praclara Alexandr; gefta Cefar reco-|
lens, propriamque exinde exprobrans ignaviam,
ad aufa inclyta aufpicanda novos fumplit animos,
profperéque pugnatumeft.  dppelles fumma incurid
penecillum fuum in Tabellam iratus projiciens, canis
rabidi falivam (quam male depinxerat, fortuito fed
araphice correxit, & felici hoc infortunio, detur
verbo venia) quam arte clarior evalit. Ludit in
omnibus ( etiam in ftudiis humanis) fortuna Dea
( verius dixerim divina providentia; ) & qui non
Artis, Alez (zpiflimé fit magifter-: Et quemadmo-
dum plurimum laboribus & wvigiluis, ita Cafui ali-
quando nonnihil tribuendum ; qui tibi ftudiis hifce
invigilanti novaaliquando & prater opinionem fug-
gerat. Sagaces fedulique Lapidis Philofophici in-
dagatores quamvis aurem propolitum nequaquam
attingerint, attamen non omnem plerumque ludunt
operam ; dum fortuito in aliud quod tam laboribus {s
quam inpenfis non indignum incidunt. Haud aliter |
mihi evenit in Regulz hujus univerfalis inventione
(de qua hoc Traltatu agimus) nempe de Conftru-|
endis Aquationibus omnibus quartum gradum nmtg
excedentibus, & de determinandis illarum locis :
quibus plurimi non vulgaris eruditionis Geometrici
din infudarunt , multumque lucubrationibus fuis
oleum, exitu non ex £quo ?;xlici, infumpferunt,

Non ed quod (fateor) mihi cor limante Minerv4,
Acriis, & tenues finxerunt pectus Athene .

Sed quod (dexterior folito) mihi dexter .pollo|
Adfuit —

Dum (
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|

loft honour enflamed the Gracians, as well as their be-
ing flefbr with frequent Viétories dmf the Trojans, to

q}}r T he difficulties of this Art are not fo m,f uperably,
(but asin War) they may be overcome, esther by 11d) uftry
or ﬁ?rmm, or both. Calar np.irr.mftd his own flacknefs
with the memory of Alexander’s mﬂg,mg?.r, ever upon
the bare fight of his F‘;r:‘rsrf only , ani enfpirited him-
[elf to Iwb bold and daring attempts , and proved fuc-
cefsful. Appelles in anger cu’-!c Ty urm viug his Pencil il
accidentally (tho inartificially) w -f‘.-“.:'_j-{? iped  the il draws
Uomit of his Panted DM . and this ”?‘fﬂfﬁ‘i&f‘f mifchance
?.?‘-‘:I:J'” Jrﬂm F'I-‘J'i?'r!"{f.l‘ﬂ 8 f,l'uz‘ Jﬂ'a; f t conld e, Fortune
(or P;nr-fdffm rather) [prits srf:jf ”;; wma theword) in

*?'.!‘fﬂ?fﬁ'f {&Tren f:ﬂffﬁm tie Jf?,m IES ) and he thiat i mot
ﬂfiffc? of “Lt Pm}f '.,!.'" Joofa Cﬁ'ﬁnssf’, As (Reader)
thow . 11/} .rffhmrh wanch to thy ,f dulity and .e.r!:lf;f;w J."r}
ﬁ:’mﬂa'éi*ﬁmﬂmp_ o fortune too, which may rf.rnz;.:,f:;;-
ous 17 thy fﬁqw;? favour thee p rf;;lp. wra’; fome wew
invention biyond thy E.."L,'i':!“uf ition. 1 hofe bufic enguirers
11}?.41_{.115 chers fﬁti" the Phi .-'5 ""r, hers Stone the "J: i frjfy
their ai M, YEE not rf,"’::'n all :h ¥ Iwwf} bt Jrfr ble
r:rfr f:uf{rwz{? ng torthy theird, ligerce and expence, It
chanced to me thus in the inve on of this vniverfal
Rf_-;;’r, of which we now treat ; namel 'y, of the l’,r’,ru’*" wition
{:"‘; afl .fr anirions ¥og e, u cedrn 7 1 .-"'rﬂ wrthy rHu”f -’EH-,‘!-r

et . i

e

0] aeteraminio _-‘f, ¥ pi me-_r; .ﬁ':---.- t which many Learned
{}'{“'"f' ricians b .a" veated and [hent manch Oyl at their
Lucubrarory !.i.-l;:if but ‘pufnz;.r not with equal fuc-
rr.j.-_'. Not, that f had quicker brains | but. better
ek, For ﬂ?”"'r .!ir.r,u'/m ::-"r Y fuf | rm‘:w .‘fu-*f{,m Aot
b0 Learning , nor to the Profeffion rf the Mathemaic
;f:':‘j bt one, ..'J’fm ar fome ."( wnr ;.r":?f:.?'_u', ﬁ}?' di-
;.-f;_';.‘r-;r:er ,a"':i' ‘,l’fm:}r mieh de ;ﬂr”ﬁ"fd ) in an Anslytic
g ff by *'?*} f"ﬁ f:’p}g/n | of i-,a".ra.n des Cartes bad |
Written

.
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1 ! L enin An: L.L.l..._nn L"l« nifict U "l'\.-lTl Horum qQuE |
=+ - .ll J A -.- : : I
VCLCarke -.-'_r,n- L,{; L‘f_ZL':L.ll ;*.,1;_,,_L1L.._. to ™ 150rlt F1CS [TE-
| ditarer, (qui me Mathematicum non proat eor, iu[|
F i 2k q . el T |
l uesm |(\I:-|_ 'L'.l J.],I.-I.L"'I.J Vel \ 1OT1S [|11L.L ". 1"! ’._ l\..g._rlhl., %
'] i - £ .\ 1_
Mathematices ftudia) forcuna U spequagquam)cona-|

.miratus {um) facill n ceam | nl«u.an.,nL's'I. I_J{ ret,
oreeter inftitutum e idi (Jh.-iu 1bid pmm 1 Cl. illo
-h' gaciflimo v1ro *-' &tum fuillet, 1 fors fa: 11h1 |
| il .I"‘ Ujm 1t . me) -.;"-, 11_.1'_-.'-_':'\2.:, ut Circulum a quovl

i‘. .LL 3 10 polit n.|=-‘, 1t0, ll':;'. verticem cujulvis dia-
: etriin ‘I?_;!L bola duttum {' 4 vertice Axis fe-
Ll-‘f.h' [c 'Il’ ilfet; & propr n..mtu, 1‘:[}” 'nu ym Parabolz

P ijEsz TI.C.

—, 5 ERE T

in met hodum qu u;'ﬂ tlam

ribus favens noltris
imo. (quod % iple

s nimis frictam , ampliorem,

app rime a nt1l 1 Natas iflli"}Cf ani-
|. -. - :J:I

er. At Bermardus non v ]I..l"t.-n. omnia.

Ad 5.. ¢ tame n tam Cl. |’_ qu am alii erudis

¢iffimi Mathematici qua Ant ul 5 ""'.1 Neoterict col-
‘-".!'_'*‘L._‘:: . I‘[f;:*-.':m x:,.' ".’Lkl.;llh!k] u:_auwxm Lm ver-

-.'x 1tl Ingquit ) all a5 |.1- FiEhle

Angulorum Trile ctionem,

-.'._mu.n !:1~.u‘r:s?..111|11.
.'.ur""".._JI Tn k[”""l‘j hanc

'\.-J]Lll.l |G . dL !-\"U i. ae I:_-I.i-

hant., ut Mefolabumi ¢
ifors dec -:‘:'1&'__ tandem
-imus An *'.

rem non ":rp"rrl n vidett
ratifimam diquifitionem Lun pot uifle expedire &
Feftam dare cuilibet innotelcat Trac lmh cius de

.-"'N

| CHIECT:
| Peudo.mefolabo & fupplemento Geometriz confu-
lentl.

Cl '.'J.-':In': g | OITras ) poiigu LN AEquationes 0on

ibaverat * (qud etiam {olertia
vtices ftudiofts
omminifci) fperat fore, L t illarum ope Me-
nus 1Ll «hris abvolutum in lucem tan-

':[.-

e A nna
|I.I.-:| i 4114

--km.'rit

1

]
=y 1.
| folabum hade
1 ¥ .
acin p LL eratur.
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Written on that Subject ; Fortune (not Art) was plea-|
fed favourably o afpect my weak Endcavours and |
when not defiening it , I happened to hit on fls.:z:ia a7
improvement of his Rule, as (to my great Jidlf?ﬁﬂ'.ﬁm_;-;_]
wonld render it univer(al : which (no douwbt) that quick
Lyncean-cyed mian might have feen 5 and would have
made a lpr._fu:f,fﬁﬂvﬁ:v of, had it been f}_s’-.s hap (as it was
mine ) to have defcribed a Circle , from any Poiut in
| Pofition given , p.{ﬁq{ .!ﬁ.a:'a:{gfuﬁe Vertex of any Di-
l-’!ﬁ.;i‘ﬂﬁ‘ in a Parabole , as be df-.’fﬁﬂm the Vertex of
its Axes and withall had taken into mﬁﬂiﬁm:fﬂﬂ P
Lcertain propriety (than which nmone mm’_ﬁf have fn‘ well
\ [uited his defign) belonging to n_irﬁ Diameter of any
' Parabole. Bat Bernardus non videt omnia.

l And as this ( no doubt ) s famous Des Cartes’s
| chief aim ,f?; hath the Enguiry aﬁfr this owme thim

efpecially, been the Subjeit of the chicfeft Study of the
| cho'ceft and learnedeft Mathematicians of the former
| and latter Ages; but taking different Meafures,it proved
| mot equally fucce[sful.  For their Speculations bended
moftly to the invention (if poffible) of the Mefolabe and
T >| Trifeition of Angles.

Vieta ( the fiff Inventor of Specions Analyfis) feerss
(ot perfunctorily to have examined this matter;, and
|\ after his moff exquifite [earch, tacitly infinnates bis own
ignorance, asmay be [een in histwo Tracts'; the one de
Pfendo-mefalabo ; the other, de fupplemento Geometrie,

| few Cubic Equations, hopes by their help, the Mefolabe
| it herto involved in Aarkuefs, may at length be brong bt
to light.

a

D Des

Our Famous Mr.Oughtred * having prelibated fome % c1.010,
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PRAEFATIO.

Quod etiam Cargefins iple (una cum Celeberrimis
ejus Commentatoribus, Frascifco & Schooten, Hud-
dento, Florimondo de Beaus, Johanne de Wit, (in Ele-
mentis Curvarum) (qui omnes Cartefii veftigiis
| preffiffime infifterunt;) & alii nonnulli Cuc C/ Fer
matius, M.dels Hire, Slufins (qui czteris palmam
hic in re praripere videtur) Conicarum Seétionum
jope & Circuli aggrefli funt : Quorum quidem om-
| nium hidc de re Lucubrationes neutiquam lunt con-
temnendz ; & uti quidem multis nominibus, ita €o
1131-;1-cipu-;~= quod ad plana omnia & folida loca reperi-
tenda (quorum beneficio £quationes ad elatiores
{gradus alcendentes poffint conitrui) viam prafira-
| VCIeE.

Notandum verd Clariflimum  illum ¢ Carsefium
{ nempe) non ulteriores (quantum video) progre(lus
\fecille, quamiftinimodi Aquationes conftruendo,
| quibus fupponendum eft (ut plurimiim faltem) fe-
|cundum terminum deeffe. Quem quidem (ei de
caufi opinor) nimis acrius perltrinxifle videtur Bar-
tholinws , inlimulando Cl. illum varia in hic materii
imperfe€ta reliquiffe, *) qux (ur iple innuit) ad
perfeétionem deducere conatus eft vir eximius Flo-

Ep.pag7e rimundns de Beanne, {ed in medio curfu fubfiffens

(morte praventus immaturd) ultimam Authoris
manum non paffa funt: At effetta dedit, & numeris
omnibus abfoluta ncbis exhibuit idem Bartholsins(uti
inquit) in duobus Trattatibus, de limitibus Zqua-
tionum, & diorifticd methodo: perperam (ni fallor)
aflerens, neceflitatem prits refolvendz, immo &
refolutz pritis determinandz & definiend=® cujufvis
Zquationis 2 Dioriftice primd invent, quam ejufs

dem conftructionem quilibet aufus fit agpredi,

Ob

SRS Tp———
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PREFACE

Des Cartes himfelf, with thofe [amosus Commen-
sators om him Francifcus 2 Schooten , Hudden ,
Elorimond de Beaun, John de Wit (in his Ele-
ments of Curves) (ak moft preffingly infifting in his
fteps ) and divers others ( as Fermat M. de la Hire ,
and Slufius ( who [eems to outdoe them all ) have
attempied it, 0y the help of Conical Sections and a
Circle © all whofe pains theréin being of [ingular ufe,
are not to be defpifed ; as in many other refpetts ,
fo in this qg}:-gia?{'y; in that they find out all Plane
and Solid places for the Conferuition of all Egquations
of higher Degrees.

But Note, it reaches no further ( for onght I can
perceive ) than to [uch Equations , where the [econd
term mioftly muft be [uppofed to be wanting. Upon
which account , 1 ﬁﬁppc:ff Bartholinus * .7 pfmﬁj to
cenfure Des Cartes, that he had left many things.,
about this matter imperfet ; which ( as he infinnates )|
Florimond de Beaun afterwards endeavonred to bring
to perfection , but being prevented by an immature
death , defiffed in the midway : Which again after
that Bartholinus himfelf ( as he [ays ) hath perfected
in bis two Traits, the one, of the limits of Equa-
tions the other, in bis Dioriftics: Strangely (if 1
miftake not ) econcluding a neceffity of every, Equation
to be refolved 5 yes, and being refolued -::rf limiting
and determining every of them , by a Dioriftic firft
found , before ever any man may dare to attemmpt its
Conftruition.

b 2

¥ Gelella
(Gcometr.
Ep. p4g-7-
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PRAEFATIO.

Ob defeGum cujus,magnum (inquit)animadverto
in Arte hiatum, cut replcndm non mediocre fufficit
ingenium, quem ipfe (acumine quo pollet non vul-
| gari) accuratiffime poltmodiim implevie. Que qur-
dem an tam- eximio ufui fuerint in Aquationum ra-
dicibus Arithmetice eliciendis non edifferam : At
|verd an tanti momenti, an tam prorfus necelfaria ad
| Aquationes Geometrice conftruendas (ut arbitratur
Hlle, & Lomcnd;c) dottorum arbitrio, poftquam Tra-

&a um hunc percurrerint, relmquendum -{Te cenleo.
' In quo nullus dubito, quin reperiant, omnes Aqua-
' tiones quomodolibet affe€tas quartum gradum non
- excedentes, Dioriftice HL[L;EIF]LI;HTI obftetricante , ad

 vel ablque ope Melolabi, Sectionis Angulorum, five
L aberit five aderit fecundus (live quivisalius) termi-
nus, rm[lu{qut, {upererit ublllbﬂt]hlﬂtl.l": ; idque fine
|preevid quilibet Reductione, depreflione, limitati-
lone, ¢c. omnind prout- Frostifpicizm fulilis. in-

_dlt:’tt
! Jam verd, {1Fie¢4; fub intuitu inventionis duorum
i Theorematum (qumiunt fundamenta omnis doGrine
Angulorum Setionum, ad rem verd noftram ob-
hqm, tantum fpc&dnna) ed extatica lzetitia afficere-
tur, ut exclamaverit, Tibi, 6 Diva Melufinis, oves
Lultum pro und P_;-r,ér;fgﬁrf‘: immolavi ; liceat mihj
(prmmvcntlhu us gaudio) qlunﬂn ovibus, quidem,
'mqnm]ﬂms tamen cum Vieta contendere. Ablfit
autem, ut ipfe mihi quicquam arrogem ; quippe ,
ﬁmhuf;n. Fortuna magis mihi (eru itionem neuti-
F | quamobtendenti) quam aliis veré Lynceis & do@io-
| ribus arriferit, & alpiraverit ; imo, fi quivis alius

amuflim Geometric¢ conftrui pofle ; immo qmdcm _

' in

R ———
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| For defeit of n hich Dioriftic method, I find [aith

be ,; 4 gn—*.;! gap 172 Aﬂ, which to lﬂi.' KP4 a mean *_ Loco
Art is not [ufficient ; which yet afterwards his moff | 17
acuse wit (I conf ?ﬂ’ ) mﬂﬂ aceurately filled np: Which
whether it may be of [0 great ufe in reference to 1)
Arithmetical Refolution of Equations, I{ball not here
determine , but whether it be of [0 great moment and|
[o abfolutely necef[ary ( as. he poffitively affirms ) to|
the Geometrical Confiruétion of Equations, I [Dhall leave |
to the st:-:{gmmf of :ﬁrc more Learned, nhen they (hall|
have perufed this Treatife : Wherein I donbt not,)
but they will find the Geometrical Conflruction of all}
Egr;gr!'ifrm , bomfoever affcéted , not excecding the
ﬁ.i’f?'frfl ﬁr‘.'tq'i’fl‘f y without .the 111:'::"{{I1'£_-J|'rt:'?‘:}-' ﬁ.-f_,: .D_-ar,i{?j;i
tobe exactly performed s nay, 1 may add, without the |
f;rfp nf Mefolabe, Section of Angles, whether frf»c*_f crond ‘
or any other term be abfent or mot., without .e’r«;-;a;',.-,-rri
any hiatus any where , without any previoys Reduétion,
depreffion , limitation , &c. altogether as the Frongis-
piece at large declares.

i
§

|
I
:
.‘
I
[

Andnow, (hall Vieta, upon the review and profpedt of |
baving found two Theorems (which indecd . are the |
Fundamentals of th: whole Doitrine .::Jf Anzular Secti- !
ons ., but obliguely only refpelts onr bufinefS in hand ) |
be trafported into fuch an extafy of joy, as to cry!
owt ¥ ¢ Diva, Melufinis , tibe ovES centum pro und * Adriani
Pythagored smmolavi ? And [ball the Author for the i:f“"_?'
Joy of this invention ; vye with him in his jor , tho Rel:
b cannot in Hecatombs ? But f'”_ be it ﬁﬂiﬂ..&:t", to P8 315-
arrogate any thing to' my [elf’s for if in this (oF amy|
other) inffance, fortune (hould fmile on me (whe pre. [
tend not to: Learning ) more thaw on others of oreds |
teft eminency in Learning ; nay, if even they mﬂ].
fhould |

—




PREFATIO.

in inventum quodvis inclytum (nomen {uum im-
mortalitati mandararum) fortuito inciderit ; non eft
judd exinde vel gloriolam fibi arroget, aut magis
[ infolelcar, quam qui forte fortund uno & unice globi
niflilis projetu rorum fimul Conorum Luloriorum
weada dejecerit ; aut quam qui Hercwle colludens

1
cafu-haud prorfus abfimili illum proitraret.

e ——
-
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Si verd mihi vel tantillum (cui ne hilum quiden)
! | gloriz, hujus inventi cauls, t{ii)lmguiun}; plurimum
A | equidem celeberrimo Cartelio primo impetiendum
| lubens agnofto ; cujus humeris (velut nanus quidam)

infidenti, longius diffita illd pauloacutiiis perfpexilie

| conitgit; acujus face lucernula hxe (qualis qualis fit)
| Tucem fuam (velut 4 Sole Luna) mutuata eft. g

H
| Non nihil etiam (quod gratitudinisergd,amicitiz-
' que devin&tiffima {pecimen refero) D. T home Strode
| de Mapertonin agro Somerferenfi, virovere generofo, |
| praftantifimoque Mathematico meritd reddendum ;
|non tancum ed qued reperti hujus anfam prabuit ;
fed quod ejufdem Ideas qua{dam fubminiftravit
| Lectiffimus ifte (qui penes eum eft, & quem mecum
| humaniter communicavit) liber M. 8. In quo pro-
| prietatem ad Diametrum Parabolz {peftantem {upra
| memoratam reperi ; qud fine male forfitan fuccef-
| iffent omnia, parumque abfuiflet, quin invento ex-
cideram : Libellus fan¢ utiliflimus, magnique xfti-
mandus, utpoteé, qui non folum propriis novis & ab-
ditis, fed preclaris omnibus ex intimis Authorum
_ fere omnium Seftiones Conicas tradtantium vifce-
f vibuserutis, refertilfimus ; cujus fubtiliffime de Hy-
| perbolicis ceterifque Conifectionibus Propofitiones
| (i pro merito predicarentur cunftorum Rhetorum

-

D P S

Hyperbolas_{uperarent.
Ad
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[bould chance to lig ht on [ome famons invention, which
mioht in a4 more eminent manner Ir?i'??””"fﬂwt’ their
(=1

nrnnd m? ;'r, ff,i- in f} who .:’:.r:f*a':?;t*aﬂ"r} aF one r i

jqu"ﬂ e'fr;-r a like chance foyl him,

B ay vraife were ( which ¢ none ) due to me,
Wt 1 any | /

i
o) was .ff;q-f'n‘m at- his taer

Another part (which 1 nsention as a ,‘3—' imen (fuch
s 1tis) r@f 2y s;r.r.!;-*.-'f:s.f and refps éfs) #s de ,"'E:,r d L:u’;f dne |
to that wmoff worthy Gentleman and moF Excell:nt Ma- |
thematician Mr. Thomas Strode of | f‘:}"‘r[t}ﬂ in thel
County of Somerfet ; #ot only for the occafion g; ves ﬁ;-

I'recesved from his incomparable M. S, tougning Co [,ur
Sections ; wherein | ff 1d the propriety E,’”“..I;*,-f, 0
Lthe Disneter r'E' a Parsbole above smentioned A .'].J,"i'JiJ.‘{I
which ffﬁ* invcation it J’P.'J,":‘ffr."{-’h I ?”'.‘.J'f““- have I:Ji gved
Labortive. A 'r' reatife ﬂ,“{' weh worth and f"“ that
jﬂrtﬁ.ﬁrﬂ; his difcovers ‘.r,'f pmany wew and bidden :"rf_a':-';:'f
mever extant, it [ecms :.-'L ve enproffed all that is
excellent in every Awther t 1 kno ow ) that bhath
treated ov s extant on that .-'.:.'i-r-;'f s and :ww.:fj needs

Contcal Seffions.

s o et i S P, - S gl = Pl 25 gl L B e B 5l e

Bames | :Ihf '{-’."{‘ e fr.-'f}' 1o .-"f"":’ﬁfff? TI{J-[" ‘.5",'(' ¥yed J:” 1] 5"..’ |

fhould [frike down the *;rﬁmfv pack of Nine-pins; ,

than be, who in fﬁ'rrmz or dallying with Hel Lrlr 5 |

for the invention; a wvery great f(bare muft redosnd |
to the homour , firfl of the famoms Des Cartes , on |
whofe Gigant h. Jllumur.r ﬂ:ﬂu’m, I chanced to [ee |
further than he; but I confefs, this Candle ;’J;'}.fsr.r a5 |

|
this invention (beft known to him only) but for the light t.
. ] :

l

1

s

| R [ I 2 e e ’ N
.l-'.'{ff H petoricians | Il} PEFL L-:'Ilf..* o fi'f’?:_f!?fj’[’)‘.‘-f{{ to IL‘L‘ :
World th: excellency ,--:'”,I_i e Geomictrical OHES, and -;l.!'_rf—'e ru

l:j:':ff {




PRAEFATIO.

Ad rem verd: Difquificionis hujus exitus non
magis feelix fauftulque fuit, quam media (quibus hoc
inveniendo ufus fum) apprimé congrua ; quz ad
calcem hujus Traétatiis appofui; eoque potiflimum
confilio, ut non tantum te (Tyro) manuducerem,
tibique animos adderem ; fed utiildem (aut non ab-
(imilibus) premens veltigiis, propriis ftudiis & labo-
ribus altiora & non prits audita moliaris.

Si enim applicetur methodus noftra (qua duce
hiec invenimus) tam ad Hy perbolas & Elliples,quam
ad Parabolas; imb ad paraboloeides, Hyperboloei-
des, Elliptocides, five ad qualvis alias elatioris gra-
dus Curvas, qua {imilis, qua diffimilis Conftitutionis
(quas comminifci poterint ftudiofi) efformandas;
haud dubic¢ particulares faltem (imo & univerfales)
Regulx, ad quamplurimas (etiam ad omnes) Aqua-
tiones,ad quodvis ulterius par graduum conitruendas,
emergent. Quod ftudiofisrelinquo; virllque ingenio
perfpicaci adnotafle fufficiat, operzque forfan erit
pretium.

Cuipiam idcirco muffitanti vel [uggerenti hec ip-
{um, Inventi . hujus gloriam imminuitle , quod caiu
repertum,regero. Quoad finem,non abnuo ; attamen
quoad media (quibus ufus fum) dico; excogitatad
ratione me ea compofuifle, & ad finem propofitum
alfequendum aded apta nata, ut aptiora nequaquam
poflint excogitari; tantique (hujufce farinz rebus
indagandis) momenti, ut cuipiam xar2 medzs eadem
infequenti, resnominis {ublimioris hifce 4 nobis in-
ventis adeo facillime affequi contingat, ut locus ob-
treCtationi non relinquatur.

Porro, 1




¥ REFAYCE.

But to return : The event or end however was not
more lucky , than the means ufed, [fuitable n:f}‘z}:,ér I
have om fet purpofe difcovered at the heel ryI‘ this
Treatife, as well (Tyro) for thy f’.}i'e:‘fm.?"dgf?.'?::.?ﬂ: in this
Study, as for the further improvement (if I miftake 70t )
of this Invention, by the induftry of the more Learned, in-
ifing in the (ame (or the like) method | by which means

higher things may be difcovered,

For affuredly, the application of this Method (which |
I have ufed in this difcovery ) to Hyperboles , Ellipfes,
as well (a5 to Paraboles 5 nay, to Paraboloeids, Hyper-
boloeids, Elliptoeids, or to any other Curves of ag higher |
degree, either of a like or different Conflitution (which .
the Studions may find owr ) will ( wndonbtedly ) |
Aifcover particular ( nay I may add, univerfal) Hﬂfe;,f
for the Conftruttion of divers (nay, all ) ﬂﬁjmc‘iﬂm of |
the fifth and fixth ; or-of any other pair of higher degrees, |
which 1 [ball leaveto thofe that are Studiosns ; to whom 1o |

have animadverted this, may [uffice, and perhaps worth |
the while.

To any one therefore whifpering or nggefting, that it |
5 a diminution of the Glory of this Invention, that it
was found by chance, I reply;, As to the end or event ,!
indeed, I demy it not ; but as to the Medium?s | nfed, I}
Jay, that they are [0 well fuited for the attaining of [uch |
an end propofeh, s none could be more [uitable ; and of
6 bhigh a moment in the [earch of things of this nature 5
that if it be exal? ly purfued, things of an higher nature |
may foeafily be attained that it may retrieve the difbononr, |
and procure more glory, than the chance of the invention |
can diminifh. |

[
G _qul.}ff‘ !




PREFATIO.

Porrd , non ignoro, quod non deerunt Catones
Cenforii, qui Tratatum hunc nimig prolixitatis
infimulaverint, immo vellicaverint, {uggerintque
forfan, quod aptitis & peritits ; fi firicius & {uc-
cinétius egerim ; nempe, {i duas vel tres folas Equa-
tiones, totidem Demonftrationibus muniveram, &
Schemata vel Figuras ad quatuor vel fex, totumque
opufculum ad 4 (plus minus) Schedas perftrinxe-
ram; quod fatis abundé¢ totum clare & per{picuc red-
didiflet, immo & Le&oribus fagacioribus (emunctz
licet naris,) magis arrififfet.  Non equidem inficias
¢o, palamqué profiteor, me in privatum ufum to-
tum intra unius Schedulz cancellos coercuifle,

At hoc tibi velim ( Le&or) innotefcat; hixcne-
quaquam Veteranorum, qui ex pede Hercxlem, vel
ex ungue Leonem probé nérunt, exarata; at Tyro-
num & fciolorum gratid, quineque hunc vel illum,
ex hoc, vel ex illo, nifi digito monftrati, dignofcere
fapiunt. Eo igitur potifimum inftituto ifta compo-
fuimus, ut illis commodo, ufui & adjumento eflent,

qui aut nolunt, aut (cum craflz fint Minerva ) |
nequeunt concifam & Laconicam. brevitatem :

{:H]JCI'C.

- Horologium tam mir¢ fabrefaGum (quale quon-
dam Regine dono datum) ut przangufto. . annuli
fignatorii ambitu latitaret , utut Artificis folextiam
& ingenium mirificé depradicet, fue tamen magis
famz , quam Reginz ufui confuluiffe; . nullus du-
bito.

Annon




PIRLBF ACCRE.

Moreover, Iam not ignorant , that fome cenforions
Cato’s may implead and impeach this Treatife of too
much prolixity 5 and will perhaps fuggeft , 1 had done
more like an Artift, if I had been more [uccinit and
concife; ViZ. If T bad fortified two or three [ at the
the moft ) Aquations with as many Demcnftrations
and had confined the Schemes or Figures to 4 ( more
or leff) and the whole , to as many [beets, which wonld
have rendred the n-nﬁ.:;rff'c [ufficiently inte a"zf.r'gfﬁ':-ff , yes,
and have better gratified the moft curions Reader.
True: Idenyit not, and ingenionfly r:?;szjf ; ff;.—r.? for
my private wfe, 1 have confined and contraiied the
whole fo one [beet.

But know this [ R.E:?:Irr.":-' ) withal 5 this was never
dfﬁ?:r:fsf by me , for fﬂ;ﬁ: as are Veteranes , perpolite
Artiffs , who know Liows by their paws only , and
Hercules by his foot 5 but for young, (low Mathematic
8cioli’s who know neither a Lyon nor Hercules , wnlefs
they are told fo. T defignedly (pun it into a long thred,
for the eafe, ufe and enconragement of [fuch , who either
will not take the pains, or have not the brains to appre-
hend fuch Laconic concifenefs and brevity.

A Watch contrived within the narrow [(phere of
the fignet of a Ring (which was ouce prefented wunto
a Quecr: ) may commend the skill and ingeamity of
the Avrtificer 5 yet its ufefulnefs never s ju YECOMI=

mended it to the Worlds ufage.
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PRAEFATIO

edita le€tu (ideoque intelle@tu) faciliora; Annon
Fohannis Tredefcanti cochlearia argentea vulgaria
juftz magnitudinis utiliora ; quam cum hzxc nuci,
illa Cerafi officulo impaéta aut damnata ?

Annon Ewri lenitér {pirantis mollis aura genus
humanum magis recreat & refocillat ; quam qu.
Globo Ithaco, vel Philofophico conclufa ¢

Cartefio ipli, quamvis etiamnum plurimos illum
meritd demirantes detinet ; plures tamen Lectores,
pauciorefque Commentatores procul dubio habuifle
contigerit ; i non ex profeffo * (ut fatetur) conci-
(us fuccinttulque fuifet.

Sepilime animadverti, Brachygraphica eoncio-
num Adver{aria fubitd repetendarum utiliffima fu-
iffe ; attamen temporis progreflu, Authores ipfos
non efle relegendo, nedum intelligendo ; valifimif-
que ( quibus folis tandem idonea comperta funt,
(horrefco referens) ufubus addicta.

Alia infuper gravis caufa me inpulit pauld fufius
dilatandi. Obfervanti enim mihi occurrit, opufcula
quavis plus fatis concifa (elegantiffima licet &
concinna ) eo ipfo nomine rarilis vanire ;- quia fc.
pauciffimorum captui ( quod maxim¢ nunc dierum
przcavendum ) {m]t_altcmrcram. Non enim de
libris Mathematicis, quod de
rendum ; fc. Omnia Rome elle vznalia.

Hujus

Annon Fomeyi lias literis majufculis, folioque

Romi quondam affe-|

* (T eom.
l.3:p+10%a.




PIR'E.F NiCJE

Are not Homer’s Iliads Written in Capital Letters
and enlarged unto a Folio, better ffgiéfe_( and therefore
+he more inrelligible ) and John Tredelcant’s commor
Silver Houfe-[poons wiore ufeful , than when the one
are crammed into a Nwt-[bel; and the other , into a

Cherry-ftone ?

Do not Eurus’s gentle (oft blafts refreflh and cool

wore then when im .F/ o d within the Concave r:'f the
Ithacan (or Pb;!cg/gp vers ) ball 2

Des Cartes himfelf, had he not been fo d’fﬁgﬁm}fy
concife and curt ( as himfelf [ays he was * ) tho ke
hath [till many Admirers, yet might he have had more
Readers, and fewer Commentators.

A#d I have ofien obfer’d , tho Brachygraphical
Sermon-notes have provea wery ufeful for a /ﬁdﬂ'w
Repetition ;. yet. after [ome years have been as illegs-
ble, and unintelligible to the wzj Pen-men of them
themfelves , as r{{gﬁsf for fome other employ, (which I
tremble to relate ) to which themfelves have condem-
ned them,

Befides , another weighty reafon induced me , to en-
large on this Subject ; for 1 have obferved, too.much
concifene(s inany Treatifes of this kind (tho embellifbt
with never fo much Elegancy , Art , and Concinnity)
even in that re(pect, renders them the lefs vendible ; viz.
becaufe , not /{s}wf ( which had need now-a-days, be
aforehand confidered .of)) to the capacity of the vulgar :
What of old was attributed to Rome , may not now
be attributed to Mathematic Books, viz. Omnia'Ro-
me. funt venalia,

For

* Geoms
5301050
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PRAEFATIO.
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Hujus equidem ®vi moris non eft, inopes , &
ztatis provectioris (etiamfi pulchras) viduas, (qualis
elt Mathefis) (quz tamen ed pulchrior, qud matu
grandior) abfque fumma dote {ibi defponfare ; qua
quidem (& non contemnendd ) Tra&atulum hune
(perfpicuitate licet, quoad potui, adornatum, qud
magis venalis redderctur) cumulari neceffe prilis
crat,quam {ponforem adipifci. T¢ Quantum dabitis,
( ficum Typographis res habenda fit Mathematica )
prima facie auribus injicitur, objiciunturque pro-
tintis oculis quamplurimi exoleti , exefi, & tineoli
tujus faring Libri, invenundati, & (utiinquiunt)
invendibiles : Siindotata Mathefis, facefle, hinc te
OCuis proripe.

Aut f1 typis quavis id genus mandentur, {iminus
perfpicua, Luculenta, & intelle€tu facillia, ‘mercis
refe¢tanz ad inftar, in Bibliopplarum officinarum
abacis obfcuris, vel angulis fentis fitu reponuntur.
Qua de caufd,, (commonefaétus etiam ab illis, qui-
bus morem non gerere grande effet piaculum (opuf:
culum iftud prodire bilingue neceffum erat. Quibus
rationibus adductus ( Tyro Philomathematice) tuo
etiam commodo omnind confulens, tuoque modulo
omnia attemperans, Deam hanc cultu prorfus vul-
gari (fyrmate licet pauld produtiore ) veftitam
amplectere ; cujus reveri non eft (Rhetorum inftar)
bombycinis Tyrsis adornari: Non enim convenit
eis , qui in perpetud veritate verfantur, ampullas
projicere, & {elquipedalia verba.




PR.EFACE

For it it mot the guife and im_rm-:mr of rrrffr's Age
to ejﬁmﬁfg paor Aged ( tho fair) widowed L;m;e:f (@ |
( Mathelis i ) (who yet , s by Jomuch the fairer , by |
how mauch the morve ancient ) withowt a confiderable |
Dowry : Which even this Treatife (tho it hath, the |
accelfion (as much as I conld ) of per(picuity and plain-
nefs o advantage its [ale) hath had ( and all othérs)
of the like Complexion ) mujt have) ere am undertaker
would, or can be bad. To whom if you apply your [elf,
and. the concern be Mathematic , you muft expelt your
Ears to be [formed with « Qantum dabitis : And
prefently produced to your view an infinite multitnde
of Exolete, half-moth-eaten Books , of this kind ,
unfold , and ( as they will perfwade you ) never

will,

If no portion. farewel ; orif one, and it be Prin-

ted, it muft be clad in [uch a plain Garb or Drefs,

braided wares in Shops, they will be placed in fome
uafly Corners, and lye upon the Book-fellers hands.
For which reafon 1 mas enforced alfo, and advifed téo
by [ome ( whofe defires are commands ) to. make it
double-tongued. Thus ( kind Reader ) upon thefe in-
ducements, confulting they eafe and profit., and ba-
ving [uited all things to thy capacity , embrace this
Goddefs, tho clad in a long robe, yet in a plain drefs,
Her nature inclines pot to be arrayed (like Rhetoricians)
in Tyrian Silks: For it is very unfuitable to thofe,
who are converfant in perpetual Truths , to projeét for
bombaft Language.

Sit

s may render it eafie to be wnderflood ; or elfe, Iéai*r:l

|
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Age ergb (Le&tor) ad menfam Lucubratoriam
fedeas i Tabuld Centrali - five: Synopli “Equatio-
nefit congruam, cujus Conftructionem velis, quieras,
quz'ad Regulam, Demonftrationem; Figuram-illi
accommodam diriget : ‘Circinum {ume Icalamque
digitorum (ea'enim eft, qui xzled weslz ufi fumus)
deferiptaque fecundum artem ( prout capite hujus
Traékatlis te edocuimus) Parabold ; cujus latus
Re€tum fit ‘unitas , vel digitus: unus, infticuantur
& applicentur omnia, juxta ibidem prafcripta; om-
niaqud votis tuis ad amuflim refponfura, ¢ veftigio
reperies.

§i* ferend fronte & ambabus wulnis hze ( qualia
qualia) te excepifle noverim, ad altiora meditanda
(timulos adjicies ; qua quidem jamdudum calamus
'ad ‘umbilicam perduxit; {in minls ‘zternim’ de
Tabula. \

Spero (Le€tor ) te Errata, qui Authoris, qua
Typographt ({i qua irrepferint ) neutiquam xgre
Laturum: (qua tamen ({i que fint) vel in Tratata
vel in Figuris) facillime inter f& conferendo, poffint
corrigi ) cum rem fuam longo nimis intervallovab

invicem diffiti, uterque egerit. '

"ale.




*RE'RACE.

Sit down rﬁfr;,ﬂrn: at thy Study-Table (Reader) feck |
the A quarion whofé Confbradtion thow defigneft, in the

Central Table , or Synopfis ,” which will guide thee,
t0 its Rule for its Confiruction, its Demonflration
Figure, or ( at leaft ) to one [witable to it. ~Take thy
Cﬂkmlz:r.{;’} and the Scale of Inches ( for thar Scale only |
have I ufed through the whole ) and havin defcribed
accoraing 1o Art (which in Chap. x. is tanght ) 2 Pa-
rapole , let all thimgs be applied accordingly, as we have
preferibed ; andthon fbalt find all things forthwith ex-
aétly to anfwer thy expectation.

—_—

If this (fuch as it is ) be kindly accepted ar thy
hands ; as it will encourage me 1o meditate on things
of a fublimer nature,, fo will it to publifb thofe , which I
nave already finifbed ; if not, this is too miuch , which

' have dfrms{r done.

I hope ( Reader ) thow wilt be [0 Candid and Fuft,
\Kindly to paydon , asthe Lapfes (if any )" of the Au-
thor , fo of the Typagmpﬁﬂ? s ( which yet, both in
|the Treatife and the Schemes, may eafily be Correéted,
\by comparing cne with the other ) who did bis bufinefs
\at tos remote a diftance from the Author.

Farewell”




e e ——

Subdultionis

Cum gon pr
& tamen

Majus =
Minus ©—

Parallela,

Quadratum

Quadraticé

Cubus x,

Ratio, fiv

l Vel nu. 1

id eft, Minus incerto; ut propoi
rentia erit AO—AD; vel AD—

| Addidionis |-

e

onitur it Magnitudoe fic Major; ‘vel Minor,

ubductio facienda ft nota Dlﬁ?ercntm elt w»,
fita AOwWAD; Diffe-

ﬁﬂ

Multiplicationis, *

Aquale, =

5]
W

Perpendicularis, L

Quadratum , Q:
Quadratim Radii j+ QiRad,

x-, x: B

Quadratum N O, N Q5 G,

involutum, €

X

P v .
(,l_tm.ratf}-qh.“lratum X, X*

oportio

Dy B

(o Le* j}u Symbifa, q&ubm i faqum:bmmrur.
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TheExplication of the Notes or Symbols.

Addition -+
Subduftion —

' IThe' Difference between two quantities, when it is not}

. propounded which ofithem, is the Greater or Leller, and
ineverthelefs the Subduction is to be made,

Multiplicatinn. K
Equality =
The Greater =D
The Lefler
Parallels &£ ER Y

A Perpendicular L

The Square, Q.

The Square of the Radius, Q. Rad.

The Square of x, x*

The Square of NO, NO?, cre.

The Involution of the Square @G- ]
The Cubeofl ¥, x?

The Quadrato-quadrat of x, x*

Ratio, or Proportion
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A Catalogue of the Matbematical Works of the Learn-
ed Myr. Thomas Baker, Reéfor of Bifhop
Nympton in Devonfhire, with a Propofal about
printing the fame ; and firft one, itituled, The
GEOMETRICAL KEY, wrthe Gate of
A quations Unlocke.

A New Difcovery of the Conftructions of all Equations howlo-
ever affeted, not exceeding the gthdegree ; wiz. Of Linears,
Ouadratics, Cubics,and Biguadratics, and thefinding of all their
Roots as well true as negative, without the ufe of Afefolabe,and
Trifeétion of Anples ; without Reduétion, Depreffion, or any o-
ther pravious preparation of fEquations, by a Circle and any
(and that but one only) Parabele : and this by one only general
Rule. than which a more fimple, more perfet, more gene-
ral, more ealy to be underftood, or more fit for pratife, can-
not be devifed or withed for. :

Fortified with Demonftrations, Ilfuftrated with Figures to each
fEquation, which are Exemplified with numeral ZEquations,
(according to all the varieties of Cafes) adapted to each Fi-
f!u;:c, l::::ur the ufe of young Mathematicians: a work hitherto

efired.

f He Treatife conlifts of about a Quire of Pa.
~\l: per, the Difcourfe whereof (but not the
B Alpebraick, Calenlns) is both in Latin and
Englifb, the better to promote its forreign
vend ; and this doth not render it above
three Sheets the larger than it would have
been inone of thefe Languages, Befides

D, otk ##  which, there is belonging to it diverfe
Draughts of Schemes to be engraven, and one Folio Draught,
whereto the literal Calewlss for fetling the Cenrer, and finding the
a Radiis

3
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(2)
Radims of the Circle that is to interfect the Parabole is expreffed
in readinefs for all Cafes.

How Des Cartes and all other famous Analyffs came to mifsthis
general Rule, and himfelf to fall upon it, he acquaints the Reader
in the middle of his Difcourfe; namely, that they confidered the
Axeof a Parabole and not its Diameter: and affirms, that if it
had been his or their hap to have defcribed a Circle from any Point
in Pofition given, palling throngh the #ertex of any Diameter in
the Parabole, and had taken into confideration a certain propricty:
(than which none could fo have fuited the defign) belonging to the
Diameter of any.Parabole, they could not but with greatelt cafe,
have made a full dilcovery of the Univerfal Rule.

The excellency of which Tnvention appears, in that it difcovers
not-only the Geometrical Conftrution of all Equations as above.
faid, by oneonly ftanding meafure and Scheme, and that by one
ooly general rale, with the exa& number of Roots as well true 2s
negative, but allo by giving a fair proipect towards their 4tk
metical Calcius, or numerous Refolution, by making a Difcovery
of their two firlt figures or numbers; namely, by applying the
Compaffes to the feveral RootsGeometrically found in the Scheme,
and comparing them with that very Scale from which the faid
Scheme (fuited to the propofed Equation) was drawn, the refi-
due of which roots, (though not precifely, yet fufficient near.
ly approximating to the true) may diverle ways in Decimals be
found out, which the Author (ashe intimared in a Letter of 4.
pril 1692, to Mr. Collinge) is willing to impart 5 butas to the In-
vention of thefe refi luals (to beentail’d to the two firft figures or
Numbers of this Author thus findable.) The Learaed Mr. Ifuac
Neweon Profellor of Mathematicks in Cambridge (in a Letter fong
fince communicated to the aforelaid Mr. Collins) hath as to this pur.
pole performed the fame (asis conceived ) by a different method
namely, that when a roo: of any :‘;"Ir{u_tgjmf-. is by any M:fl:h:}&'
(which by the Authors aforefaid it may be) fo near found Ihatl
1t doth not differ above a tenth part of its {elf from rh:’.: troe
root fought, the refiduc of the root inquired will be cafily calen.
[ated by aid of fome terms or Fractional : 3
orrank of continual Praporcionals, derived from the difference
Fetween the Relolvend of the known part of the Root, and that
whole Root is fought, By which means b 1

| . n v railing Refolvends
outof any affumed Roots with an caly approach, without raifing

the

pParts of an infinite Series
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the refpetive powers of the faid Roots, we are delivered from the
moit toilfom Drudgery of Mathematical Calculations, by finding
the Roots of Equations in numbers, by Fieras general method s a
thing utterly unknown te the Ancients. However this is not
faid to difparage that Method which Fieta fo greatly efteemed,
that when he had obtained'it,he gave dlgebra chis high Enceminm,
that it did Nullum non Problema folvere, in his numerical Method
Mr. Oughired and Harriot have taken commendable pains. But now
laft of all, to perform it in Species as Mr. [fiiac Newton hath donc,
{eems a new [nvention never to be fufficiently praifed; for out of
aliteral Equation of five Dimenfions, {uppofing all the terms es-

tant and affirmed, he hath given a Series for the Roorin Species,

and fuch 2 one asfhall ferve for finding the Roots of all Equations

of 3, 4 0r 5 Dimenfions, by only altering the figns according as

as the /Equation isaffected, and expunging {uch parts as relate to

Deficient terms in an incompleat AEquation propofed.

Now that this admirable Doétrine may come to light, and the
Learned Author (who hath many other Treatifes worthy publick
view) may be incited to impart the {fame, encouragements for the
promoting thereof (fecing Undertakers are not to be had with-
out) muft be propounded.

It is therefore humbly offered, that the Royal Society by their
Treafurer G enter into Bond to {uch Bookfeller as thall be the
Undertaker, totake off 6oof thele Books in Quiresat 12 4. each
Sheet, and asmuch each Plate, asfoon as printed.

The Treatife it [elf and the Propofal, is approved and agreed 1o by
the Council of the Royal Socsery.

And in regard fuch a Subfcription is not fufficient to incite an
Undertaker, that the refpeétive Members endeavour by virtue of
this Narrative,to obtain asmany more Subfcribers as they can pro.
cure among(t others that are not of the Society, each of them
toadvance half a Crownin hand, in part of the former price : up-
on which encouragements, Robert Clavel Bookleller at the Peatock
in St. Pauds-Church-Yard, is ready to give reciprocal fecurity for
the performance according to this Propoful, hoping the like en-
couragement will be given towards printing the reft of the Trea:
 tifeof this moft Learncd Author, whereof take the enfuing Ca-
talogue,

1. The
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1. The Hyperbolic Key, or the Geometrical Conftruftion of

Cubic and Biguadratic Aquations; by a Circle and an equilateral” |

Hyperbole 3 to wit the one moiety (exaétly) viz. of eight Cu-
bicksand four and twenty Biguadratics ; (as is exprefled in the for-
mer treatife) namely,
1. Of all thofe Cubickss wherein
1. The quantity (4) iswanting; and pand r affefted with
divers Signes.
2. The quantity (p) iswanting, and inthe Equation be had

e T,

3. None of the terms are wanting, and in the Equationbe

hﬁd + gy

2. Of all thofe Biquadratic KEquations in which are had —|- 1.

by the demiilion of Perpendiculars, from the pointsof Interfeéti-
ons of the Circle and Hyperbole to the Affymptote 5 part of the
other moiety, by the demiffion of perpendiculars from the afore-
{aid interfeétions to the axe; cde. with Schemes adapted to each
sEquation, ¢i-¢. with a Synopfis of the whole, wherein the Literal
Rule for fixing the Center, and finding the Radius of the Circle,
thatis to interfeét the Hquilateral Hyperbole (‘the cafieft way
of the Conftrultion of which is likewile therein difcovered)“§§
exprefled in readinefs for all Cafes.

This method of Cenftruétion (were it not, that for every Cafe 1

a new Hyperbole muft be deferibed ) would not* be inferior to

that by a Parabole, butrather exceed it; in that the Circle doth
not arcuate the fame way which the figure doth, but croffes it the
other way; by which means a clearer difcovery (as to the one
moiety) of the points of interfection of the Circle with the Hy-
perbole is obtained, than what can poffibly be had in any other
Coni-{eétion. :

3. The Geometrical Conftruétion of fome Equations which
afcend to the grhand 6eh power, with the finding of * their Roore]
by a Curve of the third degree ; namely by the ‘firft kiad (ﬁ];
there are two kinds) of a Paraboleid and a Cirele, illuftrated
with Schemes to each Equation, and numeral Equations adapted
to them y with a Synoplis to the fame for placing the Center ‘and

finding the Radius, and a general little Table; for the dfﬁ:rihi’ng-

of both kinds of Paraboleids.

8. The



(s5)
 The Conftruftion of all Cubick Equations howloever af-
fefted by a Circle only, Gfu:r.::njicz:'ly upon 5uppuﬁtmq, that
one Pofiulatum be granted to hc_ Geometrical (w.huch indeed is
but a Supplement to Geometrical ce efls; ) wiz. That from
any point affigned in the circumference of a Circle ( that is
normaly quadrifeéted ) may be drawn a right Line, fo that the
arts intercepted both ways by the Circumference and Diameter,
may be equal to the Radius of the Circle : thisway (though not
fo purely Geometrical as therelt) isnot to be defpifed, fith that
thefe Lines may fuificient precifely be fo drawn.

. The Geometrical Conftrution of all Cubic £quations ac-
cording to the Rule found out by Frasicifcus a Sheoten, mentioned
io his Commentaries on Des Cartes, Lib. 3. Pag. 328, 329,330,
illuftrated with Figures and Numeral Equations adapted to each
Figure, Ce.

6. The Refoluiion of all Cubick Equations. in numbers, ot
only by a general Rule by the afliftance of any Figure refolving
them Geometrically ¢c. but by amore particular method far ex-
ceeding any extantin Numbers or by help of Tabless, illuftrated
with Figures and Examples in numbers, fuited to each figure and
fEquation. :

7. Mixt or Compound Trigonometry ; 1n many inftances far
exceeding the fimple, as finding two Quefiras (as it were) by
one operation, or by two at molt with a Synopfis of the admi.
rable harmony between Plain and Spharical Triangles: for in-
{tance, : .

In plain Re@tangular Triangles, the O ¢ under half the fum
of the Hypatennje and one (ide : and half their difference, is equal
to the Square of ! the other fide, o in Spherical Rectangular
Triangles. The Clunder the Tangents of half the fomand half
the difference of the Hypotenufe and one (ide, is equal to the fquare
of the Tangent of halt the other fide.

Again in Obliquangular Plain Trizngles,

6 i’ﬂ:”:hﬂ.fﬁ’ 2R 27770 4 Bafis };‘ ? '
5, S, I 5 X Cruvum,

Thus [ikewile in Spherical Obliquangular Triangles,

S8 Zuo A Bafom. 24K ad Bafewrie B4fis s L Cremam.

4 rj-.;ﬁ Crawr .

Bgainan plain Triangles,
; ﬁﬂﬁ;_ ; L ocrarum: ; X crurum, lh.‘.]f' the EL‘E'}T'I..-".'T‘.IE- of the B_;ﬂ_‘,
In
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In Spherical alfo.

t, s Bafist, 3 T Crurnmy 1,5 X Crurum, t, 3 X Segmentoram bafis,
with infinite other alike harmonious.

To which is added the Geometrical Conftruétion of all Spheri-
cal Triangles, by a moft plain and ealy uniform way, which is
mdeed of fingular vfe.

Alfo adilcovery of the Method by which Piera (Lib. 8p. 433
Cre. ) found out his Canonical Analogy of Spharical Triangles,
which he hath left undemonftrated, but in this Treatife is difco-
vEICC.

8. Cardasns Promotusy or Cardans Rules, or Fieta’s duplicata
Hypoftafis, w2 nfivitum, carried on with a Table for the compofition
¢n snfinitum of {uch Aquations. By which means fuch Canons are
generally compofed for £quations of two Nomes (and in many
Cales for more) equal to a Refolvend given.

9. A Continuation of Fietas Apollonius Gallus, Appendicnla s,
1. And his Problemes otherwile demonftrated, wherein the Bafe
and Angle oppofite to the Bafe arcalways two of the Data’s, and
t¥ " her, cither the perpendicular or the difference of the Seg-
meiis of the Bafe, or the difference of the fquares of the fides,
or the fum of the Squares of the fides, or the Sum of the fides, or
the difference of the fides,or their (3, whofe Geometrical effeétion
was altogether unknown to the antient Analyfls, Piera shid.

10 Fera O Gennina Symmetrica Climactifmus, by which means
all Afymmetries in Algebraics may be wiped off, and an KEquation
found in any onc of the unknown magnitudes propofed, which
fhall never afcend higher, than the double of the higheft power
firt propofed, by which alfo that moft perplexing entangling in-
extricable way of Pieta may be laid afide asufelels, and ineffica.
cious, though hitherto it hath been the only remedy. _Adyer-
fus witium  Alymmetrie, this treatife was many years fince
compofed and laid afide ; but the Author lately mecting with the
opera Pofthuma of Monficur de F ermary treating on the fame Subjeét
in his (Faria opera Mathematica pag. 58, 5o, &ec.) and finding that
though he rightly hits the mark ; yet that he gocs not in a freight
Line to it, hath revifed his old Copy, and compared it with Fer-
mats 5 and which of the two, hath gone the Simpler way, the
Author leaves to the judgment of others, being loath in rhe’f{'a,{t

to take up the Gantlets againft fuch a famous man whom the
world admires.

11. Apollonins




)

11. Apollonius magrus Gregorianus, or a Treaiife of four Geo.

metrical proportionals, wherein divers ways are found to folve that
Grand problem, which hath fo amuled the world, (viz.)

Having the fum of all the Squares, and the fum of all the
Cubes, of four Geometrical Proportionals to find the Proportio-
nals themlelves; with queftions of the like nature, by low -
quations, withoutaid of Analytick Store.

11.Of Triangular S~&ions by adifferent method than what
Anderforrhas pertormed”it by, in Fiera, with a difcovery of the
fallhood (as to angular Sections) of Mr. Oughrreds 3 F. Rule, in
his Clavis Aathem. . 16.0. 14.

12. The Ending out of Equations which may infinitely alcend,
whole Roots are either in Arithmetical or Geometrical propor-
tion which may be found out in numbers by extracing the Square
and Cube Root, with {urd Canons adapted to th;it{ﬁupu;’i’:_ and
to many other Aquations.

13. A Mifcellany of the f{olution of many knotty Problemes.
namely, fuch as have been found difficult to be brought to any
Equation, orelfe would mount very high in Ordine Scalz, with a
new method of Deprefling them, by aid of one or two Equations,
raiied by altering the Data, and putting two unknown quantities,
by which means the adjutant Equations as having the fame com-
mon root, deprels the Equation that otherwite fhould be relolved

ADVERTISEMENT,

He Author herein fuppofeth the Reader to underftand the ufe

of common Symbols deferibed in his firft Book y viz. ¢S, for
Cofire, s, for Sine, Zior Sum, X for difference, .~ for Angle, 2~
forednsles, And the Reader muft be informed, that as the whole
feems novel,fo a brief Demonftration of thofe Proportions in Sec.7.

2 2 Her i bl - ] 3 =

to hold in Sphaericals is moft defirable ; and if others be not want
118 in their encouragements, it’s not to be feared the Royal 50..
ciety will be flow in theirs, '
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Clavis Geometrica Catholica.

Y e e

Piznofcenda Tunt quxdam cogﬁﬁﬂ cltllde
admodiim neceflaria ; nempé

Natura 2 ‘)
Proprietates S Parabolx- M
Conltruétio S

C/ALPL L

Method s Syathetica ,'fa.-*»_f-"fff-??, M oa Paraboli , tan-
quam wuiverfali hujus Traltatis Subjeito, ad par-
tesy hoc eff 1 ad Reltas gue in Parabole partibsus
El.'l:j;’:’f!.ﬂ{:ﬁﬂf-:ﬂ‘f., Languare pringipia e c.zr.g/.é;; tum
acmuw: aa Parabole affeitiones five proprictates

ut tendcm ad ejus Conftructionem ) flat pro-

o -I.II.F',".

Uilibet, vel in limine Mathefin falutanti notum
elt, Bafem (bNc¢) Coni (abe) elle circula-
tem, punctumque (4) vocari ejus Verticem
& Reftam (2.2 ) , & Vertice (a ) ad centrum
Bafeos Circularis (Z) perductam), appellari ejus Axem.
Quibus agnitis ,

1. Si Conus (bac) plano fecetur per Axem (2.Z,)
refultabit Triangulum (abe; ) in cujus Plang ducatur
recta .4 O ( cuilibet laterum, puta ) lateri (ac) paral-
lela. In plano Bafeos Circularis (b N ¢, ) erigatur ad |

Diame_ }

e

e s P e 2
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GEOMETRICAL KEY.
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Some Things truly very' neceflary to be
known, are to be premifed; iz,

Nature ‘{‘}
The Properties (Uf a Parabole. |
Conftru&ion.

= i

B0 S g P o e

S}#rﬁt‘.t"mf Method vequires; that we proceed from a
Parabole, as the wmiver[al Subject of this Treatsfe,
unto the Parts, that i . wunto thofe Right Liges,
which are confidered in*the parts of a Parabole, as
the principles and caufes; then at length, unty the
affeitions and properties of a Parabole ; that fo WAy

may be made for its confiruition,

s,

T's well known to every mean Mathematic ian, that the
Bafe (b N¢) of the Cone (ab ¢-) is circular;-and
the Point (47) is called its Vertex, and the .

Line ( aZ ) (which is drawn from the \ ertexral. |

| to the center of the Circular Bafe ( Z, ) 15 termed itsAx

| Which being known,

Right

1. If the Cone (bzc) be cut with a Plane throns]
(Axe (aZ.) there"will tefilt the -
| Whaffe Plane , draw’ 4 0 parallel

| By ey !
1L FlIaAgie « b
B |

( LO ;;g[l:._—l_ of the ficde

uppofe) tothe Side ( 4 ) In the plane of the Circular |
'- B 2 Bale |
T —— - e e T T — . ‘
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06 Cire.
A Stm.
o
3% 4

5 2 4
Inverse.

3]

Diametrum (‘6¢, ) perpendicularis ON. Sectus autem
it idem Conus altero plano decundo, fecante Bafim Cir-
culatem (b N¢) fecondum duas Redtas ON, OA. Seltio
curva (ANOR) refultans vocatur Parabola,

2. Recla 40, (qua quidem omnes Lineas quz in Para-
hold ducuntur fibi invicem Parallelas (ut N R, # R, NR,)
bifariam dividit (in O,0,0,) dicitnr Parabols. Diameter.,
Et fi Retta 40 (omnes predictas Parallelas bifariam di-
videns) “ad Angulos Redtos fecet, vocatur Axis ( five Dia-
WICIEr OFiginaria: ) Sin ad Obliquos, vulgo (abftue ullo
alio additamento ) dicitur Diamerer -

Unaqueque Rectarum. fibi invicem Parallelarumy abs Axe
vel Diametro bifariam divifaram (nempe, NR, » R, NR, )
vocatur uficatids Ordinata; hoc eft, Refta ad Axem vel Dia-
metrum ordinatim applicata.

Portio verd Axis vel Diametri (ut A0) inter ordina-
tam (#o R), & Verticem Parabolz () intercepta, voca-
tur Abfeiffz Axis vel Diametri.

3. Parabole affetiones five proprietates (quz ad rem
noftram fpectant) ad hunc modum poflint expifcari.

Supponamus eundem Conum (a4 ¢) {ectum effe Plano tertio
(D 7 £,) Bafi Circulari (b N¢) parallelo; liquebit, fore

o H=0c¢: (obacB A0; & be D H, )

Et éﬁw()c:ﬂi"‘u"‘; & PoxoH—pnos,
A0 . b0 ;i 4o ) Do .

Etg G ﬂHEmuItipI.

A0 . b0Ox0c¢ 340 Doxo H
hse.. A0 . ONY s dy o b
A0 . Ao :: ON* | wor; queeft Propr. generalis.
f_:‘%:?-, (quarum quavis fit) =1, quz dici-
1 0
tor Latus Reftum.
g% LxAO=NO"; & Lx Ao—no.
boo S L - NO I NO 40 Atque hac eft-propri-
hisdy 1 PR B R etas prima fpecialis.
11

e




Cirele.

3% 4

3y 2
Twverse,

[ 3] a

Bafe (bN¢,) erett ON perpendicular to the Diameter
(be;) and let the fame Cone be cut with anether {econd
Plane, cutting the Circular Bafe (¢ N¢) according to the
two Right Lines ON, 0.4. The crooked Section ( ANOK)
refulting, is called a Parabole.

2.. The Right Line A0y (that which bifects all parallel
Lines in a Parabole, (as ¥ 4w £, IV E,) in the points(050,5,)
is called, The Diamererof the Paraboles, And if the Right
Line 4 O (bifecting all the aforenamed Parallels) cuts them]
at Right Angles, then is iticalled, The Axe, (or, The originary
Diameter : ) But if at Oblique, then ( without any other
Additament) it 1s ulvally called, 1 ke Diameter,

Each of thofe abovenamed Parallels, bifected: (as'above-
faid) by the Axeor Diameter, is called vfually, .A» Ordinare;
7. e. a Right Line ordinately applied to the Axe or Bia-
meter.

But that portionof the Axe or Diameter (as Ao ), inter-
cepted between the Ordinate (#ok ), and the Vertex of the
Parabole (A, ) is called, The Abfcift,of the Ax¢or Diameter,

3iThofe ‘affections or properties of 'a Parabole, ‘which
concern our matter 1n hand, may thus be found out.

Suppofe we the fame Cone (ab¢ ) tobe cut with a third
Plane (D nH,) parallel to the Circular Bafe (bN¢.) It
will be evident |
1|0 =0¢ (foracR 40;and bc'L DH.)

And b0 x0c=N0O% and DoxoH—no'.
A0 . b0 :: Ao . Do :
And 3 I g RS H§ multiply.
A0, 'B0x0¢ vt Aol Doxo H.
hNellA0, IND3Y 0t Ao o2,

A0 . Ao:: NO*. no*; which'is the general property.
NO* 03 ;
AP TR (let eachiof them be) =L, which

let-be called, The Right Side.

] v bW W

9|8 s LxAd0=N02: and LxAdo=ne.

iofiie. 3L - V0 .:: NO . A0 p And thisis its firft fpe- ||
J d.f.- . HO e 7o . ,.{.II & C‘i;,’l]_ ]}TEJIJ:].-EL.‘ |"
5 i1 |

— i - ..

Fig.1.

S — ]

Fig.1.
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Ill-—j—'-—*:g:,' {4 1oy
E.A‘ffl.'3
(a =y A
| : Ny-|-Aex Ny— r’jt‘ {-:
LT F 13 LIy an 2 etid T é “Ydy
B (o sk Nr’n OR r) > \
1258 Ly VO :: %QE 2 mr Prop ~_"-“: s Te-
4 I'}I._u;.ll 'mo mﬂ’ 2 a‘{pecialis.

Proprietas Pﬂuﬁhn!:}, gener: alis (§ 7.) verbis efiunciatur
fic; mmpa.} AQY . I*uu- A ; ;

Quadrata HLLLN L (I‘f 0, no,) ad Axem (vel Dia-
lﬁt‘t[ll m } ordinatim 'rprnllf.:tm uwj diftantiis fuis 1 ver-
tice ( ,if ) vel, (quod perinde eft) Quadrata Ordinata-
sum (V r'J n 0, ). Abfciflis fois (40, Ao,) {unt r.hrmh,

pr npumuu.ill 1.

1..,Parabole proprietas: prima- {pecialis verbis enuncia-
tur fic. (§10.)
T ,I..I'NC}:LHL’_'}.HLUI%
5 ;L. Nl 60 &% g
Recta (NO) ad Axem ordinatim applicata, el media pro-
portionalis,inter Ab{ciflam L,Ll:«[L.,i.’f’J“ & Latus ReCtum (L.)
Vel, Ut Ablcilla- (A4 0,) elt ad ejus ‘Ordinatam , cujus
eft Abfcifla (VO 3) ita ipfa Ordinata (V 0,) eft ad
Latus Rectum ( L)

2. Secunda verd proprietas {pecialisn@® 14:)Jic: |,

Si ad Axem Parabol®, (4y,).ordinagm _{ing applicaiz
dine Refie (N Ry B A3 Dico, . :

Ut Latus ReCtum (L,) eft ad aggregatnm ipfarnm Recta-
g 37 ita'earuy

cata refta (AT RY RabStiam Dia imetrum (ot 4o, produ-
Ctam, i L?',"'-!:\ 1711 Y :-.*-:-=.*'.;_j-_-::_ nta (V0 !’J' R F‘] 0,

—XRaltan-

windifferentia, add tl'u...‘u i plartim Ab- |

{cillaram 3 nempe, L., -'-'hj'::.." ;E LA é":-\, aky
eIy o : rr (7 <O F2ladl ()
Vel {ic: Sr 2 \ _‘ “‘L“ ] "“-;'_-!mi-,{' T:J}') tT'I'I'_fillﬁl'ET!'!'* "-{I-\"pﬂ'{
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app lied L{} the Axe
Ithe Vertex (A

ithe Ordinates ( ‘Noyn 0, )
direcHly

thE L E.I'J ;{’H.Hﬂi ) L.)

It is,the Abfcift
J- 4 ’ = ; 2 5 |. '.h." -.- 'II T
To the Luates Reltum (L. ) oir Tl 2 ¥ O

I
. 2
- e —_—
i L | ] J TR =] i i
|

J . ¢ Nyt~ Aex Ny— Ae
'ﬁ- I q‘f‘:}" d o r."f‘“z ‘?"n- 'I- LM ."'jf_ ""‘r:} _”}_l_' __J—.-_d 2
(0 19 a1 X Bt TR ) NOxOR (
L-u-’ P s P
- a5 o

2k AL V.0
meighy

o ..-x[-'

P QR . 402 Which is its fecond (pe-
o R .—I.:r.i‘ clal property

The h{*r “r"I -:wmpq.:l of a, Rarabole (§ ) is exprefled

-H'.L W 01{.4.‘_': thu

he f~. qQUATES {}1 the Right Lines ( N 0,#9, ) ordinately

Cor Di: ;I'wtm), to. their diftances from
> Or ( which 1s-all one),
to thew Abfcifts. [ 40,.40,) are
. proportional, :

The firit f']n:u il property of a Parabole; is expreiled

in ﬁmdx thus: L> 10.)
A 1{11411; I lm. (as VO) ordinately applied to the Axe,
15 a "‘rI{.m. ‘oportional, be t cell 1r~ Abfalt (A40,) a cd

Or, ‘e the | a"n.._.k,fﬁ'“f to
D; 53

Ae Ordinate, of which

15, the Fame ‘Ordinate (O,
ol | : ‘_‘1(}3
;‘1:}5

(L., .no . no

2. But. th fecond {pecial property (§ 14.) thus :

Ly LY

If“to ‘the ‘Axe of 4 Parihole (4,) be ordinately ap-
plietttwa 'Hi_:.‘-t Limes" (g, A B fay,
* That the Birve Rectim, 15 to'the fum ~of thofe twoRight
Liness -as their difference, 1s to' the difference of their %i:—
R i ‘-T.‘M VirsEA L, SNy—EA? §ay—aE?
F é NOPE Y oty s s \
Or ths # 1 dny Orfinate (as'I\ :I g r.-- d tﬂth_ AXe
of ‘4 Parabol U any other Diamete f rodnced

........

‘The Squares of

Fig.1.
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Rectangulum fub latere Reto, & Diametro intereepta,
effe zquale Rectangulo fub Segmentis. Vel, \

Ut Latus Reftum, ad unum Segmentorum ; fic alterum,
ad Diametrum interceptam. 3

4. Atque hinc ( per modum Confectarii ) (elucefces: mo-
dus Parabolam in plano conftruendi, ex datis ejus Axe A O,
& latere ejus Recto L.

1. Ad ReCtam A O, applicentur ad Angulos Rectos:infi-
nite Parallelz (ut hNNh, &c.)

Menfurata AI =L; & in Axe A O, dato quocungue
puncto ( verbi gratia), O'fumpro, Teperiatur inter duas
Rettas (A1, AO,) media Proportionalis A L, ‘applicanda
Axi in Punéte O, (h. &  O'N,vel BN =) AL &'ficde
aliis infinitis hujufimodi Redtis modo praditto reperiendis
& conftituendis, ex diverdis punétis Axis AO: Linea curva
incedens per extrema dictarunt parallelarnm ‘(verbi gratia
inftar omnium) per extremum N Rectz'ON'(vel BN,)
delineabit Parabolam.

2. Qui quidem Parabolam defcribendi medus. fatis ad-
modam facilis -fit licet, expeditior tamen mihi videtor
ille, qui a Triangulo ReCtangulo loicele, (ficuti Hyper-
bole abs obtufangulo, & Ellipfis ab-acutangulo Triangylo
Ifofcele derivata,) originem fuam tralit. : :

Exponatur itaque Triangulum Ifofceles (bac), rectan-
gulam ad (a,) cujus Latera (ab, ac) fint. &qualia’s In
perpendiculari (ao0) demifla, famatur af=%, & bife-
cetur (af) inA, (quod erit Vertex -Paraholz:) Dudis
infinitis Rectis (hoh, &c. ) Bali{'bc) parallelis ; abs f,
tanquam a Centro, intervallo vero. infinitarum ipfarum
Parallelarum (exempli gratia, inftar omnium ) intervallo
(O h, vel) B lr, defcribatur Arcus fecans. ipfam Paralles
lam (B h,) in panétoN ; (hocelt, {ftatuenda eft fN=Bh:)
Et fic abs f, infinitis vero hujufmodi intervallis, defcriban-
tur infiniti alit Arcus, ipfas proprias Pdrallelas fecantes in
(N). . Dicoy; Lincam enrvam incedentem. per-omnaes illas
[nterfectiones ad N, delinieare Parabolam.

Demonftr.

Fig.3.

Fig.3.

Fig.3.
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The Reftangle made of the Latss Rettum, and intercepted!!
{ Diameter , is equal to the Re(tangle made of both the Seg-

ments. :
Or, eAs the Latus Rectwm , Is to one of the Segments :
So is the other; To the intercepted Dialrlr:tcr.

4. And hence (by way of Confectary) may be found!
out a way, how to defcribe a Parabole .in Plano: having
the Axe A o, and Larss Regdum (L) given,

r. Tothe Axe AO, let be applicd to Right Angles infi-
{ nite Parallels ( as hN N h, &¢.)

Make Al =L ; andany Point (as o) being taken, in the
given Axe A O, find out between the two Right Lines
(AT, AO,)a mean Proportional (A L,) tobe applied to the
Axe, 1n the Point O, (7.e. ON,or BN) = AL; and fo of
infinite other Right Lines of this fort, to be found after the
fame manner, and to be placed from divers points of the
Axe A O. A crooked Line pafling through the Extreams
of the faid Parallels (for Example, one for all) through the
Extream (N ), of the Right Line ON (or BN ), will de-
fcribe a Parabole.

2. Although this way of defcribing a Parabole , 1s eafie
cnongh; yet that way feems to me to be more expedite,
which hath its origin from a retangular Ifofceles Triangle,
(asan Hyperbole from an obtufangular , and an Ellipfe from
an acutangular Ifofceles Triang,lcs

Let therefore an Ifofceles Triangle (abc) redt angular at
(a) be made,whofe Sides (ab,ac)are equal : In the Perpendi-
cular (ao) let fal'n on theBafe, let be taken af—1 5> which
being bifected in (A), will be the Vertex of the Parabole. In-
finite Right Lines (as hoh,&c.) being drawn parallel to the
Bafe (bc,) from £, (as from a Center) but at the diftance of
thofe infinite Parallels, (for Example, one for all) at the di-
ftance of (O h, or) B h, let an Arch be dcftrihr:dj cutting the
faid Parallel (Bh) in the Point N, (i.e. making fN—=R h, or
aB:) And fo frem f, at infinite other Diftances of this fort
infinite other Arches muft be defcribed, cutting their prapc-:

| throngh all thofe Interfections, will defcribe a Parabole,

Parallels in (N:) I fay, A crooked Line (as N A N) pafling|*

C Ll'f.!:rmyﬁr,
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Demonfir.

2 af:i—'. ah:ﬁf:%’; g5 4Af=L.
3|(2A-|FAB=) Af}-AB= (aB=Bh=) fN.
4| Af -2 Af*AB | ABI=fN>,

| SIABwAf={B.
SlAf - 2Afx AB-AB =1{B%

] g(BN‘,u) NO*=fN#-—fR?= (3=6) 4ATxAB
il = {92, LxAB;u) LxAO: hec eft

g|$L . NO :: NO.A©O; quae et piima propr.
fpecial,

COA P TL

' De Egm:riam’ém opinibs gudrtum grad:rm Hom éxces
i dentibus , quomiodolibet affeitss, conflruendis, ¢ ip<
F [farum tadicibus tam falfis quans veris peperiendis.

U O quidem artificio, Parabold fuppofitd de-
feripta, punctom reperiatur, a quo (tdngham
 centro) intervallo quodam detérminando 4
circulus poflit deferibi, qui ita fecet vél tan-
git Parabolam, ut i punctis concurshs redts

eductz omnes omnium AEquationum quartum geadum fon
excedentium, quomodolibet affe€tarum, radices tam fal-
fas quam veras determinent; ut hujus négotii Pracipuus
eft cardo, & unicum illud maxime inquirédduin ; ira qliod
ad amufim praftat Regula h®c fubnexa; quam, diftin-

“Ié@ionis efgy, liceat appellate Centraleds, vel Lotan.

Rf_g:ffg Centralis,

o > TSL :-sz;,_‘b:AD'
: By PP it G

2 G er m.q.%"izl_-,i'_d:b.H*
_;gm-=="'——'—'—"‘—'—“'— - : —— : -‘I.E_l_
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il

Dempnftr.
L
af=L aa=ar=5 g, aaf=L

(aﬂ.-{ AB—=) Af—{-&E-— (aB=Bh=) N,
Af*4-2AfxAB3-AB*={N~
ABwAf=fB. ;
AfT*—2AfxABJ-AB*=YB*
{(BN‘ u) NO*=fN?*—fB*= (;—6) 4AfxAB
§2, LxﬁE u) LxA®@: thatis,
ND : NO . AO; which is the firft Tpecial
property ‘of a Parabole.

N

0 M ok w M

CHAP II ;

(Of the Con fm{!mn of all Equations, not exceeding
the ﬂ&‘&ﬂrt Degree, howfoever affeited ; as alfo the
finding all their Roots, wswell falfe ustrae.

. Y what artifice, 2 ‘Parabole being fuppofed to bé
defcribed, a certain Point may be found, from
“which, (as frof a'Center) at-a cettain diftance

'to'be ﬂetermmed) a Circle ‘may “be 'déferibed,
which may To cut or’ touch’a*Parabole, that from the Pnints
of their Meeting, Right Lines drawn may detetiine all the
Roots, as ‘well falfe as’ tie, of ‘all Equations, ‘not excee-
ding the fourth Degree, ‘howfoever -affeftéd : As it is the
Hinge ‘on which all this bufinefs'hangs, afid the only thing
chiefly to be ‘enquired ‘after; fo'is it that, ‘which this ful:
lowing Rule exactly pcrfarms., which for diftinttion-fake

| we may call the Central Rule, or Place.

Thé Central Rule,
Cog P8
& =437, 5= =b=AD.
§ 2 QR P 4 Pg | |
: ++15L'i_4l_.‘i_11,*—d -DH. |
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: . Quantitatum 7
In qua eft obfervanda o éQ_ 4
q a GuITIL , Signorum FIE
terminatio,

1+ St qua Quantitatum (P, 1,) in
fita_deficeret, qua deficit , ;
celle eft) eft abdicanda ,
Regula.

fEquatione propo-
a Regula Centrali (ut ne-
& a reliquis determinanda eft

2. Quod ad Signa determinanda {peltat, notandum

: I : r : ;
1. In Reguli continud habebitur 3T Nl quum in

 Equatione propofitd, p & r diverfis fignis affici contigerit ;
Fquo 1n cafu, Signo negativo ( nempé —31:) mul@ari
oportet.

2. Quocnnque figno,  in #quatione propofiti, denotari
acciderit Quantitas (q5) contrario quidem in Regula
(alid implicata licet) defignanda eft.

Non, quidem eft hujus loci, nec tanti momentiy ut mo-
neam 5 oportere aliguando. fieri, inter, demonitrandum,,
Clicet nunquam inter conftruendum) Signorum Enallagen
nempe, quum. excellus in Regnla in:.:nt penes quantitates
Signo Negativo adfectas; quum coique figuram infpici-
enti ‘facile videre eft, an puntum D, citra vel ultra
verticem. Axis wel Diametri; vel punétum . (H) ad dex-
tram vel {iniftram ejufdem Axis vel Diametri cadere conti-
gerit, necnes

Miila autem hac (forfan fubobfcurd) verborum ambage,
Regulam centralem cuilibet quua_tfunum L!a!h propriam,
breyi Synopfi oculis fubjiciam. Vide Synopfin.

Hifce bené perfpectis, &<probé ‘intelledtis, Ad altiora
& penitiora hujufmodi myfteria facilior erit aditus.

Regula

.




Ly

Quantities. 1
Signs.

[ In which is to be obferved, The determination of
t

he

1. If any one of the Quantities (p,q,1,) be wanting
lin the Zquation propofed, that which wants, minft ( r._ﬁf
neceffity) be excluded the Central Rule ; and the frue Rule
lis to be determined by the remaining Quantities only.

2. For the determination of the Signs;

1 i
1. In the Rule muft always be had -}~ T unlefs in the
 Equation propofed , it happens, that p and r are affeCted
r
1

with divers Signs; in which cafe, it muft be — Ny

2. With what Sign foever the Quantity (q) 1snoted in
the Equation propofed, it muft be marked with itscontrary
Sign (although involved withanother Quantisy) inthe Rule.

It pertains not to this place, neither is it of fuch mo-
ment to rotifie, That fometimes, whiles demonitrating (al-
though never whiles working ) a change of the Signs muft
be made; viz. When in the Rule the Negative Quantities
happen to exceed the Affirmatives, {eeing any one that in-
fpects the Figure may eafily difcover, whether or no the
Point D happens to fall below or above the Vertex of the
Axe or Diameter ;5 or the Point- (HY) on'the right or left
fide of the faid Axe or Diameter.

But paflling by this (perhaps obfcure)way of Difcourfe,
we will prefent, in a brief Synopfis, the profpect of each
Central Rule proper toeach Clais of Equations.. See the
Syropfis. :

'| Thefe things 'c‘.lcm‘l'y perceived, @nd-rightly underftood,

'@ more eafie_entrance will be had,. to the more hidden and

|} higher Dyfterjesof | this kind. >
G ; ne
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Regule Centralis ad Parabolam d?pi;?ﬂ#ﬁa 4 ﬁm:‘
Regula Generalis. |

Efcribatur Pﬂﬁbolﬁ {NﬂM,j cijus Laths Re
ctum, fit. L (five 1), Axifque (ay, vel) Ay;
ad quem, fi in Zquatione habeatur p, ordinatim &f

1 | plicetur Bﬂ.:}; , occurrens Parabolz in B & ﬁ;f

& (ab alterutro, puta) ex A, ducatur refta Paral
\lela Axi AO: Si verd in Equatione deficeret p, null
|erit neceflitas, vel dpplicandi BA ad Axem ; vel dud
|cendi Diametrum A y. i

“ - Axe, vel - . L
I . .J |-+ 3
s T'um in Dianeie g Ay, i in FEquatione , p’

| Sabfueric ?
| 2deficérit§ - AW L
‘tioni ‘propofitz congru); .cujus.quzlibet quantita
Signo -}*adfefta, vel denotata ), aggregatim vel fin-

gulatim in EE}TI?:H:E[!GE deorfum, verfus y eft difpo-

nenda , & exinde, Quantitas negativa (fi qua fuci
rit,) in eodem gﬁ:;ﬂ:ﬁo

rit,) furfum verfus A eft collocaida ; inve:ntumquci
erit ‘puntum D.- :

. bu A-quo Punsto (mempé D,) erigatur; perpendiculas
3 |risad Ay, Retta DH=d (fupr3 inveptz, AEqua:
| tioni propofit® congruz); cujus etiam quzlibet quan-
' | 4. | titas, Signo -+ denotata, aggregatim vel. fingulatim
verfus finiftram eft in ipfa perpendiculari difponenda,
| & exinde 5. qualiber reliqua quantitas, ',(:[_i_.'qp:; fuerit )
-' Signo (—) defignata, eft in ipfa (continuata , fi
| opus fuerit,) verfus dextram collocanda; inventum-
|7 |que erit |( punctum, vel) Circuli centrum (H.)

| Qo iento , o Ehiiexs HA'; "pottet ex Cen-
6 |tro (H) circulum ( HA M) deferiberé, cujus Semi-
) , diameter

fumatur AD =Db (fupra inventz, .EEquaJ

% (continato, fi opus fuet

—— e ——— i ————

==
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The applicarion of thé Central Rule o it Parubole ;

or, The General Rule.

fk:y Refum 1s L €or 1), and Axe (ay, or) Ay;
 to which, if in the Equation be found p, let there be

ordmately applied BA = 5;1 , Mecting the Parabole in

let there be drawn paralle] to the Axé, the Right Line
(A0 But if pbe wanting in the Equatioh, there will
be no need either of applying B A to the Axe, or of
drawing the Diameter A O.

"{'hgn in f:h-:: %ﬁj‘“fﬁ:ri A O, if in the Eqoation p
¢ g T;i‘t::];% » make AD=Db ( beforé found, proper

to the Equation propofed); all whofe Qudntities noted
with the Sign -, aggregately or feverally are to be
: he XE, OF , a
difpofed on t :2 Diameter ¢ downwards tm"-EliI'dﬂ ¥
and from thence, the Quantity (if any ) noted with
a Negative Sign (—), 1s to be placed upwards to-

wards A; on the fame gﬂxe, i E s and the Point D

Diameter
will be found. _ | ;

From which Point (2iz. D) let be erécted per-
endicular to Ay, the Right Line DH—=—d (above
ound, proper to the¢ Equation propofed ); all whofe

Quantities alfo, marked with the Sign—-, 4ré dddre-
gately. or feverally in the faid Perpendiculat; to be
difpofed towards the I¢ft hand ; and from thence thofe
remaining Quantitiés (if any,) markéd wich the Sign
(—),, are to be placed on'it (continubdl, if néed be)
!fdtvh;rdq the right hand s and the (POidr, or) ¢en-
iJfﬂ'rvgf the Circle (H) will ke fotnd, -

hich being found, and 'H A cotinected’, 081 the

Center (H) muft be defcribed a Circle (HAM,)
L Whﬂﬁ_-

¥ ET 4Parabolé NAM bé defcribed, whofe Larik |

e A o

IBand A; and from (either of whicli; fuppofe Y A,f

| J

A 1

N
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diameter fit HA, fi Equatio, non fit Biquadratica,
hoc eft, fi non habeatur Quantitas’S. ‘

Quod fi habeatur S, & Signo,quidem negativo ad-||
fetta ( nempe — S), oportet ulterits in hic Linea
A H, utrinque product, ex una parte fumere Al=L

3 5 .
(five 1), & ex alterd parte AK =773 defcripto-

que Semicirculo, cujus Diameter (1K) erigere AL
perpendicularem ad A H, qua occarrat huic Semicir-
calo (1L K,) in Punto L; quod illud ipfum eft, per
quod alter Circulus (NL M) tranfire debet.

Quod fi verd habeatur -5, oportet infuper in alio
Semicirculo, cujus Semidiameter €t AH, infcribere
AZ=AL invente; inventumque erit Punctum Z,
per quod primus Circulus quafitus tranfire debet.

Circulus igitur defcriptus tranfiens per A, i defe-
cerit S (ut fuprd § 6.); vel fi habeatur S; tranfiens
per L, fi fit— S (ut fupra § 1o.); per Z vero, fi
fit -}--S, (ut fupra § 11.) fecare vel tangere poflit
Parabolam in 1, 2, 3, ant 4 punctis; 4 quibus, fi ad
Axem vel Diametrum demittantur perpendiculares,
obtinebuntur omnes /Aquationis radices, tam falfze
quam ver®; nimirum,

1. Si quidem in Aquatione defecerit p, & fit —r;
verz radices crunt ille harum Perpendicularium, que |
ad finiftram partem Axis reperientur (ut NO); &
relique (ut MO ) ecrunt falfe. :

2. Siveroin Fquatione habeatur p,& fit—p; vere
radices erunt ille, que ad finiftram partem Axis (ut
NO); falfe vero (ut MO) quz ad dextram repe-
rientur.

Sed contra; fifit-}-p , ver® quidem cadent ad dex-
tram partem Axis vel Diametri (ut M Q)3 falf
vero (ut NO), ad finiftram.

Notandum: Si hi¢ Circulus neque fecat, neque tan-
git Parabolam in ‘aliquo puntte; indicio eft, impof-
ibilem efle Aquationem , nullamque admittere radi-
cem, five veram five falfam, fed’tantum ‘imagi-
narias. : |

. Si
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jwhofe Semidiameter HA, if it be not a Biquadratic

| Equation, (f. e.) if the Q_rmm],rs be wanting.
~{ But if $ be had, and it be — S, then further in
* Ithis Line AH, both w ays produced, muft be taken
3 inn the one ﬁ:h. Al=L (or 1), and on the other

hdt AR = 1 s and a ‘Semicircle being defcribed,

10 | whofe Dtmmiu I K muft be erected A L perpendi-
lcular to A H, which may meet this Semicircle (ILK,)
\in the Point L; which is that very Point, through
{which the other Circle (N 1. M) muit pafs.

¢1{ Bug and if be had -}- S, there mult moreover in
:ianmhcr Semicircle , whofe Diameter is A H, be in-
ifcribed A Z = A L. foundy and:the Point Z will be
F‘numl by which the firft Circle fought ought to
pafs.

A Gircle therefore defcribed paTing through A, if

S be wanting ( as before, §6.); orif S be had, palling

12 throughi if it be —S (asabove, § 10.); but through
Z,if it h»e—}—-‘? (as above, % 11.) may cut or touch

the Parabole in 1, 2, 3, Or 4Pmnt5, from which, if
Perpendiculars be demitted to the Axe or Diameter,
alithc Roots, as well falfe as true, will be had ; wviz

13 If in the Equation p be wanting, and it be—r;
I:Imi't, of thefe Perper ]dILUlﬂlh will be the true Roots,
which fhall be found on the left fide of th: Ave (15
N O); and the reft (as MO) falfe.

14| 2. But if in the Equation p be had, and it be—p;
thofe will be the true Roots, which fhall be found on
the left fide of the Axe (as NO); and thofe falfe!
(as MO ), which on the right. ;
15| But contrariwife; if it be -}-'p, thofe will be the
true Roots, which fhall fall ::m the u@hs. fide of the
Axe or Diameter (as MO); and thofe falfe (asNO),
which on the left.

Norew If this Circle neither cuts nor touches the
Parabole. in any Point, ir 15 2 token. of an impof:)
fible Equation, and that it'admits of no Roots, whe-
ther true or falfe, but ﬁni,r imaginary ones.
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3

{feptimi, nedum prioris partis quinti partum, in anxili-

joftendamus,) brevitér perftringere.

Si fumatur Latws Reftwm L= 1 (five Untati) dico
L, cum omnibus fuis gradibus: omitti polle 3 qued femel
annotalle fufficiat.

Quorum omniwm demonftratio, fingulas formulas £qua-
tionum percurrendo, in fequentibus innotefcet. Priuf~
quam verd rem aggreflus fuero, liceat mihi paulifper
artronopen 5

Non eft, quod Parabolam ( ut veteres olim Funonem
Lucinam ), ad Claflis primi, fecundi, & partis prioris

um invocemus; cum faciliore forfan nixu, famulante folo
circulo, unico, partu fatis admodum mature levetur :';
Quam dextere autem & aufpicatd obftetricis (ancillante
folo Circulo ) partes hic in re poflit agere ( myfteriis]
quidem gravida ) Parabola; non abs re, imo operz for-
{an erit pretium, (ut Regulz generalis Amplitudinem

L L ATSS o

De Alquationibus quarte Dimenfionis confiraendss ,

woi omnes termini { p, Z’ ry) deficinnt 'y wel, ubs
affeitis [ub nullo gradu Parodico,

Mnes hujus cenfiis ZEquationes ad unicam quidem fo-
lam formulam f{unt reducibiles.

1. X* >k %k Xk —-S—0

ng;s!.: Centralis, ;- =b=AD. o=d= DH.

Defcribatur Parabola (N AM), cujus Latus Re-
ctum fit L (five 1), Axiique ‘A y3 in quo {fumatun

AD=AH=]H— .12"_ Ex nnd parte A H (utrinque*'.
produétz) fumaturiAT ==L, & ex ‘alterd -pm-te,-

A Kl
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If be taken the Latws Reftwn L =1 (or an Unity ),

I fay, L with all its degrees may be omitted ; which once
to have noted may fuffice.

“The Demonftration of all which, running through each
particular form of Equations, will appear in our follow-
ing Difcourfe... Which before I fhall attempt, I fhall take
leave to make this Apology.

‘Though no neceflity of invoking a Parabole (as of old
they did Funo Lucina ), to midwife forth the two firft
Clafles of Equations, as alfo the former part of the fe-
venth, much lefs the former part of the fifth: Seeing
without her afliftance a Circle only may with more eafe
perhaps, and timely enough bring it to birth; yet how
dextroully and luckily a Parabole (big with Mylteries)
can in this bufinefs alt the Midwife’s part, by help of a
Circle only, as it will not be altogether befides our purpofe,
fo perhaps worth our while to fhew, fith that it blazons the
Amplitude of our General Rule.

—

gl AS T

Of the Confiruition of Equations of the fourth Di-
menfion, where all the terms (p, q,r,) are wanting,
or where affected under no Parodic Degree.

L L. Equations of this kind are reducible to this
one only form.

1. X* %k X ¥'—S=o.

Central Rule. If--:_ b=AD. o=d=DH.

e

Let a Parabole (N A M) be defcribed; whofe \La-
tus Reltum L (or 1), and A¥e Ay3y in which- take

AD=AH=b) —L  Onthe one part'of . AH (both

2
ways produced ) let be made AI=L; and on the
\ D2 other

= o

LA

W F U
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A K =:=; defcriptoque Semicirculo, cujus Diametes

fic 1 H, erigenda elt AL ad Axem

perpendicularis

quae occurrat huic Semicirculo (1L K), in puncto L.
Centro quidem H, intervallo verd HL , defcribatur
Circulus (N LM), qui fecabit Parabolam in punciis
N &M: A quibus dt..!’ml[d. rete (NO, MO), erunt
radices qualite ; quarwn altera vera, altera falfa.

Formula, vt *'F: ‘f‘( M i Gy

¥ Jﬁ.r:n.rfﬁr'm.

AD, vel ﬁli::i;.:_:

gﬁlxﬁ;[&*ﬁ!}, ob circulum,

S
(Lxg=)AL3 —

{a H'4-AL'= (HL*=) Q. Rad.

b 43 = Q. Rad.

N-O) =X,
MO =Ly

(L . NO:: NO .AOQ.

iL. Tl X .x{:ﬂD.
{l. . MO :: MO . AOQ.
L

xl‘.

s =X i ==X . -E—_:,PlD_

AOw AD=DO.
x* E
- (—b, 1) —==DO.

b -t 1z — x* = DO".

x3=— N O.
=M Qs




[ 1]

0

13=7

ranfp.

H

11a {DD"‘—[-«NDl: (DN2=) Q.Rad.
3
b -~ %.—:Q_.Ral:l.
i (DO*4-MO?*= (DM*=) Q.Rad.
e
b*— = Q Rad.
x4 =
14 L_l'—_']:‘a mkE-.
15 | x*=5.
6 xtkkk —S=o0 L.cd
Iluftrat. Central.
{:{‘***-— O50Y =P LT o O
x* %k >k k —o0.6561 =0 2 _0'5"b‘
O g BT PR SR —

Y the Axe, which

| culars demitted to the Axe (as NO, MO,) will be
1the Roots defired , whereof the one true, the other

S = gvasariy. |
other fide AK =~ 75 And 2 Semicircle being defcri-

bed, whofe Diameter I'K, erect A L perpendicular to
may ‘meét .this Semicircle (1LK)

Center Hy and diftance HL,, leta
which will cut the Pa-

From which Pérpendi-

in the Point L.
Gircle ( NLM) be defcribed,
rabole in the Points N.and.M:

falfe.
x* % >k k —S=o0.

Form.

9
MO=—eX = v §

Fig 4

- o
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CLAS!UIL

De Equatiowibus , . Secunde Dimenfionis caﬂf?m-
endes , nhi deficit ﬁ;fmdm Terminus , nempe p

3. Quarte ' Dimenfionis , whi deficit ﬁc#ﬁdm Cﬁ“
- quartus Terminus , ( nempe per; ) vel affeltis
tantwm [wh Qfadrﬁra q:xe,f ﬁmﬂa’a Gradu Pa-

rodico.

Mnes Fquationes q;;r[::ixg Dimenfionis, ad% §

formutas poffint reduct. — ca

3 ”“‘*“ié%iiii‘éi’-ﬁézz%

2. X Kha=02 0 e g xrok LS
impoflibilis. %3' x*k-}qx? ¥k ~5=o0.

Regnla C entyalis.

Si §"T"]§ 4= —jiﬂ_—h::‘i[}. Uzd:DiH.

[
2 Wl

Suppofita igitur defcriptd Parabold (NAM), cu-
jus Latus Rectum fit L (ceu 1), Axifque Ay; opor-

L
1 | tet f**r:r:t'c A'B =~ continud ; tum fumptd b I, vel
2 ¢ H = L’ cnllnccrur in Axe ulterius verfus y, i in

Equatione habeatur —q; fed furfum, in :{\:e (LDHEh
I'nuato, fi opus fuerit) fi habeatur —=q-——— =
Tum ex Centro H, oportet Circulum defcribere

3 {Nﬂ M) cujus Semidiameter it HA, fi in Zqua-
tione non habeatur Quantitas S.

4 |, Aftfi habeatur S; & fit —S; oportet ulterius in
* 'hac lidea AH (pmdufta utrmquc) ex und parte fu-

S
g merd Al =L, & ex alterd parte A K =g5; defcrip

toque

-

-ri. 6,8,9 -

o

Fig.g«
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e Rule

[-12:7]

]‘l C LA S 1L “s190)]
- Dimenfion, where the fecond Term (p) is wanting.
\ 2, Of the fourth Dimenfion, where the fecond ‘and

fourth Term (Viz. p and v') are wanting ; lor

affecied only ander a Sguare, or the fecond Pa-
rodic. Degree,

S fecond

L L Equations of thc{fmurth% Dimenfion , ‘are re-

ducible to [thE:%; forms. ;
|

oak s nwnSITX Rk —qX %k —S=0
gl-x* fl—"ngggx**-—nqx‘*—k—ﬂzﬂg

gy E-0=207, =
| impoflible. }* X* 2k~ q X*k —5 =o.
| : Central Rule.
- L
”%—Lg 2 _i:“ﬂizt}:ﬁ& =d=DH.

A Parabole being therefore fuppofed to be defcribed
(a8 N'A'M); whofe Latws!Reftum L (or 1), and

L
1 |Axe Ay; make always Ab =5 then taking BD,
2 for bH= ;q-i y let-it be placed (from b,) farther down-

wards towards.y, if in the, Equation be had — q; but
upwards on the Axe (continued,if need be) if ‘in'‘the
Equation be had 4-g. '

3 Then from the Center H, let a Circle (NAM)
be defcribed, whofe Semidiameter HA, if in'the Equa-
tion be not had the Quantity S.

4 | Butif S be had, and it be —S, then muft be taken
farther in this Line A H-(both ways produced ), on

the one fide AI=1, and ontheother AK :-f;-; and

= R

! a Semi-

—

Of the Conftruétion of Equations, 1. Of the fecond)’

-

Fig.-

L o

JANiae P ¢

I |

| d

ANLE % Y
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19 g/

11 8

Impo _{T

47, € L

1112

47, ¢ 1

IE— 12

10

11

12

i3

14

__J'_

11

perpendiculares, omnes ra
obtinebuntur ; quarum VerE cX una ,
altera parte AXis contingerut.

2. J;‘*—L«q—_—ﬁf:,—zi* =

toque Semicirculo (ILK), cujus Diameter I K, e;'li
gere A I perpendicularem A H, quz occurrat huic
Semicirculo (ILK), in puntto

Quod fi verd habeatur —- S; Opo
alio Semicirculo s’ cujus Diameter {it A H

AZ= A L inventz.
Circulus igitur deferiptus, tranfiens per A

cerit. S (ut fuprd §.3.) ve
per

IC

rtet -infoper in
s infcribere

;. {i defe-
| fi habeatur S, tranfiens

L, fi fit —S (ut fapra § 7.) 5 per Z vero fi fit
vel tanget Parabolam

S, (ut fupra § 9.) fecabit .
ad Axem demittantur

2 aut 4 punctisy  quibus fi

x4k —qx2k —S =02

? x*k-qx**%k —5 =0
* k X

y o i
e T

dices tam falfe, quani vere |
falfz verd ex|

%

%

2

b= (A D%, u) AH*=Q.Rad. in quadratic.

Caf; 1. Ubi — q.

Demonfirat.
Ab4-(bDyu)ybH= (AD; u) AH=b

L e : y
2' -i—' éi'_ (I’LD, 11) .r"'xH..—b

AlxAK= (obcircl.) AL*="(p.conftr.) AZ".
g k
(Lxgs=) p=AL'=AZ

AR --AL'= (H L*=) Q.Rad.
bt} = = Q.Rad.

%ﬂH’F—ﬂ_Z‘: (HZ*=) Q:Rad

pilhS by Rad;

I_..

Fig.7. i

i\

Fig.5.

Fig.6.

| Figiy.




L 98]

—

11 8

a Semicircle (I L K), whofe Diameter 1 K being
defcribed, muft be erected AL perpéndicular to AH,
which may meet this Semicircle (ILK), in the

Point L.

But if be had - 55 then moreover in another
Semicircle , whofe Diameter A H, muft be infcribed
AZ=AL found.

A Circle therefore defcribed pafling through A, if]
S be wanting, {as ¢3.) or if S be had, }aﬂ'ﬂg
through L, if it bt‘ —S (as §7.); but l:hmngh Zi

if it be -5, (as §9.) will cut or touch the Psua—
bole in 2 or 4 Points; from which, if Perpendicu-
lars be demitted to thc Axe, all the Robts, a8 well
falfe as true; will be had 5 of which, thofe true én
the one part, on the DIer part fal fc

%1. vk —q=031t ¥ *:qﬂ*']:g:g%

: 14 S iR —=§5=0
- 2. X* K- = ﬁz%lﬁ* ¥ %k %k §
Bop. |IS|NO=x,
ippr. 115 MO =~
5 . NO :: NO . AD.
Db para 16 ‘lL %155 d x .i_-_—ﬁg_
{L . MO :: MO . AO.
lp-,zn], 16 L____-u,: ::'_'_"':‘j__'ﬁﬂ'
ADmﬁD*(DD u)y HO.
H6 w10 17 L Gl uj _i.__w-——-{DO u) HO.
& |li8[b 4+ —x— 2 = (DoYu) HO-.
Q.15.|[19[x*=N O

x'=MOQO»,

F;i"_g.j.

Lo o

8

jer '\ V7§

/

NANIE % \IRE
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474 €1,
18 4-19
47y €1
18 4-19
10':.:11

b )

Z0=13

x L2
Tranfp.

20=14
z Lt
Tranfp,

20

21

22

23

24
25

26

27

28

{DG*»{-NG":HN‘—
XA i i :
{DO‘—E—MD‘:HMH
] !:i Q_x_:..-. e . Rad.
b —i*L:T*L: =HM "'_Q-R‘ad

i — T
x#k —q=o0. O.e¢. 4. in Quadratic.
x4 gx" i
I?:"'_"L'::-T"_*"E_j in Lt.
X'—QXx*=35. 0t b
xt—gx'—S=0. Q.c.4. in Biquadr.
¥ gqx
|7 oY 1.3
x*—gqx*=—5.

xt—qx*-+4S=o0. Q.e.d. in Biquadr.

i
'=~—E='; m L2,

Hlluftrat.
q. Central.
X2 — 144=0 £
gxi*-—r.q‘q.zoi 2 = P9

NGO = x = 12 % Dats
MG:——K:—"IEE o[ = 072

h:!+31=ﬂDt

q. .
xtk — 108 x' Xk — 5134:::} E.._ _
x**m:.oﬁx’*—n.518¢=q 2_‘:'5

NOkb=zs X = 3 gl =
MO::—«:-::-—::.} +ﬁ'-°-$4

b= 1.1;14::.5.];}.

.x*

Fig5e

Fig6.

Figy.

| Fig.i

&
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112

| {=]

10

11

|

E

|

::,‘, L
X' %k — 292X k4 g216=0
X'k — 292X Xk 4-o0.9216=0

R e T T 1 e — T gt — A
MO=—=—-—X=——16 MO=-=¥X=—e§
C:‘J‘:f*';-!'-'r
L s
2 Tt |
L= 146
b=1.96=AD.
Caf. 2. Ubi -+ q.
L q
Ubi g qz ELLE
g P
Demonftrar.

Ab— (bD,u) bH= (AD,u) AH.
L
?.-%: (AD,u) AH=b.
(bD,n) bH—Ab= (AD, n) AH.
gfr‘l{ — (AD, v) AH=b.
b*= (AD* u) AH.
AI*TR = (ob Circl.) AL,
;(Lx%: ls;:ﬁi_.*.

gﬁ D*AL*= (DL%.1) HL*=:Q.Rad.
b b = Q.Rdd.

.F!:E.j 1

Fig 8.

f-':'Lq.g ;

Fig.8,9.

Na

L ‘1 .‘h-

A" I J

/3 TR

MASLE O Y
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SH}?P.
Supp.

Ok para.

Ob para.

L 16 ]

15

5

{L « NOu:: NO-« ALk

NQO==xk.

MO = X

L b o . :-:*ﬂif}

MO . AQ.

IJ -—.‘i :.:

15— lcilﬁ

i
:gﬁ*lui 10

Q. 14, (13
Q. 14. |18

47 5 ¢ 1
17 -}18 e

474 €1 19

17 18

19 =13 20
x« [* 21

Lranfp. |22 |-

L MO
S > -:.: L :E.--—: -.A. Ol
AO—AD=(DO,u) HO.
. L
3’;— (—byu) — 4= (DO, 1) HO,
AQ4-AD= (DO, n) HO,
. L
T (4+b0) +f—7= (DO, n)HO.
x* E
b~ —x*4- 55 = (D O% u) HO™.
xt=NL)"
=M
(DO*4-NO'=HN"
! v+ o4+ =HN'=QRa.

DO'+-MO* =HM-.
b+ x4 - =HM*=Q.Rad.

x*-, gx" 3 3

LT e 0

Xttqx? =S

x*+gx*—S=0o .Qhrd, inBiqludmtic-

ilinfixat.

- _—

Fig 8.

Fig.g.
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q. &

F ) o 1911{‘*—-16;34:!:}

X* k4 1.92 x*k — 1.6384 =0
NO = x = 8
MO—=c=x=~1

28 YA\ N

a8 p

A 1

&
-
—

AN LE % \RE
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Fig.10. -,1

syiop/.
Cl. 3.

G EH.RH.'.’.*:

i

)
4

R g

of . three or ﬁwr

CLAS

Of the Conftruition of Equations of
Dimenfion, whete the fecond and third Term, (ViZ. p
and q) are wanting ; or of Cubic Ee_;:mrmm,,dﬁ%&;d
under no Parodic Degree ; or of Quadrato-quadratic,
affeited nndcr the firft Parodic Degree.

L L Equatigns-of ‘thefe-kinds .nay be. reduced to
thefe following -forms:. K x se.bafe o ;
L ; L)
% =T X—=—=3—0

g 1$x+%k %k —rx-}-S=0
2. X}k ¥k 4-r—o

2 xt %k Kk -rx—5=0
¢4Sxtk ¥ —4rx4-S=0

Central Rule.

L _p=AD. —==d=D
-'2 = I} —ﬂD' _2 L:_ —_— H"'

| Suppofe the Parabole (N-AM)-to be already defcri-
bed, whofe Latus Reftwm L (or 1), and AXe Ay;

T S R o S S T S SR e B s et ;
t [in which let be taken AD=—"3 and ere(ling a Per-
2 | pendicular to the Axe (viz. DH) = ;—L; , from the
Center H, muft be defcribed a Circle (N A), whofe
Semidiameter HA , if it be only a Cubic Equation ,

(e ) if the Quantity S be not: But and if S be
had, and it be — S, then muft be taken farther in this

: S s
and on the other fide AK =133 and a Semicircle

(ILK) being defcribed, whofe Diameter 1 K muft
- |be erected A L perpendicular to A H, which may
meet this Semicircle (1L K) in the Point L.

But

ﬁg'{u

S——————

14

Fig.10.

\LifeA H, both ways produced, onthe one fide AI=L, } Fig.11.




Fig.10.

cl.3.

F.{ eg.Gen.

f CrebsAieS o IIL

— T

De Aiguationibus trium wvel gquatwor Dimenfionums
- conflraendis, ubi deficit fecundes & tertins Ternii-
nsts | (nempe, p &q)y vel, de Ejﬂ;ﬁanﬁm Cuﬁfﬂk
[ub wallo , vel, de Quadyato-quadraticss, [ub primo
tantiam Grady Parodico affectss.

Mnes hujus cenfis fEquationes ad fequentes formulas
‘ poflint reduci.

! " e 12K ¥k —1rXx—S=
gl' iy %3%1:** —rx—4S=

A
2. XTkk-+r=o iq.%]{' x> *+rx+5:

L I
—E—Zh-—-ﬂ.nt S

1'_LT — DH. 3
Supponatur Parabolam (N AM) jam defcriptam
effe, cujus Latus ReCtum L (cen 1), Axifque Ay;

: L ,
1 |in quo fumatur A D =—; & erigendo ad Axem per-

. r
2 |pendicularem DH = -1 » oportetex Centro H, Cir-

-3+ Jeulum defcribere (NIA), cujus Semidiameter fit H A,
fi Zquatio tantim Cubica fuerit, hoc eft, fi non habea-
4 |tur Quantitas S: Aft fi habeatur S, & fit — S, opor-
tet ulterius in hic lined- AH, produodta utrinque, ex
5

g una parte fomere Al =L, & ex altera parte A K =53

defcriptoque Semicirculo-(ELK); cujus Diameter IK
7 |erigere A L, perpendicularem ad A H, quz ncf;urmi

Xk k-1 x—8§ = Fig-3 11

i - Repula-Centralis. -

Na

AW

- b

Iz

N, T

J

Fig.10.

MANLE % \Ji

Figan

huic Semicirculo (1L K) i punéto L." _
Quad




[ ]

Quod fi verd habeatur -}- S ; oportet infuper in!
alio Semicirculo, lcujus. Diameter eft A H, infcribere
AZ — AL inventz. Circulus igitar defcriptus tran-
fiens per L, fi fit —S (at fuprd § 7.)3 per Z vero @i
fit 4+5 (ut §9.); fecabit vel tanget Parabolam in
ONvel s panétisy A quibus fi ad Axem demigtantur Per-
cwihpendity |ares;:obtineduntur: OMnes /quationis radices,
| |tam falfe, quam vetwy nimirum, fi i Equatione ha-|
beatur — 15 ver, (ut N O,)ad finiftram partem AXIs
cadent, & falfe. (ut MO) ad dextram: Sed contra, fi}
habeatur ibi 4 1, verz cadent ad dextram Axis par-
tem (ut MO), & falfe (ut N 0) ad finiftram.

. (T 5y % g I 1 X S=20
31. ”***T_a{;%f*#—rxﬂ-s-_‘rn§

: U S2xtk g -rx—5=0
 ixa e :
2 REYA A D%-’I-%K**#*-E—I'K—E—S:ﬂ%

. %

Demon(trat.

| ~%ﬁ D*-L DH'= (HA»=) Q. Rad.”
b*-}-d* = Q. Rad. in Cubic.
CATxAK= (obCircle) AL = (peér confir.) A Z*.
T %:AU:;&Z*. | 4
AHE--AL= (HL =) Q.Rad.
g brad-di E-:;: Q.Rad. in Biquadr.

s -.

gﬁH"“-—vﬂZ_’:: (HZ‘,:_“"‘_..). Q:Rah 1posqii]




L19]

iFig.10.

y Hjl‘,'h
PP

Ob pari.
Db para.

17w 10

M6 w1

17

18

19

40

But if be had | S; then moreover in another Se-
micircle, whofe Diameter is A H, muft be infcribed
AZ—=AL fourrd. A Circle therefore defcribed, paf-
fing throngh L, if it be — S (as above, § 7.); but
through Z, if it be -|-S (as§9.) will cut or touch
the Parabole in 1 or 2 Points ; from which, if Perpen-
diculars be demitted to the Axe, all the Roots of the
Equation, as well falfe as true, will be had ; wiz. The
true (as N Q) will fall to the left fide! of ‘the Axe,
and the falfc (as M O) to the right, if inthe Equation
be had — r: But contrarily, if in it be had -}-r, the
true will fall to the right lide of the Axe (as MO),
and the falfe Cas NO) to:the left.

33Xk k—rXxJ-S=0}

B 44 ==T==0 ‘1'2.”**#4%‘5:—5—_—;;.
P %433‘*#-t-1'x—1—5:_-o§

_—

gt- xi**—r:nilgxq**—ﬂi—ﬁ:nz

Frg.12:

. 11
F.:gnglz

NO=x.
MO ——x.

fL O ND 2 NO . AQ;

I_L. - = R .i:ﬂO.
{L . MO :: MO .'AQ.
B e R .E::.-"LO.

L
3:".16 w AD= (DO, u) HP.

x = L
N (b, u) J‘2 — HP.

b* 'i.'z-s —x = HP2,

%NOm (OP,u) DH=PN.
xo (d, n)w ;L;::-PN.

Eig11.

F MO

Na

AN

I N F 0

/

i

NANLE %\



[ 20 ]

B
Gbparay! 17

MOH= (0P;t) D H=PM.
=X (h&h D 4 =P

boF Sa VIR 5
d*-|- x = PN

rx
"y g o, s ri
ds J- x# — L"“_p““'

i i) xT I'X
b'z _1_ d- '-I_ [r:. e L: == - ]:I\:.:-.':I-
GHP4-PM'= (HM'=) Q.Rad.
- o i x rx
¢ b-d - c—n— Q Rad.

%HF%PH‘:,(HN%) QiRed

i r—x - B
~—05 Ml
X

iz L*
xi:}c*_.r"_-ﬂ. 2. e.d.in Cubic.

-‘;-I
LI.
xt—rx==_.

x*kk—rx —S=o. L.ed. inBiquadr.

rx 5 .
=== --]—;;' W 11 e o

i X B
C— 1 ——psnlA
Xt—prx =—08.

0| x*k k—rx-|-5=o0. Q.c4d in Biquadr.

MQ =x.
NO=—=xt

X

{I, . MO.:- MO . ,"'L.IG—'
| e, SRR T, Sy

L
%I_. C INO:: NO . AQ.

I - k _._.-
L . —K ik - A




16 -1~11

16wt

47y ¢ 1

19 =21
19-+-21

23 =T12
L*
X —

e — 14

19

20

232

21

11

15

% I3
Tranfp,

22=1%

x|

Tra /|8

|26

%ﬁUm AO= (DO, u) HP.

(b, 1) ——v:: —- P,
b3 |- ’.‘I‘_f__.h — HP"

{MO-- (OP,u) DH=PM

Lx (4d,u) +=PM.

28

25

x‘**—{-l'x-';-ﬁzo', —N =x. iL

%Nﬂm COP, "y DH=PN
—X (—d,u) — ;1-.__: PN.
&'+ x4 p=PM = BN
HP:-|-PM= (H M2—) Q. Rad.
xt H’.
b*-}-d? -3 -7 = Q. Rad.
HP?-|- P’\.*— fH ‘\ﬁ-) 7). Rad.
b*-|-d I:—]— —-L_ulim
s TX L*
L_ 1—L _Oj l‘l_.‘
¥ -J-fx=0=-—N0. Le.d. in Cubic
) rx* S
L‘-'!'"L" = -}~ (3 InL?
X'-lrx=5
X*k¥k-rx—S58=o0. OQ.ed. in Biquadratic
) e I'X 5 "
=, fing
X' X =—85.

«d. In Biquadr

e e ———

v
3
‘ ~
J ”

¥

s F

/I 3 i

|

i
Fig.10.

I {

Figz.21.
i

NANLE O

Fig.1 A
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[ 2]

T P
{x*)k:{c—.—lﬁccx— 7761 =07 NO

Ix’f#ﬁrd:h

¥,
XX Kk — 1728 =0 o =
Hiokdmfi feid X RSN

Central,
L r
e — — e e
, =0.5 =b. s =0.864=4d.

r.
33**—!—1?_1?—_—:13% LIRS ¥
gx’**':’-l-?lﬁ*—.—-u NO=—x=h3.

Central.

L r
= — ::-.5:"._I_L s i— 0864 =d.

I

— Ix.
X* Kk — 1.600X —0.7761 =0 ;"llU::—.‘n:'_‘f—-.t..g

Central,

4 r:
X' XK K-t 1600X— 7765=07 MO — x|e

i 45
17K K+ 1.600X —0.7761 =a0§ NO

Central.
L

Frima dh i b. 5}_5—1‘2‘-390 =d=T1F.




r

x* %k %k — 2560x-H 993420‘% NO=x

X'k *k — 2.562x-}-0.9984=0

T :Gig-_‘:h.

7

X*s% ¥}~ 2560x-1- 9384=0
I** *'E— .2.*1'50.‘{ m]—-ﬁ.;gfﬂ_i,.—_"g

L33

Central.

-
—=1.280=d=DH.
a L

5

Central.

I

S e e Ry — =1.2f0=d= :
—z_c,g_b_,‘lD. =12t zd=DH

11l

no = Xx

-—ma

NO = cay—=12.1

no =—x=-— 4.

S

LS N

L

iR '\ P

i

||'I

MANLE %



L 24 ]

CIE"ASe HVY

De A quatt ontbus triwm wvel quatuor Dm.e;:-'ﬁamrm
conftrucndis , ubi deficit [ecundns Terminus (p);
el y de Aquationibus Cubicts , tantum ﬁré primo ;
vel , de Quadraro- mmdmum} fub primo t'..r"ﬁsama’::

P

Gradu I’. rodico ;ﬁfﬁf;f.

Mnes hujis Claflls ZEquationes ad hafce formulas fe-
quentes reducuntur:
o Sy a2 (1%t kK —qX —1X—5=07
- X Rk —gE—1 —UE %.‘ B X =1 x - 5_.._55

gt (4 —qx'~}rx—S=o
2. ﬂ*““"*i‘-J_l—Dg_ 'é + k=0 }1‘:-.‘—!-5:05

L:-;:;r!;.: Centrals.

P b it [
r=b=AD. 2L_.__d_DH.

2 T2

o {q‘c‘mr*{-ﬂzﬂg
‘Li‘*—i q-.i—-l'i. | S (o]
X *-E—tl‘x‘——rl——-ﬁ_":‘ré

"3, X' kK-;gx—r=o0

Xtk 4-gu*~4-rx--S=o0

Regula Cent ralis,

smopfe || LA —p=AD. ;=d=DH.
Clqsf| 2 -8l 2 i
il

Rer.Gen. Supponendo itaq m, P rabolam (WAM) jam de-
ﬁ 1 |f J‘IJJL-.:‘. effe, cujus- Latus Re(tum effe L ( cen 1),

| L :
| Axemque A y; in quo il]-l.{:i‘.tln A b= —, oportet

G s M .
~— » camque fumere in Axe continvatol
2z

|deorfum verlus v, [i in Equatione habeatur —q ; {ed!
verfus alteram partem furlum, in codem Axe cn:'.t.--i
nuato, fi habeatur - q. |

Porr




T u]

Syraf.
cl, 4.
Gen, Ruld

2
3

Colell v 1Y,

Of the Conftruction of Eguastions of three or four
Dimenfionswhere the fecond Term (viz. p) iswanting;
or of Cubic Equations, affected only under the firft
Degree or of Qs drato quadratic, @j’&f’?ed und:r
the firft and fecond Parodic Degree,

L L. Equations of this Clals are reduced to thefe
following forms.

E- ; 17X —g¥¥Lrx—S—=0?
1o X3K —gX —1 — :
3 WPl orrr D§3§E‘$—-qx1—1'x—|—ﬁ:c:3
F'a o 4 i . ]
£2. X3 K —qs —i“rzuﬁlg-"**—qli‘L'Tﬁ-—F’---”?

(43X ¥ —qx*-| -l'x—[~5.—tr}§
Central Rule.
L I __":]_‘__: el I T
"1 Ry IL-"'E'—J"LEL ?—L';-,—d.-—ﬂH.

Ex”’:ﬁ:—l,—qxi-r:-:-—ﬂﬁ—n?
X1k H-qxt—rx-|-5 =qf
erigga i b1 (001 $6 X" K -qx*f-rx—S =07
4 XU qxihr “gﬂg.ﬂ*—J~qx=—|-r.~c—j—5:n_ﬁ

7|

;;. x!:khk—q:-:—nr:ugs

Central Rule.

-]—'-w—q =b=AD.

-
2 ok 71 iﬂl‘:dr:DH'

; Suppofing therefore a Parabole (N AM.) already
UEE.I'IL'I'J([: whofe Latss Reftum is L l:(_}l[‘ ;}} and Axe A ::rr-l';.

—

in whichtaking Ab—= o »uft be made bD = :IL'-' and

to place it on the Axe continued (dewnwards) to-
wards y, if in the Equation be *had —q; but (up-
wards) towards the other: part, on the fame Axe con-
tinued, if be had -}-q,

More |

N

8 T 0

"N P

/8. M&

[}

MANIE %\
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I Porrd ¢ puncto D, erigendo ad Axem perpendicula-f

r .
rem DH = —75, oportet ex Centro H, Circolum

|defcribere, cujus Semidiameter fic H A, {i Zquatio
|tantam Cubica fuerit, hoc eft, fi non habeatur Quan-
titas S.

| Alt " fi habeatur'S, & fit quidem — $, oportet
Hﬂtn:ri:.';:;. in hac linea H A, utrinque producta , ex

g | : i .
{und parte fumere Al =L, & ex alterd parte AK =1

|defcriptoque ﬁunhhcu!a, cujus Diameter [ K, erigere
|A L, perpendicularem ad H }'i, que cccurrat huic
|Semicirculo (LLK) in punfto L
Quod fi verd habeator -|- S oportet infuper ‘in

| ilio Semicirculo, cujus L‘.:-mmem fit AH, infcribere
AZ=AL invente. Circulus |E:tur delcriptus tran-
\fiens per L, fi fit —S (ut fupra § 6.); per Z vero fi
lfit - S (ht § 7.); fecabit vel tanget Parabolam in tot
[mﬂ..];lq quot /Equatio admittet r adices 3 4 quibus fi ad
| Axem demittantur [Ll]indlcullns h'lbt.huutur ontnes
 Equationes radices, tam falfee, quim verz ; quarum
lquidem verz (ut NO) ad finiftram cadent, & fa];['a:
{L:; MO) ad dextram partem Axis, fi hqumtm —T

\Sed contra, fi habeatur ibi-}-r; verz cadent ad dex-

|tmm (ut M 0), & falfz (ut NO) ad liniftram.

{-:JEJI’: 1. Uhl —_— q

ol S IX R =g FIX—=S5=0 2
1.}“J*_"q"**r_"og3}1***—‘1:‘;‘11'3;-}»5:9%4

Demor _,'?mr.

Sﬁb{bD«b~aD.

Qo gl
) 2_1 2L ™ =AD.

r ——
==d=DH.
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11

13

4x%5

..‘1*?1- €1
0= 1

Chen e

10

11

12

Moreover from the Point D, ereting a Perpendi-
cular to the Axe DH = z‘L” muft a Circle be de-

feribed from the Center H, whofe Semidiameter HA,
if it be only a Cubic Equation, viz. if the Quantity S
be wanting.

But if § be had, and it be —S, there muft farther in
this Line A H, both ways produced, be takenonthe one

. - * S
file Al =L, and on the other fide A K =155 and 2

Semicircle being defcribed , whofe Diameter 1 K,
muft be erected A L perpendicular to H A , which may
meet this Semicircle (LK), in the Point L. :

But if + S be had ; then moreover in another
Semicircle, whofe Diameter is AH, muft be inferibed
AZ=AL found. A Circle therefore defcribed paf
fing through L., if it be — S (asabove, § 6.)3 but

the Parabole, in as many Points, as the Equation will
admit Roots ; from which, if Perpendiculars be de.
mitted to the Axe, all the Roots, as well falfe ag
true, will be had; of which, the true (as NO) will
fall on the left fide of the Axe, and the falfz (as MO)
on the right, if be had —r: But contrarily, if be had
~-13 the truc (as MO) will fall on the
the falle (as N Q) on the left.

mtey
FIgZhe, and

——— -——

AD*4-DH'=HA*= Q.Ra
E’ b*4-d'= Q. Rad. in Cnbic

AIxAK= E;if;lhc.iﬂij.) AL"= (per confir.) A 7%,
" a3

!/ Lx I3 =) E=AL2=AZs

(AH-|-ALr= (HL=) Q.Rad.

. . 3 -
2 i}' _t— (_' ---!— Lz T '(:J_. I{ﬂﬂ.- {] W— 5*

% AH

through Z, if it be 4-S, (as § 7.) will cut or touch!

{

Fig.13.

Fig:ig?

L

T, W

Jo MR 'Wiae F U

s

HANLE % Y
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(AH—AZ = (HZ' =) Q.Rad.
brPdf — = Q.Rad. fi -|-$.

» _l.-
{L MO MO . AO.
-.:'A.;?

Byt v Xl 30 e X 1 .L-:_-‘!.Ci.

AO » AD= (DO, u) HP.
= (b, u}-f-z —1—HP

| — X — e =HP~

g & L

NOw (OP,u) DH=PN.
xm{d?n}m:igzpﬁ.

EMU—[- (OP, 1) D_I—I:Pj,{_
(—x (--d,n) |- '2'%::13}1.
rx*

T

E rx
d*4-x*—7: =P M.

d-px» — 55 = PN,

£ gt

b} d* - L T — 12 = Q:Rad.
;H PP--PM = (HM'=) Q.Rad.

gH P2+ PN'= (EN*=) Q.Rad.

A : x4 qx- Ix
b dp  — 3 ¥ = Q. Rad.




20—=10
L:

aa=12

x L*
Tranfp.

A0=13

x L*
Tranjp.

- Supp.
' SHPF.

Obh para.

0b para,

15: 8

1419

21

13

24
25

26

[ ]
(=

14

14

15

15

16

17

' 18
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x4 qx o L
T L S

X3k —qX—r=o0. Q.¢.4. in Cubic.

TX s

vl qx* : -
Tr— T =-Fizs in L2

L:._ L
X*—qx*—rx =S5.

X%k —qx*—rx —S=o0. Q.ce.d fi—S.

- O B X N
[F— 1 — jr=—jz} in L2
X*—Qgx? —rx=—S5.
R —QqX*—1X-~-S=0,

I
1

Q.e.d. fi-]-8,

ik vl or—n 522X —gxH-rx ==S=g
ket P P Y

ﬂt‘.;.'-;}*_,'?r.:‘.' 2

MO=—x.
NO 2= iy

{I. . MO :: MO . AO.
i
. X i == A (L
gl. :INO i NO-ZAO.

i e o }7::&{).
AOwAD= (DO, u) HP.
X2 . . L q
L (ﬂl],].l'_..—-—?—é[::l‘ip-

qx*

X*— <y =HP~

xk

I"""-—-- X
b1

{MO—E— (OP,u) DH=PM.
X (-4d,u) —[-qi;':PM.

™2

%

1

Fig.13,

Fig.14.

Fig: 15,

Jr MR W F BAN..Raw

¥

it

L]

FLANLE O
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NO (»wOP,u) DH=PN.
-_X {:--—d, L'l:} '-—-2‘[.—2 =PN.

rX

Igld'—P'x'-F'L;fijﬁ[{

|

S rx

| | .2 :
119 (*—l- x2- -~ = PN?.

s

H ]::_{_ P M2— ::H :'-.i“:'.":} __"} Rad.
AN 1 . A o -

T = [ _L-- K — Q Rﬂd

=T _lJG; = GE
R P
ﬁ.sf NO=—X=r19.6 |-

Cen-
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q.
XK — 144 X*— 1200X— ~6Q0=07?

X% K — 1.44 %> —1.200 X —0.7600=0§
ND — x — 15.8-

MO=—x=——10.

ﬁl. F P
%'k — 1424 x*-} 1200X— 7600 :U§
¥tk —1.44 X*-} 1.200X—0.7600 =0

k= X'[— 10,
N'D:--—-x:--—lg-g
Central.

.I.-—-.D
= 'S
A — .02 ——0.6co=d=DH
T : STi=6- — .
b: I.llZﬁD

q. r. £

Xtk — 3?5 T

960 X -}- 180c0 :’a.}
Xt ok — 1

*—0.960 X -|-1.8000 =0
'r =2t

o, s f.
§ x4k — 3{-{;5 x*~} gfox-} 18000 =0
X'k —3.56 X*-j-0.960X -}~ 1. Bcoo=o0
MO=x=15.435—¢

Mmoo —=X=10. N0 —m—X—— &

Central.
- o
.E-_ ..5
;e e f Sl
._i-..:L___ 1.§ = Ll._-u,,.Sgrg'--,d_-DH-
b — :..'5'? J.JED
T e

NO'—‘(:lgq.ji"t— “'-iD*_—-—-_"{':—ng.qg-g;
mo=—=—X=—=—10,

b

‘4{}*—-'{_“:9;,.)5‘2

{1.?.""

| F‘-,_[f-'*“‘f"

Fig.15;.
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Central,

[ r
;—i—é}f:u.g—}}.ﬂgiz.gg:b* L‘MG 430 =d.

Cﬁﬁ 2. Ubi +4-q.

L q
T
gl J.._
2. 2, T g
| \ 5 SFEK * -~ qk‘-—-rxﬂs—"ﬂ
3. X3k 4-qX—r1= Dgr x*k 4+ qx*—rx-|-5=0

D t’ff:ﬂ??ﬁ'r'.-.fr.

e o

=h="A1):

%ﬂb—bD-" AD=.

5.7 3l

L“ == ="V

}S‘_ﬂ D*-}-DH*= (HA3=) Q.Rad.
b*—-d? = Q. Rad. in Cubic.

)

Alx 1}{ (r::rb Circl.) AL?* = (per-conftr '} AZ2,
%(; = > =) —_,_...ﬂLl—ﬂ?
%Hah[ﬁa&]_, = (H L*=) Q.Rad.) InBiquadr.
g b2 - d1+ . _Q_qu fi — 8. }
AH* —A Z*.—_ (HZ*=) Q.Rad. 2 In Biquadr. 2
’g b?j-d* — > =Q.Rad. ft5}5:

.Frfg.l




P‘?‘#.

mE

15

16

17

13

18

19
I9

0

23

24
2§

|

{L . MO : '\“10 AQ.
L@ —x :: —Xx . 1—-!10-
"";'D wAD= (DD: 11) HP.
(.hb,u)——-— '——HP
bl,_l_ ]'_F_-_ v 3 _:_ ql:; — 7 e
%N{jm (OP, 1) DH = PN.
X (»nd, 1) a—i:—‘—“f’ﬁ-
MO+ (PO,uv) DH=PM.
1 r — = T
—X (—i-d ) < =PM.
d!+ ¥ — ks — PN".
d':__b_g?- _L _—P"\I‘
.{H'P:._}__Phi-— [:HNE — QRdd
b:_‘l__ d':_l_'_—' {IL‘ I - Q_R'i‘u
{HP —-"F’"'I-]".T_ (I—Hl*—j Q. Rad.
2 3 il o
bt 4-d? - - — —L';ZQ-RHLI
3 2 b: L*
?_; !_q}“ __I—-—cr; in—.
x}k-}qx—r=o0. Q.e.d inCubic
x4 -~ Rt
2 L_, __r:(:.—_- 775 In L2
x+_§_q X3 —rx=0=5.
X* k- qx?—rx—S=o0. Q.c.d.in Biquadr. fi—S§,
}:¢

[

Fiz.16.

Fig.lf..

i F NN =

N

i
()

NANSLE O i
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rx 5

L=‘+g S et e e
Lq\‘—-r‘{—.—-s
Xt >k - - q\_‘.—-l \_—l-fg-—ﬂ Q__!? d. mriquad ﬂ-l—S

x k- x!—r‘-:h—S—D
4- X} X - | qx [—T'_Gg %K-f* l gx‘{—rx+5—ﬂs

MO = x.
NO=—x.

fL . MO :: MO-. AO.
xi

j\]_., X - X ..E:AO.

%]. ~NO :: NO.. AO.
L .w—x:—x. i;—:;;l-f)_

5ADU:- »’;D-(DO uj H P.

{If! O (OP,u) DH=PM.
r
X (-|-d, n) 4 = P M.

gmom (OP,u) DH=PN.

. I
—X (=—dy 0} —

d* - x* -3+ = PM"

5 rx :
d2- x* 4—]-}- — PN

SHP. '—P‘ii*— (H n-»r) Q_qu

2 b R 4= Q.Rad.




25 | Xk 4-qx?* - rx —S=o0, Q.e.d.inBiquadr. i —§,

L83 7

HP?*4-PN?= (HN*=) Q.Rad.
(e By gL HIOEEN
2 T TF T = Q Rad,
e orx - L
21 ix - La._'-‘{-'l_-g S e ey
223K 4 qx-4-rx=o. LQ.e.d. in Cubic.
s Xt TY LY
23 E-i_.f_‘ ~- I: :—{—E;; in L2,
24 | x'+-qx*4-r x =S.

x*  qx rx 5,
e nr o =—p; inl~

a7 X' -gx3-l-rx=__8§,
28 Ix* % +-qx? 4~ rx 4-S —=o. L.e.d. inBiquadr. fi-}-S.

Iluftrar.
. y.
XX+ sox— 9:2:0§ AITAr
gx{*—i‘ﬂ.jﬂi——-c.glz:c NO=x—38.
q. r,
X3¥ - sox-|- 912:9} B o
gx;*“[":'*iﬂx_l*ﬂ-glz:ﬂ NO=—x=—38.
Central.
i
s =05
g L.y S o D
RS S —:=0.456=d=DH.
b=o0.2¢=AD

g. r. L
gx**-[- 50X’ — 1200X— 13536=0
;i:"*-{—n.gﬂx’—n:.1::0:4:—-1-353'51(35-
N = X

Fig. 16

Figa7.

Fig.18.

. Fig.16.

Fig.17.
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=
xt kK i::rqt:}:-h1 1200 — I;g;ﬁ:ui_

gt"* . 'jt}‘i":‘l: 1.200X—1.3§36=0
MO =" x = 7a ford,
N'D__-—-}::—Iz.

Central.
L
_2' c——- ':'i-s

r
f : ﬁzﬂ-ﬁﬂﬂzd;DH.

h: G.J.-g'—_‘.ﬂ.D

. r. I.
x* % -} ic x*— 2828 x-} 6ooco=0
* - 0.40x*—2.828 X -|~0.6000 ::u}
=Y =7z
no =x= 2.2-
T L

x* 2R - q;c:“t’—E— 2828 x 4 6030'—"!}}
x*k }o0.50x*-} 2.828x-}0.6c00=0
NO=—x=—12.

D0 —e=—== 2.2

Central,

—]'}II 414=d=DH.

b=o.2=9=AD.

+ 3 L
2. Ubi :Lh:";?‘

— . $5 x>k -gx*—rx—S—g
3- :(5":i:—f-q}li——:r,_.i.';l\g,‘fr xq*_i_q&;_rx_l__s__ja
Demonftr.




3—1

4!-1'1”
-B'f'
%5 .
47 €]

104-11

L IR
10—11

Supyp.
Supp,

ob para.

L Ob para,

15 --8

9v 14

-°$%.1]

Io

11

12

13

14

14

15

16

17

15 |

2L‘

2

:

e

AH? —AZs=— (HZ*—) Q.Rad.

%

“Demonftrar,

;hﬂ—ﬂb:b:ﬂﬂ
L

s B8
9 L,
=d=DH.

AD*4-DH?= (HA*)
b*--d* = (H A»=)Q. Rad. in Cabic.

b=AD

Alx J; o= (é}b Circl.) AL2? = (per conftr.) AZ>.
(:L:-:F"_—) I;::AU:AZ’.
H*4-A L’*_S' (HL*=) @: Rad. % In quuadr
b*4-dz |- iz = QRad

In Biquadr, ?

b*-4-d*— - = Q.Rad. h1-S.
NO =x.
MO =-—x,
31_. INQO 2 NO AO.
| PR, S . .:\‘I--—XC'.
{L . MO :: MO . AD.
| PR B S S T x--—ﬁ-U
ﬂD-—I AD= (DO, 11} HP.
r (bym) - ‘—_HP.
bi—l—L—; 4*[]1"::-—":{’ =P
S(DP, u) DHw NO =PN.
r
(l’.l, ll) ;Ei—?{ =PN.
H 2

MO

Fig.tg.

Fig.20.

Fig.21.

N F I e

N,

r,
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MO -- (PO,u) DH=PM.
—x (+dy ) + .z =PM.
d?-| x? — L -~ =PN-.

d* 4 x* — Lﬂi =P M*

HP?-|.PN*= (HN?=) Q.Rad.
rXx

8 b4 — = QRad
HP'-|-PM?= (HM?*=) Q.Rad.

I'X

: - S
b tdt o+ 5 — X =Q.Rad
rx g e

X3%k-~qx—r=o0. Q.e.d inCubic.
il i .5 rx
£ — =4 fyinL
qxi—rx=>5S.
+qx*—rXx—S=o0. Q.e.d. in Biquadr. i—S8.

e
x4 4-
X* ok -
qx* T'X - A
-lhﬂ-lf;:-—u-;,mlv’.

X3_r ‘x—.—-‘a

x
E*
. | xt
X

|
-1
+l
*+qx*—rx-tS=o0. Q.c.4.inBiquad. f-|—5

i visk lax_by— oY0l X kt-qxid-rx—5—

-~ X3IEK QX T= { .% £ 0
& g3r 0288 x *—E—EIE’—PTI-]—SzuE
MO-= x.

NO:—-—-K.
(L .MO :: MO .
Eiv.. B il o




L 4%

g]_. «INO :: NO . A0,

L i =X 1% X. :—E—:P,O+
LAO-+AD=(D O, u) HP.
31_ (+b,u) + % —Z=HP.
b:__'f L—q—t——q‘sz‘-—HP
fMO-}- (OP, u) DH=PM.
\ x (fdu) 4 z=PM

g(ml, 0) DHw» NO=PN.

() 1= +x=PN.

d* | x* 4 = PM".
di_!_"h "I"F e ‘PNI

§HP*-1-P Mz — (HM?* =) Q.Rad~
= qx rx
g b? -1 dz "'|_ Lz.'-}__]_‘-' '{“_L'z = Q.Rad.
§HP‘+PM‘-~ (HN‘-—) Q. Rad.
b d 5+ = Q Rad

: rX Lt
L+L1 —+ 5+ =o0; inT
x3% Fqx-fr=o. Q.e.d. in Cubic.

4 S
;z. l"q]'_z *“ Ll — |'__~3 in L%
xt-fq¥*-}-rx =S. il
X% - l—qﬁ-i—zl x — S=o0. Q.ed. nBiquadr. i—S5.} Fi

nAYiE %

e T
I” l—- l;—-L,_'_—'.. 1:,;; i L2.
:-:*-—|-—qx-‘—}—rx_. —

{34k - qx*-}rx- I_s;g Q.¢.d. inBiquadr. Jrr S.
Tlin
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Iluftrat,
q. r.
X3 - 384x— 3534—7—'@% = "
§K’*ﬁ-3-3+x—3-i34=0 ol b
(ol
;xhk{— 334--'{_4‘_‘

.35'8+=D :h-x="-8l
2 X3 % - 3.84x } i

3.584=0
Cemral.
: ;‘]—L: 1.93
L;. = o - =1992 =d=DH.

b = 1.42=AD.

¥ 4

t}', .
{x**-}— 396 X* — 3256X — 17

040 =0
x"*+3-9ﬁx’—-3-liﬁx—!-?MOZD%

NGO — 'O

MO =—x = — 3.6 cFs.

q, r. 3.

%x**—k 396 X* 4 3146 x — r;mm:ﬂ%
X*¥ - 3.96 Xx* 4-3.256 X — 1.7040 =0
MO = x ="' 346 &t
NO=—x=—10.

{ Hattenus de ZEquationibus quartum gradum non ekce-
{dentibus, fub nullo extremo gradu Parodico affectiss vel,
-ubl deficit quantitas (p); in quibus omnes Reftz ‘ad Axem

applicantur : Jam de reliquis, ubi omnes re¢tz ad Diame-
' rum {une applicande.




C 397

Central.

9
—— = 0.4 —L',_zlﬁlg_d — DH.

4. ¥, 5.
gx"* 200 X*— 3600 X -} ﬁooa:ﬂ%
X% -} 2.00 X* — 3.600 X -~ 0.6000 =0
NO=3x=—1%
na:x— 18+
1

{ *_‘: zon\’-} 3:5:1:::.'{-}- 6300—0}

2.00 X*~- 3.600 X - 0.6000=0

NO=—%= - 10.
no—=w—x=— 13-4}
Central.
L
L o
— = 0.5 L;--Iﬁca—d DH.
. b=o5=AD.

Hitherto have we treated of Zquations, not exceeding
the fourth degree, aifected under no extream Parodic; or,
wihere the Quantity (p) iswanting; in which all Right
Lines are referred to the Axe.

Dmmm:r

Now, of the reft, where |
p is had, where all Right Lines are to be apphed to the |

Fig.10.
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CLAS V.

De Aquationibus linearibus ; & Quadrato-quadraticis
conftrnendis , & Radicthus Geometrice inveftigan-
dis , affeitic tantum f[ub tertio Gradw P#rafia;a;
vel, de Aquationibus unius, vel quatwor Dimen-
fonum , ubi deficiunt tertivs & quarins Terminus

(g &r.)

5 D hafce fequentes formulas omnes hujus generis Fqua-
tiones reduci poflint.

_ SIdx*—pxikk—S—o0?
§I. x—nprﬂgg%xa_pxa**_{—5=os

2. :-;—i—-p::o%i%x*—l—l}xt**‘_'szﬂg.

X*+4-px'k k+4S=o

R E‘gﬂfﬂ Centralis.

Li . Bergos u 1M % e
24“'81 =b=AD. T [7.~—d~DH*
1

Supponatur itaque Parabolam (N AM) jam de-
{criptam efle, cujus Latus Reftum fit L (ceu 1),
Axifque (A y); ad quem ordinatim applicetur Re(ta
BA:%, occurrgns Parabolz in B & A: Et ex A
(puta ) ducatur Diameter, vel Axi parallela A v ;.in
qud fumendo Ab = — » Opartet factre D D= -é!-ﬁ b
eamque fmnere in Diametro continvati deorfum ver-

3

fosy 5 (vel fic, fumatur AD = _:' i gf’ b

deorfum in Diametro, collocando.

Porra)
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Gen. Rule

7, WS 1

Of the .:JM,.’Frm‘?mﬂ of Linear Eguations, and ﬂfﬁhw
drato-quadratics, and af .!‘fJf invention of their Roots
geometrically, .st'rfn ed only wnder the third Parodic
Degree , or o f.ﬁf.-'?.*!.'“r{i'}}.l.} of one only, or of four
Dimenfions, n-.-*r-.’:r'l' the third and fourth Terms are
ﬂ':m!if;'g, (Viz. q andr.,

Equations of thefe forts may be reduced to thefe
following forms.

B Dol 1BX PRk —S=

§--3"-'—l-' = g;%i _-pv:‘ri*-'-g_ﬂg
. ortag el Fakt bt
45 x*-|- [}\“*3‘#-!-5:’3.%

Central Rule.

LT B R Gl Sy
> g =b=AD. 4—;_—1“';_-.&_. DH.
Let the Parabole (NNAM) therefore be fu ppofed

to be already delcribed, whofe Larws Redtum is I

(or 1), and "fo:{i}-}«tn which, let the Ordinate
1 |BA= i be applied, meeting the Parabole in B and
|A: .":lru:l from A (fuppofe) draw a Diameter, or 2
P;ll'a,iElLI(} the Axe (viz. Ay); 1|1 which, 1;1

Ab = = muflt be made bD =

wards on the Diameter continued towards ¥ 5 (or you

L

Ing

L=

{5] -_|. JLLLJ. ""-' ]L..\':.]n]]_

L [
1L - A — o AT e e g
;nuf mdl'\ﬂ i} .[] p— o -—+ “;j L 5 ﬁnd I]].I.!I:L 1t du-r.. ”..Il“\'l:t-i.l-{i‘_"\-

on the Diameter.

Then

|
i
1
1
i
1
i
|

L8 o

T N\

/o Me "\iide F T

|

I

AN LE O
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Porro ex D, erigenda eft ad Diametrum perpendi-
. » 1 33 P
culatis DH = L -|- ='; — 35 (vel fumatur De = —, &
L ",f
, i B A anks
ulterivs ad fiviftram, e H = -+5:) Tum ex Centro
H, oportet Circulum defcribere, cujus Semidiame-
ter fit HA, {i in Fquatione non habeatur Quanti-
tas S. _
Aft fi habeatur S, & fit quidems — S, oportet ulte-
ritis in hac lineda H A, utrinque produta, ex una

L’
defcriptoque Semicirculo , cujus: Diameter LK ,, eri-
gere A L perpendicularem ad A H; qua occurrat huic
Semicirculo (I L K) in puncto L.

Quod fi verd habeatur -|~ S; oportet infuper in
alio Semicirculo, cujus Diameter fit H A, infcribere
AZ=AL, inventz. Circulus igitur defcriptus, tran-
liens per L, {i it —S; per Z vero, fi fit -} S, fecabit
vel tanget Parabolam, in ¢ cen 2 punétis, a quibus.fi ad
Diametrum demattantur Perpendiculares, obtinebun-
tur omnes /Equationes radices, tam falfe, quam verz.
Quarum quidem verz (ut NO) ad finiftram cadent,
& falfz (ut M O) ad dextram, fi in /Equatione ha-
beatur —p : Sed contra, (i habeatur ibi -~ p, ver® qui-
dem cadent (ut M O) ad dextram, falfz verd (it NO)
ad finiftram,

% ]p;‘:t‘t-': famere Al =L; & ex alterd parte, AK=

o a§11X—PXIk k—S=0
I X—Pp=03, E-‘i"—?-‘“* :1:_{-5:::}.

Demonitrat.

Ab l ED=Db=AlL
L P :
-2 ! !:-I_ —b=AD

I

De —[--{‘E;] = d — DH.
g F —!1 FI_..“:d — D H.
4

1
16 L




.12,

| 41 ]

3 6 diameter is HA,

=1

o 20

1o
12

14

47, €1
Q.a1.-H13

|
| ;
| p’ Lo

5 |tow ards the left hand make e H = !ﬁ!_: ) fT'hren from

| Butif S be had, and it be —§, rhen i {E theyé far-

\ther in this Line r’a H, bothways 11m duced, be t: Jn,.mn
) ' S

'the one fide AT — L., and on the other fide . =

iright, if in the Equation be

Then .mm D, erect a Perpendicular to the Diameter

3 ¥ )
IDH= % ’i"!gjd.-.l- (or take Dc:-i-, and . farther

.-';. Ct:l-.'..l' H i'llLLL a Cir '-I ].'.'1 {] ﬁ_! 1 ."L,l. .'_ "."\ ' fJ-I_' “‘I-

if in the Equétion the © Quantity $ be
|not had.

and a Semicircle | being defs

cribed, whofe_ Diameter | K,

9 lmuﬂ; be erected AL pumndw ar toAH, w Jm:h may §

meet this "L‘lTJI' ircle (1 Lh} 11 the Point L.
But if -{- S be had ; then moreover in anotHer
Scnuml:lt., u'!m{u: T']mn*t:m is HA, muft be i:]i":ri'.]{:d

AZ=AL found. A Circle therefore deltribe Ppal-
(ing through L, if it be—S; but th rough Z, Jf it bej
'S, will cut or touch the Parabole ; in 1 or 2 Points ; |
from which, if Perpendiculars be demitted to the Dia.

meter, all the Roots of the Equation, as well falfe as
true, will be had ; of which, the true (as NO) w il
fall to the left hfud., and the falfe (as MO) on the|
had —p: But if in it be!
had —-p, then the true Roots (as "tfﬂ) 1'.||[ fall on |
the right hand , but the falfe ( (as N O) to the left.

(AD*--DH'=H A>.
2 b'--d'=HA>

g& Ix %h__ ({::E} Circl.) AL® = (per conflr. ) AZ2,

{LxU—) -.PLL‘:E...{‘.
% I:]_P_ﬂiqﬂ:;d:‘.}
b2 L.d _}.. -'-—Q_R']'ﬂ i —§,

H A3 +aL= = (HL*=) Q.Rad
H As

=5

[ .

Fi1g.23.
F‘g &

(&

L0 ¢

& V T\W

N, TR U

[

[

RANLE . § !
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[31{)' mAD= .:T"_:-n}, |”j HP

gfi A* —AZ*= (HZ*=) Q.Rad. % In qu'h'...t
b2-d? — --"- — Q.Rad. ]

NO=x.
MO = —

NO— (OF,;u) BA= (EN, u) OR.
% x ——=0OR.
%’v’f_[}—|— (OF,u) BA = (FM,u) OR.
— X - E i
PO S LR )

P i px
St e 1 0
SI. S G ROAE @ 5 &
0 SRt >

5 px L
—- —hyn) —
L 2L \‘ by 1)

Rk . ptx?
E —'|-] —— X

2
l}} _I - =
I L..

'S B

§NO» (OP, W) DH=PN

d:" '~;"' d} ”} T E ! : e P N.

1O L~
gnujq-waanzhH::pm_
i + P ]1't

S el e B By T e el L
r (hdyu) -2y P _pyy
px_

- PN

[

T B
px i
.1;_.. S _ I
3 2 51. =PN*.

(HP PN = (u\w—) Q. Rad.
b d*- - — B = Q.Rad.




— S -
24 =18427 |5 —7 - 535 in L2,
x L* 28 x*—-——-p!ﬁr_‘.

Tranfp. 429 |x*—px’k )k —S=o0. Q.e 4. inBiquadr. i—5. | Fig.23

4 x* px? S

24 =16} 30 G =—ps L
x L2 31 |x'— p:-:"‘m—ﬁ

Tranfp. |32 |x* —px*k )k 4-S=o0. Q.c. d. inBiquad. i--S. | Fig.24

1 L 2 X'--p X3 =
[ g pPX **—S_.L:E
okl "—“L%x*—l--vxs* *4S=0

- Supp. 7 IMO = x.
SHPP. 17 NO=—=—X.

MO=- (OF,u) BA= (FM,u) OR.
% :c-i--z—_—m{.
(NO — (OF,u) BA= (FN,u) OR.
%—}.’-—.]; =0R.
. MO e {L}R . AO.
Ob paraf19 iL e o x_l_E : g-t—P—%’,—:hD.

17-}-1 |18

17—1 18

I

AN WA R (/]

B NO :; hin ﬁLD.
Ob para)19 oot SO S ?‘I:-{_f:-AD |

3&0..5 AD=(DO,n) HP.

. i L P
— B (—bu)— —5p =HP

Igwnl) 20
L

X P, T"_?.?E._P .1____113.3._. Hp:
;J Fl et L*+¢L 5 hlS | 2 keBLE R pe,
X

3 3
he, b2~ l"l"—""*!-‘Pi'—P_;’:Hp-

LL_
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MO -}~ (OP, u) DH=PM.

X (--d,u) 4-= -—{ ld—L;-:.P“rf
gND—-(DP u)DH_PN‘

p?
—Xx (—d,u) — '4-———15L;-—-PN

P x

d: ,_1_ ¥ _I__FK“{_'EF — P M.

X
drfx - BE L BT = PN

%IIP‘—'—P M= (HM? =) Q.Rad.
px?

b - d* —{~ -17- = Q. Rad. (=HN)
I L
T -1—1 c::, in = |
x-Fp=o. Z.e. d lel‘.lCﬂr.

4
.

x4 px **—5—0 Q.e.d. inBigaadr. fi —S.

4 ! S +
E.:_'“I_,Li-:_ii; in L2
x* 11 J‘-J:—S
x'-}-px* %k %k-S=o. Q.c.d. inBiquadr. fi+4-5,

Llluftr at.

p-
Y e 1. 6=0 NQ =¥ == 18.
. Xx+1.6=0§ NO=—Xx=—16.

e
: 8.
Pii
q?

Central. J
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Central,
L [
5= 5
L
et = i B
g 3

L
b — .82 = AD. d = 0.656 =DH.

$:
>

p: s,
x'— 10X3%k ¥k — 3456=0

X'— 1.0X}I K K —=0.3456=0
¥

p-
¢t = 10 X3 Kk — 345'5::D§
‘o= 1.0 X3 Kk —0.3456 =0
_:n.g. - — D25,

— 0.25. = 5

B
2
P
Y

Central.

0 p
e = [1 #] . Jr J
&L 5

d=o.312¢=DH.

NO=X= I4.

P :
Cxt— 15X’ %k k- 2744=0
no=X= 7.

xt— 15X % X o 2;44=~ﬂ

P:
%' - 19x7%k R 2?44-'0 NO=—x=——14.
%x‘—}—l.g X3k Xk +40.2744=0§ NOo=—X=— 7.

Central.

o ST -8129=b=AD. —-+—P -=0.§8¢9275=d=DH

— f——

o CLAS|
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F

€L ATSTHEV L

De Aiquationibus Chbicis , affectis tant um " [b Lui-
drato, vel [ecundo gradu Parodico ; wvel ﬁf‘;’ Lua-
drato-quadraticis, affectis tantum [we Latere & Cubo
vel [ub primo & tertio gradu Parodico; fen de Aiqua-
tionibus tertie vel quarte Dimenfionis, wbi deficst
tertius 1erminus, vel ,Qf,-mritdf (q).

Hjus cenfiis Equationes ad fequentes formulas redu-
cuntur ; {c.
- :{4__1-33;3*_&-”:——5:0%
. X3—px? = ' -5
% e Dgagx'—ljﬂ**%—l‘x‘ﬁ‘i‘:“
X DX K I = :Ex"hi—pxwk—rx—S':DE
2. XI-|-px*Xx r_ﬂ,ﬁ‘;s:{*—]--]h}:i*m—l‘I-—l—'szﬂ

Regula Cent ralis,

Ly By P ; P r
sl _p—aAp. Rt —=d=DH
T e AT T T )

|

T e e O xt—pxi k —rx—S=o0!
_gg. X3 — pX? ¥ Sler x"—]ﬁxﬂfk‘—-rx—[—S:ﬂS
: ; 86 xt-pxik-trx—S=of
4 }.3—||‘ pl‘*""]i 1 —Ugggxi_ﬁ_%}xi x> _E_T‘_L{-E—S. = g.s
Regula Centralsz.
1.:_.'. : : T

| P p
e de—=h=AD., *-—lem—=d= 1.
2 v 8L b LT 5LV 2Lt d DH

Defcribatur itaque Parabola (N AM), cujus Latus

Rectum fit L (cena), & Axis (ay); ad quem or-
i . P

I Ldumr:m applicetur Refta BA =", occurrens Parabo-

llz in B & A: Ex A (puta) ducator Diameter, vel

2 \H::L"ta Axi parallela (A y); in qui fumendo Ab= 'I:;""

oportet
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OLEA S, =VIH

Of Cubic Equations , affected” only ‘under a Sguare.,
or the [econd Parodic Degree 5 or of Quadrato-
quadratics , affeited only under a Side and a Cube,
or under_the firfl- and third Parodic Degree ; or uf
Equations. of the third or fourth Dimenfion, where
the thivd Term or Quantity (q) is wanting,

LL Equutmm of this kind are reduced to thefe fol-
lowing forms, wiz.

3dx —px3k-rx4-S=o
~M*~|—pu:f=—n...n.—n;:
taSxt-bpxik—rx4-5=

Central Rule.

gr' XE_PI‘L‘*‘I'I’:GEIEET_I}KE *‘L‘TX—S:'-DE

2. X3-}-px*¥—r=—o

x*—pxik —rx—S=o?

=5y 9
%;_ x;...-p".. #-'—'r-—":-'s %xi,_ }13“*-___1‘11_...1_5:[‘35
It ) | ‘]631‘—| PX3 % - l-rx—S_uﬂ

4 x3-| px*k F=0288x*-px?3k -|-rx S =o

Central Rule.

TR ARy i A =
P EL"_b :AD, PRELIET.

p?

; T
NS & =ud=DH.

Let a Parabole (N AM) therefore be defcribed,
whofe Latus Reftwn L (or 1), ahd Axe (ay); to

J : - ) 5
which, let be ordinately applied B A= : , meeting

the Parabole in B and A : From A ({oppofe) let there
bé drawn a Diameter, or a Right Line, parailel to

the Axe (wiz. Ay); in which, taking Ab=—_
K muft




M

t'_;r

10

11

B
1z
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P =
oportet facere BD'= (vl AD =7 ~+ —--) eam-

que collocare in Diametro continuatd verfos y.
Tum-¢ Punto D, erigatur ad Diametrum perpendi-

3
culais DH = F = - |- 2—-- fi p& r iifdem fig-

&L

Gr
bnis fint affe®¥®) que ad finiftram eft Lﬂllncand? fin pi

P’ L]

v ol 1.r_...,1 1 R Tl -y - R
& ¢ diverlis Slglhh fuerint EFfLL[EE‘, & —‘; 16 1.3_-: T

T

" P T : =

tum fiat DH = = ~|- — —, quz etlam. ad fini-
i fiat DH = sSery zL‘ y 1

' !:I"

ftram eft collocanda: Qnod fi l 1€ }-151_ ;~ tum

7 Sy p Pl - o -

that DH. =3 — LR TNk binde dextram elt

collocanda,
Vel fic: Erigendo ad Diametrum perpendicularem

{DH), oportet in €d fomere De = {— & ulterius!
. . - - o

in ea verfus finutram, oportet facere ef = -; L*
i in Equatione p & r, iifden fignis {nt adfectz, uvlte-

e - r
rits ad finiftram oportet facere f H =335 ad dex-

5 1Mo,

tram verd ( ex Punéto f), fi p & r, diverfis Signis
fint denatatz.

Tum Centro H, intervallo verd H A, deflcribatur
Circulus (N AM), fi Equatio fuerit tantinr Cubica,
hoc eft, i non habeatur Quantitas S.

Aft fi habeatur-S, & fit quidem —S, oportet ulte-
rivs in hac lined H A, wtrinque produlta, ex uni
parte fumere AT=L; & ex altera parté, AK :1'.53:-‘
defcriptoque Semicirculo , cujus: Diameter ['K, eri-
gere A L perpendicularem ad A H, ‘que occurrat huic
Semicirculo: (IL K) in punto L.

Quod fi verd habeatur -}~ S; eportet. infuper in

AZ=AL, inventz. Circolus igitur deﬁ:rzpl;us* tran-
liens per L, fi it —S; per Z vero, fi fit -}~ S, fecabit

alio: Semicirculo, cujus Dr”trmtcr fit H A, infcribere |,

vel

Fig.25+%

i e
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x

4R Lk DU R T
mult be made bD ==, (orAD = Tep =) pla-

¢ing it in the Diameter continued towards y.
Then from the Point D, ereft perpendicularly to the

: = Ip p? Jelagd -
Diameter DH = - + 127k ;s if pand rare affe-
{ted with the fame Signs, which is te be placed to the
left hand; butif pand r are affected with divers Signs,

P p’ r P p?
oo b Sy (then make i
[ a i 6L ES | ake DH 3 i 16 L*

r ' - . r -
— ?,and place it alfo to the left: Butif N Py
g 2

x thenmake DH = : P P’ nd pl
TeEE o e Sl g Tl P

it to the right.

Or thus: Ereting a Perpendicular to the Diameter
(DH), takeinit De= f:, placing it to the left hand ;
and farther thence to the left hand place ef :::-1;];-;;
yea, and farther yet to the left hand muft be made
fH = ;rfz- , if in the Equation p and r be affeted with
the fame Signs; but to the right (from the Peint ),
if p and r are noted with divers Signs.

Then center indeed H, but diftance HA, let the
Circle (NAM) be defcribed, if it be only a Cubic
Equation, that is, if the Quantity S be not had.

But if § be had, and it be —$§, then muit there far-
ther in this Line H A, both ways produced, be takenon

theonefide ATl =L, and on the other fide AK :-[5?3 1
and a Semigircle being defcribed, whofe Diameter LK,
muft be erected A L perpendicular to-A'H , which may
meet.this Semicircle (1L K ) in the Point L.

But if -}- S be had ; then moreover in another
semicircle, whofe Diameter is H Ay muft be infcribed
|AZ=AL found. A Circle therefure deferibed pafl-
fing through L, if it'be— , but through Z, if -} 5,

PR

¥

K 2 will
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Iy

| -]

| vel-tanget Parabolam, in 52, 1, vel 4 Puntis, a quibus
{i ad Diametrum deini teantur Perpei nlxculﬂru, obtine-
;1;1*:11,111 omnes /Equationes radices, tam-falfe, quam

cadent, T in E!qu atione habgatur —p : Sed contra, fi
hibeR 84" ibi - - p, verz (ut M O) cadent ‘ad dCl[I"'[‘l‘l,
falfz vero. (ut: N O) 2d finiltram,

SI. :s:!—np:i"#~'.-1‘:ﬁ§3 xt— px3¥k rx+-5=0
X' pxigkrx—S5=0

I %3"——1;}-;3*1‘.\;-5:GE
, ; e Ay
Pl' RE_I_P:‘;*JT""Q%_}S"J‘ PX3 TN S'*D%

g e e L
1. Caf- Ublg |1 5 m’% % 16 L2 L
i P P X .
1. 'L].bl "—1-‘|—L§L:.—_|2L-_+
Demonftrat.
%h EbD=b=AD.
—'-1* E--I::b:r'iD
DE 1—~Ef fH—d-'DI-.
P LS L

AD*-|-DH" -—'HA‘

i b* 1 d'= (H A* =) Q.Rad: in Cubic.

AlxAK= (ob Circl.). AL? = (per conftr.) AZ>.

;f_l:-:-— '—AL"_—:;’&.{"‘

' :’LH*-}-P;L"—“ (HL2*=) Q. Rad. .InEiqu:idr.
g b*-d2 - 2= Q.Rad. i i G }
lgﬂH’-—ﬁ z=- (HZ*=) Q.Rad: § In Biquadr, ?

b ¥ T = QURad. 45

NO

vere.  Quarom guidem verz (vt NO) ad finiltram |

Fig.25.

Fi;g.lﬁ-' |

Figa7
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will.cut or touch the Parabole in 1, 2, 3, or4 Points 3
from which, if Perpendiculars be demitted to the Dia-
meter, all the Roots of the Equation will be had, as
well falfe as true : Of which,the true Roots (as NO) will
fall to the left, if in the Equation be had —p: bBut
contrarily, if in it be had -~ p, the true (as MO)
| will fall to the right, but the falle (as NO) to the left.

Sy S o R X’Apxiﬂc—kﬂ——S:ﬂ}E
gl' R}_Pl,*_H rrogg_%x"—px‘#: ~+rx-5=0

L = 3?_3'54'1—[53‘25-* —TIX—5=—0
BT Phi*'—r"_ﬂgq.’s:-:'—i-1:x3':ic—rx-}-5:[>

 Where§ 272, and 03 112, P_S.r
Cﬂ_ﬂ[ "i'.:lilr ﬂl:ll”g : F: j,_u..]]{‘ r‘]‘ﬂl 4 l hﬁL:I___'_ﬂ Li.

|-p—t

NQ=x.
MO = =X.

NO— (OF,u) BA= (NF,n)OR:
% x——i—:OR.
‘MO~ (OF,n) BA= (MF,.u) OR..
—x--L£=OR.

éL .NO :: OR . AQ.
SR e S D
P e X~ .L—“‘._ﬂ(}.

!LL',MU:: OR
P

L .—x:: —-:-:u]~.2_ 5
AO »AD= (DO, u) HP.

3""-._-"% (« b, 1) _%—
S L ] B A IR0,

:_l_ —_— o | —_—
b I L2 L2 ..-.].LL

L 2

r
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21

I —12

ig =14§
Tr‘rwﬁ.
25 =16

x L3
T?'miﬁ; -

Supp.

13

24

24

31

32
i3

I-q

x4 » X3
he, b = — "0 —

PX |, PX
1y e B2 - — HP3.
s - +4-—=H

§L*
%NQ—CPG, u)DHFPN

X(—-d, T.l)— m LI I_I-E—-P
MO+ (OP,u) DH=PM.
—x (du) 42

PRI ¥ il T R

o ] el e iy o8 S, R
d_l}‘ 5 EL;_l_hL;’_.ph.
px L, rx i
- T Ol L e i :
& 32— Y =PN
HP? |- PN* = (HN* =) O_Rad
-. b xi
} b dif = +-—— Q.Rad,
x*  px? rx
L;_...I;_‘ -1— 'L =03 lﬂ it
x}—px* ¥-frx—=o. Q_e d. in-Cubic.

x4 P x r'x 5 .
R e S 3 A

iM O~= (OF,u) BA= (MF, u) OR.
x4 : =O0R.

3.;+__P;.:3..l_r:-::f§.
x*—=px’dk -} rx—S5=o0. Q.c.4. in Biquadr. fi —§,
™* px?oorX . i
e T B T bt 7Y 12,
Xtmpx'~frx =-S5,
X' px*k 4-rx+4 S =o0. Q.¢.d. inBiquad. fi-}-S.
MO =x=x.
NO=~—2X.

Fig.25,

Fi:g.i 6.

Fig.27.
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NO — (QF,un) BA=(NF,n) OR.
.—H-—-.E:OH-
fCL. MO = OR . AO.

pxX

p X
i x-—.. o —=—A0O,

gL.ND -+ OR +~AO.

e Co=- X L BEG A
L i =Xt aaX ?+'L12L AQ
ADw» AO=(DO,u) HP.

ey e o il Jb P T
{u? L}jl 2 ‘}-‘E‘!.—-_.L__'EL -:—HP-
x . pxdpixt P Xt pXx
S T T L i a
b F'Kil A px 3
r A [ ] e e e G
l-l":‘.l:l‘w:l l LL L® & "

: Paf BOO=C
x (F &0+ 2t =P M
gND—n(C}P,u) DH=PN.
L P o N
Exi (=) = 4 T A
pPx , p3x rx

a ISR SV b —— = BM:.
d:llxti_z_lh[} = PM

: Lo S
R s o T

: {I#’.[D--'r- (OP,uw) DH=PM.

— 4 Ly

x+ x? rx
b? -} d2 _’_ E+EI:‘ —1 = Q.Rad.

, p X3 rx |

§HP1-§—P}1= ~ (HM* =) Q.Rad.
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b l e x _px , pix
Ll% 4]'-1 —X 4]_; 2 !EL:'-__I-TP:'
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C L A*$.0VIL

De Aiquationibus Quadraticis vel dr;.*ul'rm; D:m&iﬁz-
num , in gmﬂ?m aullus deficit L erminoruin s &
Qf.z_n"r.zm--@r.'.—.ﬂ:r'r.:rfcés, efffz-c:?f; ﬁré ﬁ'ﬂfmdﬂ ¢ rerio

aradu Parodico;, wvel de .-I-‘q.w.-;.:fw;f:{‘:ﬁ quatwor D*f'

C
m f

menfionum, b defieit quartss Terminies.

r . SRR e 1E
rum generum  JEquationes ad lequentes formulas

T il el
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8L 2L é 16

" Defcribatur itaque Parabola (N A M), cujus La
ttus Re@um fit L (ceu 1), & Axis (ay); ad quemt

; : i P
1 |ordinatim applicetur B A = - -, occurrens Parabola
lin B & A: Ex punfto A (puta) ducatur Diameter,

5 lvel Axi parallela (Ay); in qui fumendo Ab= — &
| ]: Y LA J 2 k] f

bc=—
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¢ L-A 5 V1.
of Ruadratics , or of Equations of two D,;:;n:,.'r,r;r

in which neither of rﬁr Terms is wanting ; and of |
Luadrato-quadratics, affected wnd.r the fecond and
third Parodic Degree 5 or of Equations of I,"f;;:rf
Dim:nfions, where the fonrth Term is deficient.

L L Equations of both thefe ki

nds are reduced
thefe following forms.

.
Rt

¢
>T-"-’—[l‘~.—q 2 .
2:‘.. J’f.z—!—l_]_‘{.-.—f:__{‘}?:

ll.::h: g

a Parabole (N AM) therefore

Latys Rectum L. ;tu' i"',. and Axe

ordinately
in B and A': From: the Point
the Diameter,. or.a Parailel

Lhagiicl

o ¥ ; §
=~ F ¥ -
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i ol .Sy S

Fi - TN
J..!.'a Ir'|' | R .I—]. LLE T !"_:] ¥




)

oy 0

208 : I s
bec—= 2> oportet facere cD = — 5 camque {umere

In Diametro continuati verfus y, fi in ZEquatione ha-
beatur — q3 fed verfus alteram partem (furfum,) fi
habeatur ibi +- q.

Porro, ¢ Punlto D, (erigendo ad Diametram per-
I - B ™ P
\pendicularem D H,) oportet in ea fumere D e = =
b

| -
le. L] - : T i AL - - 1
& ef = ez 5 Mo, & fH= .::L['*‘ fi in Aquatione ha-

Jhcatm' — q (collocanda ad finiftram, &c.) Quod fi ha-
D g

.;E'l;”" ad dextram ¢t collo-

canda, 3 Puncto f. Tum Centro quidem H, inter-

vallo vero H A, defcribatur Circulus (NAM),

Equatio tantim Quadratica fuerit, hoc eft, {i non

habeatur Quantitas S.

Aft fi habeatur S, & figno quidem — adfe(ta (nempe
—§), oportet ulterits in hac lined A H, utrinque
preducta, fumere Al=L, ex una parte, & ex altera

A b - e & -
AK=55 deferiptoque Semicirculo , cujus Diameter

I K, erigere A perpendicularem ad A H, quz occur-
rat huic Semicirculo (1L K) in puncto L.

Oubd fi verd habeatur -1~ S; oportet infuper in
alio Semicirculo, cujus Diameter it A H, infcribere
AZ—=AL invente.

Circolus igitur deferiptus, tranfiens per L, fi it—53
per Z verd, fi fit -- 5, fecabit vel tanget 1:’:1t';it}0112ﬂ],
in tot Punétis, quot /Equatio diverfas admittet Radi-
ces 3 € quibus fi ad Diametrum dewittantur Perpendi-
culares, obtinecbuntur omnes /Equatioms radices, tam
falfz, quam verz. Quarum quidem ver (it NO)
.d finiffram cadent, & fale (ut MO) ad dextram
Diametri, fi in Equatione habeatur —p: Sed contra,
i habcatgy ibi - p, vere (ut MO) cadent ad dex-
tram, falle verd (ut N O) ad finiftram,

I+ x
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-

e 41 - S
Dicis S1 muft be made alfocD = S and be pla-

ced in the fame Diameter continued towards y, if in
the Equation be had — q 5 but towards the other part
(upward,) if be had there—-q.

Moreover, from the Point D, ( D H ‘being ere-
¢ted perpendicular to the Diameter ) muft be made

B PRt SIS o R R O 1 RS L [ 270
De =T and ef = —1: > hay, and f H =12 far-
ther to the left hand), if in the Equation be had —q;

_1] -I.J i

but if -}~ q, then from the Point f, {H =" is to be{

4L
placed to ghe right hand. Then center truly H, but
diftance HA , let a Circle (N AM) be defcribed, if]
it .be only a Quadratic Equation, that is, if the Quan-
tity S be not had.

But if S be had, and it be —S, then farther in this
Line A H, both ways produced, muit be taken.on the
I'; -
L'- 2
and a Semicircle being defcribed, whofe Diameter I K,
muft be erected A L perpendicular to A H , which may
meet this Semicircle (I LK) in the Point L.

But if 'S be had ; there muft moreover in ano-
ther Semicircle, whofe Diameter is A H, Be inferibed
AZ=AL found

one fide Al = L, and on the other fide AK =

A Circle therefore defcribed, pafling thyough L, if

it be —S, but through Z, if it be 4-5, ‘will cut m
touch the Parabole in as many Points, as the Equation
will admit ‘Roots ; ‘fvom which, if Perpendiculars be
demitted to the Diameter, all the Roots of the Eqna-
tion, as well true as falfe, will be had: Of which, the
true (asNO) will fall to the left hand, and the falfe
(as MO) to the right fide of the Diameter, if in the
Equation be had — p: But contrarily, if be had there
|~ p, the true (as MO ) will fall-to“the right, bug
the falle (as NO) to the left. ' .
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| Tyronibus (in quorum ufum folum h®c exarata funt, &

[ 142 7

[ At manum de Tabula; quandoquidem methodum quaad
Reeulam Catholicam exquirendam ufus fum, (quod impen-
\fis demiraretur. Mathematicorum vulgus, & :nennullos
laltioris fubfellii fufpenfos teneam) quaii occultum quoddam
imyfterium preflifie, inanimo erat.

|

I Apud Diophantum enim , aliofgue quam plurimoes, qua
Veteranos qua Neotericos, fepiufcule artem celare (quod
maximam artem autumant) confuetudinem invaluilfe non
ienoro. Et hoc quidem de induftrid fecifle ftatueram, ut

| quibus folis hac inre confultum eft) voluptatem i!ljus, pro-
 prio Marte, inveftigande, non praripiam. Diu quidem
| multimque aniumo revolvi, qLur:.’l agerein 5 anxius hmreham,
& quo me verterem, plané nefciebam. "ﬁlandém verd (die-
bus haud paucis elapfis) fufcepto confilio non ftare, fed a
propofito refilire decrevi : Eta fententia priore ided dece-
dere vifum eft, nempeé quod voluptatem quam a fontibus
| Geometricis haurire expeftarent Tyrones, cruciatus, inter
;!]nqr.sircndum (rebus etiam non femper aufpicatd fucceden-
{ tibus), minime compenfaturos {ufpicabar. Ab illis igitur
| mihi gratias habitum iri perfuafum habui, fi eos tanto onere
| levarem, tantifque ex ambagibus & M=andris manuduce-
'rem, methodum ipfam, qua Regulam Generalem iple ex-
cogitavi & comperi, brevitér perltringendo.

Sepé numero admirari foleo, .quibus mediis, five vefti-
guis in AEquationibus Cubicis & Biquadraticis (quibus fe-
cundus Terminus deeft) conftruendis, infiftebat Cartefins.
At tantum nonobftupui, faltem non fatis mirari potui, quo-
modo ¢gregio illo viro (quo nihil majus habet orbis Geome-
tricus, tanto ingenii acumine & perfpicacitate imbuto, ut
omnes in fui admirationen® meritd rapiat), tam portentofa
& rara (ad hanc rem f{petantia) perfpicienti, etiam alia
ejufdem farine, & peripettu quidem ®que facilia non de-
prehendifle contigiflet; nempe, quad non zque: Parabole
cujufvis Diametrum ac Axem animadvertiffet. Si enim a
Panlto quovis intra vel extra Parabolam pofitione dato .

Cir_
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And here I had determined to puta period to this Tract,
intending to fapprefsthe Method, by which I-came in pro-
fpect of ‘the General Rule, and to referve it as fome choice
Secret; to the intent, that the meaner forvof Afwhoma-
ticians might be rapp'd into admiration, and that I might
detain fome others of an higher form in fofpence:

It being ‘an ufual thing with Diopbarras, and very many
other Peicrans ‘as well as Neoteries, to conceal their Art, |
which they look npon as the greateft point of Art. And|
this truly defignedly I had determined to do, that I'might ]
not anticipate that pleafure, which Tyro's: (for whofe uic
and {ake only all is done what I have done) might, by their
own induftry, find in its fearch very much; and a long
while concerned 1 was, and ata ftand what todo, elther to
conceal, or difcover it: At length (tho long firit) I re-
folved not.to ftand to my former determinations, but to make
adifcovery ; and that which {fwayed and prevailed with me
moft , was, That the pleafure which Tyro’s might expe(t
whiles bufied in its Inquelt, I fufpected might not make them
a fuitable compenfation (things not always fucceeding ac-
cording to their expectation) for the pains they might
{uftain in its fearch. I conceived therefore I might do them
an acceptable office, if I fhould eafe them of fo great a
burden, and lead them out of thofe Mazesand Labyrinths,
in which they might be toyled, by difcovering that Method
by which Lmy felf. found onthe General Rule.

[ have oftentimes wondered what Medinms Des Cartes
ufed in the finding out of the conftruction of fuch Cubicand
Biguadratic Equations, wherein the fecond Term is wan-
ting : But I wondred much more, that fo excellent a Man
(than whom the Geometrical World hath none greater, one
endued with fo great tharpnefs of wit and perfpicacity. that
he defervedly becomes the wonder of all), feeing and fin-
ding fuch wonderful rare things as (touching this bufmefs)
he did, fhould not have been fo happy asto feeand find other
things alfo of the fame nature, and altogether as obvious )
viz. That he had not as well confidered the Diameter of a
Parabole, as its Axe; for if it had beenhis hap, from any
Point within or without:any Parabole given in Polition, to

have
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Circulum tam per verticem Diametri cujufpiam pofitione
imiliter datz) quam per verticem Axis tranfeuntem, de-
fcripfifle; & Operationem quam ad Axem ad Diametrum
applicuifle, forsdediffet; rem (de qua quarimus) acu teti-
gille, nempé Regulam Generalem ad Aiquationes omnes
Cubicas & Biquadraticas, quomodolibet affetas conftru-
endas perfentifcere contigiflet. Quid in canfi fuillet, qudd
Diametrum non refpexifle contigerit, me fugit; at Vero,
pace tanti viri, fufpicari liceat; fcilicet, V. G L. proprie-
tatem quandam Parabolz ad hanc rem apprime fpectantem,
(ut non dicam, nefcivifle ) pauld minis penficulaté truti-
nafle ; quod fi feciffet, dubioprocul (fimodd iifdem, quibusy
ipfe ufus fum, mediis innixus foiffet, cum tam nova, &
prids orbi inaudita protulit ) Univerfalem Regulam nullo
negotio indagaflet.
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have defcribed a Circle, pafling as well through the Vertex
of any Diameter, (given likewife in Pofition) as through
the Vertex of its Axe, and had applied that Operation to
the Diameter, which he did to the Axe, he could not have
mifled that mark which we aim at, @fz. have found a Me-
thod for the conftruction of all Cubicand Biguadratic Equa-
tions, howf{oever affected, as we have found. What the
reafon might be, he had no refpect unto the Diameter, I
know not; but (begging his pardon) I humbly conceive,
This moft excellent acute Man (I canmot fay, was ignorant
of, but) took not into his conlideration a certain propriety
of a Parabole, (than which none could fo aptly have fuited
his defign) which if it had been his hap fo to have done, no
doubt (he ufing the fame Mediums which I am about to difco-
ver, when he amufed the World with foch rare Inventions ,
and things never before heard of ) he could not but with grea-
telt eafe have made a full difcovery of the Univerfal Rule.
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De Regala Generali inveftiganda.

I 2 pun&to quolibet (puta H) pofitione dato, intra
vel fextra quamlibet Parabolam datam, & fub
eodem Plano, defcribatur Circulos, tranfiens per

& ﬁ;’;:{iﬁ \

-~ 2 Diametrl : :

rabolam, in 1, 2, 3, fen 4 Punclis ; & abs ipfis demit-

AXem ?

tantur ad ngmncrrun‘: S

omnes Equationum formule , quartum gradum non exce-

dentium elucefcent ; fed ad ipfas Conftruendas Regulz
poflint elici. Enimverd,

Verticer % pofitione datz, fecans Pa-

Perpendiculares ; non folum

{ Axem
} . Dia-

Perpendicularis H D, erunt DH, A D, pofi-
metrum

Si 4 Puntto H ( pofitione dato,) demittatur ad

tione limiliter datz.

Et {i A vertice Diametri A, (Fiz. 50.) ducatur A B 3
D H; erit BA politione data.
Pro varia pofitione Puncti H liquido conftat, Puntum

: Axis
D, citra vel ultra 3

3 Diarietst % verticem cadere pofle.

Omnes varias pofitiones Puncti H, fupervacaneum effet

exponere ; unicam tantim, inftar omnium proferam, &
in exemplum dabo; nempe.

. Axis 3
Fingatur Punctum H, ad [zvam : -
2 “ 2 Diametri ¢ Pefitione
dari; & Pundtum D citra corundem vertices cadere,

S E-
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The manner of finding out the General Rule.

F from any Point (as H) given in pofition, either
within or without any gn- en Parabole, and on the
fame Plane be defcribed a Circle , pafling through

% Axe
the Vertex of its -é ?

siven 1n pofition
Unmctcr,% A P

: . Ax
them be demitted Perpendiculars to the %1;;:1;‘, b % as

all forms of Equations, not exceeding the fourth deg I‘L\.} fo
Rules for their Conftructionmay C]fll} be had. For,

If from the Point H, (given in pofition) be demitted

Diameter,
A D, be given in pofition.

And if from the Vertex of the Diameter (A) (Fig. 50.)
be drawn AB$ D H, then will BA likewife be given in
pofition.

According to the various pofition of the Point H, it
is evident, that the Point D, may happen below or a-

¢ Axe. %
bove the ".r:.u,_cx of the 2 Diameter.

It were ncedlefs to fet down zll the diverfe pofitions
of the Point H ; 1 fhallinftance in one only, for all, iz,
Let the Point H, be fuppofed to be pofited towards
yAxe :
the left fide of the 91~ % and the Point D to

! Diameter,
Ifall below either of their Vertexs.

LB

H D, Perpendicular to the %‘h" : g then will D H, [Fig. §13

‘r:':.l-'r. r;
W Yo

Cutting the Parabolein, 1, 2, 3, or4 Points; and from

Ly

F.!'-g.j-:b,
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SERIES 1.

Laftus Ret. = L, dat.

: E]mfi[.imtt data.

bk

:|-DH?» = HA®
J- d* —HA>

! X

b
E.NO NGO, Aﬁ}.
b R, G TS .1-—.10.

gm:w-. AD = (DO, n) HP.
~wb=HP.
Rl x4 ;EJF.:

i — H p>
By L

(NO—(OP,u)DH=PN.
l x—d=PN.
d*-4-x*—2dx=PN?
HP*-|-PN*=HN?
iy o L - x* —2d x = HN?, reduc
1 1 La'- 1 i e A — 3 .
; 2L%dx

b*—-d*-|- £——z Lbx?— ra =HN’=(§ 5) b*|-d*
_I_

T. 2 .,“:‘
J".'.




[ 145 7]

SERIES 1.

Laltus Re&t. =L, given.

X ¥ u

gg i S'Egivcn in pofition.

gﬂD’-]—DH’:Hh*
b*-}- d* =HA?

MO =x.

X X X

{1. s MO M P;D.

X
Ll e R T, .I:AU,

{ADU’:J{;D:(DD,U)HP,

x¢ obx*® =
] | oo SRt 3
b JLL 3 = HP

MO--(OP,u)DH=PM.
X —1-—{1 = P M.
d*~-x*}2dx=PM*

zhx®

Hp*-+PM*=HM?*
x4 ; ST e A
[]=_E_d=--i—L;~— : +x3-f-2dx=HM ; reduced, |
e

3 2L dx 3 ! A
X o T =HM=(§ 5)b -
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SERIES 2.
Latus Reft. = L, dat.
B :ﬂL —4a
A D=by pofitione data.
DH=d

SADDH*=HA®.
2 b* 4 d» —HA-.

NO=x.

gNO_(OF:_u}].-‘»A::(NF,U)GR-
X —a = OR.
§L . NO :: OR , AO.

Ay
}L.x i x—a. —T=A0,

AD»AO= (DO,u) HP.
:_1+“—Hp
s X -1.115_ a'x®  2bx* | gabx
b+ = e o e e

§NO— (OP,u)DH=PN,
{ X —d=PN.
d*+x*—2dx=PN=™

HP?* }-PN*=HN-=.
&+ i
{b:.l_d:_}_iz 3 '.1\.

s2abx

+222X 4 o dx.

— HN?*=—
=(§5) b,

aE e e S g

Hinc
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SERIES 2.

Latus Reft. =L, given.

BA=a
AD=Dbp> given in pofition.
B =

AD*-+DB'=HA"
b2 '_I._ d*=H A*

——
—

%M +(OF, W) BA=(MF,u) OR.
X -~a=0R.
%L MD R ED

i' : _!_,,. — _._q_

L_

h=—=—=——~—=HP.

2 a .,‘ 3 a'l!-.l': b
AL

%ﬂDmﬁD —(DO,u) HP.

e

MO-4-(OP,u) DH=PM.
% x +d=PM.
s —Eu x*+2dx="P M2,

HP-}-PM =H M.

x* "”‘ L:lt:"'z__?._h_:{f| o |
Jbid _I_L P e L LN =HM,

L 2abx reduce.
b —3 4T

L
e i b B
b a7 - et Lab '{g M

1
L* __,Lb-2L%
._L]_I"..-i

ﬁ
.-| I.* L®
L‘_

F Pt e
LY
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Hinc (per § 14, utrinique Seriel,) liquidd conftat ;
fi pro Homogeneo comparationls, fingatur.
1. b-j-d*=H A*=Q.Rad. tum b2-}-d* evanelcere,

\refiduvamque /Equationem ( Multiplicatam in —, )
ad Cubicam , (qua quidem terminus fecundus deficiet
in prima Serie ; nullus vero 1 fecunda ) deprimi.

1
2. br-f-d*k LS__,—_- Q. Rad. tum b*--d* etiam E:".’:lﬂll

nefcere , refiduamque JEquationem 1n quarto gradu
fubfiftere, hoceft fore Biquadraticam; qud, In primd
(erie terminum fecundum ; nullum vero terminorum,
in fecunda, deficere continget.

Quomodo autem in figurd conftrui poflit b2~ d*

o : . . :
+ 7 = Q. Rad. paucis E::{pf.‘dll’t opera erit pretium.

Defcribantur duo diverfa paria Parabolarum, in
quarum altero ( pari,) (nempe, ut in Fig. 14,1 5:)
fint AD, DH fimiles & fimiliter pofitz, ac in Fig.
r3 3 in altero verd (nempe ut in Fig. 1. 52.) {int
BA, AD, DH fimiles & fimiliter pofitz, ac in
Fig. go. Jam,

i P ey Axis : : .

1. S1a vertice Diamctri% erigatur ad A H Per-
- . S :

pendicularis AL=4/ 135 Vel (quod perinde eft,) fi

in linea AH , producti utrinque, ex uni parte fumatur
5 :
Al =L, &exaltera parte AK= 7, orietur A L*
3

:_—E,

Et
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Hence it is manifeft, (by § 14 of both Series’s ;) if
for the Homogene of the comparifon, be fuppofed ,

1. b*-}-d*=H A*=Q.Rad. then b*>-}-d* will vanifh,
and the remaining Equation be deprefled (being Mul-

tiplied into -1—.,) to a Cubick; in which the fecond

term will be wanting in the firft Series; but none of
the terms, in the fecond.

2. b*-- d”EL—s; = Q. Rad. then b*-}-d* will vanifh,

(as before,) and the remaining Equation to fubfift in the
fourth degree, that is,will bea Biquadratic; where, in
the firft Series, the fecond term, but in the fecond Series,
neither of the terms will happen to be wanting.

How bapd*+ 3

[+ may be made = Q. Rad. I will
briefly fhew.

. Let there be defcribed two divers pairs of Paraboles ;
In the one of which (asin Fig. 14, 15.) let AD, DH be
like , and a like pofited, as in Fig. 135 but in the other
pair (as in Fig. 51.52.) let BA, A D, DH be like, and
a like pofited, as in Fig.50. Now,

S Axe
1. If from the Vertex of the Dj:tm-:ter%be erected

. S :
to AH aPerpendicular AL =,/ 123 9r, (which is a]]

one,) if in the line AH, both ways produced, bet
: ak
on the one fide Al =L, and on the mhcrli}t!c AK c:n

5 / S
i : e
a5 then will AL = 77
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2 Jﬂ& L! — H l i
kT ek q. e £ 1.
b2 - d‘-—}- = Q. Rad.
5. §i Diametro AH, defcribatur Semicirculus, in
3 -

quo, vel infcribatur A L= 4 = vel(quod idem eft)
fummatur A Z = AL (fupra (k) inventz,) orietur
5

fizL:iF

AH*—AZ*=HZ*
Er ql' E‘l f-" :'
gh‘—kd’ = ~Q Rad.

Series prima contmuata.

L Ax
*j;f‘;]‘?hﬁh i

%
gt k—2Lbx*—2L%dx (35) =0
-T2

: i
:'—t * —:-:Lln —2ldX=0; 1n—
=7 ek ey

L-r
¥ike2Lbx—21"d=0.

—+ L2x.

Series fecunda continuata.
iy ﬂ'-l\¥
= E -+a*x*}-2Labx
L —2Lb—2Ld — .
_l E_, L:‘.
L:
xt—22aX%3 -}-a ‘{—[—pidb‘{ (3
—ah sl
_kli
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HA*~4-AL*=HL"
And gh’ dedo - % o Q,-R:l{l-g w.w.d.

2. If onthe Diameter AHbe a ‘iemmrcln, defcrib'd,
and in it, either inicribed AZ = .‘;’ ri» OF (which is

the fame thing,) made AZ=AL abmc (§ k) found,

thenwill AZ>= 7.

QHZ-‘“H?‘"“HZ‘
And be s —,_—Q‘_R.Ll w. w. d.

The firft Series continued.

2L*d x 5
"'*—ZLIJ P — = ‘*—- in L2, and
s Pk 5 L =a ) L
L
x5k —2Lbx*4-212dx (55) =o.

4L x?
1L.x.

:it ‘__'l:i:LPx —1—1_1%?_1‘:{:1 1111?
1
xik —2Lbx4-2l*d=
—[—L’.'"L

The fecond Series continued.
x* 22X
AR —E—a‘x’-—l[ahh g
—aLb =~2L*d —F . 1d
-+—_L_‘ S [z I L%y ar
" Lb_
x*4-2ax3-}-a*x2—2Labx (35) =o.
—2Lb-4-2L%d
412

Aa 2

—

L .-o--"-l..'-l:':l:-' .
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a*x*-4-2Labx s
ith—zL’d » = 0510
._FIF T

L2
xi—2ax*-ta*x-}2Lab
—2Lb—21"d
L2,

L* L?

2
b ==
5

In eAquationibus Confiruendss.

T it ; o] deerit
Obferv.1| 1. Cubicis, ubi terminus 1eCUnAus 5 - 40.i

: Ly 4P Axis.
quidem per Verticem %[}iamctrh%

2. Biquadraticis verd per extremunl quidem L, refe
=) E (4 vertice 3"‘*"“‘ } ad H A Perpendicu- F*E-i;?

Diametri
lariter ereftz , fiin Aquatione habeatur — 5.

S L
Per extremum verd Z, rete AZ = 2 10 Semiclr-

; : X . Axis
culo (cujus diameter fit HA,) avertice & o o }

inferipte, fi ibi habeatur -~ S oportere tranfire, Qua
omnia ab AEquationibus ( 16, 18) pateat,

-Fig.g Sﬂ.'.

Si Aquationis cujuflibet propofite figna, qua quidem
in fecundo & quarto termino reperiantur , mutentur,}
(qua in. tertio verd in*.-*ar@iirs,) diverfa quidem & pro-
pofita evadet fEquatio, eafdem cum ipfa habens radices;
quarum que in und Equatione {unt verz:, in altera eva-
dent falfz, & contra; & confequentér utrique conftruendz
ipfa eadem Regula (quzcunque fuerit) infervire necefle eft.

- Patet
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il 3
%—Haiij 4-a*x*—2Labx 12
—a2Lb-4-2L%d — % iﬂ-i-.
7 kot
4L i
I_J]-
xi4-2ax*+4 2 x-anE;é__
oy sad.S S5
4L

In the Conftruétions of Equations.

Cubic, where the fecond term is wanting
1. Cubic, where the fecond t i IR

the Circle, muft pafs through the Vertex of the

Axe. E
Diameter.

2. Baut in Biquadraticks, through the Point L, of the

q d =l
Right-line AL =4« 5 (from the Vertex of the %S;

eter E to H A Perpendicularly erefted,) if in the Equa-

tion be had —'S.
But through the Point-Z, of: the Right-line:' AZ = 4/

T . feribed in a Semicircle (whofe Diameteris HA, )

T o B Axe ? g : [
from the Vertex of ihf-%l)iumtu:r < if be had -}- S.
All which is evident , from Equations 16, 18, .

If of any Equation propofed the igns be changed,, which
are found in the fecond and fourth terms, ( thofe in the
third remaining unchanged,) another Equationdiftinét from
that propofed will appear, having the fame Roots with it;
of which, thofe which are true in the one Equation, will be
falfe in the other ; and confequently the fame Rule ( what-
foever it be,) will ferve for both their Conftrutions.

This
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Patet ex -comparatione Equationum 16, :IS, in prima
Serie, cum 16, 18, in fecunda: A quantitate enim S,
fieri non poteft , ut immutetur (quam non ingreditur)
Regula; quemadmodum fufius infra patebit.

De jnveftiganda :‘i’cg:rf.i uniciique e Lquationim formmle
Conftruends inferviente.

Si utrivfque Seriei ZEquationem 16, 18, ( fupra
inventam,) cum alida fimplici affompta fimili compare-
mus , & unumquemque terminum illins, correfpondenti
termino huojus adzquari fingamus ; Regula Centralis fub
involucris Co-efficientium latitans, é latebris eruere cogetur.

Primo, fEquationem 16 vel .18 (ubi fecundus terminus
deficere contingit,) fuprd inventam, cum alid fimili &
equali allumptd (qua fimilitér fecundus terminus deficit )
conferamus ; nempe.

16 f.‘{“ ¥ —2Lbx*—2L'dx (35) =0
2 T inventam.
xig syl bxiabhrd=0.
iy

15

Comparandam cumy

{x‘*;qx‘—qx (%5) ::{:-}2

affompta,
> o et ) QIR ] 9

Primo fingamus,

:{; | m— X = —
{ T q""4 T % alumptam.
Xk —qx'—rx (35) =0
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This appears, by comparing the 16 and 18 Equations
in the firft Scries, with the 16 and 18 in the {econd ¢ |
For it is impoflible that the quantity S, fhould make any

change in that Rule, of which it is noPart 5 as hereafter |
fhall more largely appear.

Of finding out 4 Rule, ferving for the Conftrution of each
feveral form of Equations.

If we compare the 16 or 18 Equations of both Series's,
with another affomed fimple and alike ; and fuppofe each
term of that, to beequaltoits Correfpondent term of this;
the Central Rule, which lies hid under the Covert of the
Co-efficients , will eafily be detected.

Firft, Let us compare the 16 or 18 Equation before
found , (where the fecond term happens to be wanting)
with another like and equal aflumed, in which likewife
the fecond term is wanting : ]

10 -
Al fonnd.

18 xﬁ*—l-zll,bx—ﬁlefd_—_o

L,

To be compared with,

= 31 et -y TRy =
| Cx*>x3qx -FIX (FS) —ng alfumed.
:{1 *—‘q }‘:-L_L_. =, 7.7

Firft, fuppofe we,

{}:3 ) —qx-}r=0. % afTumed

x K iiqurx (75) =08

21
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Ex hypath;:ﬁ liquet.

— 2 Lb}-L*=—q, €jus correfpondenti.

L:—{--q: ZLb.

L it
;Fi—?i — b= AD, in Axem.

Pari jure, — 2L*d =—r ¢Jus correfpond.

I

g° peT —d=DH, ad Axem i

Con ﬁfﬂszr. I.

Si proponeretur /Equatio conftruenda,

{x* K—QqQXET =0
xhohei—) X: FEXES) :Q.E

g-r-" == rEJL: —b=AD
Orietur £ %, . Central.
2 p— d o D H

AT

Secundo, fingamus,
x3ik-4-gx—r =o.

{r k4 qx*—rx (F8)=0

Ex hypothefi pate,

25- affumptam.

— 2L b-L*=-}-q, ejus correfpondenti
; L’ q= 2 Lb.
L g : :
——--=b=AD, I Axem.

L
-

Equo jure, —2 L*d = —r, ejus correlp.

g® 'EiIZd:DH:- L ad Axem.
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It is evident by our fuppofition.

— 2 Lb~4-L*=—q, its correfpondent.
L’ Lg=2Lb
L
b2 b= A D, upon the Axe.
2 2L
By parity of reafon, -} 2L*d =--r.

g°, ——=d=DH . =l t0 the Axe.

- i
F) v 3
" a2 L

Confeitar. 1,
If the Equation propofed fhould be,
}’:n:? 3} —=QX T = 0.
1):"- F—gx’ rx (35) :u.§
L 4
=

-—|— z —:—_}}'_—I'EDZ-
Then will & ok Central.

EL-I,:C.E__ZD['I s

Secondly, fuppofe we,

5 xik--qx-4-r=o. 5
?_x' - qx*--rx (75) =o§

v our hypothelis ,

aflumed.

| | z s e - 14 '.—- .
Lb-}-L* =--q, its correfpondent.
i_.g=2LD.

Q

‘- — b= AD, uponthe Axe.

- i | e R e | R, W ek --:-'\."1
By the fame reafon, -|-2 L’d =~|-r = 1ts correip.
r

= d= DH 5 ._l_,.- Lo the Axe.

s 1-’ 1‘-‘ o
2L Bb
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Confedhar. 2.

Si proponcretur Equatio conftruenda,

{
(T8} =0 {;

L T

L.gX 3L = 0.

T "']

—h = A1,

iC::[‘.LmL
1=DBH

— =

2
af -
2L

-

Quz duo Confectaria quartum Claffem compleftuntur.

=

Secunds , Fingamus in Equatione 16 vel 18 ioventa,
& I 194 20 'L[er-p d, tertium terniin ctiam de-
ficere; nempée,

|I'h
dilis

+Lbx’

2L2dx(3S) =0
1?

x"*(
X'k {"—q‘{}-r-?_

inventam.
L*d —=o.
Comparandum

ClLin 5

1{\*** —1x(3S) =

L_'._ XX =1 =0.

% aflumpta.

19

e
[

Quandoquidem ex hypothefi fupponimus q — (:-.J, 2%
— 2 LbLr=0, ejus correfp, (L2= 5 Vel )

.= 2D.

| *L;

41

2

= b=AD, in Axem.

Eft autem —- = d=DH, .} ad Axem;

(vide § 25, 16: vel § 32, 33.)
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Confeiar. 2.
If an Equation propofed, were,

fx!*rj—foirrﬂn. %
1:{*:{:_|-r;‘:{£_"r:{ s ) —8

i Elor RN R
: 0 Ja it T b iy
Then will 2 L Central.

Which two Confectarics comprehend the fonrth Clafs.,

i

Secondly, Suppofe in the 19 and 20 Equations aflu-
med, the third term (or q) to be alfo wanting , ©i.

x* >k (-—zl,bx:) 42 L7d X (299 ="0

-+ L? found,
X3 3K (\_—1!:1!7*1 )—':—3. L2d =n.
Y,

To be compared with,

xtkk Arx(iS) =0y
{ H{fumed.
X3XK K -

oD

1o armmaTard Y Fy e,
Forafmuch as is-fuppofed g =103 g%
— 2Lb-}-L*=o0, Iits correlpONGEHL 5
2 1 =] g
(L* =2Lb,or)L = 2b.

.=—b=AD, onthe Axe:
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Confectar. 3.

Si proponeretur Equatio conftruenda,

f}:“i“ii?t:u}.

Quod tertiam ZEquationum Claflem complectitur.

Tertio, Fingamus, in Equatione 16, vel 18 invent,
& in 19, 20 allumpta, quartum terminum- { preter {e-
cundum) deficere; nempeé,

44 | £395K — 2 Lbx* (—2L7d%) (5) =0
=-12
x3 %k —2Lbx(—2L*dx)=o0, hoceftk .
ﬁ " n i‘lﬁtn‘ S R inventum ,
(X Kk —2 Lbx—z2Lb=0o.
. S -+ L

Comparandum cum ,
(x*3k 3 qx*k (55)=0.2

- aflumpta,
x> % 9= o. S P

Primo fingamus,

%x‘*—j:n. % ;
J xq_:*_ i qx-}_* (T_S) A2 L:JL-;.EI'I]"-'L.;J.IH.
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Confeltar. 3.

If the Equation to be made, were,

{R**#’:irﬁﬂ- ]

'k ktrx (F8) =0)
C I'-ﬁbr

Then wiili 2

Which Comprehends all the Equations of the third
Clafs.

Thirdly, Suppofe (in the 16 or 13 Equation found ,
and in the 19, 20 afflumed) the fourth term (befide.the
fecond) to be wanting; viz.

x4 % —2Lb¥(42L2dx) (T8 =0
"R found,
X' K — 2 L L‘r% =0,

+ L2

Tobe compared with,

x* kFTqx*%k (35) =0
{x”*r‘%.tQiﬂ-

% aflumed.

Firft foppole,

T heed =1 %a[ﬁlmcd.
x* k —qX* k (35) =0
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I
]

Ex hypotheh patet,
— 2L b4-L*= —q, ejus correfpond.
L*~-q=2LDb.
« 1 9 : : ..'lk D . X yem
-, — Db~ AD, in Axem.
Ex hypothefli etiam liquet ,
0 =q =2 L2d, e¢jus correfpond.
g’y d=DH = 0; adebque, Punttum D & H in Axem
co-incidere.

Confeétar. 4.

Si proponeretur AEquatio conftruenda,

g?.;i:*:..._-q_':li}. }
Xtk —qgx* R (38) = o.

L q
. S e L —"
Orieturs 2 ' oL ~ b=A Dg- Central.
o= d=DH»,

Secondo finge ,

%.‘;3*—[—{! - 0. 2
¥ -}~ q R (—5) L Saﬂumpmm.

Ex hypothefi patet,

— ].llqjaiﬁ;—i--q.
L"=—q=2Lb).

L q iy 1
L Vs A'D, 1 Axem.

Eft autemd = DH= o, &¢. (ut fupra § 53.)
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&7
46
jI
§3

35

It is evident by our fuppofition,

—2Lb-pL2=—gq.
L*-}q=2LbL.
e P L

5y ¥ =b=A D, onthe Axe.

It appears likewife by the fuppofition,
0=q =2L"d, its correfpondent ,

83 d=DH=o0, and g, the Point D and H, to be
co-incident on the Axe.

{ Uf{ﬁ'ff‘.—:‘;'. 4.

If the Equation to be made, were

.
1

b, e ==
éx*:}:_qx**(;S) Zﬂ'%

e
Then will g 2 I 2L b ==& DE Central,

e — @)

Secondly, fiuppofe ,

*X -4 q=o.
gxaf % "f' gx’ K (___51 a2 D§ allumed.

By fuppofition it appears,
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62

63

64

65

66

Confeltar. §.

Si proponeretur JZEquatio conltruenda ,

X* % --q = o. [4
" | ,
%x**-l-ﬂf:‘i‘: (—8) =0

L T
Ori-::t:::é? ST T - b=n D% Central.

£

/ 0o =d=DH

|  Quz quidem duo ultima Confettaria omres ZEquatio-
num fecundi Claflis formulas complectuntur.

e e e e e e e
e

QOuarro, Fingamus in Alquatione .’.ii;:m_[::_-:. § 19,]
| (cui Equatio § 16 adzquar] fupponitur) quantiiates
| tum q & r (prater p ) delicere, nempe
x* % % *—S—=o0 aflumpta: ‘

Ex hypothefi q =03 g°, —2Lb--L*=o0, ejus
correfpondenti 3 &
(L*=2Lb, vel) L=2b.

I

gl —=b=AD, in Axem.

L
Eft autem d =DH =0, &c. (ut fupra, § 53.)

A

Confeétar. 6

| Si proponeretur fEquatio conftruendd,
Xx'% K k —5=o0.

L
Orietur § gm b=t Dg Central.
70=d= DH

Confeftaria § & 6, primam /Equationum Claflem
' concludunt.

Hactenus de Regula Centrali inveftiganda, ubi fecun-{

dus terminus continuo deficit.

Secindo ,
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Confeltar. 5.

If the Equation propofed to be made,

%Il*—[-q-ﬁ:ﬂ- ?
be . -
x*k-qx'k (—8) :{‘;.S

L 2 e R
Then “'5115_2"” aL =b= 4 D} Central,
< o=d=DH

Which two laft Confeftaries comprehend all the
forms of Equations in the fecond Clafs.

Fourthly, Suppofe in the affomed Equation § 19,
( to which the 16th. is fuppofed to be equal,) the quan-
tities both q and r (befides p) to be wanting, wviz.
x* % % % —S=o0allumed.

By fuppolition q = 03 g°, —2Lb-}- L*=o,
its correfpondent ; and
(Esi==r2 d; o0} hi=r a-h,
g°, Xl pe='A D, onthe Axe.

2

P
Now d=DH =o, &c. (as above § 532)
Confeétar, 6.

If the Equation propofed to be made be,
X'k %k k —5=o0.

«. L
Rl e
Then will 3 5 2l D? Central.
psd— DHS‘ :

| The 5 and 6 Confetaries conclude the fitft: Claffis.

~Hitherto of finding out the Central Rule, for the
Conltruction of all Equations, where the fecond term
| 15 wanting,

-

—

Cc S Ermm'{ ¥}
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e e — e =i

-

Secunds, Equationem fuprd. inventam § 16, 18,
in fecundi Serie, (ubi fecundus terminus non deficere
contingit) cum alia fimplici & Aquali aflampta, (quaj-
imiliter {ecundus terminus aderit) inter {e conferamus:
nempe,

—2Lb—2L%d
L2

X' —23X --a* x-li—:s,[,nbé M
—2Lb—2L*d} K
-+ L* "

Comparandam cum,

(X} — zaxi-f-a* f-2Labx (¥5) = {).8
- [nvent.

{x‘-—--px? fqutrx (35)=0o.

Ly Hgxif i ol

% allumpta,

Manifeftd apparets 2a=p, ¢jus corre{p, ideoque
i -
T: —a="BA: (& }4—-—11“.)

Hinc, fi in AEquatione Conftriendi propolita, quar-
tum gradum non excedente, reperiatur quantitas pj
opogtere ordinatim ad Axem continuo applicari re(tam
BA= —: ,.occurrentem Parabelz in B& A 3 i quorum
alterutro Puncto concurfus (ab A puta) agi reftam Ay
Axi Parallelam : vel (quod perinde eft) a vertice Axis,
erigi debered dextra Parabole ad Axem Perpendicula-

rem E=2: & ex E, (a4 EA ipfiAxi Paralleld, do-|

nec occurrat Pardbolz in A)duci A B-ipfi-a E Parallelam:
quo fiet, diftantiam Diametri ab ‘Axe reperiri con-
tinud : quod quidem-animadvertiffe oper forfan erit
|pretivm.,

Jam
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Urfarviz)

Secondly, Compare we the Equation aboye found ,

4§ 16, or 18, in the fecond Series, (where the fecond

term happens not to be wanting) with another like
and equal affumed , in which likewife the fecond term

is had: wiz.

xt-4-22x3-4-2*x* —2Labx (3S) =o.
—2Lb-|-212d

.-1.....LI- 5 d

\:‘ﬂ,"{-:-l' zax*d-a* x —2 Lﬂbz £ e foun
—2LbszLsdS T

_!_Lt

To be Compared with,

(¢ -prEqeirx(38) =02
) £ afTumed.
X}--px*ZIQX .rqQ=0.

Hence, if in any ‘Equation, whofe Conftruction is!
required , not exceeding the -fourth degree, be-found!
the quantity p, it follows, that there ought always
be ordinately applied to the Axe, a Right-line (as)

) : ! .
BA= —L , meeting -the Parabolein B and A ; from

either of which Points of meeting (as fuppofe from A)
muft be drawn Ay Parallel to the Axey or (which is
the fame) from the Vertex of the Axe, muft (towards
the Right-fide of the Parabele) be eredted.the Perpend
\dicular 2 E = =3 and from E, (EA being .drawn

(5

Parallel to the Axe, 'till it meets the Parabole dn A)
11 Feds Ly et 1P ba =1 e e Y F
mull be di r:uix_;:! AR, P:lrl.n]{,_iju the faid a E; by whicli
means, the diltance of the Diameter from the Axe w il
ralways be had ; which to: have taken norice of , may
| perhaps e aworth the while. : Yes '

vl e Now
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A fiin E““ Hm n"a} (§ 67, 63.) fubftituatur ejus
lor, mempé — ; & in locum a% ejus valor, nempe
" orietar Mquatio nova Zquationi § 67, vel 68, 1n-

L @jliati, NENTPE 4

xt—pxi-- i x*--Lpbx (£S)y=o.

—2Lb—2L%d

| X3—px* - P x4-Lpb=o
~2Lb—2L12d
. By

Comparanda cum,
xt—px3tgx*Irx (35) =0 n :
5 allumpta,
x1—px’tgqxtr=o.
Primo finge,

(}:4__1'1:.;3..--1:1}:1—1'1{:;5}"-:0' z
1 5 ﬁﬂumpmm.

X' —px?*—qx—r=o.

Conftat, !:— — 2Lb-}-L? = —q ejus correlD.

L*- }-~- i—q_zl b:
L_ .EZ B 3
8L '?.L

= b= AD, in Diametrum:

Item, - Lpb—2L"d =1, ejus correfpond.
& fi in locum b fubftituatur r:;m valor ( fupra in-
ventus ) lc.

L

b
2 e '
‘{_ L ‘inventa)
1 L
5
i
J
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Now , if (in § 67, 63) inthe placeof (a) be fubfti-
tuted its valor, vz, % . and inthe place a% its valor,

L

“ will arife 2 new Equation, equal to that found,

1

xt-px'-- Ext _Lpbx(55)=o0.
+
—2Lb-}-2Lsd
Lasigyefe s
XI--px*-- i—:«: —Lpb=o.
~—2Lb4-2L%d
s
To be compared with ,

x-fpxr tqx Frx (F5) =0
i e =F EHHHI:{'.E:]..
XI-px"Igxyr=o.

Firlt fuppofe,

{1*—i~px‘——qx‘ri—r;-:{';5j —0.7
x3--px*—qx~-r=o. %

It is manifeft, -}- -z— 2Lb-|-L* = = q its correfp.
P bl
L‘i "%‘_ 4 _{"'{1——1-1-]_:'.

ERTER LA, T T R
. -} g1 -+ 5% =b = A D, on the Diameter,

Again, —L pb-- 2 L*d =} its correfp.
Lpbef-r=2L%d; and if in the placeof b, -be fub-
{tituted its valor, (above found) wiz

-8




73

?31?9
T.i-':tfi,l?) ;
8t

e i o -;-QL =d =D H: '} “id Piam.

Confetlar.

Si proponeretur Aquatio conftruenda,

gx*]ﬁpxi—q:{‘;rx{_‘i_S}:u,E

X' FPpx —qxIr=o. N
i 1!l I:l
-|- [_ ~=b=—AD
- sL ° 2L Il’i."l;:lm'.

3
B —g—pH
4 15 L? " I bt P

Orietur

Sccundo, Finge inventam § 73, comparandam

Cxt—pxteangx-l-r=—>n 4 -
cum P % alfumpta.

zx*ﬁpx*—nx +-rx(15) =o.

i

: Patet, -1 z —2Lb-}-L* =— q ejus correfpond.

L*-]- —E-L ~-q=2aLb.

L, ; .
L) 51[-. =b=AD; inDiametrum.

Fquo jure, -{éLp b2 L*d = ~|-r, ejus correfp.
pb—=—r=21"%.
mmlmmlh {ubftituatur ejus valor (fupra inventus) fc.

L P8
> Fap i fiet,
AL B 1 Pq. T

|

|4 mL

l.tp |, pf
8
=d =D H; .l ad Dianete

4L= Lt Con-

-E-%{i'—*rz 2.2 d.




&

R Then will b

P . prg
+ Sbr=alid

1“] r .
" 161t =t 4L i‘}_‘.u—dZDH; -L.to the Diam.

Confellar. 1

If the Equation propofed to be made,

*Epal—gxrtrx S(38)2 L. 2
o I

Py px*—gxir=o

e A
Then will z"";i‘:*fr,—b"m }
e Wi eht. |
P 1-:' i F]. 1 r r'l:-. r ,

?].__JI _“_L_._I 4L+ = E_L L.I.——-D]-i.)

Secondly, fuppofe § 73, found to be compared

et X}4-px*—gx—r=o.
y _ g allomed. |
X +pxi—qx’—rx (35) =o.

: - iy
It isplain; 4-~—2Lb-L*=—
i
P’

q, its correfp. |

-l<q=2Lb.
: q
s b=AD3; en the Diameter.

Alfo, — L pb-|-

ﬁqpb«r = 4,
in ihcl"]];_wu szh »be fubftituted i 1t5v.1!nr( above found)

L i

g 8L 3k’

P LR F"I
T et

2 L% =r, its cot refpond.

L*p
; then milbc,—-- ' ] ”—L_I —2Lad.

I
T =d=D H 5 <L to the Diam
Con-
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Confectar, 2.
Si proponeretur Equatio conftruenda,
¥ pX'—QX Y r=0.

C
i* pﬂ-ri:-. .Lr‘cggrqgé = o, fict

A -=h=AD
Central.
AR I“-‘L f —d= DH
16

L +L IR

Tertid, Finge inventam § 73, comparandam

x}—px*~4-qx~r="0. i e _
cum{ i B3 }aﬁumpta,

Xt — px}-f-qx*4-rx (35) T o

lxquct -;—-:Lb - L*=+]-q, ¢jus correfpond.
L. ~]— 7 —q=2LbD.

q Fo
— o} = — - =P = A D310 Diametrim.
3 | RS b D3 10 Diametrim

Item, -}-Lpb—2L?d = <4~ r ejus correfpond.
L'ph-—r —2L*d;fiin lnLumm fubftiznatur ejus valor
(fupra inventus) nempe,

L S s Peil T
5 +E-I-u--—--- 5 fiet,

—yr=2L%4d.
T

-fg—;ﬂ =d=DH; l;ad Diametr.

Con-

_— g . e [ —
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2L

L 159 7

02l

93

+EL Lj then will be,
p]
Lt —Hempdeglids |
E _P’_ P‘l r
]ﬁl.; 4L1_'2L_‘ ——d: DLLE; ..L to thEDiﬂﬂL

Con ﬁ-ﬁ‘.er. By

If the Equation, whofe Conftruction is defired, be

Ay — g4It —0. :
{ ! ¥ % then will
x*Tpx3—qx*Trx(zS)=o.
L - f
st ta=P=AD
2L
p p? 24 r Central,
e _E_. 2 -— e -d | DH
4 1602 - T

Thirdly, Suppofe § 73 found, to be compared

with {x‘*i— PX*fqy—r=
x4 px’Fqxi—rx (35) =o.

. - |
It is evident, L

} afimed,

L

L'—}-%—q:zl,h.

=b=AD; onthe Diameter.

e

S TR

Alfo, — Lpbd-2L2d = —r its correfpond.

LP‘ b~—r— 21.2d; if inthe laceof b, b
lts valor (bcfﬂre found) viz P e fub}lltuted

Dd

~=—2Lb+4-L*=4-q, it mrrefp.;
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3 160

!

132 cum ¢

Comfeétar. 3.
&

Efto ad Conftrucndum /Equatio propofita ,

T — A | S oy e

*rpx*4tqxir=o0. _
B s e e

T pxr--qx _1.x§

'”_‘ —[--’i-m-'LI":bTHD .
iy 10 AN n— —=d=DH)
N )l " by g2 L* )

Quartd,; Finge inventam § 73, comparari

Cx}—px'--gx—g=0

?*:zll’ll‘.l‘.j“.tfl.

2};4_1}:‘::,5_ ':_] _'\_'_.:_---:' :ﬁ.l“-'rSNI,.l __l}-S

e : : f 4
Patet, L —2Lb+4-L*=-}-q ¢jus correip.
e z
L - —1_- o =2 .-
L 11? { ; ;
' —L-;"I'.—" é]T —Db=AD3 1n Diametriun.
s T L

Rurfisy ~|-Lpb—21’d=—r, ejus correfp.
Lpbd-r=2Ld. Etfi inlocum b, {ubftitvatur
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73::!02.

Tranfp.

s m3—102
Tmnjl']b.

ICS'

JO7%

=ikX
be Y (¢
'2 m

Confeitar. 3.
Let the Equation propofed to be made ,

xXtrpxi-lqxors

IJ«:*: o; then
5 ¥

S
(xrpxsqeTrx Q(FS

L p q
— et —-n —=h=AD ?
T o L e i

o3
L

will : Central.
o s = e d:DHS
T L T 4L 2 L°

il i

Fourthly, fuppofe § 73 found, to be compared

xXid-px34-qx~}~r—0. :
with§ P tite ] %nﬂumcd.

px3-qxt-rx (FS5) =o.

:I"u

It is manifelt ; i—— 2Lb-4-L*="-}-q, its correlp.

L‘-I——i——-qﬂzsz.

— == P _ 1 _p—AD; on the Diameter.
2 s L 2 L
Again, —L pb -2 L."fd = --r, IS -;'01'1'{:{]::3:'1{1.I
Lpbd4-r=2 L?d. If inthe place of b, be fubfti-
tuted its valor, ( before found) wiz.
2 .1l rill be
= 1 then wi 5
P M r=2l2d
2

> .
e qu._|_ . =d=DH} L tothe Diam.
o o . 5 2 L”

Dd 2
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€ Cr?fﬁ‘ff.t?'. &

¢i conftruenda proponeretur Equatio ,

Que quidem quatuor Confeltaria oltavum Claflem
complectuntur.

Secundd, Finge, in Equatione 73. inventd, & iIn
74 alfumptd , quartum terminum deficere ; & 73
comparari ,

X} T pPX*3qx =0, hoc eik

am {3 +PX $1T % %nﬂhmptﬁ.
U 3p¥ 1k (78)=0.8

Prima finge,

{KI-P e §ﬁﬂhmpt'!l.
X'—pxi—qx* ¥k (15) =o.

Liquet, [L- — 2Lb+-L2* = —q, cjuscorrefpond.

L*+%-4q=2Lb.

fhi. gk el e
£y sir: LR :L =b= AD, inDiametrum.

Equo




i joz

{1

109

113

J3=112

Trﬁna.?,,

114
2l

Elﬁi]

I11

112

13

1310

Confeftar. 4.

-

- ] &
o D

Firlt, fuppofe,

{x“—}—px—-q — 0.
X' px* —qx* ¥ (38) = 0.

It isevident, I —2Lbf-L2=
L*- 5 -q=2Lb.
4

. Secondly, Suppofein the 73d. Equation found, and
inthe 74th.. aflumed, the fon

rth term to be wanting ;
and the 73d. to be compared
X3 2 px2Y gXx =o; that is

g »irpxTq=o.
wlth{ P59
*IPXIFTQX* Xk (FS) =o.

—

!

N b=AD, on the Diameter. i

} aflumed.
% allumed.

If the Equation propofed t6 be made ! £
£:59:
{x3Epxdqxir=i. ' [Fig.3 %0
o ’:;;"in:ﬂ-]ﬂ:{x*ﬁrx t’(‘-_*_'.‘q.) =03 then "gl
s L(%8)S F*‘g,s,ﬁc
: oL
f--r-.-.-.l.!: q_,____Ll____'.gln' 2
2k SO Cent.
;——I-';'[::r_., ‘11_‘ - d:IJI'i-S
Which four Confettaries comprehend the cighth
Clafle of Zquations.

i 1ts;cofrefp,

-'il!
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116
]

119

119

1
O

22

-

I

/Equo jure; Quoniam fapponimus quartum termi-
num, nempeé r, deficere, hoc eft r = 0;
gy --Lpb—2L*d=0, ejus correfpond. &
(Lpb=2L*d,vel)pb=2Ld. S igitur in Ikocum
b, fubftituatur ejus valor (fupra inventus) nempeé,

dode B oy 29 C e

X - 7 '| ,L> Orietur,
Lp , PP, P9 __ .
oTer o LimnALsla &
.L}

: L . B il S ad TV :
v -+ a0 -}~ ATt d=DH; 4 ad Diametr.

Confetbar. §.

Si proponeretur /Equatio conftruenda,

X*Fpx—q=o. - g
X' I px3—qx*k E£5§E:D. LIRS

-
=

L q
4+t =b=AD.
a
; PI; 2{];{1 Central.
= ol d--—= =d=DH
| 4-r1ﬂ-_| L D )

Secundd, finge,

- | -__i_ el T - :
%l et Ll %zuhamp'.a.
Xteepxi-qx’k (¥S5) = 0.

Liquet, 2 —2Lb-}L*=-q, e¢jus correfp.

| 1L}
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i =

116
1A

1
|

By the fame reafon’, forafmuch as the fourth term
(wiz. r) 15 fuppofed to be wanting; thatis'r—=o0;
g —Lpb+4-2L*d =0, its correfpondent; 7. e.
(Lpb=2Ldor) pb=23iLd: H thereforecin! the

place of b, be fubftituted its valor {above found,) wiz.

1 ! 1

|—-I- L : Then will be,

2 Ld;and

| pq . £
P = d=DH: L to the Diameter.
Lr La

|

-‘I'I ir e o
i -.-?._,L,_....-\.-’ 0 k.

If the Equation to be effeted, were

(x*T pxi—q =o.
: fa T _-F"I .
*Ipxi—qgxtxk g E_"_%}E—.‘-D; then will be
e .

- , q ""
+——=b=AD
L gL {g Central.

YO ey o
— - = __ .Ll—-_ J. !
EE >

Secondly, foppofe,

It is evident P —2Lb-}-12

it et | ‘r- .
4 -9, Its correlp.

-
and. L7+ L'—‘q —=31.%.
4
L T L e -
25" QL 2 L b= ADj; on the Diameter.

.

ll!.r-"_l'.l

d Ly dhl gl =
R "

e e
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Item, uoniam €X hypothefi r =03
4+ L Q"h = 2 1.%d =0, s mrr:fpond &

{L h e EL* du:l) pb=2Ld. Siigitur in locum
b, i‘uhﬂltuqtm ejus valor, nempe

L
SRRl fet
T RIPE™ L

1”1__,
= 2Ld; &

. L. ad Diametrum.

Confeltar. 6.

Sit Zquatio conftruenda propofita,

%‘{“—[]‘{—i g=0.

x'3px’-- qx‘*iité’;%:ﬂ; fiet
Central.

Confettaria s & 6, feptimum Clallem /Equationum
complectuntur.

—
- . %
o By

= b W T

—

L W ——

=
=

—

Ferrio, Finge in /Equatione 73 inventd, & in 74
affompta , tertium terminum deficere s 8ok v
‘comparari.

Icumﬁ‘ el ks I g» aflumpti.
%x*ipxﬂ kXrzl:5)=03
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-

Again, by the hypothefis r = o,
>, —Lpb--2 L°d = o, its correfpond..,} And
*door) pb=2Ld. If thet in' the

rrn - F .
ULRLILULCW I Valor-, W,

then will

Equation to be¢-made,

|
The sth. and 6th. Confeltaries comprehend thel

[ myro ] i BT
LEVENTN {..:'!'."-

Thirdly, Suppoefe in, the 73d. Equation, fou:
24th. aflamed , the third term to
d the 73d. to be compared

id ,
be

«.
=

PR ke f =«

| - ] + .
130 w:i.né aflunred.
PRI FN) =03

Ee Firlt,
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Primo finge,

xt —pxik-rx® (55) =0

Conltat, Quoniam fupponitur 4 = 0
eo & ,Lb--Lr=o0, ¢jus correfpond

132
T 4

T%TTET!]
Tranfp, |13 &L* - l:% i
133 L, ¥ : :
33 - —h=A Diametrum.
= -. : -+ 3L b=AD, in metrt
ol ] : Liquet etiam -+-Lp b—2L2d —-5—1‘ ejus correfp.
ToEl f g 1 pb—r=2 L*d. Si itaque in locum b, fubfti-

Lranfp. '
’ tmtn c]l..; valor, nempe,

{x’ —px*k—-r=o % affompta,

2B fer,
L"+ E—r=2L2d.

134
136
= d= — D H; in Diametrom.

P

4 N A
Confeltar. 7.

Sit Aquatio conftruenda , s

3L pxX Xk Fr=o.
PR3} Srx {i =o0; Orietur
% C
+5

. Central.
woE= d=DH Y

.
B

L
2
P
4 1:5 1
Secundd




110

L 164 7

131

132

133

134

Firft, fuppofe,

X3 X*¥e—r =0,

{ -fp ) aflumed.

x* +pxX*krx(3S) =o.

It is evident, in as much as is {uppofed q == 0;
e :p—— 2Lb-4L*=o0; its correfpondent ,
and L2 -}~ P 2L b.

4

: - ; -=b=AD, on the Diameter:
L
Itasm*mcntalﬁ:a,—l pb--2L*d = — r, itscorrelp. P

g5 Lpb—r=2L%d. Ifthercfore in the place of b,
be ﬁlhﬁ][u[Ld its valor, viz.

L P
= -{- S_T_ s then will ,
L*p .
'—:z—--l—-'ﬁ"——r,‘:?.]_.‘d,
e e 0 e R e I .
7 G ﬂ“ =d= DH; on the Diameter,
Confectar. 7.
Let this Equation be to be made, wiz.
S'-.'-‘ PX*XIr=o
DXt IpxIkyrx %{EZT_H]E =03 then will
L -1’.
—} =b=AD. .
2 WL Central
P nd b Alds
e -f e (
4 15L 2 L* o

Secondly ,

: G
Fig. 32
227

Fig. g 26

Fig.2g.




105 ]

140

146

f

X3 —=px®

Ctuntor.

- 5 =
Setundb;, finze

=T =0

1 I.,ir_]mj'., ’ per 4 132 133, T34, :!
~<f- - =b=AD; in Diametrum.
Item, —I!=i pb—2L*d = —r, cjus correfpond.
g’y Lpb--r=21"d; fiigitur in locum b, fab-
ftituatur ejus valor, nempé,
2 & gL 2 “ra
L | U
— t =lr—2ld
2 |:.
Pl 4 e o 1o
4= =D - ad Diametr.
q 1.{ I L
| g ¥

Confeltar. 8,

Efto hec Zquatio conftruenda, fe.

T px® ok T e
A (%5S)

X* T PpX Hc_-_rxi{_bs)%_ﬂ, fiet
L

_-L]‘_‘_.I:!l.]_:'

T-'j 1

]

2
P T
e T T —e=DH)

Central.

Confectaria .7 & 8, Claffem fextum Comple-

Quarto,

Fig.31.

Frgbq
=33

o 32;.
Fﬁ*gsa

-
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Secondly , fuppofe,

j’»‘”‘l‘l’ X k-fr=o

al. 1 aflumed.

Lxt-fp x k- 1x (8) = 0.9

It 1s plain (by § 13245 133, 134, that)
L.: P . ;
e — b=AD; onthe Diameter.

Alfo, — L r!s—}~: L*d=-|-r , 'Its correfpond.
g° Lpb-}-r=212d; ifthen, inthe placcof b, be

=[5 g :
fubftituted its valor, wix.
L P*

141 - ~Fgp > then will
: ¢ :_:_!.-: I' F1 i - — 1 d l
o e e et R
144 IR : :
& B3 |- -|- 4 d=DH; _L on the Diameter.
Confeétar, 8.
Let this' Equation be to be made, wviz.
¥rEpxrk rr—o;
B ]' = T "-- “I
MOH46 |9 v + ok kxS $ESD 2 — 6. thenwill
(%5)
Lo )
141 = BL'__E_}:J'I"LP (
] p? o~ ¢ Central.
145 4 i—- 1:‘51."'_!_ s D”'-J

‘The nth. and- 8th. Confettaries comprehend the
| fixth Clafs of Equations, |

& OHFY |’.I'JI1: -

i

e —

i
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Quarto , ' Finge in Equatione 73, inventd, | & in
. aHumpta tertivm & quartum terminos r;lf:l:'tr:'m:l,I
3 comparari, cum

X3y PX*XK Xk =o0; he,

gx i %afﬁ;mpté.
XFPXIX Kk (FS) =0

Finge ,

%I i % aflumptam.
X'—pxX’*k*k(FS)=0o0

Ex hypothefi, eft ¢ = o,
o P :
Basgmt Lb-+4L*=o0, ejus correfp.

&L‘—kﬂ: =3z Lb.

- L 3 T g
idedque b -|- ﬁpl: =b=AD; in Diametrum.

Itr:m, ex hypothefi eft r =0,

%+ Lpb—2L?d=o, eusmrfefpﬂnd &
(I [mmzL d, vci) "Jb“.?_]_.il, in locum b,
{ubtitvatur igitur ejus valor; nempé,

& orietur

5 ol 2d Diametrum,




147
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147

149
150

151

Fourthly , Inthe 73d. ZEquation found, and in the
7ith. allumed , fuppofe the 3d.and 4th. termsto be
wanting,and the 73d. to be compared:with ,

f® - n—0 -
), g }nﬁumud.
x* Epx*%k %k (35) =o

Suppofe ,

{-’" +Pp=o Ez:ﬂiunfci
X*--px3 %k % (TS) =o

By {fuppofition,, q = o;

| L "
g, + —2Lb--L2=o, its correfpondent,

land L* = =2z15.
&

L p* .
and —-}- a7 — 0= ADjs on the Diameter.

-

Alfo, by fuppofition is r = o3

21g°, —Lpb+21l2d=o0, its correfpondent, and

153 |(Lpb=2L2d, or) pb=2Ld; in the place of b 1

154

£S5

let be fubitituted its valor, wiz.

L :
— -}~ —— and will be,
2 : ] !.-
i
! =2 Ldsand
2 8L

E Ly Iﬁ." =d=DH; [ tothe Diameter

Cénfeltar,
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Confeltar . -g‘.
Finge hanc Aquationem conftrnentdant’; nempai

{S:; T p=a.
136 | § ., LW G CEI i
i B ER ohe: )gr_m,ﬁet,

— fradiA IJZ
Central.

—d=D IIS

Quod ultimum ConfeCtarium quintum Claffem com-
plectitur.

E' quibus omnibus Confectariis generalitér obfervan-
m]m eft :

Regule Centralis quantitates & figna ita omnind deter-
mrmra oportere’, “quemadmodum in “iis ;° qua ad; ipfam
( fupra, pag.8.) annotavimuss funt cxpofica,




147

151

155 .

L 167 ]

Confeltar. 9.

' Suppofe this Equation propofed to be made, wviz.

XL p=o.
I‘-jﬁ 3++ , C:S) — 1
[ 2% _p:ﬂ**% }E_(},thtﬂ will

(35
= g =b=4:D)
; 'P, Central.
wr-—a=d=0
4 L 161" d e Hb

Which laft Confétary completes the gth. Clafs.

From all which Confectarics, ‘it may be generally ob-

~Herved :

That the quantities and figns of the Central Rule, muft
be altogether fo determined, as they are expofed in thofe

{things , -which we have noted before , in the 8th, pag.

T B “END.

Fig.

Fig.2>,
£23
{24

Fig 323

d.'dzq_

———e——
-




‘_linthe Preface.

a s T

Seme Dooks Printed ﬁ:r,'.andl Sold by Robert
Glavel ;o ati:the Sign: of - the Pf:_at:ﬂck in
St. Paul’s Church.yard.

H E Annals of King Fames, and King

Charles the Firlt, Containing a faichful

and impartial Account of the Great

Affairs of State and Tranfactions of Par-

liaments in England, in Fola.. Wherein feveral

material Pallages Relating to the late Civil Wars

('not mentioned in former Hiftories) are made

{ known; "in particular, fomeof Mr. Rufborth’s Mi-

tftakes-and Omaiffions. —And firlt the Cafe of the

Devorge of the Earl of Effex from his Countefs,

which had fo great Influence on the enfuing Trou-

_|bles ;" Related from-the Original Proceedings in
“{that Court. : 0 11

2. The TrueCaufeof the Troubles in our Church,

viz.. The Connivance of fome Church-men at the

Diffenters from the Government of the Church; as

Eftablifhed by Law, and the Favour found.at Court

from great Perfonsthere.

Gondamore, as is Related by Mr. Rufbmworth,.

4. The Three Eftates in Parliament, who they
were, in King Fames’s Speech in Parliament , - y620.

s+ An Authentick and Impartial Accountof the
;|beginning of the “Troubles 1n Scotland, and the
{Wars which enfled. '

6. The True State of our late Civil Wars, their
Beginnings, Caufes, who the Aggreffors, . The
rettare too large to take notice here, but may be feen
Vare-

2+, King: Fames-not in-fo- much Influenced- by

1

i

e




1 Queen Elizabeth :' Whereunto is 'Annexed the Bu/ll

A Catalogue of Books.

| Varemins’s Geography in Folio, Englifh, Taftrated
1 {with many Copper Cuts,

D, Wills®s” Works in' Folio, ' Englifh.

w| JThe:Hiltory: ofs the Trifb Rebellion +vaded from
many preceding Aéls to the Grand Eruprion , the
23d. of Odfeber, ré641. and thence purfiied to the
ACt of Settlement, 1662,

Tracts Written by Yoh# Selden of the Tnnet-Tem-
ple, Efg; and Tran(lated by the Ertinent Df. 4. L.
The Y. Fani' Anolorum faties alterd, withi [arge
Notes thercupon. 2ly, Englands Epinomis, 3ly, OF
the Original of Ecclefiaftical Jurifdi&tions of Tefta-
ments., ‘The 4th, Of the Difpofition or Admini-
ftration of inteftacre Goods.

Mr. Scrivener’s Body of Divinity.

Dr. Camber on the Liturgy in Folio, 51

Mr. San’s Britannia. (Jgﬂ'w.‘_?y’s Hiﬂ:{)r}-’ of Hﬁ;’f&:,
Afiz, and America. .

Bifhop of St. Davids’s Vindication of the Bifhops
Rights to Vote in Capital Cafes — Hhis {eafohahle
Correétive !
_The Compleat Catalogue'to the end of Edffe
1erin) 1684, 1R
“The Bifhop of Lincoln’s Obfervations, and ‘Ani-

madverfions on Pope Pius thé V. his Bidl ‘againft

of Pope P;:ff the TIL againft King Fezry the VIIL
1" "Dr. Cumber’s ' Vindication of the Divihe Riol
Of"‘['ythg_ 1N nignt
‘Bithop of Cord’s Perfwafive to all Proteftants)
Religion and Loyalty fupporting each ‘Gther S lin
Vindication of the Loyal Addreffors. :

: _Biﬂ_];:rp

-




A Catalogue of Books:

Bithop of St. Davids’s Bilis Vera, or Argument
of Ignoramus his fhort way to a lafting Settle-
ment, and Anfwer to Sidney’s Speech his Ad-
vice to a found Proteftant and Profelyte of Rome
call’d back.

Three Sermons of Dr. Standiffes,

Two of Mr. Richard Werge ot New-Caftle,

One Sermon of Dr. Morice before: the King.

Two of Dr. Dixons’s, Prebend of Rochefper.

Dr. Ward’s Sermon of Blandford.

Ogleby’s Efop in Englifb , adorn’d with 160 Sculp-
tures.

A Dilcourfe of Natural and Moral Impotency.

Bifhop of St. David’s Anlwer to Melius Inquiren-
dum —— his Anfwer to the Proteffant Reconciler.

Brovn’s Treatife of Preternatural Tumours.

Mocket s Tractatus de politia Ecclef. Anglicanz.

The Reduttionof Ireland to the Crown of England.

Smith’s Rhetorick, the Fifth Edition,

Humpbrey’s Refolution of Confcience.

Dr. Byar’s Eight Sermons, Preached before His
Majefty in his Exile.

Fricndly Conference between a Minifter and a
Quaker, Two parts.

Dr. Duport’s Poewss. Semecawith Farnaby, Skicard’s
Hebrew Grammar.

Efop’s Fables, Greek and Latin.

Compend. Politicum. An Accountof the Troubles
in the Regin of King Hesry the 3d.

Marsindale’s Book of Surveying.

Books of Riddles.

F I.N ISAS.












































































