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1i1. Specimen Methodi Generalis determinands
Figurarum Quadraturas.  Awutore Jo. Craig.

Ad D. Georginm Cheynenm , M. D.

Acile credas, Vir Eruditiflime, mihi non parum

arridere, quod Methodus , qud ufus {um in deter-
minandis Figurarum Quadraturis, tantopere a D.  Leib-
nitio & te probata fuerit; ut ille alteri cuidam a fe
inventz non-nihil fimilem agnofceret. Tu vero ut con-
je@uram feceris ei non multo abfimilem efle iliam qud
utitur D. Newtonus 5 eundemque ipfe tanto cum fuc-
ceflu fequaris, ut Methodus Calculi differentialis inver-
fa incredibili incremento jam 3 te promota {it in Libro
tuo, quem D. Archibaldo Pitcarnio Patriz noftre & fe-
culi, hujus Ornamento infcripfifti. Sed multa (ut
66fti ) ad Methodum illam iaverfam perficiendam ne-
ceffaria adhuc invenienda fuperfunt. Ego Tibi rerum
harum judici peritifflimo rationes aliquot breviter ex-
ponam, quz faciunt ut reliqua per Methodus hactenus
ufurpatas non pofle obtineri putem.

Et primo quidem, chm ex data relatione inter z &
¥, quaritur [ : = dy, omnes illz Methodi poftulant ut
z per y & datas exprimatur ; quod tamen fieri non
poteft, quando zquatio relationem illam definiens ul-
tcra Cubicam vel Bi-quadraticam afcendit. Nam, non
fine magno hujus fcientizz opprobrio, hzret hic adhuc
Algebra Vulgaris.  Secundo, quamvis regula innotefceret

generalis

[28
The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to [[& )z
Philosophical Transactions (1683-1775). RINOIN

WWWw.jstor.org



( 1347 )
generalis inveniendi Radices aquationum evjuftangue
graclis;  huic ramen Mcthode inveriz: pcorfus forer -
atilis :  Rad'x enim z Wrdis tam compivaiis invajvere-
tar, ut nuild arte (hiltenus cognty ) a differentinli
ad Integralem » greflus dari peitet. O bas rationes,
Vir clariffime, alas vias & {favenie D20 ) sopaw ron
pror{us irrico rem fura aggrelins,  Et quia = his me
quadam tibi non dilplicirura iaveaific fpero, ideo eorum
Specimen Tibt publice impertiri conliitul.  ¥iccor in-
terim ut Deus Owum tivt & vitam, w Geomerriaim
ac Medicinam ad talem perducas perictionem, ¢ -
lem in utrdque edite a Te Primiie merito expectare
faciunt.
Amicom Tibi devin&ifimum ,

Cillingham, f o, Cr a4 l:g .

22 Apr. 1703»

SECTIO L

IT z24-ay" = bz y* aquatio exprimens relurionem
S inter Ordinatam 7 & abciilim v, i qua Eapontes
m, n, ¢, ¥, denonint quotlibet Numores, fntegios ver Fra&es,
Affirmativos vel Negatvos,  Poratur £ —u == ¢ Lrit
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et e

- — a

mx 3c~ -1 - 5ex

e hic Seris hee funt notanda @ (1.) Quod licera
majulculz B, G, D. &e. defignent coe{hcxmtcs te e mi-
norum ipfis immeciat¢ precedentium: (2.) Q.od
exhibcat Quadraturas ommam Figurarum (badmml‘mm,
qu-rum Cu*v¢ per aquat.onem trium termigorum defi

munwii ¢ (3. ) Et q-0d fcmper fint Quad:abiles ,

y 5T ~+ .

[ 8

m % 1=
quipdo - TI - eft numerus integer & aliirmativus,
mn “"X'r.’x‘-tn

quem vocemus Lo (4. ) Speciatim 1 -1 dav numerum
'j"a.'m o ura { ab initio fueptorun ) Scrict Arcam que-
fuam conltruemivm ¢ ((5.) Qnoa f. yonatur ¢ = o,
mumorwr Lize Series in Celct ¢ 1 .rema Newtonias

num
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num pro Binomio communi ; & proinde hoc Theorema
eft hujus Seriei cafus (“pecxahs & fimplex: (6.) Clum
fit Applicatio hujus Seriei ad Figuram pamcularem, he
regule funt obfervanda. * Reducatur aquatio. Cur-
vam datam definiens ad formam gereralem; & ex com-
paratione particularis cum generali invenienur.coefficien-
tesa, b; ut & exponentes my, n, €, 1. ’*accu.ma, St ex-
poaentes {ic detcrminati non fac ciant | numerun inte-
grum & affirmativum, (juxta cor‘dmoncm n Nor. 3.
aﬁ'gnatam ) tum alius terminus @quationis particularis
a quantitate z liberetur 5 & {1 nune exponentibus denuo
determinatis non competat iila Qu: {deabilitatis conditio,
tum reliquus termigus a quantitate z fibererur @ Nam.
rullo labore quilibes ex tribus termaizis aguationem da-
tam conflitventibus " a quantitate z liberari potedt,  Teeo
tia, Si aquationi per Regulam pracedeatem tracata.
non conveniat pradita Qadr“bzi.tans conditia; tum
per Seriem quaratur Aree complerﬁerf{um {: ydz:
quo cogpnito ftatim habetur Area quaclita ;. nam, ut omnis
bus.gotum, zy-~{ ydz=1{:2zdy. Erutfincccn-
fufione Complememum per Seriem obtineatur; in equa-
tione data Curvam particularem definiente pxo z {criba-
tur ¥, &proy fcnbamr Z: Fadaque bdc mutaticne
Ordinatz in Abfafﬁm ¢ Abfciflz in Ordinatam, tra-
Getur xquatio juxta pt xccg}ta reguiz lecunde donec
dli conveniat Quadrabilitatis condytio, vel eandem ipfi-
non pofle corivenire pateat.,

Exemplm,m Sitzs~l-y*=bzy. Quia blc m=-3,

=3, €=1, r==1, a=—1; ideo l=1, adeoque

1” + 1=2. Et pramde ( juxta Not. 4 ). duo pnm1 Serel
termini dant Aream =1z y — 2bz*y ",
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Exemp. 2. Sit 27 4ay?=bzy*, uvbim=s7, n=73,
e=1, r=2; quifaciuntl=2; ideo (juxta Not. 4. )
tees primi Seriel termini dabunt quzfitam

7 b 2b*
AREAM ==z y =~ = 22 e 2} yiy,
10 153 154

Exemp.3. Sitz® 4+ kyf=hz=* y™; uli m=r,
nz==§, e== 2, r== 113 atquia hi non fictunt 1 mmerum
integrum & affitmacrivam 1 ideo ( per Regulam fecundam )
Iibero terminum h %z > y ' a quantitate z ;. & fic xquatio
fit 27 —hy" = —kz'y'; uwbla=-—bh, b= —k;
X m=j5, n==1x, ¢c=2, i==¢; qui faciunt !==r: Unde

35 k
AREA=—2z2y———12% y'f
16 16 h

Exemp. 4. Sit 2> —hy* = —Kkz* y»; ubim=2,
n=-2, e=2, t==23 qui non faciunt 1 numerum inte-
rum & affirmativum ;  ideo libero terminum — k 2* y= i
quantitate z; &tumz® -~ kKy*=hz>* y*; ubi a=k,
b==h; & m=s30, n==2, € = —3, I==2, qui faciunt i==1, ideo

h -1
AREA= -2z y
k/
, 48’ g ,
Exemp. 5. Sitz* — T yo = — B 2 y*; ubi m=2,
-1 1

ne=6, e=2, r==4; qui non faciunt I numerum integrum
& affirmativum ; idemque contingit liberato (d quantitate
z ) utrolibet ex reliquis: Ideo juxta regulam Tertiam quaro
Complementum 5 quare (ut jam premonui ) ponoz=Y ;
y = Z ; unde xquatio data erit

b

~r? 48 6 g 4 23
Y- —Z=-77ZY

quz (juxta Reg. 1.) reduta ad formam generalem erit hujus
modi
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mode-—-—-——-— Y‘—-—- Z Y ubi m= &,

48* 48
n==2.c=54,r==2 ; qui non faciuat L numerumintegram & affie-

mativamy ideo(juxta Reg. 2.)libero terminum vltimuma Z ¢

L2 1 2 h — 23
undz Z —_—— Y = ———— Z ¥ Y ’ ubi m=:z,
48 43’
) I h
nz=2, €= ~—4, 1==2; unde l=r; a==——, b= ——
48 48"
Unde Arcz qu;mt& comp ementum eft
h
._szym-- 27 Y faizy—— oy,
25
h -,
Ergo etfam Area quazfita f: zd y=1%1zyJ —zy

SECTIO IL

S m n 2€¢ 2C¢-n ¢ C+n
ITz “ay =bz vy Ffz y xqui
tio exprimens Relationem inter Ordinatam z & Abfciffam y.

Erit
1 cFr gef-1 2¢)1
AREA=Azy4Bz y +-Cz ot y + -

Dz3 e-}-x y3c-—]ax iz 4¢}1 4c+x +

&

S5ef1  §Copx
Fz y

?

Ubi
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Tibt ( pofitis 2¢4 n=t, ¢ n=5) A = ~—o—
m-n

PR,

L e anadied

m—ev s Afe—m

B I ettt puromatrn o ———— vty W o

— —_— a
mxc 1} nxe:

[
S S amacon. ——

m—2 et % bA f-m—e x c+r+r % e»{-z % f B2 eb—mmb.

C= —
maxac-} x+n ax 2e+1
m—-z ex c+x+rxe+:x bB 4-m—ex2 c-f1-}-sx2e-f-1x£'C
max 3 c+1 +naxae+x
v — m»zexzc—}ox-{—rxze—}-xbe-}-m—ex;c—}-lJ—sxge-}- D
ma x 4c,~«}—r -+ nax4e+ P

Cant 1]

m—2€x3C1-rn3et-1% bD-fm—exqc-f-1sxgeix f F

!, e
e~

MAX§jC-t1-4na x ;e+z..
e
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De hac Serie (cujus progreffio primo fer® intuituefi
manifefta) hzc funt notanda, (1.) Quod figure (qua-
rum Curve pradicti xquatione cefmiuntur) funt Qua-
drabiles, quando Numeri exponentiales m,n, ¢, ¢; &
coeflicientes a, b, f habent relationes modo afiignandas ;

2¢-tmxn—a2e
fcil : quando eft numerus integer & affir-
— cm—en

mativus, quem vocemus | & (cum 1 eft major quam
2) quacdu Coeflicientium relatio eft L.

P P —— 0 e e

m—2 exlc—cf1-drxle—ed-1 bU
P
¢

I

e—mxlctr—sx leds

m—z2exlc—2ctifrxle—zeds bP
Koo}

d

mx lcde1 Fn xlefx

me—exlc—cdurtrxle—ed1fl
- %
a

m xlcd1tnx le 41

Ubi U & P denotant Coefficientes Terminorum duo-
rum, qui immediate pracedunt uftimo Arex quafita
Termino ; fcil: U eft coefliciens teramniad Ulimum
propiaris, P coefficiens termini ab ultimo retororis:

“sed-1 sc-fa
utfitz i effct ultimus Arce quatine i
minus, tum U denotaret E, & P denowaret D, () Ul-

Aaaaaaaa s
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timus ille Arcx quafitz terminus ex valore numeri | cog-
nofcitur ; nam hic ctiam H-1 dat numerum termino-
rum (ab initio fumptorum) Seriei, qui Aream qnzfi-
tam conftituunt. (3) Si fuerit I=1, tum cocificienti-
um relatio debet effc bac

L LR g ——rep—

2e—mx1 = ArA b e~mx r—AJ-sA |

o Y e T

S Sy Vmnny ot x—-—;

-~ —— f R —n a

e—mxcF1—sxe4-1 ¥ mxc-t-1-fnxef-1

Si I==2 ; relatio debet efle hzc

m-—2exCe=1-1xe-;1 bB
x =
B w  Pu— . - P — f

e~=Mx2C-}I1=5x2€-}-1

ze—mxi—-=A1rA b

———xv——u

a

m x 2c-1-4- 2641

PRSI, -

I

m—excd1sx€t+1 fB

X
a

mx,2 c~=1-Fn % 2¢-=1

SECTIC
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SECIIO Il

¢ ¢}n 2¢ 2C--n

‘ m n
Sire say i y k- y

3¢ 3c-}-n 4¢ 4c-Fn

_ J- bz g A €9¢. xquatio exprimens re-

lationem inter ordinatam z & abfciflamy ; & conftans
terminis quotcungs Eric.

‘e-1 -1 2cF-1 201
Arca=A 7z y-}-Bz y -+ Cz y -+

3e-l-1 3c1 4e--1 401
Dy +E oy 4YF

Quod in fallor, cft Theorema non contemnendum.
Caiculo per-facili inveniuntur A, B, C, D,E, (¢, ut
& Quadrabilitatis condicicues, & quot termini ferici A-
ream quzfitam ceoftituant,  Crefeir guidem numerus
haswim conditionum pro multitudine termisioram, ex Gui-
bus conflat 2quatio relationem interz & y definiens.Er fpe-
ciatim {1 illa terminorum multitudo vozetur Njtum Na-z,
eft numerus conditionum-Quadrabilitatis ; quarurn una

Exponentium m, n, €, c relationem refpicit, fﬁ"]‘ imc;ut

Nee—=2¢ - 26 «=Ng }m -1
[

J

~CM += G

=f1
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eft numerus (quem vocemus 1) Integer & affirmativus.
Reliquz vero conditiones coefficientium a, b, f, g, b,
&'e. refpiciunt.  Ac deniq; -1 dat numerum termi-
norum (ab initio fumptorum) feriei, qui Aream quafi-
tam conflituunt,

Corol. Ex hac Scrie generali deduci poteft Series,
qux exhibeat Quadraturas Figurarum, quarum Curve
definiuntur per xquationem  conftantem terminis qui-
busvis, quixquationem Sectionis tertie generalem con-
fticvunt,  Nam ad hanc obtinendam opus tantum eft
Scricm computare pro aquatione conflante tot terminis
(ab initio fumptis) @quationis generalis, quot- iaclu-
dent Terminos &quatio Curvas definiens. Tum ex va-
loribus quantitatum A, B, C, D, ®¢. Eliminentur ille
coeflicientes b, f, g, &e. que ad xquationem propofi-
tam non fpectant ; relique dabunt arcam quafitam Ex-
emplo res datebir.

SECTIO IV.

S m n € C-n 3¢ 3¢-Fn
ITz =ay tbzy F g2y

Equationcm exprimens relationem inter Z& Y. Jam quia

m n ¢ c¢}n 2¢ 2¢-}n 3¢ 3¢+n
z =ay bzy Hfzy ey

efl illa pars pars ®quationis que (fumptis terminis in
ordine a principio) includit xquationem datam ; quam
deinceps (brevitatis caufla) wequationcm complcram vo-
cabo; ideo Figurarum (quarum Curve dcfiniuniur per
aquationcm completam.)

Arce
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e ¢ .
Arcx =Azy--Bz ch I-]- Cz 2 y2c+ -
Dzae—!-! y3C+‘ +Ez4e+ly M!.]_Fzse-}—x y5c+"+€5’c.

&a,b, f, g ingredientur valores quantitatum B, C, D,
E, F @&c, Siergo in hisvaloribus ponatur ubiq; f=o

. 26 200 zauationem datam non ingreditur) habe.
(quiafz y o )
bis valores quantitatum A, B, C,D, E, &¢. qui in Seric
fubftituti dabunt Areas quafitas., Et Calculo inito in veni,

D g

m ¢—M—C—nxA-+m—e b
T e, == X -
m-}-n — — a
m xc-}-1-}-nxe-}-x

¢-}-nxe-}-1--m—exc+1 bB
C= ' - x—

mx2¢1-4-nx2esd=1 a

-t ———

m—3ex 1A} 3c4-nx--Axg

Pcm—

max3c-f-x

L e X PSS DR g e B TRt~ o
D s & L We————0 s
“Fm—Cr2Cd-1f-cnx 2 1 ¥ mbE
ety ORI AU ..o 2 ot Gosmiraretatoshe ms s W VI s &

f-naxzc—-x
Bbbbbbbb [Fe
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m— 3exc+1+3c+nxc+x:

max4c+l

s | g

——

—=gB-}-m—ex3c1--c-f-nx3ef rx-~bD

+nax4e+x

S —

m: —3ux20d-1--3¢fnx26-f-1+

F=

~~may 5c4-1

— (————— P r—— . So———

= gCFm—exqcf1+4-cf-nxgef- 1 x—bE

R

Fnaxse-1

m=—-3ex30-f13-}-cFn*3ctrx

-}maxéct1

S

G=

.,..gD-l—m—«c % 5c+|+c-]—n % §€~-1 y=bF'

el o Y ‘

~}-na xéC‘-’— 1

W b e -

Ex
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Ex his patet progreffio reliquorum in- infinitum. Ec
fic habetur Series exhibens Quadraturas omnium Figu-
rarum, quarum Curv defimuntur per hanc quationcm

. m n e cfn 3¢ 3c-tn.
uatuor terminorum,
d z=uy +bzy gz oy

Et notandum quod conditiones Quadrabilitatis & nume-
rus terminorum . Serici, Aream quamliber qux fitam
conftituentium, eadem funt cum conditionibus Qua-
drabilicatis, & :umero Terminorum, que conveniunt
Figuris. quarum Cwrv per xquationes completas defi-
nuntur.

Corol. Prxter has duas feriesin § 2 & 4 propter
Figuras quatuor terminorum, pofiunt eodem modo in-
finitae alie feries computari pro cateris cafibus Figura-
rum, quatuor terminorum. Quod etiam intelligendum
eft De omnibus aliisFiguris, quarum Curve per zqua-
tiones quotlibet tcrminorum numcro conftantes definiy-
tur.

Non jam vacat ipfam Methodum minutiatim defcri-
bere, per quam ad hujofmodi Series pervenio ; brevem
tamen ejus rationem exponere forte non ingratum erit.
Affumo Scriem ex z pariter ac y compofitam, fc:

P q s h 1 k
Azy4+Bz y 4Czy Dzy 4 €e.=1:zdy. Cu.

jus finguli termini (preter primum) habeant Exponen-
tes incognitos. Tum @quationem inftituo inter duos
valorcs quantitatis dz, quorumalter ex hacferie, alter cx
aquatione relationem inter z & y definiente per Me-
thodum Calculi Differentialis dire@2m facile invenitur.
Ex terminis hujus 2quationis rite reductx primo deter-
mino -
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1IN0 exponentes incognitos p, q. ‘g, h, Lk &c. Et de
in cocflicientes A, B, G, &, Et {1 plures fint compara-
viones, quam quas determinandis his coefficientibus fuffi-
ciung, wm cx reliquis deduco Quadrabilitatis conditio-
nes,  Sireda incatur via, Calculus eft longe facillimus;
mulrafq; habeo Regulas huc fpedtantes quas alias forfan
tradam ; ut & ufum hujus Methodi in inveniendis Qua-
draturis irrationalibus finitis, quando rationales non daq-
tur : res enimomnino in poteftate eft.

IV. 4w




