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111. Specimen Methodi Generalis determinands
Figurarum Quadraturas.  Autore Jo. Craig.

Ad D. Georginm Cheynenm , M. D.

Acile credas, Vir Eruditiffime, mihi non parum

arridere, qudd Methodus , qud ufus fam 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 3 eundemque ipfe tanto cum fuc-
ceffu fequaris, ut Methodus Calculi differentialis inver-
fa incredibili incremento jam 3 te promota {it in Libro
tuo, quem D. Archibaldo Pitcarnio Patriz noftre & fc-
culi, hujus Ornamento inferipfifti.  Sed multa (ut
n6fti ) ad Methodum illam iaverfam perficiendam ne-
ceflaria adhuc invenienda fuperfunt. Ego Tibi rerum
harum judici peritiflimo 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 [ = d y, omnes illz Methodi poftulant ut
z per y & datas exprimatur ; quod tamen fieri non
poteft, quando zquatio relationem illam definiens ul-
tra Cubicam vel Bi-quadraticam afcendit. Nam, non
fine magno hujus fcientiz opprobrio, hazret hic adhuc
Algebra Vulgaris.  Secundo, quamvis regula innotelceret

generalis
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generahs inveniendi Radices equat ionum eujuftangue
graclis;  huic ramen Mecthode inveriz (xor{ns fo“_r e
utilis :  Rad'x enim z wrdis ram g:om,,; ity invoivere-
tar, ut noild arte (hictenus cogmth ) A differentishi
ad Integralem » wreflus dari peitst. Ob bas rationcs,
Vir clan(ﬁmc, aras vias & f avenie jf::s) SOBATU RO
pror{us irrico rem fura agwc s, Bt quia v Lis me
quedam tibi ron dnpm irura iaveaific !0‘“’0 deo eutum
Specimen Tibi publice 1mpcrc ri conliitni.  ¥iocer in-
terim ut Deus Ocum tibt & vitam, we Geomerriam
ac Medicinam ad talem perducas pcm.mor.cm ¢ -
lem in utrdque editz a Te Primiie meritod exp cCare

faciunt. . . o
Amicum Tibi devin@ifimum ,

Cillingham, f o, C)’ dl:g .

22 Apr. 1703»

SECTIO I
IT z°»4-ay" = bz"y" aquario exprimens relurionem
inter Ordinatam 7z & abeifam v, In qua Eaponontes

m, n, ¢, ¥, denonint quotlibet Numicres, fntegios vl hxcto;,
Ahmmuvos vel Negativos, Poratur £ — 1 == ¢ Lrit
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e hic Seris hee funt notanda:  (1.) Quaod litera
majulculz B, G, D. &e. defignent coefhumus te e mi-
norum ipfis immeciat¢ precedentium: (2.) Q.od
exhibcat Quadraturas ommam Figurarum %adrdmlmm,
qu-rum Curvie per @quat.onem trium termigorum defi-
munwi @ ( 3.) Et ¢.bd femper fint Quad:abiles ,

ysc+l - .

[

qu,r,.,o ----- - eft numerus integer & alirmativus,
I‘ﬂﬂ ——rr ve=Cll

quem vocemus Lo (4. ) Speciatim | -1 dav numerum
Serminoura ( ab initio fumptorum ) Seriet Arcam quac-
fiam conlt remivm = ((5.) Qnoa f. yonatur ¢ = o,
muatabiiur Lxc Series in Celct‘c + 1 urema Newtonias

num
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num pro Binomio communi ; & proinde hoc Theorema
eft hujus Seriei cafus fpecxahs & fimplex: (6.) Clum
fit Applicatio hujus Seriei ad Figuram pamcularem, he
regule funt obfervandz. * Reducatun aquatio. Cur-
vam datam definiens ad formam gerreralem; & ex com-
paratione particularis cum general inveniemur.coefficien-
tesa, b; ut & exponentes my, n, €, 1. ’Qec'unda, St €x-
poaentes fic detcrminati non fac ciant ) numerun inte-
grum & affirmativum, (juxta condmoncm wn Nor, 3.
aﬁignatam ) tum alius terminus @quationis particularis
a quantitate z liberetur 5 & {1 nune exponentibus denuo
dererminatis mon competat iila Quidsabilitatis conditio,
tum reliquus termigus o quantitate z liberetur Nom.
rullo labore quilibes ex tribus termizis aguationem da-
tam conflituentibus " & quantitate z liberari }zb[iﬁ Ters
tia, Si mquationi per Regulam pracedeatem tractata.
non conveniat pradicta Qadr“bzi,wzs conditis; tum
per Seriem quaratur Arex complerﬁentum f: ydaz:
quo cogpnito ftatim habetur Area quafita ;. nam, ut omnis
bus.notum, zy—~f ydz=1{:2zdy. Erutfincccn-
fufione Complememum per Seriem obtineatur; in equa-
tione data Curvam particularem definiente pxo z {criba-
tur ¥, &proy fcnbam; Z: Falique hic mutaticne
Ordinatz in Abfcxifam ¢ Ablciflz in Ordinatam, tra-
Getur xquatio juxta pr mccgta regulz lecunde donec
il conveniat Quadrabilitatis cendyio, vel eardem ipfi-
non pofle corvenire patear,

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

=3," €E=1, r_..x at=1; 1d\.ol._1,‘adeoque

}:-}- 1=2. Et promde ( juxta Not. 4. ). duo primi Sexel
sermini dant Aream =1 z y — bz y"*;

Lrrrenw Baxemps.
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Exemp. 2. Sit 27 4ay?=bzy* uwbim=s7, n=—73,
e=1, r=12; quifaciuntl=12; ideo ( juxta Not. 4. )
tees primi Seriel termini dabunt quzficam

7 b 2b?
AREAM ==z y =~ = 2 e 2} yiy,
10 154 15a”

Exemp:-3. Sitz? 4= RKyf=hz-* y™y ubi m =1
n==§, e==2, r== 113 atquia hi non fictunt 1 nmumerum
integrum & affitmarivam : ideo ( per Regulam fecundam )
Iibero terminum hZz > y ** a quantitate z ;. & fic xquatio
fit 25 emhy" =m—kz*y'; uwbla=-—h b=—kj

b

X m=35, n= 11, ¢==2, i==¢; qui faciunt I==r: Unde
5 k
AREA=—2zy———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=*
quantitate z; & tum z® -~ kKy*=hz>* y*; ubi a=k,
b==h; & m=s0, n==2, e == —3, 1==2, qui faciunt =1, ideo

h -1
AREA= -~ 2z y
k/
. 48 8 .
Exemp. 5. Sit 2> — -l-- Yo = — —I- 2* y*; ubi m=2,
L ¢ 1

ne=6, e=2, r==4; qui non faciunt I numerum integrum
& affirmativum ; idemque contingit liberato (d quantitate
z ) utrolibet ex reliquis:  Ideo juxia regulam Tertiam quzro
Complementum 5 quare ( ut jam premonui) ponoz=1Y ;

y = Z ; unde xquatio data erit

| 2 48" a6 g 4 23
Y-—Z=-77Z Y

quz (juxta Reg; 1.) redulta ad formam generalem erit hujus
modi
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mode—-—-——-— Y——-—- Z Y ubi m = ¢,

4g* 48
n==2.c=5g,t==2 ; qui non faciuat L numerumintegram & affie-

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

2 1 h —4 2.
unds Z —_—— Y = Z Y " wbi m=:z,

8 48"
¥ I h
n==2, €= —4, r==2; unde l=r; a==——, b= ——
48 48’
Unde Arez quzmtx comp ementum eft
h s
[4
-—sZY--—~ Z Y fenzy—— zy 5
25
h =g,
Ergo etfam Area quafita {: zd y=1zy4 —zy

SECTIO IL

S m n 3¢ 2¢-n ¢ C4n
ITz “ay =bz vy Ffz y 2qud-
tio exprimens Relationem inter Ordinatam z & Abfcifflam y.

brit
eF1 cr gef-1 2041
AKEA=Azy4Bz y +Cz2 ot y + -

Dz3 ct-x y3€+1 LEz 4t 4c+x +

Set-1  §Cofx
Fz y

sy Ua

Ubi
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Tibt ( pofitis 2¢4 n=t, ¢ n=5) A = ~o—
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maxzc-}—x—’(—naxze—{—x

— S s

B e

_m—zex c+x+rxe+1x bB m—exz c-f1-}sxze-f-1xfC

——,

ma % 3 c+1 +naxae-}_-x

S —r—y * Dm— - —

S g—t —— e ittt 91

m»zex2c+1+rx 2e+1be—}-m-—~ex 3c—}-1»¥-sx3e+ wfD

¥ = —

ma % 4c,~«}—r -+ naxv,e—]—- P

Cant 1 d

m-«f—zexgc—}- +1‘x3€+1x bD ~bm—exg4c-f-1sngef-ix £ F

— NG P pudhrg

ma X §c-f14na x se—f-n_
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De hac Serie (cujus progreffio primo fer® intuitu efi
manifefta) hzc funt notanda, (1.) Quod figure (qua-
rum Curve pradictd xquatione cefmiuntur) funt Qua-
drabiles, quando Numeri exponentiales m,n, ¢, ¢; &
coeflicientes a, b, f habent relationes modo afiignandas ;

2¢-Fmxn—2e
fcil : quando eft numerus integer & affir.
— Cc m—en

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

P ——— et e e

m—2 exlc—cf1-drxle—ed-1 bU
%o
f

I

e—mxlctr—sx leds

m—z2exlc—2ctifrxle—zeds bP
Koo}

a

mx lcde1 Fn xlefx

me—exlc—cdurtrxle—e-d1fl
- %
a

m xlc41tnx le 41

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

“sed-1 sc-fa

ut itz y effct ultimus Arexe quatine i
minus, tum U denotaret E, & P denowaret D, () Ul-
Aaaaaaaa s
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timus ille Arex quafit terminus ex valore numeri ] cog-
nofcitur ; nam hic ctiam H-1 dat numerum termino-
rum (ab initio fumptorum) Seriei, qui Aream gnzfi.
tam conftituunt.  (3) Si fuerit =1, wm coeficienti-
um relatio debet efle bae

Ot B o s—— ——rep—

2e—mxI = ArA b e~mx 1—A.J-sA |

M g Wrmng—y x -._.;

s Y, e T

f R — ——h_a

e—mxct1—sxe4-1  § mxc-}-1-nxe41

Si I=2 ; relatio debet efle hzc

m-—zexCef=1--1xe-}1 b B
x =
B g Pu— . - earmentnn {

e~—mx2C-}-1=—5x2€-}-1

-

ze—mxi-=Af1rA b

— N S

a

m % 21 X 21

—_— C—
m—exCt 1 fSx€41

fB

X
a

mx,.2 410 % 2641

SECTIC
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SECIIO Il

: m n ¢ c¢tn 2¢ 2¢4n
Sire ey ey y

3¢ 3c-}n 4¢ 4¢n

oy J- bz g A &¢c. xzquatio exprimens re-.

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

‘ef-1 c-fer 2¢-F-1 2041
Arca=A 7 y-|-Bz y -+ Cz y -+

3e--1 3¢--1 4c--1 4¢1
Dy  +E oy  4Y¢

Quod in fallor, cft Theorema non contemnendum.
Caiculo per-facili inveniuntur A, B, C, D,E, ¢, ut
& Quadrabilitatis conditicues, & quot termini ferici A-
ream quafitam ceaftituant,  Crefeir quidem numerus
hawm conditionum pro multitudine terminorum, ex qui
bus conflat 2quatio relationem interz & y definiens.Fr fpe-
ciatim {i illa terrinorum multitado vozerar Njtumn M-z,
eft numerus conditionum-Quadrabilitais ; quarurn una

Exponentium m, n, €, c relationem refpicir, fﬁq; Lz ut

Nec—2¢ 4 2¢ «=Ng Fm -1
[l

J

~—Ch == CI

=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; H-r1 dat numerum termi-
norum (ab initio (umptorum) feriei, qui Aream quafi-
tam conflituunt,

Corol. Ex hac Scrie gencrali deduci poteft Series,
qux exhibeat Quadraturas Figurarum, quarum Curve
dcfiniuntur per xquationem  conftantem terminis qui-
busvis, qui@quationem Scctionis 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, @, que ad xquationem propofi-
tam non fpectant ; relique dabunt arcam quafitam Ex-
cmplo res datebir.

SECTIO 1V.

S m n ¢ c4n 3¢ 3¢-Fn
ITz =ay +bzy g2y

Equationem exprimens relationem inter Z& Y. Jam quia

m n ¢ c¢tn 2¢ 2c4-n 3e 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) wquationem complcram vo-
cabo; ideo Figurarum (quarum Curve dcfinianiur per
aquaticncm completam.)

Arcze
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e ¢ .
Arcx =Azy--Bz ch l-]- Cz 2 yzc_l. -
Dzse-l-! y3C+‘ +Ez4e+ly 4£rl-l+Fzse+x y5c+-x+@,€'

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

(quia £ zcyzc+n zquationem datam non ingreditur) habe.
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 s—— = X -
m-}-n — — a
m xc-}-1-}-nxe--x

¢-}-nxe-}-1--m—exc}1 bB
C= ' - x—

mx2¢-}-14-nx2ed=1 a

-t ——

M= 3ex1—A-}-3cf-nx--Axg

Pcm—

max3ct-x

e e e g
D s & L We————0 o)
“Fm—Cy 2= 1f-cfnx 20 1 ¥ b
ety ORI AU .o + st Gosmiorarstatoshe mns s g WP s 4

“f-naxzc-x
Bbbbbbbb [
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m— 3exc+1+3c+nxe+1:

max4c+x

e e

——

w=gB-}-m—ex3c41--c--nx3e 4 rx-~bD

+nax4e+x

N

nm: —3ux20d-1--3¢4-nx2¢-f-1+

F=

~~ma y 5c4-1

— (————— P r—— . So———

wgCm—cxgc-f 1-4-c-f-nx4e-f- 1 x—bE

R

“Fnaxse-1

G m=-3ex3¢=}-135-}-c-}n*3etrx

-+maxéct1

S

»-gD-}-m—«c % 5c+|+c+n % §C~}-1 ymebE'

el e ) ‘

W b e -

~}-na x§€+ 1
Ex
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Ex his patet progreffio reliquorum in- infinitum. Ec
fic habetur Series exhibens Quadraturas omnium Figu-
rarum, quarum Curv definwuntur per hanc xquationem

. m n e ¢fn 3¢ 3¢fn.
uatuor terminorum,
d z=uy F+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-
nwntur.

Corol. P-xter has duas feriesin § 2 & 4 propter
Figuras quatuor terminorum, poflunt eodem modo in-
finita alix 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 definiyr:-
tur.

Non jam vacat ipfam Methodum minutiatim deferi-
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
Azy4Bz y +Czy +Dzy 4 &e.={:zdy. Cu-

jus finguli termini (prcter primum) habeant Exponen-
tes incognitos. ‘Tum @quationem inftituo inter duos
valorcs quantitatis dz, quorum alter 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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mino exponentes incognitos p, q. ‘g, h Lk & Et de
in cocfHicientes A, B, G, e,  Et {1 plures fint compara-
viones, quam quas determinandis his coefficientibus fuffi-
ciung, wm cx reliquis deduco Quadrabilitatis conditio-
nes, Sirccta incatur via, Calculus eft longe facillimus;
mulrafq; habeo Regulas huc fpectantes 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. 4n




