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tate facile perfpeurus foret; jam: vero, quoniam ee
gregium illud Rei Medicz Lumen amifimus, eaden
aliis Eruditis perpendenda fimul proponimus & dijudi-
canda. Tibi prefertim, Vir Do&iflime, cujus auctori-
tatem & ille plurimi fecit, & nos pracipuam habemus,
Judici fimul- integerrimo & maxime idoneo, totam
itam difputationem lubentiflime fubjicimus:

HI, Methodus Differentialis Newtoniana Illuftrata,
Authore Jacobo Stitling, é Coll. Balliol.. Oxon,

Rithmetice pars przcipua confiftit in inveniendi

in numeris quantitate quicunque determinatd ;

cum vero quantitatum & npumerorum natura non pa-

tiatur ut omnes quantitates exhibeantur in numeris ac-

curate, necefic habemus ad Approximationes confugere.

Hoc eft, ubi quantitatum valores mathematice accura-

ti neqeunt obtineri, quarendi f{unt ii qui ab accuratis
diftant minus datd quivis differentid.

Quicquid hic de re 3 Veteribus ad nos pervenit,
vel eft particulare, ur Methodus eorum reducendi A-
quationes Quadraticas; vel faltem ufibus gencralibus
male deftinatum, ut Methodus Exhauftionum. Fieta
quidem primus erat qui aliquid generale in bic arte
aflequutus eft : quippe invenit methodum reducendi
fEquationes Rationales, quz folx tunc in ufu erant,
In hic acquievére omnes Geometrx ex cjus temporis
bus ufque ad ea Newroni. Hic ex Interpolationibus
primo pervenit ad Series: quas poftea: ad reductionem
Aiquationum omnium omnino generum univerfalicer
applicuit. Hxc autem mecthodus procedit per quane
titatum nafcentium & evanefcentium rationes primas
& ultimas, feu i ita loqui licear, per quantitatum coin-

cidentium
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cidentium differentias infinite parvas. Sed. & ulcerius
promovit Newtonus hanc methodum; docuitque qua
ratione approximandum fic ad quantitates quz deter-
minantur per regularem feriem terminorum, non per
Aquationem ut vulgo fit.  Arque fic pofuit fundamen-
ta calculi hujus Differentialis, qui procedic per quanti-
tatum differentias cujufcunque magnitudinis: ideoque
eft methodo Serierum univerfalior.  Per hafce artes
Newtonianas, univerfa doctrina Approximationum redu-
citur ad {olutionem Problematis, /nvewnire Lineam Geo-
metricam que  per data  quotcunque punita  tramfibit.
Ex hujus inquam folutione inveniuntur radices ~£qua-
tionum quarumcunque, & etiam quantitates quarum
relationes ad alias datas per nullas Aquationes hacte-
nus notas poffunt exprimi.. Exiftimo igitur Newtonum
perduxiffe methodum Approximandi ad {ummum per-
feQtionis faftigium; dum ex unico fimpliciffimo prin-
cipio totam hanc doctrinam Jonge - lateque patentem
deducit. Quapropter credendum eft animum Newtoni
non fatis perfpectum fuifle iis, qui ejus methodos ap-
pellant particulares, & alias tanquam f{uas & folas ge-
nuinas atque generales venditant, quz alix non erant
quam Corollaria facillima a Newtonianis.

Author nofter, in Epittola ad 0/denburgum, 0cteb. 24.
1676. data, mentionem fecit de methodo expediti du-
cendi Lineam Parabolicam per data quotcunque pun-
&a; qua dixit fe ufum fuifle ubi Series fimplices non
funt {atis tractabiles. Et hanc methodum primo pub-
licavit in Lemmate quinto Libti tertii Principiorum.
Atque in Le&ionibus publicis, circa idem tempus quo
dicta Epiftola fcripta eft, Cantabrigie habitis, expoluit
modum generalem determinandi Curvas cujulcunque
generis quz tranfibunt per totidem data puncta quot
earum natura pacitur. Ha Ledtiones {ub titulo Arith-
metice Univerfalis anno 1707.  publicatx funt, ubi ha-

betuz
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fecur methodus exemplis illuftrata in fe@ionibus Coni-
ciz. é&nno vero 1711, tandem prodiit, inter alios ejuf-
cem Authoris tractatus, ipfa Methodus Differentialis
plenius quam anic expofita, cum fundamento ejus de-
morfirato

srchimedes  in methodo Exhauftionum, Cavalleriys
in methodo Indivifibilium, & Walliius aofter in A-
rithmetica {nfinitorum, pofuerunt fundamenta do&rinx
de determinanda quantitate quzfitd per locum quem
obtinet inter terminos in data Seric: at qua rationc
approximandum eflet ad valores quantitatum fic deter-
minatarum. horum nemo docuit ; Hoc primus & folus
perfecit Newtonss: atque exinde haud parum ampliata
cft univerfa Analyfis. Nam ficut ante hoc inventum,
ea Problemata Arithmetica fola pro folutis habebantur,
ubi relatio quantitatis quafite ad alias datas definic-
batur Aquatione. jam pro folutis habenda funt non
minus ea, in quibus quantitas quzfita locum datum
{ortitur inter terminos date Seriei; fiquidem numeri
defiderati non minus accurate obtinentur per-Metho-
dum Differentialem, quam per extractionem Radicum:
hifce vero habitis, parum intereft quomodo ad cos de-
ventum eft. Et experientia multiplex docuit, quod
plurima Problemata ad AEquationes xgre deducuntur,
dum ad methodum Differentialem facillime, Qualis
eft ex multis aliis toties decantata Circuli Quadratura ;
quam tam perfetam, mea opinione, Wallifius in Arith -
metica Infinitorum exhibuit quam Archimedes illam
Parabolz.

Fropofitio
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Propofitio.

Invenire Lineam Parabolicam que tranfibit per extres
ma Ordinatorsm quotcanque aquidiftantinm.

R e

P A A, Ay 44045 46 A7Pa8 4y
B Bx. B3 B4 Bs B6 By B8
C C» C3 C4 C5 C6 Cy
D D. D3 D4 D5 D6
E E:» E3 E4 Ejg
F F F3 F4
G G2 G3
H
7

Cafus Primtis,

Defignent A4, A2, A3, A4, A5, 46, A7, A8, 49,
¢re.  Ordinatas xquidiftantes infiltentes Abfcifle in
dato angulo. Collige earum differentias B, B2, B3,
B4, B3, B6,B7, B8, ¢r¢. harumque differentias C,
C2,C3,C4,C5,C6,C7, dre. harumque differentias
D, D2, D3, D4, D5, D6, ¢rc. harumque differentias
E,Ea, E3}, E4y E5, &. hatumque F, Fz2, F3, F4,
¢re. Et fic porro. Differentie autem colligi debent au-

ferendo
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ferendo priores femper de pofterioribus. Hoc eft po-
nendo B==42 — A4, Byz=A43— A2, R3=d4— 43,
B4 =45 ~= A4, B§=—= A6 — 13, ¢¢¢. Tum C=B2 —B,

C»—B3— B2, (3=B4—B3, C4=B5 — B4, @‘c
deinde D— Cz—-C, D2—=C3—C2, D3=C4—C3, &
Et fimiliter funt omnes differentie fequentes colhgend ®.
Vel finta, B, 3.d,¢, & n, ¢c. zquales 4, 42, 43, A4,
As, A6, A7y¢¢- Eritque A—a, B=Bf—a, C—1y
—2fLa, D= —3y+3B—a, E=c—s0+6y
—_— 4B -+, F___c--ge—i— 104\ — xc'y—}-ﬂ& —a, G=
9 — 6 - 156 — 208 -+ 159 — 6B + a, ¢, In hifce
valoribus numerales Coefficientes iptorum «. 8,9, 8 ¢ &c.
.generantur ut in dignicatibus -integris Binomii 1 —2°,

I—z', 1—2f, 1—2f, 1—2, é"c Scribendo numeros
n—1 n—2 n—3

1,2,3,4,5,é*c. in Seric IX XX TTTXT X

=% ¢ . facceflive pro #. - Sit jam P @_quzlibet Or-

dmata rehquxs intermedia, & 4P ejus diftantia ab Or-
dinata prima 4 appelletur z, tum erit

PA9—=A)

Bx%4

CxE xT2 4
SN
Extxi-x2x2
Fxixis l‘ngzxz—axz—-df_‘_

‘{ =2 3—3  {—4 2‘5 &
ir— c-
- x 2 S *x 23 X -+

Dx3 x

G A= { X
Adeoque
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Adeoque fignum ipfius z mutandum eft, quando 7 g
cadit ad alteras partes Ordinatz prime, ut p 4.

Cafus Secundus,

Sit jam A5 Ordinata in medio omnium; pone
A—=B4-+Bs, B=D3+D4, C=Fo.-+F3}, D=
HHyy oo &a=0C4,b=1E3, c =Gz, d=1, &,
ideft, fifint A6—=a, 47 =8, A8 =1, A9 =&, ¢,
A4 =wn, Ay =n, A2 —=u, A=y, ¢»c. Pone A—ct—x,
B::B—- 2 - 23— A, C:y-——;}B—‘—Sao-—-j‘x-{—‘}h-p,

=6y - 148 — 14 -~ 14 — I 42 -} 6 — v, cic.
a—=a—2 A5 4%, b= — 4o+ 6 A5 — 4x -+ 2,
c=y—6B-+152—2045 15— 6A +u, d—
$H~=8y+28B—56 a-t+7045—56x+28 A8}, e
Er dicatur 45P, z, tum erit

43t axg
PR=45+ =7+
2Bz b2 33—1
1.2 X337
3Cz F 23 R3—1  33—4
1.2 3.4 X 5s.6 +
4Dz + 433 RR—1  R3—4 _ 3—9
1.2 x3'4- 5-6x758+
SEx Fe3z  33—1  RR—4 RR—9  3Z—16
1.2 Xs.l} S-6x7-3 9.xo+
&a
Cafus Tertius:
Sint jam A4, 4s, Ordinatz dux in medio omnium:
Ay 1+ 4 C3 -+ C4 E2 -+ E3
Pone 4 — s+ > B— + s C:-—--{;-_, —

2

10 A G 4~ G»
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G+G$’ &e. 4234’ &:‘:D},C:FZ) d:‘:.H; &e,

2

Vel fint 45 =0, A6=B, A7=1v, AB=2, &
Ay =, A3 =2, A2 =p, 4=y, &c. Deinde crunc
2d—at-xn, 2B=f—a —x -2, 20=—=19y — 383
dza e —3r g, 2D=30 —§y - 9B — o —
s d-gr— su - 9,&c Bta—ma—u, b= — ja--
3% —2y (=7 — §B - 10&— 10% -~ §A —p, d=
S — 7y 4218 — 352 - 556 — 21 - T —v, &
Et fit O pun@um medium inter 44, 45, atque appel
letur O P, = ; eritque Ordinata

Atz
P‘f&: e -+
3Btz 4g3—1
T X e
4 2.3
5C+ ¢z o METY A9
4 2.3 4.5 °
1D R aximn 4u—9 | 4—25
43 2.3 4.5 6.7 t
9E+wxuv4xu%wxggzgxgﬁwq%&&
4 %.3 4.5 5.7 8.9

in hifce duobus ctiam cafibus z et negativa, quando
Ordinata 7 @ cadit ad alteras partes initii Abfciflz:
Er in omnibus tribus cafibus diftantia communis Or-
dinatarum ponitur unitas.

Omnes tres cafus demonfirantur facillime per calcu-
lum. In cafu primo pro P L _fcribo fuccefiive 2,3, 9,
&, ¢, & & pro z interea o, 1, 2, 3, 4, &c. quz {unt
longitudines Abfciffx ordine fequentes; & provenient
xquationcs

s=4, P—=A-+F, y=—A+sB--C, d=4-38--3C-}D,
s -+ 4R - 6C - 4D - E, &,

{3 —— (22
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Be—a=B, y=~f=B+C, &=~y=B-4-201D,
¢—d&d=B--3C+3DFE, &
y=—120 -+ a==0C, d—29+4-B=C-D, ¢ —2d -9
::'C'Jl_ ZD+E, &C,
N __37,-}— 3@ — == 2, 9-—-'35\—‘,— 37——3:‘:1)—‘-[3, &e.
5_45\-1«-631-—-46"%‘0525, &e.

Hzx AEquationes, capiendo earum differentias, nullo
labore refolvuntur, uti videre eft. Et dant eofdem
ipforum 4, B, C,.D, &c. valores, qui- antea pofiti funt
in folutione. Et ad eundem modum demonfirantur
cafus duo reliqui.

Harum trium ferierum unaquzque converget ad va-
lorem Ordimatxz P £, ubi Ordinararum datarum dif-
ferenitiz {unt juftzz magmtudinis. At ubi non conver-
gunt, aliz artes adhibendx funt. Sed imprefentiarum
de hujus Propofitionis ufu pauca adjiciamus.

Defignent «, 3, 9,8, ¢, &1, 8, %, 2, &c. terminos
quofcunque xquidiftantes, quorum differentiz funt
perexigux ; & relationes quas inter fc obtinent de-
finientur quamproxime per quationes {equentes, quz
oriuntur capiendo differentias & differentias diffcrentia-
rum continuo, & ponendo cas xquales nihilo,

m-ﬂ::o

OL-——ZB"I" y—0C

a—38+3y—8=o0

a— 4+ 6y —4d =0

a— 5@+ 10y ~ 108+ 56 — =0

& — 6B - 15y —208 -} 152~ 6 }-n=0

a— 78+ 217 —358 4356 — 214+ 71— b=0

e —8B 28y — 564+ 70e — 568281 — 80 +-x =0

awe93-369—848+F 1266126843413 60+9%—A=0.
&e. Hzc
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Hze Tabula in ufum re>rvanda.eft, ut confulatue
quoties opus fit. Qued autem hx Aquationes vel ob-
tinent accurate, vel ad verum approximant, ubi diffe-
rentizz terminorum funt parve, patet €x demonitratio-
ne cafus primi Propofitionis.

Aflumatur qualibet Series =, @ @ =0 np  KC
Et quzratur terminus qui ftat proximus ante ;5 : patet
quod ille eft Z, ; videamus ergo qualem hzc methodus
exhibebit eundem. Reprafentet « terminum quaficum,
eritque

&= 8=0099,0099,009;0, C1may’ {0099,0099,0099,9,
17’2:7:0098;0392,1 568,7, S 2da ' 0099,9805,8629,3,
157=9=0097,0873,7864,1, § ¢ 3Mdy dara % ©°99:9994:3455:0
1= 8==0096,1538,4615,4, g 42 0099,9999,7824,8,
+=0=0095,2380,9523,8, stag ] 0099,9999,9895,8,
;== 1=0094,3396,2264,2. 612 1 0099,9999,9993,1+

Patet ergo quod hxc- methodus continue approxi-
mat. Si terminorum differenti® fuiflent minores, va-
lores acceffiffent citius ad verum, & contra tardius
quando differentizz funt majores. Hinc fi in Tabulis
numericis defit terminus, poteft is per hanc methodum
inferi:

Hoc modoetiam prodeunt ipfiffima Series Speciofe, qua
peralias methodos prodire folent. Proponatur 1-zz/~*
Ordinata Curve quadrandz: Ea eft prima in ferie regu-
lari 14-227Y, 14220, 122/, 1422, 1422, &
Otrdinatarum, qux omnes pratér primam dane {uas
arcas z, z-+32%, z 4328+ 120, ettt
&c.. conftituentes novam feriem cujus primus terminus
erit Area quzfita: qua ideo- invenictur ponendo pro
€3, a, & pro.reliquis in fuo Ordine B, 5, &, ¢, &c. Pri-
ma Aquatio dat « — z, fecunda a =z — ; 2}, tertia
=2} 2 1520 QUArtd @ = R = 5 20 520 12,

&e,
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&c. Eft ergo univerfim arca quafita z-— 2% -1 27
— izl 2 — Lz & Eftque hzc Series arcus ad
"Tangentem z, in circulo radium habenre unitati xqualem.
Eam invenit Jacobus Gregorius nofter, & cum Collinio
communicavit initio anni ¥67r. 3 quo, mediante O]
denbargo ad Leibnitium delata eft.

Sit jam &c, ¢, d, ¢, b, 4, P, @, 3, y, &, ¢, &ei o Series
utrinque excurrens in infinitum, ubi dantur omnes ter-
mini przter P in medio omnium. Sitd—a 1} 4,
B=@f+4+bC=y~+¢ D=&-+4d, E=c¢-te¢ &
atque erit- ‘

A
A—B
T
§4—8B-K3C
—
74—14B+9C—2D ,

140
424—06B4-81C—~32D-FsE

1260 +

664—165B+165C—88D-F-25E—3F

2772 +

4294—1144B+-1287C—832DF325E—72F-}7G
24024

—}‘ &Ca

Tnveftigatur hac Series ex Aquationibus, excerpendo
alternas in quibus numerus terminorum eft impac.
Nam carum differentiz relinquent terminos in hac Se-
rie; qux itaque ad libitum produci poteft:

Sit 1-}-z|~* Ordinata Hyperbole, & quzratur Area
¢jus qux jacet {upra Abfciffam z, quando ca evadic
unitas. Hxc Ordinata et media in Serie Ordinata-

rum
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sum, &c, 1.z 5, ¥zt 127 1], 12!
{:’;1 , 1--z)" 1--21%, -z’ &c  =quidiftantium,
hinc inde excurrente in infinicum. Adeoque Arex ab
hifee Ordinatis genite conftituent feriem confimilem,
cujus mediug terminus erit Area qufmta 3 que promde
obrinebitur per Seriem modo expofitam. Quando z eft
uutas, ur m caflu prafente, arex curvarum evadunt

s &1, %, 3,’:, &c. Hinceft A—=1 -

0('..‘ 619 zq’ 8) a,
7__u

ks 3 3 3__.15 —li xs:ﬁ
pypemani-o B""‘; SQC ;"[ 24 { 649

&c. Hifce in S'.rle fubﬁltuus, prodn: P, id eﬂ area

Hyperbole, 4 — 54— s + &e id eft, % —
c D sE .

A 2B 2E 4P g Ubi jam 4,

4.3 4.5 4.7 4.9 411

B, C D, &c. more Newtoniano, defignant terminos in {uo

ordine ab initio. Calculum appono.

TERMINL

Affrmativi Negativi,
2 §00,0000,0000,0000,0  ©625§,0000,0000,0000,0
62,5000,0000,2000,0 6 6964,2857, z418,5
7449,4761,9047,6 845,5086,5800,8
97:5586:9I3O:8 1193818:4731,9
1,3390,4086,1 1585,7062,3
188,7745,5 22,5708,7
2,7085,0 3260,2
3934 47.5
5,7 7

+4-7563:2539,3930,7494:1 —0631,7821,3370,8041,1

Summam negativam {ubducens ab affirmativi, habeo
pro Ared, id eft, pro Logarithmo Hyperbolico Binarii,

numerum 6931,4718,0559,9453+
Pro
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Pro conftrudtione Tabularum quarumvis numerica
rum percommoda eft Series qua f{equitur. Delignent
&c. ¢, dyc, b, a, 2, €, ¥, & ¢, &c. terminos alternos in
Serie utrinque ferpente in infinitum; Pone A—ea -4,
B=C-b C=9t¢, D=¢8-+d E=c¢-}-¢ &c
Et terminus inter o & 4 erit

4
FY
I A—B
TX T
1.3 24—3BF}cC
RS 27 +
1.3.5 xSA-9B+sc-—D |
T.2.3 v L
1.3.5.7 144—28B-20C—7D+E
3 < 2 +
1,2.3.4 2
1.3.5.7.9 424—90B+75C—35D+-9E~F .
. ¥ 16 +
1.2+3.4.5 2
1.3:5.7.9.11 13242978 +275C—154D1-54E—11 F4G
1402.304.5:6 ° 209 |
&e.

Hec Series fequitur ex cafu tertio Propofitionis,
ponendo z=o. Cocflicientes numeralcs literarum fic
producuntur ; exempli gratid, in quarto termino coe-
flicicns liter penultima Ceft 55 pone 5 +1=s &
numeri qui proveniunt ¢x multiplicatione terminorum
IxL:X m:x x";z xn: % 54x &c. crunt 1, 6,15, 20,
&c. Horum differentize 5, 9,5, funt numeri quafii.
Atque adeo Series ad libitum produci poteft.

Datis i ogarithmis numerorum 46, 438, 50, 52, $44
56, 58 & oc; invenire Logurithsoum numeri 53, qui
confifiit in medio emnium. Fone !, 52 -/, §4== =
3;44}8},:9750334: 450 Al 56 = B 3447‘*“'802’113;

¥ 4 0
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I, 48 -1, §8 =C=13,4446.6923.08, [, 46+, 6o =
D == 3,4409,0908,19., Hilce valoribus in Serie fcrip-
tis, primi quatuor termini dabunt 1,7242,2586.96 pro
Logarithmo numeri §3. Et cadem ratione invenire licet
quemvis alium intermedium.

In Conftructione ergo Tabularum fufficit primo qua-
rere aliquos terminos in debitis diftanciis. nam  reli-
qui poflunt hoc modo interferi.  Etenim continuo
{unt intercalandi termini primo inventi. ufque dum
perventum fueric ad uwltimos qui defiderantur. Hoc
meodo habebitur tota Tabula 'ex daris paucis terminis
{ub initio pro fundamento operationis. Sed non con-
veénit ut termini quos primo quarimus, fint omnes per
totam Tabulam zquidiftantes; nam fi omittimus al-
ternos ubi eorum differentia eft maxima, poflumus ali-
bi per faltum omittere duos, -tees, viginti aut forte
plures terminos. Numerus autem terminorum inter
duos datos confiftentium, qui omittuntur, debet fem-
per efle aliquis fequentium 1, 3, 7, 15, 31, 63, &c
dummodo volumus inferere eos per hanc Seriem; hoc
vero neutiquam incommodabit opus:

Poflunt autem pro Praxi termini in unam fummam
colligi, ut factum vides in hac Tabella. Prima expreffio
eft primus terminus ; fecunda eft fumma primi & f{ecun-
di; tertia eft fumma primi, fecundi & tertii: & fic porro.

4

21 .z
2

1904—B

16
11504=25B.13C
1 Iy

i
8 12254—245BF-49Cws5 D

2048
.xoi

396004—8820B4-2268C - 305D-F-25E
65536 Sic
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Sic datis aliquibus terminis "alternis, intermedii
confeftim dabuntur per hafce expreffiones, nulld ra-
tione habitd naturee Tabulz particularis. Nam he re-
gulz funt exdem in omnibus. Arez curvarum funt
proxime =quales areis Parabolice figure qua tranfic
per extrema Ordinatarum fuarum. Sed quoniam labo-
riofum nimis effec femper recurrere ad Parabolam,
computavi Tabulam {fequentem, qui Arex dire@e exhi-
bentur ex datis Ordinatis.

1|4R

1

A¥-4B
3|2t8p

9A4+32BF12C
5 L__*"?;;iﬁ_v R

4144216B+27C 272D
7 3 R

40

9804+ 58888 — 928CF10496D—4540F

9 R
28350 -
- 160674 4-106300B—48525C {-272400D—266550E L.427368F
598752 '

Hic numerus Ordinatarum eft impar, 4 eft fumma
primz & ultimz, B {ecundz & penultimz, C tertiz &
antepenultimz’; & fic porro, ufque dum deventum fic
ad cam in medio omnium, quz per ultimam literam
in quique expreflione reprefentatur. R eft bafis feu
pars Abfciflz inter primam & ultimam Ordinatam in-
terceptz.  Expreffiones funt Arex contentz inter Cur~
vam, bafin & Ordinatas hinc inde extremas. Tabulam
pro pare numero Ordinatarum non appofui, quoniam
Area czteris paribus ex impare earum numero accura-
tius definitur.

Queratur area quz generatur ab Ordinatd T - zz/=*
& jacet fupra Abfciffam z quando ea evadit unitas. In

1o B 1+ 2z
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P 4 > $ 9 1
r + ZZI ‘ Pro z rcnbc xo’ m, lO’ 1;7 102 x%’ :o’ Zo’ ;3’ x—gt :07 &

prodibunt undecxm Ordinatx L, R B B
Yo E- Hinc et A=t} i=1%, B=12 12—
..5803 ’ “5 3 1575

C 25 1675 D 100 | 100
— 26 4t — 10669 — 109 | 1gp — ‘6—41’ w9 34 o859

— %, Hifce valonbus {ubftitutis in ultimi expreffione,
& unitate pro R, invenies aream cfle 785398187.
Juftus eft hic numerus in feptima figurd, in octavd ve-

rum {uperans Binario.
Si undecim Ordinat® non dent aream fatis exaam,

erige plures; & concipe aream divifam efle in plures
partes, quarum quamque feorfum quzrens habebis pro
lubitu jultam.

Valor ipfius 1 -~ 9|* exprimi potelt per quamcunque
trium fericrum f{equentium.

K-—}—QJ": I -}

R*x
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Rt w -?-x”+l x”+zxn+3—l-

2 3
REx M i1 xn+r-xn+3 x"_‘t{r 4 &
1 +$£ 3 4 S,
pofito fcilicet R::——-- Vel
1 Q=1
z—{-n—!—lXQx‘zx _ff__,!‘_
I+m 1.2
+n+z><£L 3 » m—x
x— %
I—HL x X 1.2 3.4 +
6+n+;><Q 5 n mz-‘f Ny
PV ——
142 *R 2 3 5.6 +
8+11+4.<Q 748 W=t mm—g nn-.g
T T s T
,anL;XQ 9% mz-—-l N4 ANTQ  ppas1b
XX —
Q) * X --z 3.4 5.6 7-8x9el°
- &e.

Primz dux Series demonftrantur per Cafum primum
Propoﬁnome Nam fi' 1+ 29 1+ 9, 1 - 9P,
1-98 1 1+ 9, & defignent Ordinatas totidem
xquldlﬁantes in Parabolici ﬁgura erit 1 + 9 ejuft
dem Ordinata, cujus diftantia 3 1 8P eft #n. Et . Er fic
prodit Series prima At fi in alia Parabola 1+ @,
1+ 9, 14 9, - 273 1 94, & fint
aquidiftantes Ordmarx, erit 1 —;—Q |* Ordinata in ea=
dem, cujus diftantia A 1 - Ql" eft —#; fic proveniec
Series fecunda__ Sit jam in tertia Parabola &c. 1 +.2/~4,
I"}—%*;s I+c2\*2 ”}“2‘_!, I+a‘2|’ IJ{‘QV:
1425 14+ 28 1+ 2, d&e Series Ordinatarum
10 B2 zquie
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zquidiftantium hinc inde progrediens in infinitum,
eritque in eadem 1 -+ Q" Ordinata, diftantid » 3 ter-
mino medio 1 4 9[° remota, Et fic provenit Series
tertia per Cafum Secundum Propofitionis. Prima ab.
rumpit quando eft # integer & affirmativus, fecunda
quando eft # integer & negativus, & tertia in cafu utro-
que abrumpit. Per harum quamque radices numera-
les commode evelvuntur in Serics. Tertia reliquis mul-
to citius convergit: ejus terminus fecundus adhiberi
potelt pro corrections, ubi fir excractio per repetitio-
nem calculic

Halleius in fua methodo conftruendi Logarithmos,
ex prima harum ferierum demonftrat Seriem Mercato-
7is pro. Quadratura Hyperbolz. Sit ejus Ordinata
1 - 2|71, vel 1 I~ 2P, exiftente# numero infinite parvo ;
unde per methodos Quadrandi, area quz jacer {upra
Ablciflam z, id eft, Logarithmus numeri I -z, erit

1_410_,' Eft vero per primam Seriem 1 4- 2" =14

»n

P PR P P83 - e, adeoque
I I 2 I 2 3
in cafu prxfente, ubi eft » infinite parvus, efl 142
n .
=1t 2z 224+t — —‘}—z"'d-a quo fubftitu-
X 2

to in valore arcz, ea prodit z— ;2" -2} — ; 2t}
! 25 — dre. que eft Series Mercatoris.

Similiter per Scriem fecundam prodic hxc regula;

Sit datus numerus 1 -}- 2, pone R::f'_;{, eritque €jusg

Logarithmus R+ : R* -5 R* }- 7 R* - (R &e.
Per Seriem tertiam provenit fequens regula. Sit
quilibet numerus R, pone z =%ﬂ, critque ejus Lo-
garithmus
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gari:hmus%;-‘l_ ! Az — 2Bg—1Ct— Dz —LEz

— &c. Ubi 4, B,C, D,E, &c. more Newtoniano defig-
nant terminos Seriei ficut ab initio. Haxc Series, ut ca
ex qua deducitur, reliquis duabus multis vicibus cele-
rius approximar: eftque eadem generalius exprefla
quam, ex fundamento haud abfimili, pro inventione
Logarithmi Binarii prius dedimus.

Methodus inveniendi valores Serierum Arithmetica«
rum utcunque tarde convergentism.

In aliquibus Sericbus fumma terminorum "haberi ne-
quit nif1 ad pauciflima figurarum loca, dummodo prz-
ter fimplicem eorum additionem aliz artes non adhi-
beantur. Proponatur jam Series quelibet cujus termi-
ni omnes iifdem fignis afficiuntur, & quorum proximi
continue tendunt efle mter fe xquales quales funt fe~

quentes-——-+ _]_ -]——-——J,—&c 14545 4

Ek5 & Colllge ﬁxmmam ahquot terminorum fub-
initio, ii proxime addendi fint «, 3, 3, & ¢ ¢, &c. In

ay—RBB
—_— & quantitatum
aB—2ay 18y’ 1

s R e (T R

J‘ r ¥
_H +,‘. at Bttt ”
fint 4,2, ¢, d, e, &c. Deinde m numens proximis fit

= ipforum 4x a--bx b+m. alb
- &e. differentiz fint

ab—~2ac+bc
d+:e
AC~—

c~¥-sd
AB-=24C+BC

numeris proximis fit » = -

&ec. differentiz

+eox—np a-]—b+c+d
4,B,C, D, &, & fit t = : atque fic pro-

ccds:
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cede quoad Iibierit. Tum bcrit @ -} B#-}; Y i
a-tr3 a=i-s A+t .

— - - X S
+&ee —ax par Fax-—r FAX o | & at-
que ultra duos primes terminos hujus novie Serici ra-
ro opus erit progredi.

X

. . 1 T
Ut fi defideretur valor Seriei — - L
1.2 3.4 5.6 7.8

-}- &c. collige primos 21 terminos, quorum {umma

reperio fore 6813.8410,1885. Termini proxime ad-
dendi funt & =,0005,2854,1226, #=,0004,8309,1787,
9 =,0004,4326,2411, 4'==,0004,0816,3265, &c. Hinc

. a-fr8

fit 7 =1 proxime, & e X—5  =,0117,6449.6282,
4 = —,0000,0017,5096, b == ——,0000,0014,7410,
¢ = —,0000,0012,4986, &c.  Unde s = ; prope, &

a4-sb
X — —, 0000,0141,3111, quem propter {ignum

a b
negativum fubduco ab « x :+'§
8171: hic additus fumma primo invente 68713,84r0,
1884, dat pro fumma totius Serici numerum693i,
4718,0056, qui juftus eft in nond cecimali; at ante
duas halce correctiones fumma erat jufta in primi fi-
gura fold. Si animus ,ﬁt propius {copum attingere,
pergendum erit ad a:proximationes fequentes. Si rer-
mini Seriei diverfa habeaar {igna, conjungendi fune, uc
omnes eadem tandem habeant, ut in Seric ¥ — £ -~ %

, . . . .. T
Lt & conjundlis terminis ea cvadit ST

T

. &remanet, o117,6307,

2 2 2 .
b +o +or -+ &c. Sed hic norandum eft
uod differentix 4, b, ¢, d, e, &c. ut & 4, B,C, D, &c.
colligi debent fubducendo quantitates antccedentes de
fublequentibus. Et in omaibus hujufmodi Sericbus {i
7, q, r, reprefentent tres terminos ordine {equentes, p pri-
mum,
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mum, ¢ fecundum, r tertium, & re&angulum ’311 X g

non fit majus pr, valor Seriei erit infinitc magnus: at
magnitudinis {emper finite ubi accidit contrarium.
Poreft hzc regula nonunquam faliere, ubi termini p. ¢,
7 parum diftant ab initio Serici, at fi confiftant ister
cos ab initio aliquantum remotos, evadet regula cc:-
tiflima.

Ad alia Seriecrum genera debent alix regule adhibe-
ri.  Sit Series regulatium Polygonorum Circulo Incrip
£oum, exiftente Radio unitate,

H —2,0200,£000,0000,c00| 4
G = 2,8284,2712,4746,190|8
F=13,0614,6745,8920,718]16
E=—13,1214,4515,2258,c51| 32
D = 3,1365,4849,0545,938164
C=3,1403,3115,6954,752|128
B=13,1412,7725,0932,772]258
A=13,1415,1380,1144,299|512

Dicatur jam ultimum Polygonum 4, penultimum B,
antepenultimum C, & reliqua in {uo ordine retrorfum
D, £, F, &c. arquearea Circuli queefita erit 4 - ﬁ-}-{g
'LA,A-“iE*;—C 644 —~S%4B-+121C—D o

PP 3 .15.63 :
AcQfA — 5440B 4 1428C — 85D L E+_&C. Ubi pro 4,
3.15.63 -255 '

B, T, D, E, &c. {cribantur proprii valores, primi quatuor
terminidabunt 3,1414,9265,3589,790 pro arca Circuli.
Haxc autem Series eft generalis, ex narura Circuli neu-
tiquam dependens: applicabilis et quotiefcunque nu-
merorum approximantium differentiz priores funt po-
fteriorum quafi quadruple. Fa&ores in Denominato-
ribus funt dignitates integree pumeri 4 unitatibus mi-

autx s
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sure s quibus datis, coefficientes literarum in diverfis
terminis formantur ex multiplicatione continua nume-
rorum 1. 2, 2=32, 215, 793 g Ubi pro # fub-
15 63 255
ftituendus eft ultimus Fa&orum in Denominatore.
Ultima quantitatum x — 1, 2 x—2, 43 x—4,
82 x—8, 16'Yx =16, &c. =qualis eft Logarithmo
numeri x. Pro x fcribe 2, & per repetitam extra&io-
nem radicis quadrate exibunt numeri

M — 1,0000,0000,0000,CCCO.
L= 8284,2712,4746,1901I.
1= 7568,2864,0010,8843.
H=— 7240,6186,1322,0613.
G = 7083,8051,8838,6214.
F—= 7007,0875,6931,7337.
E— 6969,1430,7308,8294.
D = 695052734,2438,7611.
C = 6940,8641,2851,8363.
B = 696,1658,4759,4014.
A= 6933,8182,9699,9493.

Dicatur ultimus numerorum 4, penultimus B, & fic
retro, atque Logarithmus quafitus erit 4 - A;;'B -
2A—3B+C +8A-_14B+-7C-—D +64A—noB—!—7oC-—-t-;D~¥—E

1.3 1.3.7 1.3.7.15
--&ec. Primi quinque termini dant 6931,4718,0559,
9457 pro Logarithmo Hyperbolico Binarii. Et quo-
modo haxc Series procedit in infinitum facile colligitur ex
co quod de priore diximus: eftque etiam univerfalis,
proprietates Hyperbolx minime refpiciens.

Extenditur quoque Methodus hxcce Differentialis ad
Refolutionem .Zquationum & alia quamplurima quorum
hic non fit mentio. Continctque fundamenta Serierum ge-
neraliffima; ut inRedu®ione AZquationum Irrationalium
& Fluxionalium brevi forfan monfirabo.

1V. A»



