EAPUT VIIL

DE USU CALCULI DIFFERENTIALIS
IN FORMANDIS SERIEBUS.

198,
E j num adhuc calculi dlﬂ"erennahs ufum in - dofirima ferie.

rum COl’llﬂ'llSl’JlG;SbU}“.lS, qui in ipfla formatione ferierum con-
fiftit, & ad quem lam fiopra provocavimus, cum quaettio
effet de fraltione , cuius demominator fit potefias .quaecunque
fanétionis cuzufplam, in feriem evolvenda. Iita n1etho4us
antem fimilis eft ei, gua iam aliquoties fumus “vfi , dum
foaftio in feriem convertenda aequalis fingitur ciipiam fe-
rie1, in {ingplis terminis coefficientes !ndetelmmatos haben-
i, om demceps aequalitate conftituta determinenrur. Haec
antenm determinatie facpenumero mirifice adiuvatyr , fi an-
tequam ea fuftipiatur ad differentialia cum prima, tum nen-
nuaquam quoque ad fecunda aequatio perducatur . Quae me-
tliodus cum in caleule integrali ampliffimi fir ufiz , eam hic
diligentius exponemus.

199, Primum igitur Dreviter repetamus, quae fupra
de evolutione fraftionum in feries fine. calonli differentialis
fubfidio attulimus. Sit fra&tio  quaectnque propofita:.

' A4 By Cx® Dy 3»}—&(:.
. atBut9u® - fus + ent 4 &e.
quam in feriem fecundum _poteftates iplius a procedentent
converti oporteat. Fingatur pro s feries indeterminata:
S"‘“‘QL-}-%BW"P@%“ Dt F Brvs - G5 -+ Bae6 + e
Com igitur fradtione per multiplicationem fublata fit:
A-i-Bx-}- Cw2- Duz--En4 o+ Fus -4 Gué 8.
== s(a 4~ Bu - ga® - 82 - et b LS 1wt &C)

pro s ferles fifta fubﬂztuamr Prodlblt fequcns aeqUiT;lO-
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ALBxdCu? Dt EutFFald & =

ﬁﬁ%m--}w@wzﬁ- Tyatn 3 Gand - Fans - 5.
g6 B € +D6 +E A e

+i +P +EH T &

+ 90 +B0 FE + &

+ % 4+ Be -} &e.

: + %L+ &
Acqualitate €rgo inter fingulos terminos, qui eafdem ipfius:
» poteftates contizent, conftituta fiet: ‘ S

Of e A = O .

e 96 —B=o ‘

€+ B+ Yy — C =0 |

e+ S+ Py +U—D=o . ’
| Gt D+ E +BITHe—E=o0 &
i ex quibus aequationibus coefficientes A& %, B, §, D, &e
| determinantur , ficgue feries infinita invenitur :

A F Bat e A Dt Eat & .
fraQioni propofitac s acqualis. Atque in hac forma £ ram
numerator quam dencminator fraftionls ¢ finito terminorum
pumero conftent, omnes f{eries recurrestes comprehenduntur,
de quibus jam fupra fufius eft traflatum. '

200. Quodfi aniem vel numerator vel denominator vel

,, nterque ad digpitatem quamcunque fuerit elevatus, tum hoc
B modo feries difficulter obtinetur ; propterea guod negotium,
nifi fonétio elevata fit binomium, perquam fit laboriofum.
Calculo autem differentiali ifte labor evitari poteft. Adfit
| primum {olus numerator , fitgue: ' '

_ se= (A4 Bat Can)®,
L unde quaeratur feries fecondum poteflates ipfius procedens
huic trinomii dignitati aequalis; quam quidem finitam fore
conftat, fi exponens » fuerit numerus integer affirmativis .
Fingatur iterum pro s feries indefinita : o

e Y Pt a2t Dt Entk Gus+ Gr €+ &
culus terminom primum 9 conftat effe ==A®: fi enim pona-

tur
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tur w=zo, éx priori forma propofita: fits == A", &X ferié au-

“tem fifla s = 9{. Haec antem primi repminl determimatio ex

ipfa rei naturaeft petenda,, fi ad Jiferentialia defcendere velimus,

quia hinc primus rerminns mon determinatur, uti mox patebit.

or. Cum fit s==(A+ Bat G’ ye, erit loga

rithmis fumendis fs==#7/(A 4+ B4 Ca?), bincque fum-
js »nBduet+2nCurds

s differentialibus habehitur: — =
N s A B st Cur

s fen

g , |
(A + Bx-{«Cx‘)g;-; == s (B4 2Cx).

Ty {erie antem i&a eft:

45 Bt2Es T30 T 4EX° 5 Gt &

o
. . - as e . :
f igitar haec feries loco o & pro s ipfa fories fifta fub-
fituatur , prodibit fequens aequatior - |
AR 4 2AeH 3ADNT FaAged  hGas T Ko
A BB & 2BE 438D b 4B the
' T op daCe a0 bFe =
B, 4 #BB 4+ #BE - uBD A #BE -}~ &
. X pp g - o
' + 21CH, + 22CB danCE 220D o &
Aequalitate ergo hic intes cerminos einfdem ipfius o POL d-
tis conftituta erit:

55— 1) B
@ ——— K :{) e E”C_.%.L;
2 A
-y a2,y B _—
& = (n _z)%L%—-(::n 1) CB
3 A
. (n~3) B+ (27—2) CE
g == S
4 A
@ == (”mé-)B@%“(szg)--Cg}‘
S o

s _ g A ELCe

1y e A P

ST

i §
-
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Cum igitur ut ante vidimus fie fe=A®, et PBemw AR,
Lincque reliqui coefficientes ommes facceflive determinabuntur.
Lex autem , quam Ipi fequuntur facillime ex his formmlis
patet, quae vehementer obloura manfiffet , fi trinomium atu
elevare volniflemus . o : : _
202, Haec eadem methodus ficcedit , i polynomium
quodcunque ad quampiem dignitatem elevari debeat. Sit
s==(A+Bx+ Cu>+ Das + ExéF &eo)® fingaturque :
s WA B+ B2 b Dt o Gt - &

erit 9 == A”, qui valor colligitur, fi ponatir x == o. Sumtis

jam ut ante logarithmis, eorumque differentialibus reperietur:

.dﬁ __nBdx + 28Cxdx G- 32D du -+ 4nExn? dx - &c.

]

s - A4 EBa~p Gu® + DxS - Eat 4 &e.
: ' . ;
feu (A+BN+CM=+DN3+Em4+&Cw);_;a

s (#B 4 2nCx - 3nDx> - 4nExt 4 &c.) . Cum igitur fit:

;i; =B T 28¢ 3007 + 4805 + 5§t T &e
Erit his feriebus pro s & ;;; {ubftitutis :
AP - 2A8x + 3ADN - 4AExS F AN+ -+ &
b BB +2BE 4 2BD 4B + &
- + CB 4208 4 3CD &
+ D% 42DE + &
-+ E¥ - &c =
#BY 4 #BPH + #B€ - #BD 4+ #BE - &
+27CY +2nCH F22CE8  +22CD + &
+38DH 42009 +34DE + &
. hanEY  FanES + &e
' Tn¥FY + &
Unde derivantur fequentes determinationes: -
AR — »n BY
2A€ = (n~1) BB 4 26CH

3AD == (#~2) B€ + (22~1) CH -+ 324DY
40A€ = (n~3) BD 4 (2n~2) C—@__ + (3n~1) DB + 47EH
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' 5AF == (7-4) BE 1(2773) Gfig{lr( 37~2%) DEL (47-1)EB L 5nFyf
Ce

pnde  quemadmodom: coefficientes fcH %, B, €, D, ke
a fe invicem pendeant , hincque determinentur , cum fit
% == A", luculentiflime apparet. '

203. Quoniam , {f quantitas AlBxlCs* [ Dus L &e.ex finito
texminornm mumerc conflat, numerufque » foerit integer af.
firmativus , quaecunque poteftas finito etiam terminorum nu-
mero conflare debet: manifeffum eft hoc cafu, formulas mo.
do inventas tandem evanefcere debere, atque cum omnes ter-
* mini adeffe debeant, ut primumy umus evanuerit, fimul om-
nes fequentes evanefcere debere. Ponamus formulam propofi-
tam. A -+ Bx4Cx* efle trinominm, einfque cubum quaeri,
ut it =3, erit

== A3 ideoque; H— Az
A== 3B ; B 3AB
A= 2BBH+6CY ; ¢ =zAB+3A°C
3AD= 1BE +35CH ; D= B+ CABC
48E== o +408 ; €==3BrC 4300
sAG ==~ BE + 30D ; §F==3BC
SAH == 2BF +20€ ; H=03
A=~ B+ 1C§ ; H=o
BAZ =z~ 4BH + 0 ; K=o .

Quoniam -igitur lam bini fant == o, fequentiumque quiliber
a duobus praecedentibus pendet, pater ommes fequentes Pars
ter evanefcere debere. Hancque ob caufam lex, qua hy coet-
ficientes a fe invicem pendere funt inventi, €0 magis elt B0
tatn digna. . I
204. Si » fuerir mmerus negativis, ita ut ¢ aequa’e

fat fraGtioni, feries in infinitum excurret.  Sit IZUU
§ === — ' . e
T (@t by Foxt - Oxs 4ant A &e)”

fingatur pro eius valore haec feries:

s==90+ Do+ G + Dt F Bt F HEC
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Atque fi in foperioribus formulis pro litteris A, B, C, D,

&c. pomantar a, 6%, 8, &c fimulque fiat » negativum ,

{equentes determinationes. coefficientivm %, B, €, D, &
.Prodibun-t : - o N
9 = a7t = o

la) +:?25%20 L _._' K
206 + (1B T2y Y =0 -
30553'4"(?42)5@5 F (2201 0B+ 328 Y =0 S
45 €+ (743)8D 4 (2mp2 )y 4 (341 8B+ 4ne Y=o

sof 1 (744) $ €+ (22 3D+ &(3”4-2)3@-!-(4.%_[.‘1)695_;. snlgim=0

. & :

Quae formulae eandem continent ‘legem horum coefficientium
pumerorunl , quam iam fupra obfervavimus in Introdutione ;
culufque adeo veritatem nunc demum rigide demonfirare licuit.
203. Haec ita fe habent, fi numerator fraétionis fue-
sit unitas , vel etiam quaepiam ipfius & poreftas, puta x™
ofteriori enim cafu tantum oportebit feriem priori  inventam
%+ B + Cx®+ Dws + &c, multiplicare per w7, At fi
numerator conflet ex duobus pluribufve terminis, tum fupra
quidem legem progreflionis non obfervavimus , quamobrem
eam hic per differentiationem inveftigemus. Sit igitur :
. A4+ By 4 Cx?* 4 Dx3 + &
T (@ bu oy Fxs fexs + &)
bngaturque pro valore huius fraltionis fequens feries:
s= Y+ Bx x>+ Dxi + Ext + Fus + &e

culvs primus terminus 9 ut definjatur , ponatur we=o ;-

eritque ex priori expreflione s == —~ > X fiftla vero s=9,

A : -
unde necefle eft, ut fit Y==-—. Quo termino determinato
&

.
4 .

reliqui per . differentiationem innotefcent .,
206. Sumtis logarithmis-.erit; -
e Hhh ls
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s == I(A-+Bx+Cx*t D3 &e. )
R ] (a* 4 Eaox2H B3 e g+ &)
hincque differentisndo orletur:
ds Bdw -+ 2Cwdx + 3D%* d - &e.

F T AfBxt CxiiDwtbe
By — amyndxn — ands * dgg — &¢. ‘

o G g * - 8k - &
fublatifque per 1,11u_ltiplicationem fra&ionibus erit
(A«+As’x+mx=+ﬁaxa + &e. -

‘ \  +Bas + BS 4By & _‘f’im
o ok Ge A CS oot e ds
e 4-Da A&
(Ban—‘r Bt Boz® 4 Blwsd- PBrar ik &c.
3y Ca F2G8 420y eaCE 4 Ko

4+ 3Ds  F3D6 13D -‘E‘&c-'% s

+4E% H4ES =} 8cc.
oL +3Fe -+ &e.
A J-2Agx 3 Abx> 4= 4fuex 34 gALw s &
( 4+ BS + 2By + 3By + 4B '+&C'§
| : 4+ C6 420y 4+ 3C3 J-&es B
4+ D¢ +2D,7-+&cq§
3 B T é&a

i *

Cum nunc fif %m%-}- 28x 39" +4@p,,-3 1 &
erit ‘“ﬁ&is,fmﬁﬁitutioﬁibus H Coo Iy
Aok AR — B0 o
2AR G+ (7 4 1)ASB 2 5 Apsh - (n-1) Begy g oY =0
SACH + (r f2) ASE + (anp DB 37 AR L
- Bag 4+ -nBSBF (2—1)BpR s
- s Cogt (n—2) CSU{
: SR ST pa |
bl F(nl ) AEDF (2 12)Ay B (3nlD)AYB - 47 AR
S BeDt (2L ) BEEF 2m By B (g 1) B
SEE b SR acalt =
o Da% T (yz-g) D6y
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Hinc Jex; qUa iftae formulae prqgr&;&iu@tﬂl‘ ,, facile perfpici-
qur: prima eniomy cuquqe aequationis linga, ean@em {equirnr
Jegem , quAm: §. 204, habuimus. Tum. vero coefficientes fecan-
Jarum linearum oriuntur , i a. coefficiensibug faperioribus
fuberahator 2 Ly fimilique modo ex linea fecunda formatur
linea tertia & fequentes, 2 coefficientibus fuperioribus conti-
ouo fubtrahendos 741 ; ipfag autem litterae quemvis termi-
‘pum copiponentes per folam infpeétionem facillime formantor.
207. Sin autem quoque numerator faftionis fueris
quacpiam poteftas : fcilicet | -
. (A + By 4 Cx? 4~ Duev -~ B ) "
| =
- (a4 65 - a2 Bwd o ew® - &e.. )” .
fingaturque ==+ B+ Ea® + Dwd + Gt - &

ait Y= reliqui verog,co:;ﬁi.cic‘:nt_es_e}c fequentibus for-.

mulis determinabuntur: R
Aaipy - nhAg — o
e mBa;g}:” o o
2A0 + (5L 1) A+ 2m Ay
- | —(m~1) Bags + (n-m) Beyl > = o
— 2zm CadY o
3A0D 4 (nf2) ASE +(2np1) Ags + 32 AT
— (nrz) Baf 4 (n~m+ I-)BS’% ope (2 72’*?91)]37'% —
— (2m~1) Ca®s + (7~2 m)CS%} =°
—  om DU ' »
4Am@—}-(‘72.[_3")A6’®'-}~(2n_{.2')A';ﬁ@+( 2 i.- DAYBA  4# A&%}:
= (m1-3)Ba®A-(n-14. 2 )BECA(27m [ 1) By 3B+ (372-m) BOYo
(2 ~2)Ca@F(n-2m 1.1 )CEB A 2n-2m)Colh ¢=0

—{ 3-374«-1)]31%%‘!‘ (n -—3711)])6’% =
Les. qua ifae £ ., : — 4m .E'ac%}::
facilfug ; ifize or:mula.e ulterins. continuantur , ex infpectione
o s ﬁ%ﬁp_azet, quara verbis defcribi queat. Defcendendo au-
: o Clel-ltES‘ diminuantor dlfferent.la 7t m; hgrizont;ali—
3 3 utem progrediendo augentur continuo differentia 7 =1,

‘ Hhh 2 - 208
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208, Hoc igitur modo do&rina de feriebus recurrenti.
bus amplificarur , dum iftum defe@um fupplevimus, atque le-
gem coefficientinm definivimus, i non folum denominator fra-
&ionis fuerit poteftas quaccunque fed etiam numerator ex
notlibet terminis conflet , ad quam legem detegendam fola
induftio npon fufficiebat. Praeter plurimos antem ufns ferie-
rum recurreptinm, quos iam expofuimus, maximam quogue
afferunt  utilitatem ad {ammas quarumvis {erierum proxime
inveniendas : -cutus {pecimen jam in Capite primo huins fe-

¥

Gionis exhibuimus, dum feriem fubftitutione w=—
’ . ) iy & .?2)’

in’ aljam tranfmutavinus,; quae fagpenumero terminorum ni-
mero fuito conftet. Faque methodus ulrerius extendi potuif-
fer, fi- pro & aliae fundtiones fubftitutae fuiffent. Quoniam
yero tum lex progreflionis ferierum, quae loco poteftatum
ipfius poni deberent, non fatis loculenter conftabat , n
hinc locum  iftam amplificationem refervare vifum eft; cum
memorata lex iam penitus eflet detefta, Interim tamen r1e
diligentins perpenfa comperimus iden negoticm fine hac pro-
greflionis lege expediri  pofle, in fubfidium tantum vocafl-
3o methodum, qua hic ad hanc ipfam legem inveftigandam
famns ufl. - :

209 Sit igitur propofita feries guaecunque .

s== A+ Bx + Cwnz 4 Du3 -!—_Ex‘r-]-FwS—J—&C.
quam in aliam transformari oporteat, culus termini finguli

" fint {frationes, quarum denominatores fecundum  poteftates
formulae  huiufmedi . & 4- 6% 1?4 83 4 &C procedant «

Quo igitur 2 {implicioribus incipiamus , ponantis efle :

12 .
§ o e _.._%.32___ + @A-« - _#%)‘L 8Ce
o whba (o4 6x)° 24 6x)d (o Gnst .
sequalitate illius Yeriei cum hac expreflione conftituta ,, multl=
plicerur ubique per- F 6y, fetques
Aa —}-‘Bﬂ’x'f- Cas > Dax ¥ Fo&e. %x L Gt L &'G‘
L Ae B +C8 S =W e T )

o : {tatua-
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ur of = As; Ffatgue! |
flatuatur % ; Ag-}-Ba — A
B6 4+ Ca==B"

C6+Da=C" T

: ;Dé’-}—EaszI.' - &y
erit divifione per x inftituta:

- Ex Dw >
i R x 1 g2 L L — o~
A_r_BﬁN.!.C * '-f-D % +&C “+§x+cm+gx)z+(“+§x>5
Multiplicetur denuo per # 6%, pofitoque
: A:g.’_wa:An
Brg4Ctg=RB™
C64Dra==(Cm &c. fiet
. G Da* .
T 11 I a2 IT 5.3 #En — N
Ate AT LB x2} CTx +&C'—%+¢+§’%+(“-]-6°@‘+&C'
Sit igitur PB==Ara; atque operationem ut ante inftituen-
do, i fiat:
A:‘16’+‘Brz“=Atlt A:nf{’_’_Butx____Aw
BII5+C’1¢;IBII[ , BI”5’+C”I_05=BW :
Cng..l.Du“thu , _ CI“{?-I—D“Im: Cev
&e. &e,
et Ez=Ava; P=A"a; E=A"a; &c
unde fumma feriei propofitae hoc modo exprimetur, ut fit:
. 1 1T 4. 2 I )
s=A:x+Amx+A amﬂ A u;? e
). 6% (ac+6’x)= (ac+€x)° (rx+6’x)4-

. ] “ L) x
Quae eadem feries orta fuiffet ex fubftitutione ":rg‘ C
- _ . T

I &e.,

2
feu o= — J
I-06 ¥ 7 ‘
210. Haec transformatio optimo cum fiuccefln adhibe-
tur, {i feries propofita A + B4 Cwz 4 &c. ita fuerit com-

-

parata, ut tandem confundatuy cum ferie. recurrente feu po-

1 . . P e
tius geometrica ex fraQtione —_-i_-—? orta. Tum enim valores

A,

& #
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A, B CY, DY, & candem evanelcent, ;. hincque mnulto
magis litterae A, A% Aoy &e. conftituent {eriem. maxi-
e convergentem . Poterimus autem fimili modo denomina-
sores trinomiales & polynomiales quofcungue adhibere, qui
afom habebunt eximinm , fi feries propofita tandem cum re-
currente confundatur . Propofita ergo- ferie:.
s==A+Bx+Cu*+Dx? + Exs+ Fast &
: 9+ B grattBras
flatuatur s == . L
' o+ Cxtrx® . (.x-%-@x-f-?x“)'z' .
. %{le%-l—%”'xi %1;1x6+%11£+&c

- et et e ; e
o (W‘%Sx"%"pzx“)i (m-gaé’x-l-;vx’)‘*
Multiplicetur ubique per 0+ 6 x+gxz, poltogue
oAt B4 Ca= A*®
a,
H

& m=Ad
: %mA€_+_Ba

orietur dequatio’ priori fimilis, divifione per &% inflituta.
Ax +‘B‘x+C’x" + Dtxs +Eitxt + &eo =

U+ Brx DIANPES b L +'91 PR o + &

0.4 b 1% (aybxr9xe)® (018 L9 nu)® '

" S§i igitar ut ante operatio inftitnator faciendo
AI?+B‘5+C‘$$A£’ '

. I“_‘Ata
Bio+Ci6+Dra==Bx i p:8+4Br
Cl9+ D6+ Ea=CH Br=areHBE

o &e. porroque*
Aty fBrtEFCrla=AT g mpra
Buly 4 Cu6+Dua=B" Jiu_

gcn 9’+D515+E:1“=Cnl
&c.

. fique ulterius valores fimiles inveftigando erit: $==_ _
Ael(AGLBa)w [Aaj(A%s Bra)le’ %ﬂéﬂf}ﬂf_ e
af8xtywx (af6pLowa)? + (a4 PR ?’”f‘)s, .o
. 21L. Si pomatar x =1, qud pofitione amplitadint &
hil decedit, cum «, €, » pro lubitn accipi poffint, foeritque

%u_,-_—_:AU@-I-B“a
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A+B+C+D+E+F+G+M-ﬂ

cgnwputentur fuccefiive fequentes valores
+B§~}-C““‘A A'y+ B —}‘Cac?-'—-"'A ,
- Cs 4 De==B" ficque |
C?+D5 b Elam=C" :-Eorm
- &e.
m+€+7¢:: m obtl-
ffa

IS-—-

N~

o : B;n“}‘cg"""Dm 'lbgr—‘r-

i &, |

snfuper vero- brevitatis 61‘00 ponatm
gebibhr- famma. feriel pmgoﬁt&e hec mado expte

<w+s>(-—+ A )
B'; IH )
s +m)

+a(--a+
> 3 :
odem ~modo denomwatmes ex p‘ur&bﬂg teyminis
& quoniatl O eratio ex Plﬁ.@CEdBﬂ.a'
hic tantnm ca[Em pro quadrinomie

;=)

212, E
conftantes’ accipl poiﬁmt
dbus facile pe}fmutu;,

ita . evolvamus [ olt erg
i +B+C+D+F%F+G+mv

% - Quaelantur v&lores ‘fequentes -
) Lo As + by TR O ol B L,sz,A'

s I. ... 3 4 . ) .
X - .‘I:;)"»%_- :'s::‘lj“ s '(;;H a -

e “Tam vero ﬁt @ -!- § + o ~§- § iz m eritque: :
B s _A’ A" . A“",. S
i (mm( +=t »ﬁz+ﬂ+__&c,...)
.’7’1 . ?’2@3‘-_ mA

tque ny
B B’ B“ B'“ | R cak e oy
)4 (‘ 1,—w7-¢—w_i£ic\)

i1
w3t wd
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pnde fimul progrefﬁo , 11 adhuc plures partes denommatou m
tribuantar , clariffime per{picitur . s :

213. Neque vero abfblute opus eft ; ut denonnnatores
frationum , ad .quas fummam {eriel reducmms , fint poteﬁa-
tes einfdem formulae a + Bx 4 9x> 4 &e. fed haec ipfa in
fingulis tennmls variari potelt. Quo hoc clariug pateat, fu.
' ratnus primo tantum duos terminos; fingatorque feries

s== A 4 Bx + Cx? +Dx3+Ex4+Fx5+&c. c
in hanc feriem fra&ionum - converti:

Q[ %’x ) : , %"x‘,z

e e i e e @ P
Nultlphcetur primum’ utrinque per « + fx ponatuique
*- . A6 4+ Be == A
. BS 4 Ce =W &9{
N 'C6 + Da==C
' ' &eo ﬁetque per & c’ifwlfo N
"A4.B +Cx +Dx3+&c._ % i + &e.

| V16 (“+5’N)(”+5
Deinde fimili modo multlphcando per & 4 8w ; tumque per
& 46" %, & ita porro, fi flatnatur: »
A’@ +B .A.” A.ng'{—B” u__ Am I_Amgm + Bmoc " — A””
B @ + Cl ! Bu BH 6,” + C”“” — B.w Bu.r g + Clu no__ B
. CS +D __.CI'I I’S”—i—D,’ I,.f.-_‘cn'h' ] CUIS}'/I_}_DIII J'U_____C

&ec. l - &eol I : - &
fet % e A 91”— A.”Ct %m__' Am A 2
~atque liinc ferles proEoﬁta conveltetur in hanc

Aa Aldx i v A e .
= @6y + (ab.l_ Ex) (cx.’.l.@lx) (m+€x) (ac _[_G'.X' (“”-[- g "")
ubi valores « , 6, a , 6, a", ¢, o, 8" & funt
arbitrarii quovis autem cafu ita accipi poﬂ’unt ,
feries: maxune convergat . .

214 Appllcemus hoc quoque ad fa&ores trinomia

fitque propofita ferie quacunque :
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+ C o A Elal + C" ’/ o
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& &c.
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6 gy
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:= & A B 4 7] M m Am’ BH;
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mm . mm o mwmn:
< ] £ A . A’ ¢ A_fl e Aw
+ - + -t + T + AT + &e.
et -_s H mnr WM mmm m

: 215. Quomam haec tam late patent , ut nfus minus
clare percipl poffit , reflringamus transformatlonem § 213
o 1 traditam , fitque ¢ === wm= 1 ur habeatur haec feries:
o f"_A'—-B'i'C”-D*f‘E —F+G — &c, flatarurgue :

] I B- A— A Bl 2.["* -...-.A” ; BA”.—-AM i Bm Am Arm
C B Pf -, B — B l Cn SBH — Bu} i 4BU; —_— BHH
boomc |l C’-——C” D3¢ =0c" B ~4C" = "

i

Wiy

;CCA ’ E - D — D; ' El - DH 5 E”"' 3 DU — DJ‘I: EIH‘ HI“ DHH
g : &c. % &c &c. &C-
it Quibus valoribus inventis, erit fimma feuel propoﬁtae ae-
¢ qualis fequenti feriei:
wa i A Al A” AT A
a §ED e e e e ‘ — " &,

25 s 2230 234 2345 2.3.4.5.6
imili 1gitur modo ferieg quaccunque propofita in innumera-
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biles alias fibi aequales tranfimutari * poteft, inter quas fine
dubic feries maxime. CONVErgentes repementur, ‘quarum ope
fumma prepofira verc proxime mdagau queat.

286, Revertamur autem ad iuventionem fcuelum, qua-
rum. prorrreﬁmnu leger calculus differentialis declarat, Cum
igitur hoc in quanfltambus algebraicis lam fit praeftitum,,
-m:)frrer{ka1 nur ad tranfcendentes, quauatumue feries buic Joga-
mhmu aaguau_s

1(1—}*%-*«6’% -{—ﬂ~4°~r8x4+6x5~’h8{c.)
finga tu quaeﬁto fatisfacere haec feries:

5miﬁm +%M-J—g§%a -i-{@nw—{-(:ﬂ;u %x(—f— &e.
Cum igitur ex - illius aeguationis dlK‘CI'EHtJatlUl‘le leguatar

Hs a-&-z@x-{— 39n* 4% - S ent + &t

daa I andbx —§~w§3+ BW—E—S%‘-}-&C.
(I_[_wx}.ﬁ’%"’_[prvg.&.ax‘*.{ &CJH-me,'?@x,E.gp«M 14343 L &

erit :

o Qula vere ex ﬁé?ca aeqaatzone eft:
4. .
.“d—fﬁ;%"’}"-z %5\‘.’ ,;_, 3@9&'7‘ ..g.. 4@3 3 - —S{Ex# + &C-
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+ lla +3%a + 3B +aDe e
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S ey &
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a4 28x < 35w b 4883 4 sent + &Ke

Ex qua fequentes determinationes obtinentur:.

B e
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E=— D — 1 & — Sy -—~aw+e e

21 7 ‘Propofita nunc fit quantitas exporientialis:
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i 5qw, ¢ denoter nMMErUnl, cuius logarithmus hygerbo";icm
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s,:r::zf~i~%x+%w-"'+€£ﬂﬁ'+@x4+@eg+3CC- .
jam enim €X cafi x==0 Pa‘tetj_primum terminum effe de
pere unitatedls Cum igitor farmendis logarithnis it
25 == ax + 6u® - ¥ 3.d B o £n03 Lt 4 &
; o erit differentialibus fumtis @ '
0f ez st 28 e g 4 480 % 4~ gewt 4 8. )
| - At vero € aeqnatione 68 eritt

45 o gp A aghe - 30e7 A+ 4Dl Losgxt F&e=

e A S e bttt e AT

s o - e + Fax 1 Gax® e Bygae - &

428 -F 296 2% deage A &
T o b Fa®y e
ey oA &
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=6t |
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@3::3_5"{'%%?4“%%5”{‘%@' S
Gimgtigp+ Pt s EF D Bee.
218, Si° quogue archs, cins finus vel cofinus quaeri-
tur, exprimaras hinomio vel polynomio, vel etiam ferie
infinita, hoc medo. quoque cins finns & cofinus per feriem
infinitam exprimil poffunt. At vero quo hoc commodiffime fiat,
non fufficic ad differentialia prima proceflifie , fed opus elt ot

differentialia fécundi gradus in fubfidium vocemus. Sit igitar
se=fin (ax + 647 doud -t 8w 4 L g5 4 &e.)
finzaturque feries quaé quaeritur : o
P S e ten ket e B
primam enim terminnm conftat evanefcere : quia vero ad
differentialia {ecunda dcfcendcndum eft , eocfficientern 9% quo-
' 1ii 2 que
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que aliunde definjy; oportet, quod fiet fi o Ponamus infipiia
Parvum. Tum enim ob arcym ==ax {inus ipfi fier aequalis
eritque ergo = g Ponamugs nune brewtams 8ratiz
T +€x=+w3+&c ut fit s=={fip %, erit dlﬂéﬁﬂﬂando
ds=dx cof » dennoque differen uando Ads = ddz cof % dz* ip

. ds )
Quia igitur eft fin g — & cofzm=Tl. . erit

d=’

d o

dds — tfi'dff p— m’zz ey a’zdds + sdz 8 o= dsda’za
% .

219, Ponamus arcum x tanmm Bmomm exprimi efleque
z_.._o.x-f-fﬁv”‘ erit  gg —- (e +26’M)dx
& pofito - couf%amte Adz == 5 Sdx?; . arque
dmt — (aa + 6o gy 4. Izaﬁ"Zx +86249) dp3 . Deinde oh
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Quibus valonbus in _;a_egqatwne dlﬁe;-611tio “differentiali ub-
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d o e
Zi S‘"“%“"L 23@"”‘4‘ 34@%“*# 45 C‘wag +&c

F2r2B6 2008 T 23406 + &
.
P b gy Bt far

o+ 6Uaz 6 6Bars - &e
‘ t  12%ab* 4 &
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Unde soeﬁimenrcs quu,entl modo dcﬁulentur
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220, Parl modo ~eofinas cuquue angali . 1n - feriem con-
vertltur, quia autem arcus rariflime per polymommm exprz_
mitur, oftendamus ufum differentio - differentialium in invenien-
da fcnc—: pro cofimi arcus x. Sit'ergo s==cofw, & fing atur v
; ‘ o= 1~ Yu* - %x‘iw——@x‘-}-,@jx -——&c :
1 Quia. eﬁ ds'"-?-— de fing & dds == —dx* cofmm-—m’xz

erit dds + sdx* w=o; fubflitutione ergo falta ﬁet :

: & H{ .
; %"“*M%ﬂ4%2—-56@%%78@# — &

se= 1 — Yx* -+ Bat - Eut +&C'.

& ex coaequatione terminorum feq,u;tur:

o= L pemta
12 o B 34 L2.3.4
’ % T T h @ . I

== ; Dm = ; &c.
56 1.2.3...6 T 78 T 1.2.3...87
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Y 3 & w7 " x9
fin wem— - + > = —'—."}"_""“"""—"“&C.

I L3 02.345  L2.3..7 ° I23..9
221, Ex his ferishus pro fimy & cofinn m*u’imvs dedy.

cuntar feries pro tangente, cotangente,. fecante & cofecante
cuinfvis. anguli. Tangens enim prodit § faus per cmm‘im, co-
tangens fi coﬁaus per, finim, fecans fi redivs 1 per cofinam,
& cofecans i radins pet ﬁ“lum dividatur. Series autem ex his
divifionibus ortae maxime videntur irregnlares ; verum excepra
ferie fecantem exhibente reliquae par numeros Bernounlilanas
fapra definitos 9, B, €, D, & ad facilem (*M_}ﬁfuih)ﬂfs le-
cem reduci p&ffunt, Quomam enim fopra §. 127, invenimus efle:
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. z tang s .
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