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CAPUT L

DE TRANSFORMATIONE SERIERUM

I.

Um nobis propofitum fir wfum Calenli
: differentialis tam in univerfa Analyfi,
quam in doftrina de feriebus oftendere; nonnulla fubfidia ex
Algebra comuni , quae valgo traftari non folent , hic erunt
repetenda. Quae gquamvis maximam partem iam in introdu-
étione fumas complexi, tamen quaedam ibi funt praetermifia,
vel ftudio quod expediar ea tum demum explicari, quando
neceflitas id exigat, vel quia cun&a, quibus opus fit furu-
rum, praeviderl non poterant. Huc pertinet transformatio
feriérumi, cul hoc Caput deftinavimus, qua quaevis feries in
1hnumerabiles alias feries tran{mutatar, quas omnes eandem ha-
beant fummiam communem, ita ut, fi {eriel propofitae fumnia
fit cognita, reliquae feries omnes fimul fummari queant . Hoc
attem capite praemiffo, eo uberius do&trinam ferierum per cal-
culum differentialem & intearalem amplificare poterimus.

2. Conhderabimus antem potiffimum einfmodi feries
guarnm finzuli termini per poteftates fucceflivas quantitatic
cuinfdam indeterminatae funt maltiplicati: quoniam hae latins
patent , maioremque utiliratem afferent.

Ffz Sit




228 CAPUT A .

Sit igitur propofita fequens feries generalis , culus fummam,
five fit cognita five fecus, pomamus= S, fltque

Szw:-l-bx + cx3 +dx4+r:x -+ &ec.

Ponatur iam xw——i—— & cum fit per feries infinitas
1Ty
¥ =y — y*+ pr— y+-§~ j/”'m ¢+ &
xre=pr—ayt b 3peem gy b GyS— Gp7t&e
x3=ys 394+ 6ys—royétiasy7 —21y84-&e |
==y —4ps taoy —a0p7 t 350 590t &,
: &ec. -, "%‘
hi valores {ubflituti, ferieque fecunclum pote{’fﬁtes 1p£§us y
difpofita, dabunt S——-ny-—-—ay*—f- apd == ay4 . ﬁ}fg&c.

e

6 —a2b 4 36. —4b .
+ ¢ R I ol
b d —ad
- ~ . + : f,’ R
. . ' 7 &
3-  Quoniam pofuimus & == I—:,___; erit y == >

quo valore loco y fubftituto, feries propofita
S—axF bx*+cxd +dx4+ exs + &
tranfmutabitur in hanc:

S-_(z.-*—*-—-}-(b-—-a)

I—x (I

in qua coefficiens {ecundi termmz b-—— z eft di f’"elenrn pr ma

ipfius @ ex ferie 2, b, ¢, d e, &c quam fupra per A g
expofiimus ; coefliciens  tertii *termini ¢ — 20 + # cft ditie-
rentia fecunda A2 z; coefficiens quartl eft differentia tertia
Asg, &c. Hinc differentiis 1Pﬁus 4 continuis, guae forman-
tur ex ferie 4, b, ¢, d, ¢, &c. adhibendis propofita feries

tranfmutabitur in ha,uc

X
——— a

I—& +(I x) (1 .,4)3 _]_(I o) #
cuius ergo feriel {umma habebitur, i propofitae {fomma fuc—
*it cosnlta. 4

1

all ———A%z—{-&c.
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4 Si igitur feries a4, b, ¢, 4, &e it fueric compe
rata, ut tandem differentias habear confiantes , qugd evenit ,
fi ejus terminus generalis fuerit funétio raticnalls integra,

) . x ‘
tum feries poftertor al — Da - 8. tanders
‘ 1—x (1 —x)*

habebit terminos evanefcentes, ficque eius fumma per expref-
fionem finitam exhiberi poterit. lwa fi {esiel 4, 4, ¢, &,
&c. differentiae primae jam fuerint conftantes, rum ferie

huius : ax - bx*t cx it dus+ &c. fumma erit
x x* - A .. ..
= —— gl —— Ag. At {1 illius feriet coefficientim
1— X (r—wx)2 ‘

differentiae fecundae fant conftantes, tum ipfius feriei propo-
fitac erit
z
=4t x_.A,,,.}__i__AAﬂ“
I —x (t—x)> (1—x)3
Uande fummae hulufmodi ferieram ex differentiis coefficien-
tiom facile Invenientur.
L Yuaoratur fumma buins feriei:
1+ 3% 4 sx3 o 7x s+ ons 4 e
Diff. 1. 2, 2, 2, 2, &c.
Cum ergo differentiae primae fint conflantes, ob s=1 &
A g=2: erit {eriex propofiae fumma
x 2505 x4 xx

1—x  (1—x)*  (1—a)r
II.  Quaerarur Summa buivs feriei
Ix 1 4xx + ox? + 1654 - 2525 4 &e.
Diff. 1. 3, S, 7 9, &c.
Diff. I1. 2, 2, 2, &e.
Quia itaque eft

8 —=1; Da=—3z, AP p=2;

erit ferie propofitae fumma
x 2% 243 x - xu
== ——— -+ = .
R — 1 " p——
1—x (1 x) (1~ 2)® {1—a,3
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UL Quaerarur fumma buins feries
 S==gx 158> F40x7 854 +r36xs F250%¢ + &,
Diff. L 1r, 25, 45, 7I, 103 :
Diif. I 14, 20, 26, 32
Diff. 1L 6, 6, 6,
Quia eft az=4; Aa=I1; ATa=14; A3az=6;
erit {umma
4% Iz I4x? Gx 4
f~w | (1—x)* (1—x)3  (1—wx)*’
gr—ax 4t —xt  w(1txx)(4—x)
(r—x)* ()t
s. Quanguam hoc modo iftaram ferierum in infinitam
prOgredicntium fummae inveniuntur ; tam2n ex iifdem princi-
pils hae feries quoque ad datum quemvis termisum f{ummari
poffant. Propofita enim {it haec feries
Comm et bxrfoxttdetd o o o o o o o Fox”

& quaeratur eius fumma, fi in infinitum progreliatur, quas

X xN x3
— Az g 4 &c.
—X

Se==

five S=

st —T Bat

I—x [-#)* (1-a)3
Nunc confiderentur eiufdem feriei termini poft ultimum ox”
fequentes , qui fimt

pr T4 ga” et 3 e g HE - &el
cuins feriei , @i per #* dividatur, fumma, ur ante invenirt
poterit ; quae rurfus per %" multiplicara erit
I PR o x 3
e pt <= ApF — Arp e

I — X (I*x) * I~x%) %
qume famma fi a totius feriel in infiniram continuatae fumma
{ubtrahatur , remanebit fumma portionis propolitae quaefita: $=

erit ==

% x* x3
gt — (A g=a" A A A‘E_._x”A’ )
(o P)+(I_x)z( a=s p)+(1_@3( a P
&ec.
1. Owuacratur [umma butus [erici finitae.

Ce=1xl2x? ] 2u? P A (=
Fawt fax? L4ty P
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Tam horum coefficientium, quam terminum ultimum £
quentium quaerantur differentiae :
I, 2, 3, 4, & a1, nt2, at g, &,
I: .
r, 1, 1, I, ;
eritque a=1,As=1,p==nt1,Ap==q,
| unde fumma quacfita cft;

= -——x—-(l —(z+ x*) +

I—ux

. |
x"——:(l“'x”): feu

I~ )

g Bz (p ma o g b

(1 —x)
L Quaerarur fumma huins feric: Jfrnitae
: S==1x 4wt ond 165, L iy
Inveftigentur primum differentiae hoc modo - :
I 45 9, 16, &ao (i) (n12)t,(nl3)?, &
35 35 7> 2+ 3, 2t §
2y, 25, : %
quibus inventis erit fimma quacfira S =

2 3 A
—— (1=(r k1) %) +C—I{-‘ e (3-(2mt-3)w " ) (T’i--T (2~257),

I—x - )3
: - x-l—xx-—(?z-f— e +(2nnt2m~ I)x R i
feu S s — - — N
i L3 (I-._..‘xv):l
6. Quodii autem feries propofita non eiufinodi habeat
coefficientes, qui iandem ad differentias conftantes deducan-
tur, tum tranfmutatio hic exhibita njhil cotfert ad eius
funtmam  detemminandan . Neque vero etiam eing ope {umma
proxime definiri poterit commedius, quam  per ipfam feriei
propofitae additionem fieri licet. Si enim in ferie

S a8 by e 3 du il &
fuerit » < 1 quo folo caft fummatio peoprie fic difta locum

.x : C
habere poteft, erit ~—=—>#, ideoque non feries minus con
. —

vergit quam propofita, Sin autem in ferie propofita fuerit

N
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J

s==1 tum mnovae feriel omues plane termini flunt illﬁl’]iti‘j
quo ergo cafu ifta tranfmutatio nullius prorfus erit ufus.
" 7. Confideremius autem feriem, in qua figna + & —
alternatim fe excipiant, quae ex praecedente deducerur ponen-
do » negativum. Si iraque fuerit

S w=n g% e Byt o o3 e it - on S — Bl
cuius ferizi negativa oritur, fi In praccedente flatuatur # ne-
cativum . Sumantur ergo ut ante differentize Az, 8% s, Al s, &,
ex ferie coefficientium 2, 6, ¢, d, ¢, &c. fignis ad {olas
ipfins « poteflates relatis, atque feries propofita transforma-
bitur in hanc: S =

i Ak A F A &
...-——u—ﬂ—-—-l—— — - —rma — E -
R T €y e s T

unde perfpicitur aequationem propofitam iifdem cafibus {um-
mari poffe quibus praccedens. Scilicet fi feries 2,4, ¢, 4, &¢.
tandem ad differeatias conftantes deducatur.

8. Hoc antem calu ifta transformatio commodam prae-
bet approximationem ad valorem feriei propofitae :

ax — bx* F cxd — dut 4 ens — fx® | &e..

quantufcanque enim » fuerit numerns, fralio fecundun

1+
culus poteflates altera feries progreditnr , fit unitate minor s

atque fi fit x== 1, erit ==1. Sin auem fir # <1
- I+

1

®
I+x mdr
mationem  inventa femper magis convergit quam propoﬁra .
r . . . N el .
Coafiderenys  imprimis cafum y QU0 x =1, qut ad feries.
fummandas Ingens affert fubfidium , fitque
‘“-;-j'zz-——é-f-c-—-fi-!-e—-—f-I-&c. ‘
ac denotentur differentiae primae , fecundae & {equentes 1phs.
6 , quas progreﬁlo ay b, c, d, ¢, &c praeber per
3

s _
putz # = — fiet , ideoque feries per transfor-
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Az, Arq, Asg, & quibus iij‘lVGHtiS eris
Se=is—210at A —3 00+ &e _
quae nifi aftu terminatur, fummam vero proximam fatis
commode exhibet. . o
9 Ufum igitur huins ultimae tranfmutationis, qua
fumfimns x==1, in aliguot exemplis oﬁ'enda}mus 5 8C Primo
quidem in eiufmodi quibus vera, fumma ﬁn_lte exprimi po-
teft . Tales funt feries divergentes , quibus numeri ¢, 4 ,¢, 4, &c.
tandem ad differentias conftantes deducant y quarum ﬁ.unmae,_,
cum  recepro huius vocis fignificatn., proprie non exhiberi
queant , vocem. fummae hic eo fenfu, quem, fupra tribuimus
accipimus, ita ut denotet valorem expreflionis finitae, ex
caias evolutione propofita feries nafcatur .
I Sir igivur propofiea haec fevies Leibnirzii :
S=1—r1+1—1+4+1—31+ &
in qua cem omnes termini fint' aequales , fient omnes diffe-
rentia¢ == o, ideoque ob 4= 1, erit S=1*.
11, Su propofira ifta feries
S=1—2+3—4+3—6+ &
Diff. I = 1, 1, 1, r, 1, &
Cum ergo fit s==1, Aw=—1 erit S=i—iz=i,
III. Su# propofira haec Series .
S=1—3+5—7+9—&a
Difft I = 2, 2, 2, 2, &
Ob s=1 & As=—2 fit S=i-—i=o0.
IV, S propofira haec feries trigonalium numerorum .
. S,—_::,I.—-3+6——-'Io+15'—-21+8cc.
Diff. I = 2, 3, 4, 5, 6, &c.
Diff. 1I. = I, 1, 1, 1, &
Hic ergo ob #— 1, de—> , & AAp= I3 erit
WSemy e e,
V. Sir propofira feries guadratorum »
- S::-I-—-4+9--16'+25-=—-36+&c.
Diff. 1. = 3y 5, 7, 9, 11, &
Diff 1, = 2, 2, 2 2, &

)
Gg Ob

*a
L)
L=}




234‘ CAPUT fo
b e==1; Ar=3; AAg==2; erit S==§F =—i-5r=o.

VI Sir propofira feries biquadvatorum :
Se=f— 16 F 81 — 256 4 625 — 1296 +} .

Diff. . = 15, 63, 173, 369, 671
Diff. 1. —= so, II0, 194, 302
Diff. 1L == 6o, 84, 508
Dlﬂ: IV.: ‘24_, 2
Erit ergo S== i ¥ 42 @ f % — 0,

ro. Si feries magis divergant uti geometricae alizeque
fimiles, eae hoc modo ftatim in feriem magis convergentem
tranfmutantur , quae nifi adhuc-farls convergat, eodem modo
in aliam magis convergentem convertetur .
L. Sir propofira baecc fevies geometrica:
1—2+44—8+ 16— 32 + &

Piff. I. = 1, 2, 4, 8, 16, &
Diff. I1. == I, 2, 4, 8, &a
Diff. 111, = I, 25 4, &

Cum igitur in omnibus differentiis primus terminus fit == 5

- Summa f{eriel exPrimetur hoc modo

— 1 1 I
S=z—i+i—uwti—g5+& -
cnins fumma eff == I, oritur enim ex evoluriene fraltionis

. I
, dum propofita oritur ex ——-
211 it2

1L Sir propofien bacc fevies vecusrens .
S—=i—2-+5-—127 29— 70F 1690 — &

DIt I. == 1, 3, 7, 17, 41, 99 &c
Diff. II. — 2, 4, 10, 24, 33 &
Diff, IIT, == 2, 6, 14, 34 &c
Diff IV.== 4, 8, 20 &c
Diff. V. = 4, 12 &
Diffl VI.== 8 & *

&c.

Continuarum ergo differentiarum termini primi conflitnunt

hanc progreffionem geometricam geminatam 1y
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r, I, 2, z, 4, 4, 8, 8, 16, 16, &c:©  unde erit
i 2 4 8
SEII T LT S kb
cum igitur practer primum terminum reliqui bini fe conti-
nuo deftruant, erit S==2. Oritur autem feries propofita ex.
‘ :

== T, utl in expreflione natu-

14 2—1 ' ‘

rac ferierum. recurrentium oftendimus..

11L.  Sir propofira feries hypergeometrica =
S=1-—2+46-—244 120 — 720 + 3040 — &c.

cutus differentias continuas hoc modo commodius inveftigabimus .

Diff. I.. Diffi II.. Diff. IIL.

evolutione fraltionis

y T
2. N
' & : IL
26 1.5 4. 64,
1‘2?}!-‘ 96 324, 426
- 5o | 3216 &c..
o 4320 3720 27240
o 35280 30960 256320
g—oggo 322560 287280 2656080
3-:35'25302 3265920 2943360

Quibus differentiis ulterius continuatis erit :
'S-—-i___i..]_i.__.‘ﬂ_;_.s_i _309+2119 16687
2 48 16 32 64 128 256

148329 1468457 | 16019531_;9089941.1 + e

——

512 1024 T 2048. 4096

Colligantur duc. termini initiales, eritque Se=— 4 A
4

) 3 I . 53 309  2II9
exiftente A—-—2 323 277 —

S1 nunc eodem modo differentiae capiantur , erit
Gg 2 A
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R st Vit eV

W3 s g 9o @15 ador 3655

94 .25 28 7 10 g 12 o 14 216
342207 | 3565323 _ 40866525 |
2 | 13 2 a0 2 %
Colligantur duo termini initiales, quia converguat, fietque
: 21 99
A:::-Z——}—B exiftente B — ——— 2=+ &
2 8 - 8 g 10

cuins feriei differentiis denuo fumendis fiet:
21 1 1 2 241 2628:; 2288
5 159 429, 5241 20095 4 330030

29 g 12 PRE 18 o ¥ o 24 2 ®
27710
2771097 1 e
2 3°
Colligantur quatuor termini ipitiales in nnom & fratwmatur
I 843 . 241 2628
B:—Sﬁ+—;’+c exiftente C:S — 3-}-&&
9 1% 2 18 5 21 n T4

fietque aliquot terminis aBlu colligendis proxime :
__ 15645 60417

L
fr {umma feriei propofitae: S0, 40032038, quae ta-
men vix ultra tres quatuorve figuras pro accuratd haber1 po-
caft ob nimiam fertei divergentam, eft tamen certe Iu-

fto minor. Aliunde enim I1avem hane fummam efle =
0,4036524077 , ubl ne ultima quidem nota a vero aberrat.

11. Imprimis auntem laec tranfmutatio ingentem affert
atilitatem ad  feries iam quidem , fed lente convergentes in
alias , quae multo promtius convergant , tranfinutandas .
Quoniam  Vvero termini fequentes minores funt quam pracce
dentes , differentiae primae hunt negativac ; unde in fequen-
ribus fignorum ratio probe eft habenda.

. Su pra_pqﬁm kage feries
13

S=1—-7-F -% —

! - 3 4

Ex his ergo tandem conclude-

I I
+ ST 6 3 &e. DIf.
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. L _r._r._x
Dlﬂ:Iv _"'"'-—'___; 2.3 b - 3.43 4_5 b S'(}
Diffl]l = ;e 2
e T ey 456
Diff == —— ;23 . 23
e T T s T Ty
Diff IV.—= +§—; &c. Hinc ergo erit
¢ I X X I

+— 4 &
2 24 38 4167 532

utramque autem hanc feriem logarithmum hyperbolicum  bi-
narii exhibere, jam in Introductione oftendimus,
1L 85t propofia ifta feries pro circulo
I I I I I
Se=1— =~ —— =~ &
3 + > 7 + 9 1
2 2 2 2 2
Diff I = ——;— s ;— y = — &,
. .37 - .35 »7 79 911
. V2. 2. 2. rAY:
Diff. II. =+ 4. 24 24 4

——&c

1.3.5° 3-5.7 ! 5797 7.0.11

' g 2.6
S 1.2.5.7 3+5.7.9
&ec.

Hine ergo conicluditur fore fummam feriei :

S=o 4L g Iy 123 &,
232 352 50
fen  aS=mr4— 12 I3 I2ag
) 3 35 357 3.5.7.0
OL  Quaeratnr wvalor buins Serici infinitae
Sz iz 13 +Z4-—~[3+1«5-—-—l7+!8m[9 &ec.
Quia dJ@"cr,eiltiae ab 1nitio nimis funt inaequales, colligansnr
aftu termini ufgue ad /1o ex tabulis , quorum valor reperic.
tur === 0,3911003 ; eritque o
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S—w0 °911005+fxo—--111~1—112-—=!z?+!14--—!13-[~&c.

in infinitun.
Defumantur hi logarithmi ex tabulis, eorumque differentiae
quaerantur hoc modo
Difti 1, Diffi2. Diff 3. Diff 4. Diffi 5.
{10==1,0000000 + — 4= —f
ZII.._.I OA.I";J 71413927 26042
lra=1,07918 12 377885 2026
Irz==1,113943% 247622} 2223
l1g—1,1461280!321846 327“) 2563 914
lrs==1,1760913 299633  ****3
Ex quibus reperitor
l10—{11 +/t12 —l13 4 &c. =
I,0000000 413927 36042  §779 1292 368
2 4 8 16 32 64
==0,4391606. :
Hinc valor feriei propofitae erit
S=l2— I3+ /4 —i5+ &c.==0,098c601 ;
cui logarithmo refpondet numerus 1 23331-; ‘

sp7ot
4487 | 127 1368

12. Quemadmodum has tlanfmutanones obtinuimus po--

J
Ik
aliae tranfmutationes orientur, fi loco & aliae funcHones
ipfius y fubftiruantur. Sit iterum propofita ifta feries:
== ax + bx - ex S dut 4 oS+ fx 4 K.
‘atque poaatm »=y(1—y), quo fallo feries orietur {equens
S = ay—ayy
T byy—2byt 4 by?
cp3 =30yt + gep5 — op€
dys — 4dys + 6dy® ‘
cys —sey®  &eo
5
Quodli ergo altera harum ferierum fuerit fummabilis, fimul
alterius famma erit cognita. Ita fi flatuatar

nendo in ferie loco x hanc fraftionem , ita innumerabiles
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% .
== erit
—=at x4 x3F 5 x5 F & = .
) 0
S=y7si—yityityr—y—yrt &
. “ g : y—y

Cnius ergo feriei fumma erit == ——==2—

- 1=yt
13. Si altera feries alicubi abrumpatur, tum fumma
prioris abfolute exhiberi poterit. Ponamus efle a==1, &
mn ferie inventa omnes terminos poft primum evanefcere , ut
fit S=y; ideoque ob x==y-—yy, erit fumma prioris

==V (3—=x). Fiet autem ob e==1; ut fequitur:
y o
- b= 1m==—.2*
I.
(o — 2:-——-—3.24
4.6
I.3.5
do= s 200 56
5 4.6.8
I.3.5.7 .
= 14== -0 8
¢ 4 4.6.8.16 "
TiZiGe T 9 o
¥ = 2= = %
f.b_ 4 4.6.8.10.12 “
B "I- » . . K] II
§=132=— 3‘5 7.9 L2 1
ST v 4.6 SIOLI2,14 '
. ! ‘i- i- T» ) ‘&-Cr . -
cunde prior feries abibit in hanc:.. § =

7= V(5o %) =wdwtand gt Frgus Fa2x46 13207 &,
quae eadem invenitur, fi quantitas furda vV (5—=#) in feriem
evol\fatur,.—atque ab 3 fubtrahatyr,

14. Statvamus, quo tranfimutatio lariyg pateat
¥=y {1+ ) atque feries propofita :
o oSim e b s b i ens b &
tranfmutabitur' In fequentem ' § ==

simasgion
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. o vy o D) () v(v-1) (0-2) (-3
C.::ﬂj—]--;mzy* +-—‘}n2='—f:'.2yﬂ-}- -K;—-%-(—-?:—-ﬂ-’ﬂy“—f‘ \I' 2 . (4 )12 Yay'
| 2y 29( 2V 20(29-1)(2p-2
+ ;{yf. + - ?3[)}/2"‘}" __( ) £7 'f" ( )( ) f‘i-géyﬁ
I X2 Lo 2. 3
‘ y o ov' V-1
“+ £y S == Eid acy it 7 2 _._)~ 27y
- I Iz
"
+- dy i+ il adys
1
.,,.}__ . eyg
&, |

Si ergo illius feriel fumma fuerit cognita, & huius fimnl fum-
ma habebltur, ac viciflim . Quomam vero 7 & pro lubitu
accipl potTunt hinc ex una ferie fummabili innumerae aliae
fummabiles inveniri poﬁ‘unt. '

15. Poffunt etiam eiufmodi tranfmutationes fieri, ut fe-
riel inventae {umma fiat 1r1at10nahs hoc modo.

Sit propofita ifta feues.

=an - bxdF-oxnS - du? - ex® F fu + & erit

Se=an®+bstd-cal+dsdfexoF fot + & -

Tam ftatvatur % == S—— s erit s — y_,‘/__)
V(1 —nyy) P

J

atque ferles propofita tranfoutabitur in hanc: 2
V(1 -'w)

ay* T+ nayt -+ ntap o nlapd 4 nlayio 4~ &
~+ 5y4+znéy5+3n=5y5+4n= p e &e.

+ b 3ucpd 4 6ne cy“’-{- &e.

dy® 4 4nd o 4 &c.

oyt - &
Sidgitur fumma S ex priori ferie fuerit cosmta, habebitur
S
fmul fumma fequentis feriei : =
V(1 —nyy)

ayF(natb)y s H(n® atambte)y s +(ns d+37¢ 3’+3ﬂ€+d)y 7 + &e,
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| 16. Si famatur n—==~1 ; erunt coefficientes huius feriel
differentiae continuae ipfivs #, ex feric #, 4, ¢, d, &c. fin
autem figna in ferie propofita alternentur, tum pofito =T
coefficientes erunt iftae differentiae . - Denotent ergo  Aa ,
Acp, Ada, Aig, & differentias primas, fecundas, ter-
tias, &c. ipfius 2 ex ferie numeroram 4, b, c, 4, ¢, &c
Ac fr fuerit
S = ax } bx? F cx5 + du? + ex? - &o.

y .
ofito § D e te— ¢ ert
. P V(ityy)’
=yt Aayt FA LS F Ayt L &
ity 7 g 7

Sin autem foerit:
S — ax — bx3 4 x5 — dx? F ex? — &,

4 .
onaturque = — erit
S V=)’
—_——— = gy =D y8 F A2s 5 — A3y \
Vii—py 7T atey o’ T &

Quodhi ergo feries a, b, ¢, d, e, &c. tandem ad differen-
tias conftantes deducat, tum utraque feries abfolute fummari
poterit ; quae fummatio autem quoque ex fiperioribus fequitur.

17. Ponamus coefficientes #, b, ¢, d, &c. confiituere
hanc feriem 1, §, ¢, 7, 3, &c eritque, uti fupra fam vi-
dimus ;

a I
Apgemen 2
2
A g= ﬂ
3:3
PP 2:4.0 .
3:5:7

Hh C ande
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unde fequentes duas feries fummabinuis:

I Sit S=ax+4fad4 a5+ 2574 &e
Erit S::}ll—'—x

I—/x

.« Pofito 1am x ==

et
GV (rdyy)ty |
S==;! o=/ ) - :
EETE (Vv(t+gy)+y)

utie erit

Ivia+y+y) -2 2.4 2.4.6
= - + - B ,y*:——-_—}).‘)ﬂf— .._&ys.—_.

viTryy) 3 3:5 357
IL Sit Szmx—gadia’—iu? 4 &c

J
v{ttyy)’

7t &,

. . ¥
Erit S=A tang ». Pofito 1am x== e

Sfret

, g

S— A tang —— = Afnyz=Acfv (1= yy).
Ty - Ay (. )

Hancobrem obtinebitur ifta fummatio:

Alny 2 24 ., 246 7+ &

=y +— yi4 — 55+
18. Poflint quogue loco » funlhiones tranfcendentes

V' {(1—yy) 3 3.5 3.5-7

ipfins y fubftini, ficque {fummationes aliae inventu difficilio- |

res erui; verumtamen ne feries novae flant nimis perplexae,
eiufmodi functiones eligi debent, quarum poteftates facile ex-
hibert queant; quales funt quantitates exponentiales ¢”. Pro-
pofita igitur bac ferie:

Se=ax 4 bx* +cxd 4 dud - ens F fx ¢ F &e.
ponatur #==¢"?y, denctante ¢ numernm , cuius logarithmus
hyperbolicus =1, |

erit x*== ey ; xBemmplvyld ;&
Generaliter vero veft, uti conftat:

2 3 4
cz=I+z+-z-—+ z "+ &

. Lz 1.2.3 1.2.3.4
Quare ferles propofita in hanc trapfmutabitur -
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Se=gy+ tnay* F intayd - fniapt +§i’f;,:1,,},s+ &e.
J"+ by® % nbyd 4 tacbysznibys 4 &

+ git i oyttt &

+ dptr ady o+ e

| -+~ ey’ + &e.
J. Sit feries propofita geometrica: :-
. x
=stx*t 53 Fxt4 x5 & erit S:‘"‘—..;-—-—-—— .
, —_—
Ponatur 1am:
ey ¥

2

n=—r; utfit x==e7y; &S== —

I—e™y el — ¥
reperietur famma haec '

__y..__---!- — T 3_--_I '4' _i. 5 .1_9_ QU
eh_y_...y P +24y +120y .

cuius autem feriel lex  non perfpicitur ..
IL  Sint in altera: ferie- omnes termini- practer primum

' ‘ i - .
=o; et b==-—una; o= e 5 d=—— nla;

w los

12y ‘ 2
== 7z4¢-'; f:—~.——-9 n‘;g; &oc.
2 0]

Com ergo fit fumma S=sy; & x— e”; fet:

eoa 8 . I2 2
y“——-“x-—-nx’—#i nEx3——pixid- ——jyz“xf———gn?x" -+ &e.
2 3 24 30

Quoniam vero in his feriebus lex progreflionis non eft mani-
fefta, fummationes ex- hac fubftitatione ‘deduitac parum ha-
bent utilitatis. Praccipue autem notari merentur transforma-

tiones ex fubftitutione x» — i—i—{_)— derivatae , quippe quae non

. V4
folun  eximias fommationes, fed etiam idoneos modos ad

{ummas ferierim appropinquandi fuppeditant . His ergo, quac
fine caleali differentialis ope funt expedita, praemiffis, ad
1pfum 'huius calculi wfim in dofrips ferierum oftendenduns
progrediamur.

HE 4 C A-



