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Cum olim -effem perfcrutatus. ‘quemadmodum . ex - dato  ter--
mino generali cuiusque feriei eius fummam .definiri .cons .
yeniat, cafus quo ‘termini feriei fignis alternantibug - et —
funt affe@iy hon parim moleflize faceflebat, ac démum  pofk:

Iongas ambages - mithitdcuit ad”foimulam <fatis -fimplicem ‘peit |
tingere. Hac re igitur accuratius perpenfa modum inueni qui
direéte ad 1&:}3 formulas perducit, quem jgitur hoc loco ex~
onere conftitui, quandoquidem aptus videtur hanc partem

Analyfeos vlterius perficiendi.
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Problema I

Sit X funilio quaccunque ipfius x, quae, dum loco % fic-
ceffiue foribuntur valores X1, X+ 2, X~ 3., elc. induat
bos walores: X'y X, X, ewc. propofiraque fii ifia feries infinita:
o Y X - X — X - X7 — etc. in infinitum =8, eius
iy fummam S inuefiigare.

- . . Solutio
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P Solutio.
§. 1. Cum igitur S quoque fit certa functio ipfius x,

. sbeat ea in 8% fi loco x feribatur x -1, ac perfpicuum eft

fore 8’ ==X/ — X" 4= X" — X/ 4~ X" — etc. in infinie
tum, cui ergo feriei fi propofita addatur, orietur ifta aequatio

. 8+8 =X, ex qua valorem' functionis quaefitae § inueftigari
pportet,

§- 2. "Quoniam igitur fundtio 8/ nafcitur ex fun&tione
dum Ioco & {cribitur x —-1, ex natura differentialivm erit

S+as+ aas+ 935 —- a+ s —+ a% 8 + etc.

2 g x* & o &3 G40 x* 120 g x*

"vndé nobis refoluenda proponitur ifta aequatio:

2s_|__as_'_aas+aﬁs+a4s = x

2 g x® 6 g &% 24 o x*
b1 euidens eft valorem ipfius S per feriem infinitam expreffum
r1, cuius primus terminus fit S —:iX; ipfam vero hanc fe«

‘tiem huiusmodi. formam effc habituram: -

:iX_l__Ej_X__}_ﬁBBX__I__Wan_l_a‘aa&x_l_‘etc.

J x2 oJ x¥

§. 3. Subflituamus 1g1tur hanc feriem in nof‘tra aequas

tione, et pro eius fingulis partibus erit vt fequitur:

— ,notax 23X 2 37X 2§04 X zsan_l__afa‘x
=X+ BT T FE Ty J x®

-..+ot....-|- BevedYeeaCouet Euun
- geeai a...+§ﬁ...+,y...+ Sens
-i-n..,,.-—l-—goa...-;-gﬁ A E Y,

-t a5 ..\.-4-5‘;}-(3...-1-5}{3...
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quarnm ferierum fumma quia aequari-debet fundioni X, hine
fequentes orientur aequalitates:

20~z =0

2B4d-t-f=o0 -

"’21/'-]—(3—1— Of-"'l'—']:'s:G

23—|—ry+ p—f—ga—l—-;—::o

26 3tIy+if+hoth

2 +e+id iyt hBt+ihet o =0,
etc.

§. 4. Quanquam hae formulae iam fufficiunt ad vale- -
res ﬁngularum litterarum @, 3, v, 0, etc. tamen hic labor
nimis fieret moleftus propter continuo plures fraQiones. in
vnam fummam colligendas, praecipue autem quoniam, vt mox
videbimus, harum litterarum aiternae fponte in nikilum abeunt; -
quamobrem aliam viamn inire conueniet veros valores harum *
litterarum expeditius determinandi, quae in hoc confiftit, vt

guoluamus fequentis feriei fummationem:

S iat Bl £ -3 1 et

Quod fi enim huvius feriei fummam s aflignare valuerimus,
ex ed ‘viciffim valores fingulorum coefﬁaentxum ay, B, ¥, Oy
etc. inueftigare licebit; vbi Pl()be notetur, hos coeﬂicmntes
prorfus conuenire cum iis qu1 in praecedcntem aequationem
lngredluntur. S e

e R =;J-_-\

noER

§. 5. Har iam ferie confhtnta eX inuentis relationibus
inter litteras ay 3, v, 0, etc. fequentes formemus feries:

kA
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05 = Ipont2f3i oy Pl b 2EF+ 285 an e | f o ote,
5t Pl Gevk Bui Yoot Suir Eant doakl oy
LN Rl -+ %..+§a..+§ﬁ..+§y..+é§..—i—-}e..—e—';g'..'
£12% = N TR T SRS OO DV 3. I
st = : Fageeteate et oty 53 ..
gaod = ' —zrs e e —Hpagtle s e gisy
pio S 152 : i e s rasie e sis B
etc. ete.

Hae igitur ferfes in vnam fummam collefae ob relationes
fupra §. g. affignatas praebcbunt hanc aequationem:

S (21451143 P R s P s b ete) =1,

§. 6. Cum igitur, denotante e numerum euius loga-
rvithmus hyperbolicus — 1, fit ¢'7= 147+ 227 +38°8+ % 15 + etc.
cuidens eft aequationem inuentamn reduci ad hanc formam £-
pitam: § (1 —-¢) =<1, vnde totum negotium huc redit, vt
valor litterae 5 per feriem ‘exprimatur, cuius finguli termini fe-
cundem poteftates litterae 7 progrediantur ; tum enim femper
coefficientes iftius feriei cum fupra affumtis. e, 3, vy 3 cone
gruant necefle eft. Quamobrem in hoc nobis erit incumben-
dum, quemadmodum iftam aequationem s (I ¢)==1 aps
tifime in feriem infinitam conuertamus. L

! §. 7. Ante omnia igitur hanc sequationem a quanti-
tate exponentiali ¢ liberemus, et cum fit ¢f—1— 1, erit
¥=]1—° hincque differentando 8¢ == -=2° . Ponamus hic

5 . . F I §}
§/~:i-w, et ifta aequatio fiet-

G+v)(E—2) wv—i

- Nona Afa Acad. Imp. So. T. 11,
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Nunc -autem- v aequabirur ifi feriei:
ol 4-Brt—+ =43+ - etc
cuius coefficientes quaerimus. '

: §. 8. Aequationi inuentae tribuamus hanc formam:
py—L—2° ex-qua facile intelligitur, cum primus termi-
nus feriei pro o inueftigandae debeat effe a s, fequentes termi-
nos fantum per poteftates impares ipfius 7 effe afcenfuros, quam
ob rem pro v conflituamus fequentem feriem:

V= Ar+BP4+Cr¥--D¢¥ 4+ E 1 + etc. -

eritque hine ' o o

, g_’;:A—E 3B I‘-I—f—S, Crre-9Df+ 9B +11Fr°+ 13 G+ ete.
pro parte vero aequationis noftrae finiftra erit

VO —t=—f -+ AAU+2 ABr+2ACt +2 ADB+2 A2 A F 7+ ete,

+~BB +2BC +-2BD +2BE 4-etc.

+CC +2CD —+ete,

ex quarum fericrum aequalitate flatim concluditur fore: A —
~-—-% == a, tum’vero reliqui termini praebebunt has relationes:
sB—AA, ' '
5C=2AB,
' wDIZ=:ACHKBE, : .
sE—=2AD+:2BC,
11F—=2AE~+2BD-CC,
13G=2AF--2BE~+4-2CD,
L etc.

vade patet, com valor ipfius A fit negatinus — — 2o religua<
rum valores alternatim fore pofitinos et negatinos.

I {. §' 9

g
|
]
|
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. §. 0. Hac iam ferie cum primum inuenta comparata
colligitur fore; :
a:A,ﬁ:o,y:‘B,S:o‘,e:C,gzo,'n::D,etc.
ita vt alternae litterarum graecarum {ponte enanefcant, vt iam
fupra innuimus, reliquarum vero determinatio per has nouas

formulas multo facilius et promptius expediatur quam per re~
. lationes initio inuentas. Ante enim verbj gratia valores ipfius-
- & per quinque fra@iones colligere oportebat, dum ninc littera

CLC il aequalis vnico membro exprimitur, His igitnr nouis
v literis A, B, C, D introdudis fummatio feriei propofitae itg
» Dy Ly prop
© contrahetur vt fit ‘ _
' TR — AdX BRXY j €ax DX
. S—-—EX"“]"‘?C——I——'—H F——+W—+th.

o x¥ d %’

i §-10. Quo autem inueftigatio harum litterarum A, B,

i

€, D, ete. facilior reddatur, quoniam A —— — 3 et fequentinm
. litterarum valores euadunt altermatim pofitini -et negatiui, denuo
nouas litteras in calculum introducamus, ponendo

—_ A — . R o S — T — &

© et nunc determinationes harum nouwarum litterarum fequenti

modo {e habebunt.
-_ ' — D+
-1, €= 2_«'29_2_‘5&,

Py FrtUE T D+EE
— 3 T i o
3 ___..QEI% @:ﬂm-___—‘_pslﬁ'f"ﬂ’%'@—f-?@_@_,

13

‘@ __QQI@~+-_=-_%S§+2@@+E)Z)
& F ?

o etcl

Atque ex his litteris fummatio neftra ita fe habebit: -

S —1 Aox Basx €asx
b 49 xt 4% g %3

G 2
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B, €, D, ete. va-

§ 11. MHarnm igitur litterarum A,
admodum moleflo

lores numerice eunolnamus et calculo non
expedito - reperiemus {equentes valores: -

-— — —— S 6
1, ¢ I @ = 2 : L e
2 =2 EB 39 C 3.5 @ 32.5.7 E 3%.5.7.9 7
By —— it
3%, 52, 7. 5x K 59, 5%, 7. IX. 13
] L . "

V'bi unumerator penultimi termini 1382 — 2. 69I COmMIMONE- -
facere  poteft, ,17105'311',1'111‘161‘05 in ardo nexu cum nuineris Ber=

P T A L ’ * -
noullianis dictis confiffere. :
gitur numeros iftos RBernonllianos:
. ita vt fit

— r L a—T —3 — — e — 35 — 36I
e=1, b=§, ¢=5, d=5, e=3, f=m, £57 h=%,
quemadmodum hes numeros in Introductione mea in Analyfin
mine inftituto valores

“Infinitorum, pag. 131. exhibui, atque €xa
fequenti modo expri-

§. 12. Defignemus i
litteris Iatinis minufculis a, b, ¢, d, etc

aoftrarnm lirterarum 2, B, €, O, et
mi poterunt: ;

, i
I, ! — o (22 1) a - . %_._a"(gu-—-:,} f
b oh o — . . 13
-}%::.-,_.___—-";*"’s’..b : . @:i.__.__-—”“‘“‘“"is’.g
h - - . . e .
il 6. . b {— L) T
B! Eznﬁta 1:-6‘ o -'@ZTIS(Q i:'b
@ —=if—1) g = =g
D L 4 - L - 19
g o, e fgt0—1F} L sT (20 T
—— W ————————
. E..“"_T_;.._-..,;.-x:_',‘i‘ e R_.ﬂ. . &I k

§. 13. -In gratiam eorum, quibus non vacat iftos nti-
meros Bemeuilianos;zc};'.mear\,l,p‘tro’du&ion;: depromere, €0s hicy
quousque equidem cos fum profecutus, hic {ubiungam:

.
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—3 — 55 2
¢ —_ — 054513
— 33 T3 ?
_3 —— YIBISaO55
—5 ——— 7E977937  *
e =1, g1 = TR0 |
—— BT —— 257a544TORO
kAl g — == -
559 15
o ~—— 33 — 8RIF4T2TEQ0S
S T3 p= o
— 3T7 —— RgR0n55 L5530
b — 322 T B4RRSSLasEsRy
15 4 85 ?

— G0CTADTE0A0R25

—— Pttt et e

§. r4. His igitur numeris Bernoullianis in fubfidium i
vocatis fumma noftrae feriei propofitae . |
S=X —X +X"— X" - X" — etc.
'in infinitum fequenti modo exprimetur: !:‘

— (e2—1) & X fat—1) b X (o2F—1) ¢ HX :
S"——JX —‘—‘3 H- +5—H_345 z 83::3 z . .?ugom %
(ef—1) 4 a?x___{nw-—n e X (nrn_-n foertx
+2- R 2... 1 2 'dr9+ .1 2 gaiT cte.

ficque Problematl noftro penitus fatisfecimus.

Alia folutio Problematis propofiti, ' "
‘ §. 15. Cum fomma quaefita S fit fun&io ipfius x,
abeat ea in T, fi loco x feribatur ¥ -1 , atque vicifim ex
“hac funGione T obtinebitur ipfa fumma S, fi loco x fcribatur
x—1%, i vt, quando inuenerimus valorem litterae T, ex co
¢tiam ‘ipfa fumma gquaefita S innotefcat. Tum vero manife-
flum eft, fi is hac functione T loco x feribatur X —-3, tum
_P.FOdlturum efle valorem litterae S/, Hinc igitur ex natura |
differentialium habebimus - |

G 3 S ==
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— T .—. 2T 2oT L ELY S
S=T m+4.2dw" 8.6 cx3 Ib.24 0 X% - ete.
— a'r 23T 2% T #*T t
S =T+ e e raser e Gte

Quare cum folutio problematis contineatur in hac aequatione:
S+ 8§’ =X; his valoribus fubfiitutis emergit ifta aequatio:

T4 22 4. _*7 4 27 4 ere. —iX.

4.2 dx* 16,24 0 x4 6o 720 9 XF

§. 16. Hinc flatim manifeftum eft feriei pro T affu-
mendae hanc formam tribui debere:

. _Ik+aaax+ﬁa4x+73 x__l_etc.’

a x2 o xt
hoc igitur valore in noftram aequationem introducto habebimus
T— X+aaax+aa+x+wasx+Eaax+sar°x+§‘arﬂ +ctc
? x= 9 %8 o &8 axIo *
99T — I = B8 v ¥ + L +etc
4. 2 g Lad-2 4. 2 442 da g 2
T — T .. R —|——8—— -+ etc.
I¢. 240 X% 2.16. 22 I6.24 16. 24 16. &g I6.24
Ll A — . I @ [3 ry
63.,20d%% }—z. c4.;ao+ €4. 720 +64. 720 -+ 64. ;20 -+ etc.
etc. ete.

Quia Igitur fumma harum ferierum aequari debet ipfi I X, hine

nafcentur fequentes determinationes:
I

=0,

2. 4.2
(’—}———%—'—2-;;—2-; ey« PR
"Y"‘l— +I6 24+2.64 fno::o5
3+ 22');2 + 4—'_!—2“.1‘1...6 +kz e;.:.so.;c_ﬁo’
€+£2 1. 2+£+.Iq:..4+2°.1?.:6+23.If..8+m — O
ctc. '

§ 1. Quanquam haud difficile foret hinc valores
&, B, v, 8, etc. elicere, fiquidem prodiret a—=-—3 et B—4z;
tamen




mom— (55 mmm——

tamen {fimili modo, qiig fupra vfi fumus, in aliam legem, qua
i valores progrediuntur, inquiramus. Hunc in finem ponamus

| =ikl i B e S 0 e et
vnde formemus fequentes feries:
G - 9 4 et
LIS —5’?‘ —+ ete.

a2 1,0 a2,
-

4. rete.
. as, I...x{.

P
+_,.§__—;-etc.
.6 2%.1,,.6

- "Hae igitnr feries in vnam fummam collectae, ob fuperiores lit-
TTterarum a, 3, v, etc. determinationes, nobis fuppeditabunt
“hanc aequationem: -

tt ¥ ¢ 8 J—
J(I + + - +2“.t...6+ 3.1{..8-—!— etc.) _;.

22, 1.2 2%, 1. .4 a

Sicque totum negotium huc eft redudtum, vt valor litterae s

. per idoneam feriem fecundum poteftates ipfius 7 procedentem
exprimatur.  Vbi tantum notetur, pofite z== o fieri debere

§. 18. Cum iam, denotante ¢ numerum cuius logarith-
mus hyperbolicus = 1, fit

LA L S U L L -+ etC. et

2% ,1.2 23.1..3 2t .1,.4 25.1...

3 4 5
LR LI L Ly
22.1.2 2%,1.,3 2*.1..4 8%.1...5

arum  duarum ferierum femi-f{umma nobis praebebit

I

—It '
E R it ! 1 ! [ .
)_'"I-"—:*.x.z 2. 1.,y 25.1...6+etC',5
hinc

»
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hinc patet noftram aequationem futuram efie s(¢" +¢ " )=1,
ynde valorem ipfius s per feriem cuolui oportet.

§ 19. Ex ifta aequatione igitur deducimus ftatim

ol — 31
£ e =i,
quae differentiata et bis fumta pracbet
'lﬁ:. t — é I ag§
€ ¢ -

5otz ?

guarnm aequalitatum {tinma dat

zE?r_ .
Tsaf *

I

I
a L -
¢ 5

differentia vero

=
b
2]
o
s

- B ’
2¢ =i

harum autem produdtum praebet

s 438 fie 23S § g g H
PR fine - =8 85— 480

=

gl

£3

Differentietur iam ifta aequatio denuo, fumto .o conftante, s

‘ : 4235 —m 3 4995 _1_ g3 g —
habebimus 2225 —= ¢ -— 8% five ==+ 85— —=o0.

§. 2o0. Pro hac aequatione refoluenda flatuamus vt
fupra affumfimus

S=Imatt- By 88— ete
vnde fit - |

7]
LN

1

I::x.za—i—s..arﬁ_n-é—s.6y;‘+7.555‘-+9. 10t + ete

Deinde ob 2s—=1-4-2all- gﬁ‘z‘*-—k 2y 2* - 2§ 18—~ ete
erit cubnm fumendo .

Qs
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R N W OB 6T 63+ 6o 64
+120" +24af8+-240p+2403 + 24 o e+

, -+ 8 -i—IQ.ﬁﬁ—;_gq.ﬁ,y_*_ 24_3“5_;_

+24aaB+H2400 120 n -+

“+246P303+2 JM-CG -

: +4.8a 34—+

i ' .. . ¢ ) ‘ + 8ﬁ? "
~quae feries sequalis effe’ debet 5 — 122s

§. z1. Haec‘t‘igitui'-{fejrics a”éq.ualis ftatui debet if}i:
L8 T B b At e 58 e P s T oy " et

';-':_—_;-I.gf:'—' 5 &44--3-4{3 —54..5'..6'}/-:-4.'.7- EEQé_.g'.II‘OE—-_ﬁ:_, II.I g%';étc.
. vnde deducuntur fequentes determinationes : '

- P -4":7

‘4. I. 2"&4—-5:‘.0;

4 8 4f+5e==o0;
40 5. 6y 5B+ 1202 =0

4 7. 83 H+5y—+ 24.0513—1—8@{3:':&6__;

4. 9. 105+ 50+ 242y -+ 123 B+ 24a'af =0.

LodEy

etc.

, §. 22. Quoniam vero hae relationes multo magis funt
complicatae quam eae ad quas primo fumus perduéi, iftis po-
.tius inhaereamus earumque euolutionem fequenti modo fitble-

-¥emus. ' Ponamus {cilicet ,

_— A — B —___ —__, D —
e P T BTG YE—g, 05w, en— 2
| T - - - ! U
Yade furnmatio nofira induet hane formam:

i —— 1Y __ A 33X, B G#X_ ¢ Fx , p

TEAT S T ntim T

YilNoua Adta Acad. Tmp. Se. T 11 H




a¢ relationes pro his- notis litteris fequenti modo fe habe-
buat: R |
—_—t . - '
32’ ; '
—_— kT ¢
B I.s LTevad
— B A T
C a2 f.c04 e Ig’
e B AT
D"_;“—s- I-..q.—rl..-..ﬁ I )
§ — nr c A B — X —4 I 4
"J‘—'Ii_.—; Leceon Xuaw 'l -[‘-. -8 L. 4.1.[)9‘ I
etcC. o etc,

- § 23. Quo edleatum iffarum litterarum magis con=

trahamus atque adeo totum negotium ad-nbumeros integros re= .
C= =.,ett

3 v — 3 Clle

. . a S
ducamus, ponamus POrro, Az, B—=— —
vt noftra fummatio fiat '

—_—

—_x -1
T IX i o x* 25,1 ...4 0 xt 27.4...60X

2% .1 .2
fequentes formulas commo=

g
IIX B b A e FIX . ete.

et nunc iftac nouae litterac per
diffime determinabuntur:
-_—t-I — -
6 —2, fiue a==1;
— 3.2.1

Ar————— .
'I.R.-.)'..}’ L

b—213a
I+ . ; ,
fine b—6a—1—"235;

[ -

——— b Y ___6.5..4.3 6....:_1:
‘A——-;{-:;b I.z.S.qa—*__I:. N ‘
fije c— 15— 15 a-F1 =615 f
8.7 . 8.7.6.5 ... .. 3, B T .
a—ﬂc 1.2.3.4b+1.._...éa I.nn-s 3%
{ L .
fiue d—28¢—=0b—+ 28— ¥ =T13855
8_10'9 __10.9.!-76.+IO-.-.5 b__zo.‘...s g+10.-.-.1 *
T a.z L E.2.3-4  Tererab I.overs B I..-.90°
fine ¢ — 45d— 2100+ 2108 — 454+ ¥ = 505213
— .1 e___‘_m.u.m.‘jd_i:__m..;..r PO CITRITLIY W ILITEL g1 l"
R X a3 4 Loreesh I TP Ieese « IO Fas .o I
--vﬁue-f:.ﬁo'.e-—q-gs.d+92+.;—-—4—95.5+66. —1;
€tCs oo Mani-~

in
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Manifeftum autem  eft coefficientes harum formularum. cone
" gruere cum iis qui in poteftatibus binomii occurrunt, i modo
alterni omittantur. .

§. 24. Valoribus igitur harum litterarum a, 5, ¢, 4
inuentis feries ante allata dabit valorem litterae T, qui quouis
cafn erit certa functio ipfius &, ex qua, fi lpco x foribatur

— %, orietur {fumma feriei propofitae S. Veluti fi fuerit
X — x*, haecque feries fummanda proponatur :
| § =at—(x+ 1)t (r o)t — (43 ) 4= (x+4)— otc,
4.3x% et .23 = 4.3. 2.1, altiora vero differen-
‘tialia euanefcentia, erit '
T = ix*—3ixx-+£, hincque
y =ilr— =i — 4.
¢ ergo fumto x == 1, vt feries fummanda fit
| ' &I'—i_24+34—;44;l*54"*—64+ etc.
perietur S == o, vti' aliunde conftat. Alia exempla non fub-
iungimus , quoniam olim iam copiofe funt traGats.

Problema 1L
0 . Si X w1 ante fuerit funllio quaecungye ipfins x, ex qua,
dim loco x ordine feribamur valores x-i-1, X—+24 X8, ete.
nafcamur funidiones X'y X7y X, inuenive fummam Buins feries
B infinitum excurrentis: - - .
B X o= gV X e gk XY Bt I R s O e,
Solutio. |
§ 25. Ponatur huins feriei fumma quaefita #*S, vt fit
S==X—aX +8 X" - X"+ X" — etc.
H =2 . Hic
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Hic iam loco & feribatur x4 :r, ‘ac reperietur
S/ _Xz‘ 7 X// e ngf XH/J nt }&//// + th.

J -
quac feries ducta in # et priori addita praebet S 1S =
Quare eum, fit ) e

A AR A ved ]U. Aliert o *
g @5 aas ki aﬁs
“_S—k P o 4~ adx,+‘em~

I. zaa:“
b

lnbcbltm 1&1 aequatm'

was__;_naas nasE _n_9+s
(I—!—ﬂ)S—l— 2ax=t_'l—6am3+n4dx*+ etc.

¢x qua valorem lltterae. S erni oportet. -

§. 26. 'Statu-:.mus ergo pio S hanc feriem
S.._GE.X—I—-ﬁax +waax+533x - etc.

et fadis fingulis fubftitutionibus obtinebimus:
(1+m)8 = (I-—l—ﬂ)ocX——k—(I-—!—ﬂ 3"+(1+n)”’9€’?£+(1+n)§€,£+(1 +1 %

e sa -+ 73 + oy A+ nd
E = e B MY
:'ES-% - B SR DL RO '55_'—"7%”‘!5
| f_-;%’ai'_ﬁz- o ina

etc. . . B o b

qmmm fenerum funinﬁ qma aeqﬁm debet JlPﬁ X hmc f

th.

quentes, & A A
: (ﬁ—c»zz)oa._.xg .
(pE)B-ow—0o3 7"
(ﬁ-—e—z)ry»}—nﬁ—{——lfzu:o;
(fz+1)a—i—1zq/+—«rz[3—{— I =03
(ﬁa—;—r)a-—,—-ﬂﬁ L i 412@,
etc. :

-
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{1 §. 2=, -Refolutio igitur harum aefluahtatum .nobis fup-
. -peditabit fequentes valores : o

I -

a’_n-—-i—x’ o . R
— - F
ﬁ"— (n+1}" :
""" — f(n—1x) , . .
Y — s’
6 :' e MMMt —1}
: 6(n 1%

etc.

‘Nifnis autem moleftumn fofet euolutionem harum-. formularum
ylterins profequi, - quamobrém conueniet, loco horim coeffi-
cientium alios in calculum introducere, qui fint -

' ‘A . a—_ B — C —_—_ D

_ n—e—:’ ﬁ'd fit.—l—r]“’ 'V_'_!_(n-imr.ls’ - [1r1.--i——1j'1~'J etc,
ita ¥t feries‘'hoftra -pro S inueénta hanc idduat formam: '

— .. B Ix c @dX ___ D . X
S, (n—i-I)X ‘£n+:}z§§+[n+rjs axz ) {?1-'-—1—-1)4 ax3+etc'

o=

- § 28. Nunc igitur iftae nouae htteraeA B, C D ete.
& e QUeﬁ}tes I*fOrHTulaSZf Hetermlmbuntur R

.1;;' iy D I S ;_; EEE SRS I S IR S

'B:::ﬂA'."" |
C:nB——Hz(rz—-k— I)A, CRNRE
]D_ C-—-‘IZ(FZ—F—I)BTE,?Z(?!—}—I) A, -
E—nD-=- 1ﬂ(ﬂ+I)C+3ﬁl(§f2—-I) B—d&n (120 A, étc.
d*‘ facilius iam colligentur fequentes valores:
. A_Io

B—=xn,

C=in(n—r1), N
D—=in(nn— 414 1),

E=gn@ —11an+11a—1)

. - ' H 3




_ —nst= —nA =nB —pn C—nD —2 E—cte,
X w(p+-1)sE = A+ )A-_—,;&-%{m—x-)B%n (14+1) C+jn(n+1) D-+retes
2 p(r+1 5 (e P A (1 ) B n(n+ T »PC—ete
gAYz o (T VA+&p(n+-1 )’ Bretes

S

§ 20. Quo indolem horum numerorum A, B, C, D
penitius perfcrutemur, contemplemur ‘iftdm feriem ecasdem Hes
teras innoluentem:

s—A-+Bit-+Csi-t+ Di* + etc.
ex qua fecundum relationes ante innentas formemus {cquentes
feries: _ S e
s— A +B: +Ctt +DpE+ Ep + F¥ et

‘Btrc. Lo ) ’ 7' .

His igitur feriebus in vmam {ummam colledtis impetrabimus;
hanc aequationem: : ,

s(x—nr+in{ne1)ii—in(@-+1)"F+5n (n+1prr—ete.) I

§. 30. Vt nunc hanc. aequationem ad formam finitam,
. . P . - < -, . vt;a'
reducamus., in fubfidinm vocemns hanc progrefhonem: :
R e (g 1) 4] (11 ) (1) P (a1 )M —ete

vinde fit : ‘

—3 (1) P+ (a4 1) P~ etc.

e :——iﬁ-%(ﬂ—f—I)U
RS S SRS

confequenter -
n —{nf-1} -- T g7, 2 ¥ €8, X ~3 g

m(@ 1) =R 5L (e 1 P (- X ) 5 G (a1 - et

Hinc igitur nancifcemur fequentem aequationem finitam :

s(1+ n g—{:rl-i-xlt__" \ — T ” st { LT Y, n :
( n-!—t( 1)) = u+:+me J‘ )“"Li:

Ex hac autem agquatione, fi valor ipfius s per fericm eliciatuty.
. ' ‘ iPﬁ"f
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.pfa feries. ftﬁ'u}ntfl .prodire debet, ex qua idcirco nofirae lit
rac. &, b, ¢, 4 innotefcent. Hinc igitur erit

e (n-[—z}r — I+n—s

mdeoque — (n -t 1) r =1 (1 ~f-n— s} —1ns et differentiande
. — as — B — {t—4-njds .
(ﬂ—}—l)at I—-}—u—s S LA~ —F 7
" ; . — 25
¢x qua aequatione colligitur 5 (x ——]—-fz—-.r)__._ 58

§. 31. Statuater nunc 5 == (# 4~ 1) 4, vt fat
, ,v:—~§(ri+1=)A+Bt+Ctt¥l;-D53 i~ etc.
eritque noftra aeqiatio §(w 1) — o v == 32. - Ad caleuli
igitar compendium pommus i+ 1)-m, fitque A—i(n-+1)=4,
i-feries noftra fit "
v__A+Br+Ctt+Dt3+Et4+Ft5+Gt‘+H£7+ etce
tum’ vero habebimus: o S
E‘E_mm-—-—tva, ﬁue 2 v o = m .

n -hac ergo aequatione loco w femem aﬁ'umtam fubﬂltuamus

—B+2Ct+3DM+4E£3+5Ft4+6G£’+ctc.
_.AA+2AB+ sAC+2AD+2AE+ 2AF + etc,

-+ BB +2BC+2BD+ 2BE + etc.
4 CC—+2CD wetc.

quarim ergo ferierum fumma debet effe — mm, vnde dedu-
untur fequentes dcrermmatwnes :
hinc B=mm— A A
: ; _ 2C=-—2AB;
H42A C+BB=—o; aﬁ‘_zAC——BB
E+24D+2BC=o0; 4E=-—24D—2BC,
+2AE+2BD+CCzoj; sFz—2AE—2BD-—CC.
etc. etc.
s. 312
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§ s2. Cum iam pofuenmus A—=A—i(n+1)=A—
ob A—1 erit A==1— == I:;:’Fi +:Retineanrus antem lith
teram m in calculo, exiftente m —3 (1 1), ac reperiemus

B—un, et qula eff —2 A T AT, 'formuiae nof’cmc -enadent

(ﬁ:—I)B
3D,.._(n—-1)C—-BB
E——(n——x)D—-—-zBC ,
F—(a-—-x)ﬁ—”B”]j“' Xl
GG_..(n——-—x;F—zBE———ch
,Le}:g:- o - | | o

aiculmm magis accommad itae wdemmu:

haequc fmmuiae ad ca
quam: fupeugrexs* fe. 28 quia hic woccurpit, minoer terminorum

numerus atque: etiam factores funt fimpliciores. Ex his igitur
valores fupra mclmatos vlterms profequcmur.

U g ¥ L : ' ' :

4 ST trohe e H re - . .7 . . - Lo . . B ' .

v HRT FEE U § [ D REIEN . L I
; :

T

(e

chr o VeI . . :
. b .- C 7 -w;_,,_,_( g _,_4. ‘3 oL & o
. 1.2 "

[ T ay oo v - .
.‘_mmn 4n+=’:)“,..__ L ;
A L ) -.I- 2. 3

PRI 1 B S e~ 4.,; \
’,_En_.__ TL{?LS—-II?LTL—:I—-EI}I?L-—I)

H B Y rele 3.4 ’

£y

Lo e TEEE
b5 ,F.——ﬂ(ﬂ*——zsn5+66n’—sﬁn+;7
LalPE 3 PRV t}:lu.‘-'_-_.‘w‘y T - 1, o 3.4s & 5T 7 >
G — n{nS — 57 W =300 13 =302 7 - 57 fr—1) .
_= 2 7L ; =1
N N . e n a6 .
L4 s S £ LN "l PR .

‘ S
Ly

§ 337 ’Hac cxpre{ﬁones eo magis {unt notatu dxgmc

‘quod copﬂicwntes m numeratoubus id formnias generales ¥

dnei ‘pof uut L‘amquc cocfﬁcmmes ferminorum fecundouui‘l

qurfimt“o“ 0, T3 4y II,uG, 549, 120, etc. nalcuntur ex Hor

lrr;u‘_ggncmh ""‘""’---z., coefficientes verc terminofim tertlo
rum:

[
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sum, qui funt o, o, 0, I, 11, 66, 302, etc. orinntur exX for~
~mula generah 3% — °”“‘“Iz-+—£_tz_-:ﬂ- fimili modo termi-

porum quartorum, qui funt o, o, o, 0, I, 26, 302, etc, ter-

minus generalis eft

4 __321»-—1.2:__!__22'—4:.z(z-——r\____z_(z-—x](z__g).

1. 2 I.2, 3 2

qumtorum vero terminorum coefficientes, qui funt o, o, o,
o, 1, 547, etc. oriuntur ex forma generali hac:

! 5-—:___ B I T I z[z—xl p¥—1 m{a—r1)z—e) B{E—T ) 2=z {2 —1}
5 4 .Z-—I—S I. 2, ) I.2.83 -+ Tov g . b

vnde iam fatis clarum eft, quomodo pro fequentibus terminis
formulae generales conftitui debeant. .

| §. 84. Inuentis igitur fecundum has regulas valoris

bus litterarum A, B, C, D, etc. feriei propofitac infinitae
37 X — g T Xf+ pite Y gws X"”-—f—- etc.

fumma erit :

< (..._._ I | BX_'__ ¢ QDI‘ D 33I+etc)

Nz (n-}-:}ﬂ dx (n4-1)3 J x3 {n41)* o 23
a fi fuerit X — 1 et feries fummanda
n— g gt Iyt et
_ "
=0, 22X=—o, erit fumma quaefita —=7* —— = _,
x n+1 41
i fomatur X — x, vt feries fummanda fit
n° L2t (A1) AT (k- 2) — 25T (0 -8) + et
== o, erit {umia

AX _ % — & _ 0m
P ’m-hI)’) — (n+x;=)'
n—an g8 —am 45w —6n - etc.

ua 4éta Aead. Imp. Se. T. I1, 1
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{fumma erit ::m_’:_ = cuius fra@ionis euolutio manifefto pro..
Iz

‘ducit iftam feriem. Plura exempla adiungere fuperfluum fo
xet, quia hoc argumentum iam alias fufins eft tradtatum.

Problema III.

~ 8i vt ante X denoter funllionem quamcungie ipfius X, guae,
Joco x foribendo fucceffiue x -1, X -2, X -3, abeat in X
X/, X7, ac proponaiur feguens feries infinita cunt progreffion
hypergeometrica commifia: :
' T 2. 80 40 0 o0 XX
— T, 2. 8 4ee s (x-D)X
oo T. 2e §e 4 s oe . (X2) XY
— ¢le.
efus fummam inuefligare.
: | Solutio.
© §. 85. Statmatur ifta fumma quacfita == 1. 2. 3., xSy
ita vt tantum functionem S indagari oporteat, eritque
S = X—(x-+1)X (a1 (x+2)X"—(w+1) (x+2) (x-+3 YK etc
Hinc ergo fi loco x vbique feribamus x —- 71, fiet '
/=X~ (x+ 2) X7 - (x =+ 2) (x + 3) X7
—(x+2)(x+3) (x + 4) X7+ etc.
quae pofterior feries per x ~~1 multiplicata ac priori adiedr
producet iftam aequatonem: S~ (x—1)8 =X, ex quz
ergo valorem ipfius S definire oportet. - S

tialia ipfius X procedentem fingere non licet vr fupra, props

terea quod fundio L
f— a5 398 _y . S :

S_S+c?_x+1.'nax2—! x.e..sd:c3+etc'

per fattorem variabilem x —-1 eft multiplicata, quamchrem

pro S affumamus feriem generalem p —~- g -1 =5~ i+ ett

: quae




"

quae ita f{it ‘comparata, vt differentiale Cuiusqueé partis ecadar
in locum fequentem. Cum igitnr noftra aequatio fir '

oo (x2S (- ID;?&F'- (:x—i—I) na;;z ~+(x+ I)G?:s 3

“hic loco S eiusque differentialium fecundum legem pracfcrip-
‘tam feries aflumta f{ubflitwatur, ac peruenietur ad hanc ;wcjua-
-tiopem: S
K=(rt-2)p+(x4-2)q +(x+2)r +(x+2)s (2422 (x4 2)1 -+etc.
- p 2g ar k)
~ (x+1)am+(x+1)gg+(x.—{-I)-;+(-Y+I)g+(x+1)§_£+ef6-

L4

+ete. =X

—f-(x—;mx)f-di—if—i—(x—r-I)%—!--(x—é—x)jai - (r+1)225 ete
~+(xﬂ—1>f%%+(x+l>%+(x+I)j‘;_%_!_etc!
_ etc. '
Ticque primum flatuatur X == (x ~~2)p, ita vt fit po—_ X
‘tum vero pro reliquis habebuntyr fequentes aequatianes.;x_Ma
¥t2)g4-(x+1)12=o0,

F2)r(r )4 (x 1) 22 =0,

fv.

¥op2)i—t (0 ) A= (1) 228 - (v - 1) 2
(rb2) i (A1) S (e 227 (r+1) 28t (1) &

2dx3 .o’ +dat

etc.

§. 8. Ex his igitur aequationibus hawd difficile erir

_“lores ﬁngul:frum litterarum ¢, #, 5, & per praccedentes iam
uentas definire. In genere autem haec euolutio mox ad for.
Mulas nimis complicatas perduceret, namque cum fit p=—_X

.. xt+al
it 9p — 29X — 2%, wade colligitur '

(x_l__z)q_l__(x+r)_§'_§__{x+1)x

&2 dx (& —-2p ?

— lxH4-1) 23X ®4-1X
(w2 Jf am+tx+aﬂ’
a




e (68) ===

folum denuo fumi deberet, fed

cuius ergo differentiale non
vt inde deriuetur valor

etiam differentio - differentiale ipfins P,
ipfius #. Interim tamen hi valores in genere commodius cx-

primuntur fequenti modo: ‘
4= 0D
P — Lm0 (155 )
=R 9GS )
P R0 (e T S )

ctc..

§. 38. Tn genere autem has formulas euoluere non eft
opus, quia quounis cafu propofito enolutio haud diffculter in-
fiitni poterit, quod vnico cafu oftendiffe {ufficiet. Sumatur igi-
tur X — 1 eruntque etiam omnes valores inde derivati X/,
X”, etc. vnitati aequales. Ac primo hoc cafu habebitur

p =, cuius ergo differentialia erunt
- BEa 2= s T e OO
hinc igitur primo colligimus ¢ = —- (x__x_—:——_:T’ , qui valor refol-;
vatur in has partes: ¢ == 5 TS ) vnde fiet |
%_aqc — (:x‘—f—é)ii -+ (x—.f:z)“ et -
Vi= o e O
Ex his igitur porro fit
r=— 2 (= e T )
Cum nunc fit — (:?"E”:,) Sk —+ =, fiet
4 :"_i_‘imélx;;)‘—hmis)f".
ynde fit o
g_: —_ (‘,,,-’_.Ti‘m TR L .15

(x42)7 (@420
- : ex’
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ex quo valore colligitur |
10

_— _®e—x X e 1S
§— x+2( (x+a.++(x+zli l‘x_'f-l;-ﬂ-‘l.‘)'

His igitur valoribus inuentis feriei infinitac

To 20 e 4 0 00 s 0 X
2. 8. 4 v s e 0 s (X+T)
2. 8. 4 « oo o (Xx+2)
2u 8o 4 o0 0 oo (X43)
etc.

s

I. 2 8e e oo ¥ (p—g—+r-ts-tetc).

e §. 39- Sumamus hic pro cafu fpecialiffimo x == 0, Vvt
fummanda proponatur haec feries hypergeometrica I—I—~2
'+ —6—+-24— 120~ etC., Pro qua ergo erit I . v .« X==I,
-tom vero reperietur
i, g—i, rT—%y § = — g

Calculo ergo hucusque produéto fumma defiderata prodit

—ii—d—my i — 05 5859, )
quze non multum difcrepat ab ea quam olim omni findio elicui.

§. 40. Sumamus nuwnc x —— I, vt fummanda fit haec

feries 1 —2-6—n24-—120—€te., eritque I . . o« o X1,
tum- vero p—3, § =z, =0, S=—7¥5" Hinc ergo erit
noftra fumma 45— "Rs——=0,40192, quae {umma cum
praccedente fatis exacte confpirat, quoniam hinc ambae {éries

néae prodeunt o, 98%§: . prodire enim deberet vnitas; vnde
patet, {i vlterius feriem p, ¢, 7, § efemus profecuti, tum etiam

ad veritatem multo propius accefiffemus.
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