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CAPUT W
INVESTIGATIO SUMMAE SERIERUM
EX TERMINO GENERALI.

I03:.

SIt Seriei cuiufque terminus generalis ==y, refpondens indi-
ci x, ira ut y fir fun&io quascunque ipfius . Sit porro- Sy
fumma fes terminus fummatorins ferier, exprimens aggrega-
X | tum omnium terminorum a primo fen alio termino- fixo
ufgue ad y inclufive. Computabimus. antem fummas feriernm
a termino primo , unde.fi fit ¥ =1, dabit y termipum pri-
muin, atque Sy hunc - terminuny primum- exhibebit: fin- an-
tem  ponatur x == o4 terminus. {ummatorits Sy in nihilum
_ abire debet , propterea quod nulli termini fummandi adfunt.
Quocirca- terminus {immatorius Sy eiufmodi erit funttio ipfi-
us x, quae evanefcar pofito x»=o. '

104. Sl terminus generalis y ex ploribus partibus con-
fet, ut fit y=—p-g-+te4 &c tum ipla feries confiderari
poterit. tanquamr conflata ex. pluribus. aliis feriebus, quarum
termini generales. fint p, g, v, &c. Hinc fi fingnlarum ifta-

* rum ferteram- {ummae- fuerint cognitae, fimul’ feriei propofi-

tae fumma poterit aflignari; erit enim aggregatum ex, fum-
- _ mis fingalarum. ferieram., Hancobrem fi fity = p 4 g4 + 4 &c.
2 | erit Sy =S8p + 54 +Sr 4 & Cum lgitur fupra exhi-.

buerimas fummas ferieram, quarnm termini generales fint
quaecunque poteftates ‘ipfius x,, habentes exponentes imrtegros
. afiirmativos, hinc cuinfque feriei, cuius terminus generalis
g et ax? + bu® 4 cu¥ 4 &c. denotantibuy «, §, 7, &c. numeros
Intezros affirmativos:, feu cuius terminus generalis eft-funio ra-

tionalis Integra ipfins ¢, terminus fammatorius inveniri poterit.
103, Sit in ferie, cuius terminus generalis fen expo-

? nentl x refpondens eft ==y, terminus hunc praecedens feu
Tt ex- -
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exponentl »— 1 refpondens =—w, quoniam w oritur €x ¥,
i loco # foribatur x—1; erit:
ddy d3 y d4y

‘ — d}/ -+ &e.
2482 Gdwd  24dx4 T20dx5

Si igitur y fuerit termlnus generalis huiys, feriel
'3 N .
a‘+&+a+~d+ R o
hmufque feriei terminus indici o refpendens fuerit .=A,
erit v, quatenus eft fun&lo 1Pﬁus 5 - terminus genemhs
huivs . feriel :

'U:r.-y'-g,;‘-]-

2 3 4 e e e E
A+a+b+c+d+ R )
unde fi So denotet fummam huius feriei ; erit Sw: -*wa-—y+A
Sicque pofito x.—-o, qula fit Sy =—.0 & y =8, quoque
Sv evanefcet. o
. ) d dd «dEA
106. Cum igitur 'ﬁt P o ;,% a’:z '—",.5 d:ﬁ - &,

erit per ante.offenfa: ,
oy _ddy  d3y d4y
S :S [—— - sy o e & o
v=8y — S +S.zdx2 Sédm —}-S yyr c.
atque ob Sv == Sy — g4 A, erit:
ddy . dsy d4y
_}' A S T 2 st +5 Sdn3 S.‘..z;;ca!m‘%
‘ideoque ‘habebitars
ay ddy  _.ddy A4y
50 2oy ) T 8
=y ARSI S st aadst o
Si- elgo habeantur ¢ termini fammatorii ferierum , quarum teg-
ddy d3y d4y

du2’ dys dus”
terminns ﬁxmmatorms fenel, culus termmus aenerahs eft
a’y
. Q_uamitas ‘Vem-.‘conﬁans A ita debet-effe comparaia , ut
. fa-

mini Uenelales font &c. ex -is obtinebitur
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7 : 2 g . . j/ )
fatto == o terminus fummatorus S— - evanefcat ; hacque

conditione facilius determinatur, quam fi- diceremus, eam effe

rerminum indici o refpondentem.in ferie, cuius terminus ge-

I’lﬁl’ﬁ.hS {it ==y. . . &;_.“215

ro7. Ex- hoc fonte- fimmae poteflatum numerorum-

natpralinm . inveftigari folent. Sit. enim. y==w®+!'; quo-

, dy ddy _ﬂ;(ﬂ+1)ﬂ#?t_z )

piam fit = == (ad1.)8" ;. = .
dx. ( )5 ; 2d@* I..2 ’

Aty (o) dy _(e(eeeen)

Sdx* I, 2.3 - 7 24dat .._,.... I 2:-3.4 .
' ' erit-his valovibus fubflitutis::
(n.[. IDSx” o LF‘**A;[. %Qf@x,ﬂnx - %92@:2

IR B A Te 26.3..
“atque fi-utrinque per-z-- 1. dividatar; erits

( = : : - A ety :
- Sxt== =S Kt ~t3 .{.1:“ Seg" % m-}l Sxr—= L. (s I)_(?_z_z_). Swt—3 - &,

LI :

-
¥

Sw"=ay &C...

2s..3" T 2.3 .4,’.
— Goilﬁ,;., -
quae conftans ita; accipi deber, ut pofito.x==o, totus ter~
minus fummatorius evaneftat. Ope huius ergo formulae ex.
jam cognitis faummis poteftatum . inferiornm, quarum termint
generales funt x*~*, x"~, &c. inveniri poterit fumma potefta.-
tum fuperiorum . termino -generali #" expreflarum. |
108. Si in hac' expreflione » denotet numernm- inte-
’ grum affirmativum , numerus termiferom erit finitus. Atgue -
adeo  hinc fumma infinitarum poteftatum-fi. z==o , . abfolute.
cognofcetur ; “erit enim: S.%° = «x, Hacque cognita ad.
! fuperiores progredi licebir, pofito enim m==1.; fiet:.
! S.W:=E£Mz,+%sxo:%xz.+%x : _ :
-~ fi porro ponatur~zz= 2 prodibit:
' Sl 4 Sx —1Spo=1 x3f L x>+ -§ &; deinde
Sed=lgtFiSutm=Sx fiSwoa=tattratdpa?
| Ttz Se
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St == L 44 Syt —%8x2 4 S — S five
‘S.w"r'-?-"_%x'ﬁ‘i‘};x“’f-l‘%x'?—a%'x’-' - :
Sicque porro quarnmvis poteftatum fuperiorum fummae fuecel
fivae ex inferioribus colligentur ; hoc antem faciliug per.fe-
quentes 1modos praeftabitur. ! )

109. Quoniam fupra invenimus effe.:

dy ddy ., _d%y dry .45y '

R RIEY L A YA B A
dx r¥ du? dxs 4Sd.w"f 2 Tas T &

: ' dy . ddy . dz diy .dd=z

Sl fo— . 'ﬁ t —_—— — - e TR - Il
ponamus —- == % e L= T &c

tim vero ob dy = zdx, erit y-quantitas, cuius differentiale

et =zdx, quod hoc modo  indicamus, ut fir y==/xdw.

integrali .pendet, tamen hic jam ifta forma ‘fredx utl ‘poteri-
mus, {i quidem pro =z alias ipfivs x funftiones non fubfiiru-
amus, nifi eivfmodi, ut funétio illa, cuins differentiale eft
— ndx, ex praccedentibus exhiberi queat. His igitur. valori-
bug fubftitutls erit:. :

Quanquam autem haec inventio ipfius y ex dato z a calculo

' dz ddz 0 4z ‘
== s X T —Iﬁ' _____._—_!_ ,__.,_._L__I_ - ___&t .,
Sz o= fzdx - 2S,dx S ! %S———-dx; e

.diiciendo enifimodi conflantem , ut pofico #==0 ‘ipfa fumma
Sz evanelcat. . _
" Ito. . Subftituendo autem loco y in faperiori exprel
fione litteram =, “vel ‘quod eodem’ redit differentiando -iffam
aequationem ‘erit’: |

dz il e, d0E
S—e=zd S — ¢S 2§ &G
' *Todn ax? dnt
; d= .
fin autem loco y ponatur =3 erit’:
1d; ‘ 43 S EC IR AL
ﬁfz@’f‘lsi—z*—% - ,iﬁs-—-*—-*—"&c.r
(J-’."ﬂ"" X 2 ‘dxg‘ ‘ ’dx‘l . ’ dxg

Similique modo fi pro y fucceflive ponantur valores




carurn
g"z{ ; j:: ; &c réperiétur: | o |
dd 5., 6 -
j’;? ©dw? > j;j —iS i; 59 ‘i:s -'.&c.
e -
j:f-- f:;;z . 15%}“% ij +1S ‘i,xf — &

ficque porro in infinitom,

S B val . Sd:& < dd= < dz

111. Si nmne 14 wvalores pro § — 3 — :
' P Tdw T dwz? dx3’

&c. fucceflive fubftituantur in exprefiione : '

dz  ddz | diz
S;z:mfzdx-i— Sd '?S +;‘,S o —-w-&c‘.‘
invenietur expreflio pro Sz , quae conﬁabit ex his ter-

dz - ddz d%=

minis fads; =3 - ; 5 . ; &c. quorum coeffi-
cientes facilius fequenti modo Jnveﬂicabuntm Ponatur
6d dd 3d doz
Su= fuds oz +- z+’* "-;- - E. : + &
xa

atque pro his' tenmms ful valores fubftituantur , quos obti-
nent ex’ praecedentlbus feriebus ; ex quibus eft: -

dz I ddz 43 I | déz
4 Sz G e G LG S R,
S5 S + 6 d.x“ 24.de + 120 dx# &
dz ddz o dixz & _daz
%= —— "-S—*-‘- — —_——S— oA
6: +::ch o ‘;des 26;4 T + &c
z ’ dd= d3z d4xz
P B TSIt Sy — e
der 9 3;;* -Z—Sa-,—;; &e.
Oz dag
dut o 35-&;‘“&5




jv6 CAPUT V.
qui valores ‘additi'j cum producere debeant Sz, coefficientes
a,6,9,0, &n ex fequentibus acquationibus definientus :

I
f=——"T"=20
2
, a I
5-"“'24-6"'"0'
6 a
?“’“Z‘E‘E"";’l‘::()
a
3__“9“__}_.6____.._ [,
2 6 24 120
§ .9 6 .
2{:; 24 120 720
€ S 1
e G L p =0
2 24 120 720 3040

r1z. Ex his ergo aequationibus fucceflive valores om-
gium litterarum a, 6, 9, 0, &c definiri poterunt, reperie-
tur autem: .

I
qa== -
2
=2 T 6 12
& a I
_.7:::—-—‘_.—{—--::0
2 6 24
gt be L
2 6 24 Y20 1720
8 6 a I
a=——~——?—+--——,-—-—l— — =0
2 6 24 Iz 720 .
&c. ' :

ficque ulterius -progrediendo reperientur continuo termir al-

cerni evanelcentes . Litterae ergo ordine tertia , quInta, fepti-
: : - - ma,
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ma, &c omnefque irmpares erunt ==oO, €xCepia prima, que
ipfo haec valorum feries contra legem continuitatis Impinge-
re videtur. Quamobrem eo magis necefle eft | ut rigide d_e~_
monfiretur , vmnes terminos impares praeter primum necefla-
rio evanelcere. _

113 Quoniam fingnlae litterac fecundum legem con-
flantem ex praecedentibus determinantur , eae feriem recurren-
tem inter fe conftituent. Ad quam explicandam concipiatur
ifta feries: I au6ur e 9ud F ut Jeus o Gut 4+ &e.
cuivs valor fit==V'; atque mamifeftum eft hanc feriem recur-
rentem orirl ex evolutione huius fradtionis:

Ve
t—tutiul— s udtgnt — &
atque fi “ifta fratio alio medo in feriem infinitam fecundum,
poteftates ipfius » progredientem refolvi queat, necefle eft,
ut femper- eadem feries: ' , - -
Vesi1 toautBurf9ut 4 0ut 4 aus + &
refultet: hocque ‘modo slia lex , qua- ifti lidem valores a, 6,
9, &, &c determinantur , ernetur. ' |

114. Quoniam, fi ¢ denotet numerum, cuins logarith-
mus hyperbolicus unitati aequatur, erit: '

et = I —utut—g S tiut— LS4 &

I—g™t

— = r—utsut—liuddut— &

2y

Ly

erit :
13

. I
ideoque V == —

I——g™*

. Nunc extinguatur ex ferie fecun-
dus terminus ex == g, ut fit: : |
Ve—sum146us F 943 F 8us 4 ens - Lub -} &c. erit :

T gy T
Ve lye u(1de)

= Multiplicentur numerator ac de.
— ) x 1
nomj = i : ule e )
unator per s 5 eritque V—eizei : T
: " i

)

in feries converfis fiet

‘ | ‘ o2(e f—e
' ' ' T
& quantitatibus e & "

[y
®
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e %4 # :
r+—+ —  — — - &e.
Vol y— 2.4 @ 2.46.8  2.4.6.8.10 12
I e % R
2(— ‘ “&ec.
, (2 t 2.4.6+ 2.4.6.8.10 t6e) e
five > unt né ul
I+ A + -+ &e.
Yo Ly 2.4 2468 2.4...12 2.4... L6
TEE PR T
# # # #%
1t —t —F — T &

4.6 46810  4.6...14 H 4.6...18 .
r15. Cum igitar in hac fraQione poteftates impares pros-
fus defint, in eius quogue evolutione poteftates impares omini-.
no nullae ingredientur; quare cum V — £ » aequetur ifti feriet:
1+ 6a’ —I—aawg-}-c?u*—l-m‘—l—ﬁus—{-&c.
cocfficientes imparium  poteflatym 9, &, 715 1> Sc. omnes
evanefcent. Sicque ratio manifefta eft, cur in ferie:
1+ an + Gu® 4 oud 4 fnt + &e.
termini ordine pares omines practer fecondum {int = o, ne-
que tamen lex continuitatis vim patiatnr.  Erit ergo
R . ke el e o A xuto + &e
licterifque 8, &5 &, §, %, &e per evolutionem fuperioris
fraGionis determinatis, obtinebimus terminum {ammatoriam
Sz feriel, cuius terminus generalis eft ==, indici » refpon-
dens, hoc modo _gxpéeﬂ"um: : - o
o . de 83z | dsz [ 0d7z
Somfuds b at b gt v Y X
116, Quia feries = By A Bt = Gub - But + &G
otitur ex evolutione huins fraftonis : . :
u? # c gt

I+
2

Ce

: &c.
. 4 + 2.4.6.8 T 2.4.6.8.10.12 +

+2 ¢ LI
LA S PR
4“'6 4'"6'8']:0 4:658010-12-14 -

1it-
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litterac 6, 8, &, 8, &c, hanc legen tenebunt, ue fir:

I I
o~ 2.4 - 496

I 6 I
(S’:-: —-——--———I-ﬂ-——.,—-ﬁl-—qqm—.-—-——b

2.4.6.8 4.6 46810
I 8 & b

2:4...16 4.8  4.6.8.10 4614 46,18

Hi aaten valores alternative funt affirmarivi & negativi.
I17. Siigitar haram litteraram alternae capiantur ne-

ative ) ity ut fir:

5 6dx  §d%%  zdsa 647 «
Sx==fudn b im—m—e p 2 DOTE VAT
Sz= /i + 3 de ' dws  dms ¥ gar T &e

litterae 6, &, &, 0, &c. definientur ex hac fraftione :

%2 ud ut ud
2.4 2.4.68 2412 2416

46 46810  4.6.14 + 4.6..18
eam evolvendo in feriem-g

I+ 6urt Susg fys + 048 4 &, quocirc:a' erit ;
s .

X
—4.‘6 2. 4
__ 6 1 X
T 4.6 - 4.6.8.10 2.4.6.8
6 I s

R R I RN
46  468.10 ' 4, 6uId  2.4u 12
&
luuc antem omnes termini Rent negativi.,
. TI8. Ponamus "ergo- b= —A; 822 —B;lz=m-—C;
& out fit: '

Vv 8=
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Adx DBdsz  Cdsz D47

330

Szmﬁ;dﬁ"{“;%"}‘ ;;f“"“ pr dae s ' doe?

atque) ad litteras A, B, C, B, K.,
wr haec feries: o |
[ —— A T e Bot— Cgp 6 momm DI e TBott 22 e &L

quae oritur ex evolutione huivs fra&ionis -
u> L b : a8

R o ot e BT

. Zu 4‘ ,:20 4-06 -8 .Euénuﬁ 2 . 2-.4_‘:” 16
. 2 "t - out S '
! e o, e STV &C:

1-&-—«7 e N pomimn 1

4 6'+.4,6.8.10 4G T4 T_‘;;.:b’,.u,.zﬁ
.vel confidercturifia {eries :

R .
-;— _._;A%—-—BM 3o G5 — Dy 7 = Toth 7w e, ==
quag Orltur ex evolutione “huins fraftionis:
C " ut #6
I — — e e — &
204 20468 24w T2
$= #? s u?
B i k e tarmsia —l-a gccu
.Y 4 468,10 401l
Cum autem fig:
%2 u4 L d .
coffumm 1= "= — e m o B
2.4 2:4:6.8  ZederIZ
o2 _ #3 X
- """"- ""{‘;‘,&ﬁ:n

finfpm == 7 i
2 2486 240800 2efes 1
. col 5 .
fequitur fore: s o e 5 €O T e
2fin oo ‘

3

Quare i cotangens arcus 3 ¥ in feriem . convertatur

 germini fecundum poteftates iphus # procedant , X €4

feentur valores litterarom A, B, G, D, E, &
119. Cum' igitur it s = Lcoti U erit
8 e 2.ds i

pR——

A cot 25, & differentiando erit Fdur=T3
I o= 458

 definiendas - confidere-

culus
cogno-

.
——

-

e

feu

4705




CAPUT W o

d - o
'@Jsf}-a*w»}-q,ssdu_og five - %-j}-l ~§~4~.s..ramgn

f

\ o _
Qnpia - autem eft : s -‘——-Aaz mEu? mﬁﬁm&c“
erit - o
%;’_“' "f; = 4 3.4 Bu® e 3-‘%*C”$"“"?4D1’& e B,
I= I -

4555 - 8 A — § Byt § Cit— § Dy ¢ — &
i
4 Arpr SABM& A4 8.A Cud+ &
e 4. BBut &:ce
perduttis his terminis honmoeneis acl cyphram m:i |
A | :
12

B T8

A
zAB.

L=
7
- ... zAC-+BE

Wt
9
2zAD 528G,

e ettt et

rI

_~ g ?AE+2BDYHCC
1[13

G — 2AF 288 A4 z.CD‘j

Sy o
t o 2AG +2BF4-2CE 4 DD
f |

&,

Vv 2 0 Ex
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Ex quibns formulis jam manifefio liquet, fingulos hos valo.

res effe affirmativos. D -
1z0. Quoniam vero denominatores horum valornm
fiunt vehementer magni , calenlumque non mediocriter impe-
diunt ; loco litterarum A, B, C, D, &c. has novas in-
troducamus :
A =

&

1.2.3
§

— I'.z.'3.4.3

Ce= A

1203 eees?
)

D =t ——————,
I!ZI3IIIII9

é : .
E == ' &c.
IpZ-gvr.-ioun II

Atque reperictur fores

|

r2-
wimm].;:.m[w W B e

=

T

o
Il
]

- 8.7
6:—:2- oy + ""_'/'{"6,2
4.5 .
- 10. g.
g— 2, = ad 4 2. 2020 .
I’Ql! S . :
12 12.71.I0 . . I2.15.10.6.5
b=, ag 4= 2. Skl 7, B Wlciiclebiohar 99
1.2.3. Iou!ons ,I---nao'-7
I L T4aI2.12 14.12.12.11.I0
ne= z.——i aZ+2. ——-—3--_ €g - 2. 1413020 75'
I"2°3 Iﬂi.lhas Iwnnﬁ'ﬂn.?

&e.
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21 Commodius autem utemut his formulis:

LN,
Ty

1
o o=
2
5:1.23
3 2
8
7-,,_:-—.&.5
3
8 8. 7. 6 g6
= —. & +—-—.-—..._
3 ? 345 2
10 10, 9. 8
pom ol e 6
3 3 4 3 ke
zw-:-[—%,as—}—l—z—ll!o.gﬁ 12113098 ??
3 3 4 5 3. 4 5. 6. 7 2
14 I2,02 I4.1%2. « « ID
NESCIPRPY v% AR TERE
3 3 43 34 0 7
3 I6.1%.1 1615, « » 1 16.1 033
o= .an-f—-—-s LNl AL .{.-*-S -
3 3 4 5 Zohoore 7 e 9
&e.

Ex hac igitur lege, fecundum guam calcnlns- non - dlfﬁculter
inftituitur , fi inventi fuerint valores litterarum a, 6, 9,0,

&c. tum feriel cuiufeunque ; cuivs terminus generalis fen in.
dici & conveniens fuerit ===, terminus {ummatorius 1ta. exX-
primetur’, ut fit: ' o

. £ Az
Sx = fudsn+ s adz . 6d 5= . 3iz
, 1.2.3dxy  L2.345d%3 0 La.o.opdes
8dr = - ed? = Ldve
—_—— -+ &ec.
&5 TR odx?  L2...Ildx® Ia.o.1zdet

iftas autem litterae «, 6, 3, 8, &c. {equeme‘; valores habe-
re inventae funt:

& o=




B o=

@ Ble ol alw wis

=

9%
210
33
%
3617
30
43857
, 42
1222277
- 310
854513
6

118182043%%
gt e T4

P ]

%46
- w6977927
2%

237494610z9 '
LT ——— 123

20

o e

84148412760 '
1§M4Izlfgi 1303 =

467

cAPUT Vo

1.20==%
g2.36=E
z.iwg.%?:af,
12340 36
1230 o ¢ BE= 600

LL;.beasmz@GQE

I &2 B 8}1::.;'7,0160.35;‘ |

e e e gf==12096.3617

$.2.3 « » 5O , == §6400:43867

£2.3 - o 11 x =z 3628801222277

To2e3 * .1245»::79833.500.854.31{3

1.1,3 o .13pﬂ-11404,800.1 181820457
123 ¢ 14 vﬂ4358-9145&-600-.,76977927

. ,13af:;4333914560053374.,9461029

L16m== 43287424000,86 138412

O

76005

-~

[ T - T

ot

R e
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€C 4 2PUT PV 83

122, MNomerl. it per univerfam (eriervm  dofirinam

smpliffimum habent ufim. Primum enim ex his numeris

formari peflimt .ultimi termini in fummis poteftatum  pa-
sium, QUOS nen asque ac reliquos tegminos ex fommis prae- .
cedentium reperirl pofle fupra annotavimus. In poteftatibus
epim paribus poftremi fammarom termini {unt a per certos
numeros nmleiplicati ; qui pumeri pro  poteftatibus 11 ; IV ;

1 3 I I )
P -?-]E, Eg ?7}5’ &C.., ﬁgms

Jlternantibus affefli, Oriuntor antem hi numeri fi valores
litterarum. @, 6, 9, 8, &c. fupra inventi refpeflive divi-
dantur per numeros impares 3, S, 75 &c. nnde ift1 nume-
i, .qui ab Inventoxe lacobo Bernoullio vocari folent Bernonl-

Jiani ernnt:

e 1 I .
7= % =
-8 T

5 °3_0 =3B
7 42

8 1
= —— | e Y
9 30 D
& 5

— ~ =
IX = 66 €
Z o 691 - :
IR
i 7 .
PRSI veer] - —
I ¢ ¢
g 3617 -
— T e A
17 310 o
¢ o 43867

19 798
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% 174611 = § = 283.617
21 330 '__ 330
A Bsasyz g IDI3ES93 .
23 . 138 T 2.3.23
. 236364091
P, 3 304008 __ M
25 2730 o |
v 8553103 . __ 13.657931
27 6 &
. & 23749461029 .
29 70
o Séxﬁﬂi@os o

31 14322
&ec.
123> Ifti igitor nomeri Bernoulliani %, %5, €, &c.

immezliate ex fequennbm aequationibus inveniri Poterunth

] I
W)= 5

=43 Lo
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quarnm: aequationum lex per fe-eft- manifefta , {i “taptum no-

gerur , ubi quadratum cuiufpiam litterae . occurrit , eius coethi-

cientem® duplo effe minoreny’,. quant. fecundum regulam effe

debere videatur: Revera autem termini qui continent 'pro-
dufta ex difparibus litteris, bis occurrere cenfendi- funt, erit
enim verbl gratia: : ' '

12. II 12111-10; .‘ | IEJ’I-IOa .8-7
pyg = ot gp o I gy g R
I, 2 Is 2 3:: 4 I: 2 3«7'-4- S- 6
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124, Deinde vero etiam® iidem numeri-a, &,9,4,

&c. inzredivatur in expreffiones fumnarum ferierum. fractio-
qum- in. hac forma generali: .

. s . . -

- z+£—~+§-+£—+%+£ + &

quoties 7’ eft” mmerns  par affirmativus ; contentargm. Has
enim fummas in - introduétione per poteftates: femiperipheriae
circali 7 radio exiftente ==1 expreffas dedimus., atque- in ha-
ram poteftatum coefficientibus ifti ipfi pumeri a, 6,9,4, &c
ingredi deprehenduntur. Quo autem haec. comvenlenria nen
cala evenire, fed neceflario’ locum habere intelligatur, has
eafdem fummas fingulari modo imveftigemus , quo lex fumma.
som illarpm  facilins patebit. Quoniam {upra invenimns effz:

x M I I I 2 SR I '
~ Ot — - - = } - + &e.
7 7 m n=m nlm 2Ww-m wnlm 3k-m
« s 7 i . * . . : =
binis terminis coniungendis- habebimus:
x m 1 am - 21 27 278
I - e - — — &L,
7 n' - m pp-mt 4ni-om* ontem?® . 16n*-m*
unde colligimus' fore: o
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Statnamug nunc 7==1, & pro m. ponamus w; ut fite
! T - I g

=4 . I : --———--.;.&c..---—-—- ~— COt T #
A= 9= 16-%% aum 28

cfolvantur ﬁngulae Aftae fraftiones. in ferles:

1
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125 Quod ﬁ ergo ponatur

-x+ + + ' b=

I+ + + +&c.—-c-
I+ -l- + +&cn=h

I + ‘_,; + ;_. -}-q-‘-a } &eo =g
- &,

fuperlm {'erles tra.nfmutabitur in hanc:

1
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Cum igitar in § 118, litterae A, B, C D, &¢. ita coms

paratae ﬁnt inventae , ut Poﬁto
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ﬂ—-ﬁ‘Au-—Bﬂa—"C%s——DM"’-""EMQ"‘*'&C--
fit ¢ ==1cot. L, erit. pofito. s loco. Lo feu 27w loco ¥

I
lzcot;m__.-——»zAnu zBBn'a‘u?—"SCﬂ‘-‘uS—z?Dn?m—&ca
o ank ,

unde. per T multiplicande erit:

T 1.
ot = —— 2An®— 28Bréx

24 2.4

& o § Cri 6 phe &e.

hmcque fequitur fore::
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Q_mm igitur modo- invenimus’ effe: .
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necefle: eft ut fit:

2. & 2%
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123 Iiz
236 23 '
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g 23 C wf= 2 e m e 7
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126, Ex hoc ergo fam, facili ratiocinio  non folum
omnes feries Poteﬁatum rec1pr0carurn, quas §. Praeged exhi-

Xx 2 . bui
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buimus , expedite fummantur. ; fed fimul quoque  per{pleitur,

quemadmodam iftae - famimae €X cognitis valoribus litterarume

ay by G d., &, e vel eflam €X aumeris  Bernoullianis
W, B, E, Dy & formentur . Quare conl iftorum  nume-
rorum ~quindecim §. y2.2.-defimiverimus 5 €X iis fummae om-
pium poteftatum pariuni ufgue ad fummam huius {eriel 1n-
clufive aflignarl poterunt:

I £ 4 X 1 e . -
T B LPY) 4 &e. erit enim huius {eriel fum-
2.30 -3 30 4 30 'ir 39 .
229 2 27
ma e ——" g7 30, 5= —— ;
I-?Augoua']: ’ ‘1-2-..'.-310‘ S )
Atque fi -quis - voluerit has fumipas ulterivs determinare , i

.

continnandis numeris d, 6, 9, &c vel his 81, B, €, 8.

—— 730

facillime Prae&abitur.

127, Origo ergo hornm pumErorum &, 6,9, 8, &a
vel inde formatorum U, By €y D, & ‘potlﬂunum debe-
cur evolutionl cotangentis- culuivis a_n_guh in feriem Infini-
tam . Cum enim fit

‘,i . . : & 3 - .
Lootgu = T A — Bus — Cus = Dy? — Eus— &

 erits
. B L

Awr b But Cyé+ Dad & =1~ Y cot. T %
fi igitar loco coeficientiom A, B ©> D, &c valores Ipr
forum inbftitnantur , rEperietnr: '

an’® ~but c544 und o
s 1 — __.{-—-,_._._- _.__...-_.__:__!_ Ko ==1— Cot —;—z:,
I'Z"g I:@---SA 1.21‘-917 IqZul-P ,2'
atque DUIMEros Bernoullianos adhibendo erit:
w® w4 Eut u? , %
.,..._--% - -"—“% — ¥ o e e &G EE LT cot 7%
1o 2 I. 2. 204 LA 2 TN 1 ) R - 2

nibus feriebus per differentiationen ianimerabiles aliae
deduci  poffuat, ficque “infimtae {eries Jommari , in-quas i
oumerl notati tantopere dignl ingredimmtuy .
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(28, Sumamus aequationem priorem qu_am per %

pultiplicemus ot fit:
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Sin autem altera aequatio differentietur erit :
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E\{ his ergo fi ponatur ¥== T, ob cots Ipmzo,&finza==1I,

fequuntur iftae fummatlones
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. - S £ L P 6
fen 1= -%—t-—i“ —%‘L'{" &T, -+ _@ﬂ. + &¢.
I‘ I. 2‘. 3 ) I'2I3'4' 3 ' ) I.2.3 l.l|.7

129, Ex tabula valoram ‘numeroram a, &, 9,8, &e.
guam fupra § 121. exhibuimus , patet eos primum decrefce-
se tum vero iterum crefcere , & quidem in infinitum.” Ope-
rae . igitur’ pretium erit inveftigare , in quanam ratione hi
numeri , poftquam iam vehementer Jonge fuerint continuati,
ulterrus progredi pergant . Sit igitur @ numerns quicanque
haius feriei numerorum a, 6, 9, &, &c. longifiime ab ini-
tio remottis, & {it W numerorum fequens . Quoniam per hos
numeros fummae poteftatam reciprocarum definiuntur , fit 27
exponens poteftatis , in ‘cuins fumma numerus ¢ ingreditur,
erit 2z | 2 exponens poteftatis numero refpondens , atque
aumerns z iam erit vehementer magnus. Hinc ex § 125
habebitar : .

X R S 1 ; 22T

1 - U e - &= — &
. 2 L33 + 3 an ~+ ._42',1 I‘l2|3.u(‘2 ﬂ-rrI)
. 3 I S R '
1+ — =t + -} &eo = —— et
:,‘ 2n5 +' ) 3"“ *—!‘2 42“ +" . .. 112-3lll (27{—1—3)
Quod {i ergo haec per iftam. dividatur , erit:
1 1 ” :
z — = T & e
toEE g 49 T

1 I :
I"}"'—;;’?’*'{—_‘Eiﬂ +,&C.
Quia vero = eft numerns vehementer -magnus , ©ob feriem
ptramque proxime = I, erit.: | -

- b (ot (nty) _m

: P 47® T mm .
Cum igitur » defignet , - quotus fit numerus @ @ primo &
computatns , f¢ habebit hic numerns O ad fuum fequentem

y ut »* ad 7%, quae ratio , fi » faerit numerns infinitus ,

veritatl penitus At confentanea . Quoniam eft fere am = 10,
’ . ' 1

= (antz2) (2nt3) 3

e e




CAPUT 7.

fi ponatur #==100; erit -terminus centefimus circiter millies
minor fuo fequente. Conftituunt ergo numeri 2,6,9,0, &e
pariter ac Bernoulliani gf, B, €, D, & feriem maxime
divergentem , quae etiam ‘magis increfcat, quam ulla feries
geometrica terminis creﬂ:enubus. prr_)cedens. .

130. Inventis ergo his valoribus numerorum a, 6,9, ¢, &e.
feun Y, B, €, D, & 11 proponatur fe.nes., cuius - terminus
generalis z fuerit fun€tio quaecunque ipfius indicis # , termi-
nus fummatorius Sz huius ferjer fequenti modo exprimetur ,
at it 0 '

o 1 gz 1 diz
S SRt T T R Taa e
o I diz oz dz
42 1. 2. 3.0, 6dx T30 1 2 3...84dx?
. 3 a9 % bo1 d7z
66" 1.2 3. 10dx9 2730 1.2 3., 12dw
7 a3z . 3617 d¥ %
6 " L2 314488 510 10203...16d%3
+‘43867 A7z 174611 duy
798 L2.3...18d%% 330 1.2/3... 204 5
834513 d*g 236364091 d*z
+ . - W -
138 Lz.3... 2248 % 2730 T.2.3 0. 24.d% %8
+8533ro‘3 © o dasy 23749461029 d¥7z
6 T12.3.. 26dx % 870 "12.3... 28dx
" 865158412760-92 . d“z — g
14322 I. 2. 3. .. 30dx%°

St igitur innotverit integrale Srdx , {eu quantitas illa cujug
differentiale fit = zdx , terminus fummatorius. ope - continuae
differentiationis .invenietur . Perpetvo autem notandum. eft ad
hanc expreffionem femper einfmodi conftantern addi oportere,
ut fumma fiat == o, {i index ponatur in nihilum abire :
131, Sidgitur = fuerit funtiio rationalis integra -ipfius
‘ , h
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%, quia eins differentialia tandem evanelcunt , terminus firre

matorius per exple{ﬁonem finitam expmmetur - 1d quod o
quentibus exemplis illaftrabimus .

EXEMPLUM L
(ﬁﬂd{:‘?dﬁ%?‘ Z’E?‘mi??%.f fwmmzztow#s 614‘-35"5' fermz
I
I'L9+23+49+8I+‘ C e e —Hﬂx-—-x)z
Quia hic eft z = (2ar—1x)> = 4.%6»-»—-4%' 15
erit frdw == 3a% — 2% -{F-:::,
ex hwus enim differentiatione oritur :
4’ — 4xdx + dx = zdx .
Demdﬂ vero per difrerenuatmncm erit »° -

-{E =8 x—4
5

=8

. —o &
du? |
Hinc erit terminus fumm&torlus quaeﬁtug- o

A a3 — ozx-‘—}-x-[-zxx»—zx‘F‘ + 5 %“*i Conft.

qua conftante tolli debent tuxmzm Lt unde erit
S(ax-1)? =1 ‘g3 L = (zx-~1) (28041)-
Sic erit poﬁto x= 4 fomma 4 pumomm terminorunt
1+9+25+49-- "7 984
E X E MPL U M IL

,@memtw ¥ EFIAInNS fummarorms buius feviei &

A
+ 27 -} 125 + 34,3 + . (2:;'--1)5 ‘
Q_ula. e‘i: z—n(ox—I)a——Sxa—ux toxn-x; et

fzdx
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‘ dz.
[fodo =z 2a b 43 + m"-M = 24%% == 24% + 6 ;
24
e AG W2 g —— w48 e e ventia evanefcunt.
dx® 4 245 di 3 45 4 ' R
Quare erit -S(ax-1)3==2x4—4gr3-bgwr—n
~+ 4x's- Ex2t 35 — &
; -+ zx=—-—zx+ T
hoc eft S(zw-1)3emm 2t 22z 22 (2202-1) SlC erit:
polito. x==4 1+ 27+ 125 + 343:5= 16,31 =2 496.

132. Ex hac inventa generali exprefﬁone pro terminod
fummatorio fponte. fequitnr ille terminus fammatorius , quem
fuperiori parte pro poteftatibns numerorum naturaliom. dedi-
mus , cuinfque demonfirationem 1ibi tradere non llcuelaw
Quod fi enim ponamus z = %", erit utique

Srde = —:‘x" ~kr s differentialia. vero ita fe habebune:
Rl T

dz

R — ﬂxn.—.x

dx
ddz

—=x #(n-1) x"—*

dx?

diz
;;;"" ﬂ(?z-—l) (n—z)x”""?

= (1) (r-2) 5-3) (m-g) 75

drz : ‘ )
S Lol @6 &

Ex his ergo deducetur fequens terminus fammatorins refpon-
dens termino generall a*; {cilicet

v :?f ‘ Sxfz
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T 2730 2. we e e 24 x |
8553103 ﬂ(ﬁ‘I) e )
AR S T
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yac . expreffior non differt ab ea; quaw fupra dedimus , nift
nod hic numeros Bernoullianos %, By €, &c. introduxi-

fus , CUm fupra ufi effomus numeris & 6, 9,0, & ine
ferim  tamien confenfus {ponte elucet . Hinc ergo terminos
fymmatorios omninm poteftatum ufque: ad _poteltatem trigefi-
pam inclufive exhibere licuit ; quae inveftigatio , fi alia via
foiffet fufcepta , fine longiffimis. & sacdiofiffimis calculis ab-
{olvi non- potuiﬂ"ct o o

133. Jam fopra § s9- fmilem fere expreffionem pro
sermino fommatorlo dedimus ex fermino generali -definiendo «
Ta enim pariter fecundum differentialia termini generalis pro-
cedebat ab ifta autem in hoc potiffimum. erat diverfa , quod
illa non integrale frdx requirebat . fingula vero termini ge-
qeralis differentialia. per Certas ipiius « fanétiones - habebat
multiplicata . Fandem igitor expreflionem fequenti modo ad
naturam {erieruim magis accommodato denuo: eliciamus , €X qUO
fimal lex clarius patebit fecundum quam coefficientes il dif-
ferentialinm progredmntor. Sit igitur feriel terminus generalis %,
funQio quaecungue ipfins indicis x, terminus Vero fummato-
rins quachitas fit s : qui quoniam uti vidimus cinfmodi erit
fanfio iphus #, ut evanefcat pofito. #==0, erit per ea, quas
fupra de natura huiufmodi fuﬁé’ciomm'demonﬂ_ravimus T

wds . %% dds Cwid¥s wtdds

PEE—

£ —

e —"‘&nm @
ids | 1ads® 1230w 12,3448 ¢ “=°

o134 Quia ¢ denotat fammam. omuiunt terminorum fe-
yiei a primo ufque ad altimum %, per{picuum et fi insloco
x popatar & — 1, rum priorem fummam ultimo termino =
mul@ari :  erit fcilicet

g dds  dis s

sz——-s_.._‘_ N —— "_"&Cn

Je | 2dwr  6dwn? 24d%t
.y ds dds - d3s dis . 1 .
ideoque RE== T T e e e ‘
_ == du  ads’ T 6dn3 - 24du® -i— e
Yyz © ' quae
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quae- aequatio:. modum fuppeditat ex dato termino fumrato-
tio s definiendi terminnm ‘generalem , quod quidem per fe eft
facillimam. Ex idonea aifem combinatione huius ‘agquationis
cum ea , quam § praeced. invenimus , valor ipfius s per w
& z determinari poterit. Ponamus in hunc finem effet

Bdz Cddz , Ddiz Ed*%

s A A e e e T T + &, =0
‘ dx du* dud dxt _
ubi A, B, G, D, &c denotent coefficientes neceffario five
conflantes five variabiles: mam cum fit _ o
b dds . dis  dis . dis
2 T e — T —r— me— e i i &Co
du odur = Bdw’ _zgdx4 ‘Izod%’

.- . ‘ d% ddﬁ a4 ) . i .

fi hinc valores pro %, ——> 77 o &c inp fuperiori

2?? dul
aequétione’ {ubftituantur , prodibit;
s = ’

Ads  Adds Ads Adds AdSs
r:f.% 2dx® g;l_; 2 4% 120d%8

Bdz Bdds Bdis . Bdrs Bds £
o)a e . e T s T T i)
dx Fodwr 2dad Gdut  24dwS
Cddz. Cdis Cd+s Cdis
dw’® _ | T oded ¢ adet 6dxs
Ddiz . . Ddss Dds
—— o e LG
“du’ o : < dwt 2dnt
Ed'= : ' C - R
AR et et ;“: ’ . . . . . W-E_EJ_-E_‘ R ‘&Cn
d_ag‘!v ‘ ) :_dwst L
&e. ‘

quae igitnr feries innctim famtae aequales erumt pihilos.
133. Cum .ergo ante invenimus effe: - '
wds  widds widis | #tdis xSd°s &

— —— p—— ey iy SIS g TS C.

Q= T - .
dy | ads® Gdxs | addnt - 12048°
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fi fuperior aequatio hnic aequalis - flatuatur , prodibunt {equen~
tes litterarum A, B, G, D, &:c. denominationgs:
Ae=n .

2 3. ‘
R B A
Ce=G— 777 |
. x4  C. B . A
Do m e e
24 C 2 é 24
I _
gt _D_C_E_A s
120 2 6 -~24 Iiz0

His igitur litterarnm A B, G, D &, valoribus mvenus,'
ex termine cenerah Z termmus i'ummatorms sr:::Sz 1ta de-_

teyminabitur y or fier |

Ss== bz 7ot d.eg . d,ea —;g};ﬁ"“"};“’s_ﬂ"&s‘“

=3

136 -Cum autemn fiat:

A == x :
B‘m 3_442_,_...5
il 1_[{ z
C = %x —tat e :
D e ] xﬂr-w-wx R -t - &

patet Tos coefﬁmentes effe eofdem , quos fupra §. 55, habm.
mus, unde ifta termini fammatoril expreiﬁo eadem eff
quam. ibi mvemmus ; eritque propterea.

Sx == S1.
St i i

f J—]";n'fi.u -__u

m@nmb

Sm4-_-( I “a':“ o &C.‘A‘
- Hinc ergo- epit } ‘;
ddz d3z

& -
zdx”sx 6dud

Hpamfew el
=
b= )
CSt
=
i

3.].——-me’+——-3€6.
+

'S o w2 dmé '
punal. >Rl ]
dﬁ‘ x-I- 04_d@g4
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xdz M'd'd'z widiz wtdiw
i D e - &

% zdx’ Gdu® 2445 %
Quodn autem in termino generali = ponatur %20, prodibit

" germinus indica =0 refpondens ; qa1 i ponmatur == 4,

' wdn | #°ddz %3d = '+ 5 .
arit : o e A e . ,
ait: 4= 25 T o i c ideoque
wdz  w?ddz widdz  wtdiz o
dn zdw 6dx3 2444 C"'""? ——dy
quo valore fubﬂltuto habebitur :
= (s 41) % —-Sfr ST P2 St -
Su (e b ) wam gy > zdx Srrret v e

C.ocmtls ergo fummis poteﬁatum, hinc pro- quovis, termino

genemh el convemcns terminus {ammatorius exhiberi potelt.

. 137 Quomam ergo geminam invenimus expreilionem
termini fummatorii Sz pro termino geaerall = earumaae
aleera formalam integralem fzdx continet , fi 1i’ca.e duae ex-
-preffiones  {ibi aeqaales ponantur, obtmebltur wvalor ipfius

[ per feriem expreflus. Cum enim fit:

Wd= Bdiz Gdsz g
d e = G
Jads 37 1.20% .1.2.3.4.dm3+1.2...6dx :
‘ . de | -odds L d3z
— ‘ e 7 et S _— 3 3{.
= (s p1)e s .ms"‘*;.zdxes“» " w3 LI
erit-
fzdx.—(x.}.-)z~¢———($x.}. Q[).[. 2d Sx'm :; i (5%3-—"*%)
MR
dtz diz d*z
L2 e gt e ————(S#° —— §
+ 24dx4sa_c 120d4° Ca (S,)-l— 720d%® S.N
4z (Sx7—1D +&
' K 50 40dx7 . i®) “
ubi 4)1 %, 8, D, & denotant numeros Bernoulhanos fur-

pra9 122 exhlbltos., ' .
, - : Sit




CAPUT V. s
=z ' ddz

Sit v. gt #==wa, fet a0 § - = 2w ] &—rm =1, hinc erit:

S = (o 3 Joseman( Gk 2 d 5 )L (50 ¢ 2o 50)

fou [wxdwm=tx3; dat sutem 53 differentiarum utique
wxdi . | - g ' ‘
138. Nova ergo hinc patet via ad termines fummato-
sios ferierom poteftatum inveniendos; quonjam enim ex coef-
fcientibus ante affumts A, B, C, D, &c hi termini
{ammatorii facillime formantgr , horum autem coefiicientiuni

guilibet ex praecedentibus conflatur ; fi in formulis § 135,

datis loco iffarum lirterarom valores in- § 136. traciti fub-
ftitvantor,  erit: ‘
Syi-x —mrXN—IX .
Cyr-pi=ixd—la=—3(Sx —ux)

t

‘st—"x?'=§x4—'~%x-—-—%(Sx’"-—-'.x’)wg—:(Sx"-—x')’ |
Sihe w4 s (S 3 ) e 23 (Sarrme w2 )= 222 (5
' - | 2.3 234
| e . :
Hinc ergn. fammae ‘poteftatum. fuperiorum ex fummis inferio-
yum formarl poterant. : _ S
139, Quod fi were legem , qua cocficientes A, B,
C, D, &c fupra §. 135. progredi inventi funt, attentius
intueamur , €os feriem recurrentem conftituere deprehende-
ows. Sienim evolvamus hanc fraltionem:
%+ 2 wantyxiurfxtudt o sutd &
N N N T R .
fecundum poteftates ipfius # , hancque feriem refultare fumamius.
A4ButCut 4Dyt +Ent-+ 8.
erit utl ante invenimus Az=x; Bz ww—1 A & ficque
inventa hac ferie, obtinebuntur termini fammatorii ferierum
poteftatum. Illa ‘autem fraftio, ex cuivs evelutione ifla fe-

. . ) P : o
nes nafeitor, tranfit in hac formam: ——, quae fi x fue-

Y A" | &

TiE



39 . CAPUT W

rit NWHErus mteaer “affirmativas abit in

I SR S eh A ol -i- c("‘“”“ ; cum efgo fit:
. # > %3 ut
=it — + o —— &
I 1.2 1.2.3 , L2.3.4 :
: 2 nt B s 16u4
R i ) + —— + &
I 1.2 "1.2.3 12,34
' # P 2743 Srud. e
rfd""“‘"l-f"i 22 2 2 s
I.2 1.2.3 B 20704
f,«.-;)t;._.. . +(x -1 (_E)Z“Z.]Lgx_,-l)_gf (x-I)'%wt- g &
1.2 I.2.3 1.2.3.4 .

ideoque erit
A== x :
B == S(x—1I) = Sx — =
C :%S(x—-f)‘ﬂ"saczmlxz
"‘S(%"‘""I)s :v%—i-m*
- &,

Unde nexus horum coefficientium cum fummis poteftatom ;.
ante lam obfervatus, penitus confirmatur ac demonflratur .




