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CAPUT IL

DE INVESTIGATIONE SERIERUM,
SUMMABILIU M.

19

Si Seriei, in cuius terminis ineft quantitas indeterminata
#, famma fuerit cognita, quac utique erit funSio ipfius x;
tum quicunque valor ipfi « tribuatur, feriei fimma Perpetio
aflignari poterit. Quare (i loco » ponatur & 4 dx, feriei re-
fultantis fumma erit aequalis fummae prioris, una cum 1pfius
differentiali: unde {equitur fore differentiale fummae — diffe-
rentiali feriel. Quia vero hoc modo tam fimma, quam fin-
guli ferlei termini multiplicati efunt per dx, fi ubique per
ax dividatur , habebitur nova feries,, cuius fumma erit cogni-
ta, Simili modo fi “haec feries cum fua fumma denuo diffe-
rentietur, & wubique per dx dividatur, nova exoritur feries
com fba fumma: ficque ex una ferie fummabili quantitatem
indeterminatam & involvente , per continuam differentiatio-
nem innumerae novae feries pariter fummabiles elicientur.

20 Quo haec clarivs perfpiciantur, propofita fir pro-
greflio geometrica indeterminata, quippe cuius fumma ecft
cognita, haec: :

= A SRUEIE I UL B SV By 0

Si nunc differentiatio inflituatur, erit

I—=

s
F—:T == i - 2xde + 302 du + 4u3dn + sutdx - &Ko

atque divifione per dx inftituta, habebitur :
. _

(Z__N—j—;—r:;. Etzw ot 36% 4 423 4 5t o &l
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Si demuo differentietur , atque per dx dividatur, prodibic:
. 2-}-2 lg:&é—il-g,l4x’+4. su345. 654+ &c. feu

(1—ax)3 -
. .
z—-—ja—:_—x»f— 3%t 657 F 10x3F 155421054 &
ubi coefficientes funt.numeri trigonales. Si haec porro diffe-
rentietlr , atque per 3dx dividatur, obtinebitur :
I
C 74-~=1-}74.#-}-on“}—zox«"-}*3'5.%4—']-8(::.
I~ . .
cuins coefficientes funt numeri pyramidales primi. Sicque
ulterius procedendo oriuntur eaedema feries quas ex evolutione

N nafci comnftat.

(1—=x)" |

2r. Latius autem patebit haec ferierum inveftigatio, fi
antequam quaevis differentiatio fufcipiatur , ipfa feries una
com  fumma  per quamvis ipfius # poteftatem feu fun@ionem
multiplicetur. Sic cum fit

I
=1Faduttudt ot bas 4 &
multiplicetur ubique per #”, eritque
— + xn =1 + RS S + X" 3 + X" +4+ &e.
I—x

nunc differentietor haec feries, fietque per dw divifo:
frxm (ﬂ? — I) xm
R o 1 —=1 . s
(i—n) ——mx +(m+ 1)«
+(m 4 2)am 1 (m s 3)w 2 4 &,

Dividatur nunc per x"=*_ habebitur :
m "‘—;_(i?_? — I)N _ nt + x
(=97 T Ty st
-+ (m 4 2) a2+ &e.

multiplicetur  haec antequam nova differentiatio fufcipiatur
per x”, ut fit ‘

frationis

I—x

x i
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Nunc inflitnatar differentiatio, & divifo per dx erit:
mpe ™t (mdnt1)et | 2t

A  rw— R (.

Ty (1—x)* (1—x)}

+m+ )zt et (mt2)@+ 2)x "t L &e,
Divifione autem per »*—' inflituta, fiet

oy (m+n+ 1) n 2x%

B -

I—% (1—u)~ (1~—=x)3

mat (m 1) (4 1)x 4 (m42) (7 + 2)x "+ &e.
ficque ulterins progredi licebit :-invententur antem perpetno
eaedem feries , quae ex evolutione  fraCtionum fummam conftitu-
entium mafcuntur . ' '

22. - Quoniam progrefllonis geometricae primum. affum-
tac fumma ad quimvis terminum ufque affignari poteft , hoc
modo quogque feries definito terminorum numero conftantes.

fummabuntur . Ita cum fit
Hmp? L

——:W"‘Nz’!’x; +#4+ . l o‘ .~ . .- -n‘ +xﬂ

I—X
erit differentiatione -inftituta & termiinis per’ da divilis

I (n 4 1)a" ——ayr =t
(1= (1—n)® =1t ax -t 3x® + 4u°
SR o

Hinc fummae potefatum numeroram naturalinm ad quemvis
terminum inveniri  poternnt. Multiplicetur enim hdec feries
per #, ut frat:
x—{(n 4 1)x* T+ a2 + ' I
' - =mx el 2xt o oyl v e e ux”
(1 —x)® At gt

quae denuo differentiata ac per dx divifa. dabit :
1w —(n 1) e+ (it an — e —

(I ---x)?'

=1t gwtooxt . e -{4-71," x"

quas




nae per # mult;p:hcata dablt’ _
:‘1+ xl?-—-—(az—l- 1)t a4 (zmz-}-"wz_- )t R S

o

T

5 ) —fr ‘ (I - x) 3 . .
____xd-"i‘x +9x3+ s v e e +.¢h
'quae differentiata , per &'x dmfa ac per & mulmphcata produ~
cet feriem hanc: g
% 1 Ba? -]-27x3 A

cuius fumma propterea lnvemetur. Ex hacque fimili modo {um-
ma blquadratorum almommque poteftatum indefnita ¥ eruetur-

23. Methodus jigitur haec ad ommes feries quantitarem
indeterminatam continentes ‘accommodari poteft , quarum qui-
dem fummae conftant. Cum ngtur pracrer geometricas feries
recurrentes omnes eadem PI’&EI()"HUVR oaudeant * ut non {o-
Jum in ipfinitum , fed etiani ad ‘quemvis termmum furamari
queant, ; ex lis quoque hac methodo 1nnumerae alize {feries
fummabzles mveniri poterunt . Quod cum opus {oret maxinie
diffufim , fi id perfequi vellemus, unicum cafum perpendamus.

Sit fcilicer propofita haec feries:

- " :x-l—x’—l—zx?i-}-.-gx“-}-"jx?—]—‘&x‘-{— 13074 &
—h— XX

quae differentiata ac per dx diVlﬁ dabit :
(IithZT”I+2“+6” L1243 J2sa® 14845 _].9Ix 1 &e.

Facile autem patet omues has fertes hoc modo refultantes fo-
re quoque recurrentes,, quarnm adeo fummae ex ipfarum na-
tura 1nveniri poterunt :

- 24 In aenexe igitur fi feriei cuiufptam in hac forma
contentac: ‘an bx + exd o dvd - &,
fumma fuerit cognita, quam ponamus = S, eiufdem feriei, fi
finguli’ termini fingulatim per terminos procrleﬁloms arithme-
ticae 111u1t1p11cent1u ,- fumma inveniri poterit, Sit enim

Scmax -t bx® - cx3 +dx4+m5+ &e.
‘ multlphcetur per x™, erit
C.\:..}J — gt ~J-1 + ‘)}xm + cae —]—3+dx $H =iy ,_i_ &;‘
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differentietur haec aequatio, & dividatur per dx.
nSan o 5™ g-f; =(m1)ax” - (m 2 )b
+(m+3)exm 2+ &,
dividatur per x”', eritque
mS-{-'%—?—: (m 1) ax + (m+ 2) bw* + (m + 3) cx 3 + &,

nodfi ergo huins fequentis feriei fumma defideretur :
aaw + (a+6) bx® + (a+26) cwd+(a + 36) dut +  &e.
nuiltiplicetur fuperior per 6 ac ftatvatur m6 46 =a ut fit
—6 ) . _ d
z , eritque huins feriel {umma =(a—6)S+ ~g;——$ :

m==
6

25. Poterit etiam huins feriei propofitae fumma inve-
niri, i finguli eins termini multiplicentur per terminos feriei
fecundi ordinis fingulatim , cuius {cilicer differentiae demunz
fecundae fint conftantes. Quoniany enim lam Invenimus .

xdS
mS'f-E =(m+1)ax+(m+2)bx*+ (m+3) cx? + &

multiplicetur per #*, ut fic
' #~-1 45
mSax* 4 f——-;—w— = (m 1) ax*F + (m 4 2)b 2" 24 &e.
e _

differentietur pofito dx conflante, & per dx dividatur:
(m+ntr)xe"dS  x"F1ddS

A—— ———

mnS.x- I + - —
dx ) do ®
(m+1)(n+1) e+ (m+2) (5 i).t’w" +1 4= &,
- Dividatur per x”~', ac muliplicetur per f, ut fit
kS -+ (m+nt1)kxdS L foe® ddS —
dae da ? -
(m+1)(nt1)kasxF(md2)(nt2 obs -f-(in+3)(fz+g>/%cx3 + &

Comparetur nunc haec feries cum 1t :

erit
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erit : - Difl. 1. Diff.2.

bmin A2 kmet2knt 4k =—a-- -8 3 :g 2&:—«":}.
ﬁ‘ﬂmn 3k +3kntok —at26+3 iém +;n+3k +
2

Ergo k==19; &. mtn==— —3;. atque

7
a 20" 26, 2(a—6F9)

PN = T e W e P | T e ——— |- 2 T
k | >

Hinc fumma feriel quaefita erit:
B 2
(a—6+9)S +£g___.?_2f‘f§ g7 ddS.
: ©odx. 2dx ®
26. Simili modo - fumma reperiri poterit feriei huius
Asd Bby + Cex® + D3 + Eewt + &c..
fi quidem cognita fuerit™ fimma S feriei huius:
S=a+bxtex®+dudtext + fis + &e.
atque: A, B, C, D, &c. conflituant feriem’, quae- ad diffe-
rentias conflantes: deducitur. Fingatur enim {umma , quo-
niam_eius forma ex aatecedentibus colligitur, haec

as+€xd8' 9007 ddS.  Ox343S | ex3d+S

+ T — &c.
dx 2dx* 6dx3 T 24dx ¢ T
Nunc ad. hitteras =, ¢, 5, &, &o. inveniendas evolvantur
fingulae feries, eritque: ‘

aS =—oaatabx + acx*d adxdd dext - &

BxdS

= Bbwhabon 4 38dw 4 bent + b
9w ddS -

T 2dxt gex* 4+ 39dxn3 - 6gext + &e.
dx3d3S .

6dxs 8du’ 4 48ex ¢+ &e.
Ex4d4S

24dx% 4 = cex -+ &,

Ii quae
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quae fimul fumtae comparentur cum propofitas
L==Aa 4 Rbxw + Cex* + Ddac? + Bew 4 4+ &e.
fietque comparatione finguloram ‘terminorum infituta-:
G ==
bec=B-q=B~—A
9= C—26—g=2C—2B+A
de=D—39—36—a==D~— 30+ 38—4
| e
His igitur valoribus inventis -erit fumma quaeflita’s
' B A)xdS  (C~—2B 4 A)x?ddS
Zmpgy B AedS | (C—aBt A X

 idw Le2dx?
(D 3C+ 3B —Aw3d?S + &
X.2.3dx3
fen fi feriei A, B, C, D, E, & differentise continue
more .confueto indicentur,  -erit
' AAxdS  A2Axtd=S AiAgetds
ZemASH o p DR 80 g DIARIIS L
Idw 1.2 dax® 1.2.3 dx 3 |

. fi quidem fuerit uti affamfimus
] 'S:‘.‘:a—-}—éx-f-m’+dx3+ex4-f—fx5+‘&tc,
Si ergo feries A, B, C, D, &c tandem habeat differentias
conftantes , famma feriei Z finite exprimi poterit
27. Quia famto ¢ pro numero, cuins dogarithmus hy-
perbolicus eft =1, eft: ' ‘
L 59 a0 ¢ g
ermmap B E g F e X L% s
I L2 L3 L2234 1.2.3.5
fumatur haec feries pro priori, & cum fit
4ds '

S==e* erit -t-i—::-e:‘; 2—-::::” ; &
X fr e

-componitur

A:+%’-‘.l+

Quare huius-feriei, ‘quae ex illa & hac A, B, C, D, &&

CME+DN3 1 Ex¢

-+ &c.
I.2 L23 L2234

fum-
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¢ famma. hoc modo exprimetur-.“A A
1 P JaN AA sASA PYRFAY
gf(A-{r” A+xx +x a0 - &c)

I5c2. I--ZO'B 102-3-4;.
Sic fi proponatur haec {eries -
g B IO e ) 20Ty ST g,
I 1.2 1.2.3 D234, 12345

Ob feriem - A, B, C, D, E, &
erit A—2, 5, 10, 17, 26 &G
AA::' 3, %5 7 9 &c
- AT A= 2, 2, 2 &
erit' huius feriei :
' _ Iox® 1753 200 o
2t gx -+ 7 = ) -+ .&CM
famma = ¢* (2 F geFax)==me* (1 Fx) 2+ )+
quod gquidem {ponte patet .. Eft enim-

2% 2x° 253 254 _
2% = o-f— o —— 4 &¢.
. I 2. 6 24
' x?® 8 x4
peve=m geb P p It
‘ I 2 6 .
X3 x*
yxe® == | wxt — F — 4+ &
: I 2
C1owx , 1743 26%°

e* (2 gutam) =2t su b —— ¥~ -+ &

-

28. " Quae haftenus funt tradita non. folum ad feries in
infinitum excurrentes {peflant, fed etiam ad fammas quotcun-
que terminorum : coeflicientes enim. 2, &, ¢, d, & vel in
infinitum prozredi, vel ubicanque libuerit abrumpi poffunt.
Verum cume hoc men: egeat: uberiori explicatione, quae’ ex
haftenus allatis {equuntur ,. accuratius perpendamus. Propofita
ergo quacunque ferie, cuius finguli termini duobus conftent
faCtoribus , quorum alteri feriem: ad differentias conftantes de-
| Ii =2 du-
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ducentem conftitmant, huiss feriel famma petertt affignari -,
dommeodo omiffis.iftis fa&oribus , feries fuerit fammabiiis,
Scilicet fi propofita fit ifta feries

7, = Au -+ Bbx 4 Cewx 4 Ddw? 4 Eexd 4 &c.
in qua quantitates A, B, C, D, E, &c einfimodi feriem
- conflituant , quae tandem ad differentias conflantes perducatur;
tum iftius feriei fumma exhiberi poterit , dommodo habeatur
fumma § buigs Jeriel ' :

S —a b ot dus A+ et + &

uymtis enim ex progreflione A, B, C, D, E, &a diffe
rentiis continuis . uti.initio hulus libri oftendimus :

A, B, €, D, E, F, &

AA, AB, AC, AD, AE, &

,:.AEA, AQB, A‘C, AzD, &ec. :

AYA, A3B, A3C, &
WA4A, AeB, &
A5 AL &
Bee.
~erit feriel propofitae fumma
2 gt 345 ‘
Z==SA+ ﬂg.&ﬁ-{-f——af—s.&ﬂ Ad+E aiMEH-AS:'ﬁ 4 &e

_ idx 1.2d%? 1.2.3d% %
pofito in altioribus.ipfins S differentialibus dx conftante.

29, 'Si igitur feries A, B, C, D, ‘&c munquam ad
differentias conftantes deducat, {umma ferie1r Z per novam fe-
riem infinitam exprimetur, quae interdum ragis converget
quam propofita; fique iffa feries in aliam {ibi aequalem trant
formabitur. Sit ad hoc declarandum propofita haec feries”

VA A I A
Yoy 4 A2 d il L4 &
}f“?E‘ 2 i 3 "1!‘ 4 + s + 5 +

0 . I . ’ n
guam conflat exprimere /o0  ita ut ‘it Y o e (2 )
& —g .
Dividatur . haec feries per y, & flatmatur y=4, &
- I 1 K
7 S la=n=—24




2 3
quae comparata cum ita:

Se=iytx+x’ +x3+x4+x5+x"+&c

hos valores:

_-‘-—-—;‘M
¥

I—X

dabit pro ferie A, B, Cc,D, E, &e.
1 I I I
1 _— _— — —_
3 2 b4 3 b 4 2 S
I I 1 X
12’ 2.3’ 34 43
I.2 1.2 1.2
1.2.3° 2.34 3453
1.2.3 1.2.3
12347 2343
&e.

Ert ergo A==1; AA=—1},A* Ac=i AV Ass— L &Ko,

Porro cum fit ~§:= LA grit
I — %

ds I
dx = (r—x)*
dds . L

r.ade®  (1—x)3
diS . I

T2 3dwd  (1—x)*

. &c.

Quibus valoribus fubftitutis orietnr fumma: Z ==
r . X x* x3 x 4
I—ux ,.(1-—x 3(1-—x)3 4(1—=ac)4 3(1-:;;)-
Cum ergo fit a=—y, Y“%I(Im—y}wyz

— et L
1~y 20—yt | 3(—y) 4=

m—— &Ce

erit

= &,
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quae feries uuque exprmut

] ( I 7
1—y
cnivs adeo veritas

):l-———-:

.""[(I—'J’Di

per ante demonitrata conﬂ:at

30. Propolita nunc fit ifta feries, ut eriam ufus pateat
fi poteftares tmtmn impares occurrant & hgm alternentur ,
¥ 5 7 9 -y

ex qua conftat eﬁ”c-: Y= A tang

Fe

ledatur haec faries per y & ponatu 3’—’“—*:2,
& = erit
3 4 5§
Zeg— X4 %% %7 AR AR
3 3 7 9 II
quae fi comparetur com ifta -
S'—I-—-x+xx-—~x3 tat—&c  fet St‘-::--I—_-;«—'—-I,-
2%
& feries coefficientium A, B, C, D, & fr:
: 1 I I 1
A‘.’:I,—a_\, *5;,'-7;, ;&cs
AA 2 2 2 2
O T T T
AE,A e 3:‘?_ . -——-—__2.4 -.3—'-.4;.
| 337 3577 S
A3 A s 2.4..6_ 2.4.6
337 3579
AtA = 2468
3:5.7.9
&e.,

At
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I

At cum fit S == i-%-.m-’: erie
=4S = I -44S I d3s -
a:lm'x (I+.x')2 ’ X dez (1+x)3 ’ I.2. 3;;”:3 (I’f‘&d’)"‘
&ec.
Q_uare fubftitutis his valoribus fiet forma 7. ==
I 2 & 24 4 20 ° 2 4. 6 @} 45

b2
whe o g(rtw)s ops(itw)?  gsp(w)s
-Reflituto ergo m==yy; & per y multiplicaro fiet.
o ' Y = A tang y =
¥ SRR P AR . L

+ - .
Tty 3(dyy)r o 3s(ihey)® 0 3sa(rbay)e

31. DPoteft quoque fuperior feries, qua arcus circuli
;per tangentem exprimifur, alio modo tranfmutari, cam com-

Jparando com ferie 1ogar1thm1ca ; 7
Confideremus nempe feriem

' w oxx  xd  xt &S '
=7 T ey e e — e 8B
3 + 3 7 + 9 II+

qua'm tompafémus cum hac
¥ x4 I

S= —af'—_+ 75—4—-8-—&(. ._fo——-—--i(I-Px%
atque valores htteramm A, B, C, D, & erunt
o 2 4 o & .. 8
Ans T .?T . ) ;; &e.
AA = -—24 . o j-_g. +2 . +2' - &
- 37 357 57’ 797
: ' ' Y """Zu. —
A 0 2R 4 ; 4 ;&
. 35 337 79
ASA e 2, 5 . .

3.5.7 : &cg

Dein-

!
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Deinde cum fit § = "é‘ __‘_21_ {x+x); exit
a8 . I
de T 2(14a)
ddS I
———e = +—-—_ ——
I.2dx? 4(a+x)*
438 . I
B2.3de? T 6(1ta)s
4¢8° I
L.2.3.4d%% T 8(1x)e
o &

— . © : L
erit igitur SA-'::S‘.-—; = 1: & ex reliquis fiet:

" X 2ux : 2,445
Z=1— - — — &¢.
3rte) gs(ite)?  35p(14)
Ponatur nunc » == py, & multiplicetnr per y fiet:
o YA tang o=
3 o A . AT
. - 2 . = e & :

DN Fw)t 337(1tys)

asc ergo tranfmotatio ‘nen  impediebatur termino’ infinito

S . . - P
~—qui 1n feriem S ingredichatur. Sin amtem cui fuperfit du-
f'e) ' . . .

biuny, is tantom fingulos terminos. praeter primum fecundum
poteftates ipfins y-1n feries refolvat, arque deprehendet afu

feriem primumi propofitam refultare.

32« Haftenus eiufiodi ranfum feries fumus contemplati
m quibts omnes poteftates  variabilis occurrunt. Nunc Igitur

ad alias feries progrediamur
poteftatem ipfius variabilis
I I 1 .

S=

T é'f-?;'.-f?'c-{-:x‘_’- ol

» quae in. fingulis  terminis eandem
‘compleftantur, cuinfmodi eft haec:

Hu-

il

1"

r
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tiiius enim ferfel i fumma S fuerit cognitay ac, per funtlic-.
gem -quampiam ipfins  #. exprimatut, , erit, differentiando ac
Berd-s-— dx dividendo.: .

- ¥, - o, B o
G MR G DN
§i haec ulterins differentietur., atque per =— 2dx dividatur,,
cognofcesur feries cuborum & S T

. I X L L
2dn® (atx)® + (bFa)? + (cta) ® * (da)?

-]"" &,
Haecque. denino. differentiata,. atque per — 3d#% divifa- dabit:
-—g3S - I 1 1 Cy
Gixs (atayt | (o) (ehw)? (A
Similique modo omnlum fequentivm poteftatum fummae repe-
gientur , dummedo- fumma {eriei primae foerit coguita.

‘23 Huinfmodi antem- feries fraftionum- quantitatem: k-
determinatam involventes fupra in introduétione elicmimus ,
ubi oftendimusy fi. circuli,. cuius radius==1, femiperipheria.
flatwatur = 7 , fore - N

% . m L ' .
T e D&
P “m nm wtm. 2n=-m mm  3n—m
wfin— 7w ' : H
n
72
ﬂcof—’;ﬂ’ ,
- B | : 1 T I S :
gs :......_ - — p——— +&CD
W m-m | wtm m-m 2wime 30T
% fin—=%
(3

Cum igitur pro m & » numeros quofcunque affumere liceat ;
fatwamus #== 1, & m =2 ; ut obtineamus feries-illl quam
in §. praec. propofueramus fimilés; hoc fallo erit:
":rr"‘I'_i_I TR I
T i

I .
o — &
finma

1w 2ex  2ta 3K
Kk ' '
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.weolma r -f ¥ | X T
fins w % 1-x adx  z-wx 2-{-—x 3~

Per differentiationes - ergo . fummae quarnmv:ls poteﬁatum ex.

‘his fractionibus ormndalum exhiberi poterunt.
34 Confideremus feriem .priorem , ﬁtque brevitatis sta-

T
tia = S ,-cuius. d1ff'erent1aha altmra caplantful pofito afx
nwx

-conflante; .exitque. J
| T A "I Y

e L - — G —&e
S r—-x“}"r__x T p— + m*-}:—x +‘_3___x..&c.
=4S 1 A
B ) ) s oL *w) & x>=-
’ddS____ I 2T
2dx® (I x)3 (I_].x (2~x)3'¥q(2.{.m)3+(3-x)
~—aiS g I AT 1 X I
T6dxt  mt (I-«x)‘* (I.pc)‘* (2-—;;)4 (z.pa)‘* (3-3)4
43S I I 1 1 _
[24dx® x5 (I—x)‘f (I.;.x)‘ z—w)f (2.{.9.)5 _i_(g—x)s |
::i’ié‘_._l_ 3 .
ol R G e
“&e.

-pbi notandum eft In poteftatibus paribus figna -eandem ‘fequi
legem , pariterque in imparibus. candem lecem fignornm _ob-
fervari Omnium-ergo iftarum - ferierum ﬁammae 1nvementur

-ex, differentialibus -exprefﬁoms S == il
ot fipma -
“35. Ad Differenfialia haec fimplicius ewpnmenda ponamus
finrae=p: & cofram=yq, erit
dpe= nex colmu == ngdx , & dg===—npdx . . Cum ergo fit
' Lo S S
3 » erit

- 45
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«---a’S M_?T’E{{
T pp -
) 3

jdi _ﬂa(PP_-i*a_f_g_q) _x (% Doob pptgg=1

X
—d38 VL ;fﬂ 3+
A (31 1 5 )= (9 ‘59’)

x3 PP Pll ,4

dis o(249% | 28g° ﬂ"(?“ﬁl‘ 18? +5)
et T (PS + Pl p) 5
':“_“;'ff_.__,fa(-mf/‘ r8og 619)__f(9 +5843+619)
x5 P P4 .
AN 7209° | 232094 662g
e =TT S

{ vel — (er +I?994+ 4;799’ +51)

7

--d78 04047 | 10920¢° 26843 128
(5“49’ % +7 9+3367)

Cdx? + . pt Pt

| vel = ?@7 + 35434+ 3rrigs+ IgSSq)
d’?S (4ogzoq 1008009 8366494 245684 1385
sy ' P7 P’ ; + P )

Quae exprefliones facile ulterius quoufque llbuerit -continmari
poflunt , {i enim fuerit:

dﬂs'—_‘ , q # g ?u—ﬁ-z ? 9'”_4 ' {5‘ q‘f ==
4 ;Z;-,, nr+ Pu --i—( + p n—1I + ?1——3 n—-g + &e. )
erit differentiale fequens f 1gnis mutatls
d:--i-l (?E.ILIJCX.Q g = ( : )g ) ) qu_.
____________._- #o~f-r ‘J‘ 7-2 +(ﬂ49 &c.
P e Ha o e )

36. Ex his ergo obtinehuntur fummae ferierum  fope-
- tlorum § 34 exhibitarum fequentes :

S
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5 mmAEe-
—ds _2* 4
dx I E—‘f
ddS _x
=7 (G p)
—d438 __ nt,69% | 39
6dxs O _p'4 p’)
24dx4 24. P;
—dsS __ = -(moq Iﬁ-oq 3 S1gq
120dx5  1z0\ pP° Pt 2)
d¢s a7 (7209 1320q4 §629°* _{_Sr)
AN
—d7S. . (304,oq7 1092095 72669%" zgSj*q-)
go4odx T . 304.0 \ pe pt p
%S nd 4o~zoq 10080098 836644° _1_24568'1“_4-@ '
%ogzod’ms =aozz0h p° p? ps p p
37 Traftemus fimili modo alteram fenem fupra inventam:
ncaf wx ::_i_-——- I I I‘+ Ity
fnaw . w r—x IT¥ 2% 2t 3
DU L. " acofxx '
atque pofito brevitatis ergo =='T, orientur fequentes
: : ﬁnm
fammationes : ,
[ SRS S DR MU &
— %  g—x  1tm 2TH 2+x
—dT I I I 1 L. &
de & + f'zw.,e;) (z.r_m) f'z-x)” (245)" 14T

)
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L T I L e o s B
2dx? T % (Tew) o (1pa)d (2-#)8 (2..1.#)‘ a
—d'T _ 1 I I I
i =T e (r-+m>4 o™ <a+m)4 + e
d+T I 1 I I
244 T ( 1-:4) s (1+x)5 T {2-n) (2.;.%) s
—d> T I 1 i 1
e __.___"'_ — & n
b =wt G Yo T et e ¥
&e.

ubl in poteftatibus paribus ommes termini funt- affitmativi, in.
Amparlbms autem. figna 4 &. — alternatim. fe- excipiunt.
Quo: dlﬂ"erentlahum horum valores innotefcant
ponamus ut ante finow==p & cofmw=g, utfit
ppgg=1; et dpz=mgdn & dg =~— mpdx .
Qulbus valoribus adhibitis erit.:

.__fz’f’L__. 2?3 29 ?-"59

?;T'-— & g)'m?r /6
=T (a3 897, 2
B =\ e )"‘"”4(z>“ +3)
AR NS (2449 | wq)

dwt T h

-—___—_:J*T‘M 12094 | 12099 16

dot’ ""'6( pe ¥ +PP)

6
-é--:l_-‘_. 7 (729? ; + 960? + 2?29'

P’ P’ P’ |
L -~




- 262 C AppUT IL =
e A 840094 . 3696
= dTT o (3040q + 4009 4. .3 964 * +172

2 Bt ¢ 2t P

4T go32097 , 8064095 | 48384g% , 79389\ o
dx =’ ( P9 -{_ ‘P? ‘i‘ Ps T P;; &O'
Quae formulae facile ulterivs quoufque libuerit contlnum
poflunt. - Sk eglm it

d” ' ] aa"“ qr -3 ?‘qu ~5 Sqﬁ—-; . "
+%T#;r# +_(P’+x+' — P —P‘;::;-}-&c)

erit expreﬁio fequens
AR Y (ﬂ+ 1)ag” _!_(n I)(a_;_g)g"‘ (?z-z)(é'.[.})a”—’«
'%' —E"x'n_-—}-l — = - Pu =i L P : P J—
+ 3o, Series ergo poteﬁatum §. 37. datae fequentes habe-
bunt fammmas poﬁto fin ;rr.x’.-—-p & colmw === g-

T =l
—dT i
i DI
dx P
adx* T pS
"-_‘?LT_-—“L; ﬂ_{_,}_._)
Zdﬂfl: ;(4 sep)
_} \g
LAy § SR |
zztidx,; G(Pﬁr“}" a)
_ g% 3 399
‘ mdﬂ«” ( TR Ispp)
'_,______ ( Ly 17
720d% ¢ p" “3ps 4“5;“'
L L RN LS ULRING < PR A
Sosods™ T e Tapt TSt T sy
7 $ Gas
= q s T q o9 _—5——2—?—-) &c.

4;-@32'09’;:3 27 + SPS 31508

t Scc.)
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40. Praeter has feries invenimus in Introdultione non
nullas alias, ex quibus fimili modo per differentiationes novae
I &

- &, elici poflant. Oftendimus enim effe: e
P Adim ‘ 28 2x tang W\/x

—— L &,
; I—x | A—x 16 —x + + ¢
f Ponanms fummam huivs feriei eﬁé .._..S
f ’ I or cofwv'x

ut fic = . : ar
28 vy InaVix ? erit

3 g@ . I T colzVv"x T

c‘)

ri I

]

de —  2x axvx ° fneve + 4.95-({‘1117:\/';;')
quae ergo exprefﬁo Praebet fummam huins ferlex
T I - ¥
G=w)* " (a—n)? o= x)* (15-—%) (?5_:—}“)"1 e
Deinde quoque oftendimug effe:
m ezaV¥e o 1

1 I I

I+x+4+x+9+x+16+ + &

: uodﬁ ergo haec fumma vonatuy —
-ﬂ-dS Q g D =5 5 Erif:

(I”f""f) +(4+x) +(9-rx) +(15+x) f‘txm

At eft

——

& (pz.';rV'x___ I) 2 A
Ergo fumma huins feriei erit :
— ds Pid ez-zrvﬂx ""}"I in BZ‘FV‘.%“
Cdw T gaVw gz-rv"x,_.I x E;;:;_“ ol
Snmhque modo ulterioribus dlﬂ"menuatmmbus
tinm poteﬂ:atum mvenientur,

| dx . 4aVx g27Vs 1

i."ummae fequen~

AT,
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41, Si cognitns fuerit valor produfti cuiufpiam ex fa-
&oribus indeterminatam litteram involventibus compofiti, “ex
eo per eandem methodum innnmerabiles feries fummabiles in-
veniri poternnt. Sit enim hains produii

(x+aw) (1 46x) (1 F92) (1 4+ 8) (1 + ex) &o.
valor==§, funftioni fcilicet cuipiam ipfins % , erit loga-
rithmis {hmendis : |

IS=I(1+aw) + (1 +6x) + U1 F9%) F 21 4= 8} + &e.
Sumantur lam differentialia, erit divifione per da inflituta :
o )
AT SR N R ¥
Sde  1dax  1t+bx  rdox 10w

ex cnius ulteriori differentiatione fummae poteftatum quarum-

vis iftarum frationum reperietor ; plane uti in exemplis prag-
cedentibus fufins. expofiimus.

42. Exhibnimus autem i introdutione nonnullas iftinfmodi
expreffiones, ad quas hanc methodum accommodemus. Scilicet
fi fit » arcus 180° circuli, culus radius ==r1 , oftendimus effe:

mn mu Ann—mm 16nn——=mm 36nn— mm

fin T I AR TOVRTTIOR SR &,
278 27 Ann : IGnn 36un
AT BRI ONR -~ IR 2388 — I 7 — 102
cof — = b o 25 4 — &
an . nn onn 25778 49%n72

Ponamus n=1 & m=—awx; ut fit
. CImXE 4— XN Q——xx 16— NX .
fnry==me. - .,4 —-¢9 o e e & Ce vel
I 4 [+ 16 '
o o I=x 11K 2~y 2484 2-% X A=X
HO TR T . . + o . + ,3 .3+ ,4 e &
B I I 2 2 3 3 4 - .
T==QX000 O~==4Xl 2%~ANXN A40-4XX -
ANE 9TARK 354k AGTAEXE o L
1 9 23 49 '+
. I—28 I2% 32 2y 28 2%
oof wx m=m———. f_ 3 , ii'_.. ) 3 i_-ﬂn.&zcﬁ

r x 3 3 s S

colw =—

Ex
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Ex his ergo expreflionibus, fi logarithmi fumantur, erit:

;mmu——zwzif +z‘+”+z-2;“+zz+"’+z &

leofmw—=d ——-F1 -+

i~2% I-}-zx 3 zx+£3+2x l'j L& o+ & )
3

43. Sumamus NUIC harum ferlemm lonarlthmlca.rum dlf
ferentialia , & divifione ubique per doe far?ca pllor ferles dabit.:
7 colmx x I 1 X I

J - +'&Cp

finte ¥  r-x 1+x 2-x 2bx 3~x
quae eft ea ipfa feries, quam.§. 37. traftavimus. Altera ve-
vo {eries. dabit:

~nlinmy  — % n 2 oz L 2 2z 18
col I~2x% I+ 2x 3.- 2% 32w smow
Ponamus m::z‘, ot fit.y =, & dividamus per —2erit:
fin} xz E 3 ¥ P, I
= + —_ + — &

2cofinz 1—z I+z 3—-—-z 3tz §—=
Cum autem it

1—cofnz ‘1 cof 7z
iy iz =V ———— & o] o R VT
2. 2
erit:
2y (1—cof m) 2z 2 2 2 2
- b -F- bl &Cﬁ
(1-}— cofmz)  1—z 1+x @ 3—z 3tz 5=
fen loco = fcribendo » erit:
(1~ cofmx) Z 2 2 ALY
—1 - ' — pom. KT C
V(itcolnw) 1—x 1+x 3—x 3+x 5
Addator haec feries ad primum inventam:
weofny I I I X I I ,,
T P + — + - - : + &Cs
0 n ¥ 1—x Itx z2—x 28 3=

Mm Atque
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Atque reperictur huius feriei:
x h X I : I X

1 7 _ . o
;+.1~—lx 1}--!—5:.‘ _2—--—'x-+ z+x+ 3~—x 3+ &,
v (1—cofmw) | mcolwx

Samima = V(itcofmx) = finmww

At fraftio thaec,

W/ {1~ colmx) o oL . . 1
(1 co , fi numerator & denominator wultiplicetur per
V(14 coffrx) . :
CO{ﬁ‘.‘X’ ' . “ .
 (1—cofnw) ablt in —-T—-f—r———r. Quocirca fimma feriei
- finmwa | _

. n
etit — ———. quae eﬁ ea ipfa . :quam . habumms : up-
e g pfa, -q § 34

~de eam .ulterivs .non perfeguemur..




