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Yae 1n praccedente d1{fe1tat10nc de progref
ﬁombus transsendennbus earumgue. termi-
MMl generalibus tradidi, multo latius pa-
tent, quam videri poffent; et inter alia quam
plur1m£, ad quae accommodari ‘poffunt, eximjus
carum poteﬁ effe vfus in inueniendis fummis inng-
b111um progreffionurp Q_uemadmodum enim
rc dlﬂ'er;a on,e_ mnumerae progrefﬁ()w

Tes '.cuo{c;atac, quas
en,dunt,u,,éta hx;c ganm

ER TR

cggggﬂ gﬁiab,o ad,, teryminps, ﬁzm-
; i ndos progreﬂionum, ad guas_in-
deﬁnlte fummandas commums algebra non- fuf

ﬁc1t A

§ 2. Progreﬂio quaepiam fammari dicitar in-
deﬁmte, i detur formula numerum mdeﬁmtum #
contmenq,, quae exponit fummam tot termino-
rum 1111us progreﬂiom;, quot # comprehendit vai-
fates, ita vt fi “ponatur v, gr.2—10 €4 formula
exhlbcat fummam decem terminorum a primo
numeratorum. = Formula haec vocatur terminus
fummatorius illius progrefionis; atque eft fimul
M 2 . ter-
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terminus generalis progreffionis, cuins terminug
quicunque aequater fommae tot terminorum il-
lius progreffionis, quot eius exponens in {e con-
tixret vnitates, . .

5. 3. Cum progreffiones quaeque expomam-
tur terminis generalibus, quaeftio de fummandis
progreflionibus eff haec, vt ex termino g.eﬁcrali
terminus fommatorius indeniatur, Etquidem iam
€0 eft peruentum, vt, quoties terminus g.c'nex;alisﬁ
eft fun®io rationalis ipfius indicis # exponenteg
funt numeri integri affirmaciui, femper terminus
fummatorivs inueniri queat. Quando antém ex-
ponentes ipfius # fint negariui, miff excipiantur
pauci cafus, nemo adhuc terminés fummarorios
dedit. Ratio Buius difficultatis ¢ff, quod tum ter-
mini fimmaterti plerumque algebraice exprimi
mequeant, fed tales réquirant formds,. quac quadra~
turag in fe contineant.. =~ 7 -
R

§- 4. Affumatur haec forma f;:a‘

o

"

dx, ta-

quam terminus genecralis cuinsdam progreffioniss,
quae {ilicet integrata, ita wt fiat —o § x—p po-
fitoque #—r daret rerminum ordime 7. Progref:
fio quae hoc medo ex ex formatur erit haec 7,
Bd-gy T34, 1 “+ g5 +%, etc. cuius ergo
- i ' M
terminus generalis eft formuls afumta f :_i ax

Jeries
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Series vero - haec .inuenta {ammatoria eft progref=

fionis harmpnicae I, 5, 7,7, ¢ €tc. Fuiu's termi~

nus generqlis eft 7. Quamobrem huius progref~
Y

fionis terminus fummatorius crxtf — dx, qui

illins eft terminus generalis.

§ 5. Cum terminus genernhs progwﬂioms i,

1-f-3; x—l—z—l—-g, ctc. ﬁtf

hoc ea. progreﬂio interpelari,’ fau thbet termi-
nus medios ingeniri: vt {f requiratur términus, ci~,

Jus index- eft L; oportebit intégrari = Jx vel
o5, cutus integrale oft 2V w211 V) quod
cum flat —o fi 20, pomatur ®= 1, eritermis
niis -ordine é:z-—-zlz Deinde, -quia generali-
ter termints ordme. n-—i—x, ‘terminum,; ordine .7
; . firpérat fradione —— o erit terminus ordine 1l
28—2V2, et terminus ordine 2% hic 2—}—3-—]—?;

pl/2, etc. Series igitur mtexpoiar,a erit

dx. Potcr;t ex

-.12- I I ! 2 a " )
s , - e2—2l2, 3, 2+3r-—ﬂ32, -+, 2-!-—?+-—-272,etcm
¥
o §. 6. Ad hunc modum rem gen'eral'iiws- €Ot~
Pn
:’ PIews fom, et aﬁ.’umﬁ formahmf dg,, \rbﬂ

P denotat ﬁlnc‘,'tioncrn quamcunque 1:p.-{-1-ms o Ine
tegrale hoc vt {emper ita debet accipi vt pofi-.
to a0} id totum fiat —=o. Deinde hoc fidte

M3 WO
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| non. vt ante pono =z, fed vt latius pateat po-
no x—4k Forma hoc modo refultans erit ter-
I3 |‘l; | , minus ordine 7 progreflionis cuiusdam, cuius ter- |
11—

I_‘de.Pro—
| grefio vero ipfa haec erit k, k—-/Pdy, k- fPdx
i —-[P24x, etc. vbi in integralibus fPdx, [P2dx,
|

|

|

’ minus generalis et forma aﬁ‘umtaf

etc. loco a iam pofitum-efle £ pono. !

§. 7. Progreffio inuenta, fi quinis terminus
a fequente dubtrahatur, .praebebit” hanc k, fPdx,
[P2dx,fP34x etc. Huiusque terminus fammato-
rins aequalis et termino generali praecedentis pro-
i) greffionis, cuius terminus generalis eft [P™'dx,

: 11—
haec formula f

R it P—a®: g% i -
= dx. S x%: g% erit pro

ka—i—-l ‘ k20¢-{—l

: a gre*ﬁ,"m"' hitius £, f&::fﬁ" (301 )a2®
| R - pl— a1

c(x .‘—._1—(;;-1)@),,(71.—-1 je ATQUE terminus

aﬂm ,rnm

etc, ter-

F  minus genetalis

ﬁlmmat__orlus."l_llc f{-ﬂ.a‘—"ma_-m

§. 8. Inuentus ergol'f'eﬁ terminus {ummatoe-
| rius pro omnibus progreflionibus quorum termi-
i " ni funt ‘fragiones, harumque numeratores pro-
i ;l greflionem geometricam, ‘denominatores vero a-

}'. rithmeticam conftitnunt. Ve vero facilius ad o mnes
i"{ cafus accommodari pofiit, fumatur haec progref-
1’ S ‘ fio,
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b b4t p2i=t b‘;f—i—l

. D, —y. T T T cuius 1 -
& fio, F-—H’ i oze’ — y © terminus ge
Y , s )it .
i
; ncrahs eﬂ: T ye ? comparet ir hic cum illo
Ja—1 )zt ¢ bin—1la-v
el ' erit &
: (I—-l‘kﬂ'-l)“)“(n 02 VO o1y a a
: m—1de I :
— et L‘_k__ +_,,—-l,(m—l)z+; .....__,_'__.
-z (n—1)e atque ‘2 ———
e
{n——-l)l’_}_l

ﬂ'k c (ﬂ-—-l}t’ 6‘](. {m—-—l)e k

a pendeat ab 7, debet enim # efle conflang quan—
titas, oportet vt 3 fit 1, erit ergo k== 2, Ate

e——ci
. b , . ,
que ="+ Quocirca terminus fummatorius eft
: la“—-—-""‘w—e Bk | N |
f (1 )(ec &, e—¢ b e e‘_dx' - Qjae 1ta dt?bct im-
—1 — (b —C1 L‘—.k?-;)

<
tegran vt fiat =0 fi x==0¢, tum VEro pomnere opor-
tet =2 '

§. 9. Cognita fumma progrefﬁomsmdeﬁmtz
habebitur famma progreffionis in infinitum, fi po-
natur #—ecv. Terminus quidem fummatorinsinuen-
tus non magis ad hunc cafum quam ad alinmquem
que accommedatus videtur. Eft mihi vero alia
: methodus fummas {erierim mfimtarum mueﬂugan-
] b br—-}—B
di, quae latifime patet.” Sit fcrles‘-*-—l—

}; 2

*
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i
1 I b‘ﬁ"i-‘ o ". ) -
i c li_zeetc.Ponatur nurnetus terminorum 7, et {fum-
i' M) eorum A. Anugeatur numerns n vnitate, au-
: Bebitur fumma A’ ‘rermino: ordine :z+1, qui ‘eft
bm-.[-; '
Al - ‘ 'Si'nunc # et A tanquam  quantitates
| "".{nl IL‘ ! é—+ne 9 a
‘i +
: ‘1 ! fluentes confiderentur, quiz 7 eﬂ quaﬁ mfnities
H‘ maior quam I, crunt earum differentialia dn  ct
‘i!‘l\"‘l M T ' it
1 inter fe vt augmenta 1 et ———, Vnde pro-
i éA | g sg Vhdepro
i ' : nf—[-—t
i . b dﬂ

dit acguatio dAﬂ Quae mtegrata da-

a+m2
bit . acquat;z,encm inter fumm{;m A et nomeraom
tcxmuwrym T, -

f ' : . § 1o, Ponatur: I{o--ne)=z, erit Cf:e—'cfz |

IE atque e~-ne=—g® denotante £ numerum, cuius
—¢
10g1r1thmus eft 'z Edt ergo n__‘sc

g”z—-ﬁ-—{-— I.

.-——’_

I
1 - . - 8 e

e40p 8 —-5~ confequenter dA=:

3 '2-‘;33. B s

| liter infhituta mtcgratmnem nifi per feries nom
I adlnlttll' - St verg ponamr i—o, vt prodeat feriei
! u—-—i— {g-i2t i etcl, habebitur aequatio dA

i c+e Lo4-2e

' _g ét Ai__b—“’* HICY= 21C(c—+ne). Con-
: ﬁans quidcm C -nom determmatm‘, fed tamen
| aequa-

e_-cz
i ‘ ' ' bg d‘z. H*iec qmdem aequatm Ita genera‘

e W o Fo ek g s o e et s e s T R b

it 1 D T T

————— e
e e
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aegiratio. ad definjiendam differentiam inter duas
fummas infernit:, vt fit alius numerns terminorum
gy efn fumma, B erit, B__-—]C(H—me) Ergo A—

b _____b mn
B"’—1- zj-_*:z = ln y .quia m- et @ font ‘mnmta._

T & N Mancat i==0, et pxogrcﬂio erit haec

B ST SRS
eyl -ipge etc. cuius termmusgene;ahs eft
- Tcrmmus autcm fummatorlus eft
—-t-{n-t_gg e : 3
l"c—:.f_f____-_dx.' Sumatur alia progreﬂio

P (bt

B b b s oim :
7 e c+2f7 c—-F-Bf ctc.,culu: termmus gcnc-
nj‘ nf_j

rahs cﬁ ,;,_Hn_,wet fummatormﬁf m_f’)f - }1 |
FE=ctal)

dx- " (in. quo Intcgrato 1t1dem ponelc oportet X¥=ok
Addantur ‘Hae' “duae’ p‘rogreﬁioncs‘ sfcilice

—_—

R, .te{m;,nus —pr,lmus phmo fecundm feen ndo, et 1t’-1

e = 2b " zzbch-b(b—i-fj
porro prodibit - lmcc progrefﬁo V e

2bo-2b (-1} s
=tc+2e)(""_+nf) etc. , cuins. terminns generalis eft

abit{n— 1 )0 (e4=F) . S il
A T, Terminus vero f{ummatorius

ue ne ne uf nf n

Py A

-_er,lt = fd o C )
(b‘“'“"b CpEPY p T ,,.a,f )

=26 s, Simili modo, fed vniuerfalius, pro
termmo generail in - cums denominatore n duas
renet dlmenﬁones, mucmtu,r terminus fummato-
vins, fi illins progreffionis p cuplum ad -huins g
cuplum “addatur. Obtinebitur hoc modo progref-

Tom. V. N fio,
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fio, cuius terminus generalis cft ; PR g I
o n....; f
— (g} e (e )b[Pf-i—qe) ( Je C*"F—(Ti--—l)

_ (0-1-7l-—'"1)(5““8+(?b-—l)f) . Telmlnu5 autem ﬁlmmd-'
torius huic termino generali refpondens erit
f?"fx (b 6= “") qa’x ( B2y ”{)
{(n—1)e f — —
be—cSx pE=1l . fx-i
(f‘—l-f) 11(e+f) f .f ,_f nf ne ne
- 6(”_‘ ey

—

L‘- [

jD b(n——l)f nH—f ue—i—f i y bn(e+f) bne—i-fJ-e x' e

Bh—cgng) @
-—gb ne nfxnf+q b(n-—tje L_n"—}—e n_f-+.e o

(b—-—hr;;) ) -Ponasuf f—x

ho¢ enim modo vniuerfalitati nihil - decedit, erit-

1>+q)6+(n~—1J(pf+ &)
que terminuns generahs (o s l)t’)(c-l—(n—l)f) Sit ¢x

=y erit de=22. quue terminus fummatorius ha-
befm =7 (p | PJ’ 9 c"‘PJf—*ﬂJ Yoty ey
—__""———-—

‘“)(I _}"" ‘ !j

1in qua formula 1ntegrata, ira vt. pefito y—aq ca g

.quoque fiat =0,, Oportet ponere == o

a . o |_‘|§t

§. 13.- Aﬁ'umatur iam termmus generalis hic i

RS (Pt E

T+M+Enn Q'lll COmpalatus CI;m e+ (n—l}e)(c—‘iz((ﬁ{—:_g;l N

— —- U= 2 =y (3F- 4 ) 5

ﬂ'+2£—¥’(§5’—-4—'l’5) u5'—~'€6‘+2m5_2gy_‘_(a+€)_‘,ﬁa._+ry ) L

g B ad -8y Dt (o B) Y. —4%

== 28 —avy - His in termino ﬁlm-

‘matorio fubftitutis, prodibit terminus fummatoriug
~ huius



I@VMERABILIVM PROGRESSIRNV M. o9

028 et~ 13 6

. . N 5
htius progre{'ﬁo_pw Fatope! a2doh4i) W30 g+l
..... B a—4-n

etc., cuius iterminus: gel}:erahs eft Frvae o

. T Eodem “modo fi in termino generall
1 plures duabus dimenfiones habuerit, ernetur ter-
minus fammatorius, combinandis tot progreffio-
nibus fimplicibus, quot dimenfiones # habcre de-
bet, ,gu_&'madn}pdp@, idem jn cafu. duarnm dimen-
fopum fadum eft.. Attamen hac ratione non
ad quasuis, quae in huinsmodi rerminis genera-
libus contineri videntur, feries perueniri potefi-
Nam quoties detiomiinator fy~-0 _fz—{—s.fz2-+—§n-3-—-+'-wi_‘b‘
etc. duos pluresue. habet fagores fimplices acqua-
les, tum progreflio in tot fimplices progreflio-
nes refolni nequit,. meque igitur eins terminus
fummatoriits inueniri, o '

- - ! ' ,f. ] P .. “" oo . - - ST Loar
* 8§, 4. Hanc ob rem aliam tradam  metho-
dum, quae hos cafus non excludat. Sit  pro-
greffio quaedam fimplex 7, TrF? g3 te. cuius
terminns generalis eft ;pm—rp Huins terminus
SRS T d o o
fummatorius Crltf LT vel ponatur 4x
g D : LT I—ag Xy ' :

| S | |
=y, erit isf———I s in quo integrat i
R q grato poni
ST A ’

¢

oportét j:ﬁi. Multiplicetur hic in y“dy et fum-

. . , r] i I"'- ﬂ._b .

ma huius fadd [y%dy —5(1 jg) erit fecundom
...-J-a

N 2 modum

§
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modum defcriptum  tradtara, terminps fummatoa

rius huius.pr og‘eﬁioms a;a ; (GFH,J {ga_]_b;a‘(a_kgb)(ga_f_m

etc. pofité ‘breuiratis ergo & loco a--2.  Huius

progrefhionis tcfmm.us‘g‘?n@ffﬁl,.ﬁ;ﬁﬁ;(a;.,;(n_mb)
a . b

b2n® +(db—ir—ﬁﬂb—zﬁﬁ)ﬂ—.i—(a;—b.)waeﬁ)-ﬁ X

b . -;,...! s Tu “:-_d!ﬁ«_':

@a={ 175}

RS 15 Aﬂfumamus progréﬁ'jonem gcxierslem
huiis generzs, quae facilius ad' ¢afs’ quosuis ad—
ﬂptatur—, ﬁt eius termmus generahs ' |

R N I l—-r -lr| r o

g+(,z_l)b+1n—1)(n—2) T ch Cllm 31110 termino ga—

)4} - b-dy2g
ncrah compdratug dablt a._..(ﬂ’ 9 4.“""(2?’ c)Y(2b-58 ac)

— 215—04—1/{22:—0)’ Bat) b—c—tvtzb—c)'ﬂ?-—g ae  or
b EIR | g—-—-'gb_c..;_y{zb_.c)?i—!iac H1
valoreb f fubfhtuantur loco A b, et .oy (eft ve-

Io. a—é’ 2) 1in fj”‘d?f (I ji_) prodibit ter-
n I""LJ'" e
niinws (ummaton‘u:: plogr*eﬁiomé propoﬁtac, L

y

L ” — = PR S o
:—i—b a.—}-*’J b._-i_’t"’ q+ 3b+30 etCu B
- e mead : T Ba & imena

KN l

§. 16 Hoc modo vlrerlus progredl hcet' \

EOTUIRETGT .:

J

mulupllcetur [ ( Jj_) in y“_2 r]y, et faéh
=Ja.

mte%rale “—"d (—-—-—- dcnuo in Jfg"““"“

humsque produ&t 1nteg1~alefy 8=a1 djfy a—2 d_}ffdﬁ’
. - ' - (i

1
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I“" e

( z’;) - erlf"’tclmlnus fummatorlus progrefﬁo-
I ' - ——— T ‘ i i- : i

-—W,..AZ/. ﬂ h t.’,‘" a2 ’ az

nis, 1‘1!11115 wze.ge ° {atb) (ma+bi(ﬁﬂ+-9}’(ﬂ+2 b)(mﬂ—l—?b)(g“"l"ﬂ)

etc. cujus terminus generalis eft a?:(a—-(n—x)b)

(aa4-{ n—x)b)(@zz-J;—(n—-I)b) ﬁrmhter /. yv—ﬁ— F e
dj’fj”mﬂz d“’f dy(ug]—) e{’c termmus fummatoraus

- Y . "

“v’h.. a

J—

progre{ﬁo.mb ,‘“ CLlll]S terminus gencrqhs eft

. T gEt L H
(1+\n——|)b)(aa—+—:b—l)bJ(ﬁaq-[n-—Ub‘{fy.z-;- ), A0t ‘glt“f

m ooy ad- OmNes:: progrefliones peruenitur, qua—-
rum tcrmlm funt fraiiones, numeratoribus - exi-
fréntibas Mniieris ‘céh&antlbus, ‘denominatoribus’
autem mon{htug:ntlbus quamcunque- progrcﬂioncm

algebralcam. L i
L2 m\":(""“i‘*aﬁw S T i
. 81 ‘fintmae 1 Hufuimodi. prognefﬁonum

% :524
i hR AT M contintatarum defidérentur, oportet

pgncre ‘i infinito. Hoc pofito poftremum cu-
msque termini fummatoul mcmbrum fcilicet f

.

L

T ,J’b— transmutabltur 1n hocf ———. Quia .
T e ct G B

enim y femper et minus quam 15 prﬁeter ca-

fum vltlmum, quo fit J=1, euanefcet ya prae
17+ atquer Jdee 1- y—- -abibit m 1.' Proptewq hu—_

,,,,, 5‘ oI Ya
ll.lg fﬁ?]ﬁl ﬂ» &'.I'»I :_{-"(a_!__b)‘(“a_‘_b)'_l_(q_i_zb) (G'M-—'—-"b + etCu

a1

in infinitam. fumma erit j}“"‘gd_;f

, et

(I"'"a')

o "N3 hao
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. ot al , at .
11[1 s 7=z a. Ba +(a+b) (aa-i-c}(ﬁa—{-t:)—"‘; (642 B)aa--28)(Ca—-25)

- dy
~etc., fumma erit fyS—e—r ij“'*‘""fa’jfa(l

et ita de reliquis omnibus,

a

18. Sit b—a, vt fiat E-._:;, critk_f;(?—f}-; |
=A -z /{x—y). Quia pofito y—p ‘totum integrale

. . ‘ d —_—
fieri debet —o, erit A=o, adeoque [ =

~2/(x=y).  Multiplicetur hoc in J*%dy habebi-
a—2 g T

tur — = [(x—y). Huius integrale vt inuenige

= rale - .
tur ponatur r—y—z, erit y—=1-z, habebitur igi-

i (1—2)%=2 dx
tur integrandum

Z.ﬁ:(l—-—ii-'l:?) 2 -

a—2)(¢—3) (e—2}{o—3)(a—gq) dz .
{1. z R Ty 8 etc.) #{z Quia
2;7]'-*-!; . z"]—-}—t ]z : s
- —, erit illius

ero 2dzlz=C-— ——
vero sidx (1) s ,
integrale haec feries 1/ C—g—t-g/z| L‘:;:)zz_
(oi—'-z:z) 52 Zz_fn:-l.z,)z(._?‘_;“ﬂz 3 ,_]__(_“1;2_;__(“3_—.__3_)33 t'z—{-—c'tc.‘?
Hoc integrale fi fiat y—o fen z—1 debet fier]

w : - oo — DY gp—
==0, hanc ob ‘rem erit C:;._f-f_-‘i_—f—)—[-(“"—)(-"‘—-i‘

1.
— (=2 )a—3)(a—4)
1.2, 3. 16 T etc.

§- 19. Perfpicuum eft ex hoc integrali, quo-
ties « fit numerus integer vnitate maior, tum
femper integralis eius terminorum numernm fo-
re finitum, atque ideo fummam progreffionis de-
finiri,  Atramen etiamfi terminoram numerus fic

infi-

1. 2.9~

=.{
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infinjtus, famma propofitae feriei dabitur per alam
‘feriem ‘infinitam quae Yero plerumque magis con-
uergit'quam propofita ;. atque ideo. perquam eft

tilis ad fummam determinandain.

§ 20: Sit fumma progreflionis in infinitum
_a—2

2 r—d_yl(x—_y), quia hic eft poﬁ—

contmuatae

tum b—"a, erlt progrcﬂio 1pfa e n(a+n)a -t

3”(’;_*_3)&,—1—4&_,_4\“' etc. Huius - farhma habetur I

in illo integrali pomtur y—1, fed fadto y—1—=8
eft jintegrale illud 7 11— ("""2’-—%("‘(‘123,(";*3) etc.
__z_+_(a-2)~2 (“T")(““g)zg—{—- etc. +"]°""{T.§]
2]z+(“—2)(°‘ 353 )/x— etc.). Si iam fiaty—

vel z== ¢ erit fumma feriei ma+2{ac+l)a+3(a¢-l-2ja
T

. o le—2
etc. . aequqhs fummae hujus :feriei i 4_a-l—

{a—ﬂ){a_J s 4 1™
—-—r—-, 7.9 etc. vel fummma huius +2(«x—1—t5 1 3(a_!_2)
{c—12) =2 Ya—13)

étc. aequahs ﬁ:tmmac huins 1 —* = =SSR
m— CtC.

6. 21. Practerea alium habeo modum feries
valde .conuérgéntes inueniendi, quarum fumma

‘aequalis fit feriei propofitac. [=yp*2dy l(1—}}
- aequatur jta integratum vVt fiat —o fi y=o huic

fﬁr]el I ___( —i)_{_.(d'-—ﬁ)(ﬂc—g) (a—;—ﬂ)(m—g)(g&,+)+ ete.
(a-—ﬂ)zz (a:-——ﬁz)(ac—-a) 3+(m-2)(u_ )(% 4-}.2;‘1' etc.

—s Ja2) 1) (=2 3) % la2)e—THa—g)
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