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pE SUMMATIONE PR OGRESSIONUM
pER SERIES INFINITAS.

140

Xpreflio generalis, quan in Capite praccedente pro ter-
mino fummatorio coiufque feriei, cuius terminus generalis feu
indici » refpondens eft =%, invenimus ¥
: « 3 s

Su==frdxt iz Udu __BArE .-—?:—isﬁmw—&;.

Ladn 102434448 1.2 ... 6455 '
roprie infervit feriebus {immandis , quarunk termini genera-
les fimt funétiones quaecunque rationales integrac indicis %,
quoniam his cafibus ad differentialia tandem evanefcentia per-
venitur . ~ Sin autem =z 1Ol fuerit einfmodi fanétio iplius ¥,
eum eius differentialia 1 infinitum progrediumtur 5 ficque re-
fultat feries infinita fummam {eriei propofitae exprimens, &
quidem ad datum ufque -ternunum , cuins index eft == x.
Quocirca progrefﬁonis propofitae in infnitum continuatae
fumma Prodibit , fi ponatur x == oo ; hocque Paf’co,aha in-
venitur feries infinita priori aequalis . ‘

141. Sin antem pouatur k=0 , tum exprefiio fummam
exhibens debet evanefcere , uti iam qanotavims 3 quod mift
fiar , ein{modi quantitas conftans ad {ammam addi vel inde
aufersi debet, ut huic conditioni fatisfat, Quo falto 1 po-
patur == I, [amma inventa pracbebit terminom primum fe-
fei: i % =2 , aggregatum primi & feoundi; i ® =3,
orictur aggregatum frium terminorum initialinm feriei, & it
porro. His igitur calibus , quia {umma unins , vel duorum,

B ]

vel trium, &c. terminorum ot cognita , feriet infinitae , qua .

ifta fomma exprimitur ; valor innotelcet ; ex hocqne {onte
innnmerabiles feries {ummari poterant . o
142. Quoniam , b einfmodi conftans {pmmae fuerit adie-
Zz | fia,
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&a, ut ¢ evanefcat pofito #==0 m fumma omnibus re.
liquis cafibus , quicungue yumert pro # fubttituantur , fatisfa-
cit manifeftum eff “dummodo  fummac ipveptae clufmodi
quantitas conitans adiiciatur , ut 200 -quodam cafu wvera {tm-
ma indicetur , TWl omnibus reliquis cafibus veram furmmmam

yodire debere . Quare {3 ponendo xo= 0, 1on pateat , cuiuf-
modi valorem expreffio fummae recipiat,y neque igitur con-
ftans adiicienda hine invenirl queat; tHD alius quicunque nu-
merus pro # ftatui -poterit s Jdiiciendaque conftante effici ut

debita famma indicetur : qued quemodo feri debeat, ex fe-
quentibus magis fiet per{picuupl

Confideremus primud hanc ~progrefionem harmonicam’:
g , & 1 I
I —'—'l_'_ +—_— -+~ e ® *O "’i“"‘:’”&'
T 3 4 3 ¥ ?
.

1 .
—, flet 2= 0 & termis
x

cuins termimys generalis com fit == p

ans. fummatorins § ita invenleture Primo erit

\d;xf . . eqe e
frde=f ¥ ez .y deinde differentialia it e habebunt:
\. %

az I Adz I dsz 1
dw oox® 2487 w3 > 6dw? L
g4z I a2 1 - ) .
Y = &,  Hiuc itaque erit:
24dxs K 120d%°% %

g==luF—— T A e =t A ] — . —}—Conﬁo
2 X 25% An Gub Bx :

Conftans igitur hic sddenda ex cafur ¥ =0 pen poteft defi-

niri. Ponator ergo ¥%= I ,"quia tum At s==1, et

I == ';T-M kil - B ¢ + D A Conft. unde fit ifta €O
2 4 5] 8 _
ftans == %-+ %?[——'%— —%*"‘ %— + &e. exiﬁ:qpe ideo rermis

-fs fummatorius quac{itus:




143 Queniam U merl. B‘emouﬂiani %, By € D, &
conftitunit foriem divergentemls. hic valor conftantis cognofcl
nequit « Sin- antem. loco « {ubftituator nomerss maior , atqueé
{ymma- rotidem cerminorum. attu. quaeratilr . valor conftantis
commode inveftigabitur .. Ponatur i hunc. finem # =10, de-
cemgne primis rorminis colligendis reperietur eorum fumma ==
2,928968253968253968 ' .
el aequali's- effz debet ex-.preﬂ'la fummae . fi in ea ponatur
x == 10, Qua% fite

r _E".{;,{_ﬁ,..._.____g__ .Y k. +C
To 200 " 40000 6000000 ' B0000000C |
{umto exgQ. pro I10 logarithmo hyperbolico denaril- & loco
g, B, &, & fubftitutis valoribus fupra iuventis , reperie-
oqr conftans il C:o,37731366490133_23 ;
qui pumerus. ergo exprimit fumman {eriel

% B, €9 €

2 T2 s 8 F 1o sec.

144, OSL Pro: ¥ qumeri non Nimis maghi fobftitnantur ,
quia {amama ories facile attu ipvenitut 5 Obtinebitur famina
{eriei huius:

1 % B €
o —— e i
2w K" And 7 S
Sin autem » Ognificet pRmErHoy valde: magauml, quia tum
valor hujus expreffionis n infinitum, excurrentis fcile in fra-
Gionibus decimalibus affignatur, viciffiny famma feries definie-
tur. Ac primo quidem conftat , fi - feries in infinitum conti-
nuetnr , eius fymmam forram effe ‘ofinite magoam; fafto
enim # == oo At Jx quoque infinitus; et oo ad » ratio-
nem infinite parvam teneat. Quo autem commodins  {umma
' 7z 2 quats

ltot

-—@—-: — Ko == g b .
B ®
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guotcunque ter
rum Yy Do
mus

minorum feri
g, & 1w

P!

B
€
D
€
S
)

5
d

Z
il
4
g
3
D
g

=

¢
(o]

2

-

(nl

—

I

paguid

= 5&31@3
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el affignari gueat, valores littera-
fra&tionibus decimalibus -exprima-

o, 1666666666666

0,0333333333333
0,0238093238095
0,0333333333333
'0307<737573757$.
032531133§31133
1,1666666666666

7

0921368627451 &

" ande ergo erlt

— ©0,0833333333333

i

—

0,0083333333333

0, 00396829 20682

o, 0041666666665

= o,0075757375757

== ‘¢, O 1092,79669:28

—
etk

o, 0833333333333

= o, 44325930‘392‘16 &

EXEMPLUM L

Invenive fumman mille terminorum [erict

1 1 I I i
i el g +—4+§'+ < 1 &



¢
{

caPUT VL 3%

Ponatur ergo & == 1000, & cum‘fit

llo_==_2,3023850920040436840  erit
: In == 6,9077352789821
Conft. == o0,5772156649013%
--I— == 9, OOOSOOOOOOOOO
2. - :
7, 4854709438836
fubt, 3 == 0, 0000000833333
2K 192
7, 4834708505503
add, B 0, DOOCOOOOOCT00
4% )
Ergo " r,4854708505503

et fumma quaefita mille terminorum , qui nequidem feptem
unitates cum femiffe conficiont. C
EXEMPLUM IL
Invenive fummam millics mille terminorum’ [Grici

I—I—E—-I’—--Iq-f—i-f}—&c.
-2 3 4

Quia eft & == 1000000, erit ly==6.l10, ergo

lg == 13,8155105579642
Conlt, =  o,5772156649015
I

P ]

= 0, 00000030G0O00C

»

14, 3927267228657 == fammae quacfitac.
145 Si ergo pro # fratuatur HUmMerus vehenienter ma-
anus, {unmma fatis exatle ipvenitur ex folo primo termine
Is conftante C aufto: unde egregia corollaria deduci pofiunt.
Sic fi # fuerit numerns vehementer magnus , ponaturque:

T T B Tt N
2 3 4 3 X

et Lol L+l L —
2 3 4 X &Y

el 2

guld
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qma eft proxime se=lp +C, & tml(x-{—y)-}-c;

erit  s—s=l(sty) wlx::l-—iz- ideoque hic logarithmus

proxime per feriem harmonicam finito terminorum nOmero
conftantem exprimetur hoc meodo :
x«}-y I I I . 1

l P eprier P a e a + pemmnma—

JG‘"I"I .'X’"'}'Z M+3 xty
ACGLH&‘LUJ" autem hic logarithmus exhibebitur, f fuperiores
fummae 5 & ¢ exa@tms capla"ltur. Slc cum fit -

s_.._lx-{-C-{—-—-—--- L, &

IZxX

=) T gy m(««+y> o
sy Lg% 4

i-_.._s;: et ISR mo—

 SUCT
— ~— _ 1deoque
x 2w 2(xly) 128X 12(wlp)?’ 1
TN, 1 I 1 I I

ettt —— ———tn ) s i) i ————

e
" .s:+1'{_x.|_z xl3' +«c_§.y+29' 2(nly) Tz Iz(aq.y)
Qin eutem fit nomerus tam magnus, ut bini termini ultimi
reiici queant, erit proxime:
wly 1 1 I ( r T
5 x+I+x+2+x+3+ 'Ho—z-x_]_y v %47
Ex hac quodue ferie harmonica derware poterimus
fummam huins feriei, in qua tantum numeri 1MPAres G

cmrunt

I o I
— + + + —_— + _ a . . + —

0 250
Cum emm ommbus terdnis cap1endls it -

I ‘ I I
I+——+——-{“"'_' . » . . 'S _E"-—+-—'—"_—m;
2 3 4 2% 22Xt 1

' S P N Ay o
l(zx%:[){'(:%'z(w.px) 2(2%+1}2+4(2x+1)4 6(w+1)+ -

ter D.'l?—
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cerminorym vero ordine parium : | _
I I [ PR
L
2 4 ]

fumma fit femiflis {fuperioris nempe:

£ % D € D — &

A g e S
$ats N+_4—m 4m2+ I YL + 16%8
erit hac ferie ab illa ablata:
L ! E__ I 1 . . ...__I___,::
EotgEot e T
fC-Hm“ | I % B g

RN S b2,
va | a(zwr1)  2(expr)y 4(awtl)
I P! B
_ . . 4% 4u Bxt
146. Poteft vero etiam per eandem “expreflionem. genera-
lem fumma culnfque feriei harmonicae inveniri; fit emim;.

1 I I I I
S PR _‘I.. s w @ - =3 3
min mpn  Fmin 4mLn. my . B
. . L I )
guia eft terminus generalis .zE= ————, = eHit:
* mx § #
I dz 2
Srdy == — l(mxin); T =T
m 4 (mstym)®
ddz wim d3x 78
2dx*  (mafn)t ’  Gdu? T (mmim)
déz - met ds= L

— - — e e Bt
24dn® T (mwlm)s ’ 120dm5 (mwlre)® -

Ex his ergo reperitur :

. I L E _ Mz - Pyme 3 '
s=D+ l(mx.i.?z) %v:;(mm.[_?i) 2(mnyn)* ! - almxfn)*
' Dm?

— — — &
S(magn)®  B(mupn)s ¢ .

Pa-
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Pofito ergo  s==o, fet conflans illa addenda:

W EBW ? Bms

D-————-“—"‘/ﬂ-—-“'-f‘ — 3 — .
an®  4An? 66

147 Si vero fit m=o0, quomaln feriei :
X I ., . -

;%.5._ g + + L e e e +~——»—- fume-

am 3 4 "
I I 1
2 otz G b bt e A 1B g
2 2mH = _4,?77%4
at vero hmus fcrlel :
I

1+ +- + + “F e e e —
‘ N

I - .
lum.ma eﬁ: = C —I- Imx -|- —_— — — &
2mx 27022 2 4 404 .

fi ab hac ferie illa = vmbus fumta fubtrahatar ut pxodeat
haec feries:

r 45 +..a+;+..a+ tok— +...+-—

m m , m "2
m 28 31 mx
. ' - I % B e
eins fumma erit = fm+ — — &

wmx amrx? 4m4x4
. AKX 2% 4x4
atqne f fatnatar rp==co fumma erit _...lm. Hinc pro
ponendo ‘numeros 2, 3, 4, SC. erit:

e

h=1—i+i—tti—it;—5+ &

3—«:+—-—-?+%+%-%+$+%-—%&C-

gzt titi— bttt ke

=1+ 43 +i—-%+%i—c%+% 5 &
Ce

148, Relifta autem ferie harmonica progrediamir ad
feriem quadratorum reciprocam , ﬁtquc :

§ ==




. . I .
o cam it terminus  generalis, == — erit
in  qua | : o >
frdn == & differentialia ipfins = 1ta fe habebunt
x .
dz I ddz I dsz 1. &
_——:---——‘-_-_._-‘._._=____' _——=t—-———" c.
2dn %37 2.3de? x4’ 2.3.4d%° %3’

unde erit fumma

smC-——--E—‘—}- L 9’{_!_% € g}____@

x 26 x3 PES %7 Py K1t + &c"
in qua conltans addenda C ex uno caflr, quo fumma con-
flar, eft definienda .- Ponamus ergo » ==1, quia fit s==1
debet effe : c:I‘I"'I‘_-—’-%'I’f%_—i“%-{-@#@u'—@——y&cﬁ
quae {eries autem cum fit maxime divergens, valorem con-
fiantis C non oftendit. Quia autem fupra demonftravimus
{ymmam huius feriel in infmitom continuatae effe ‘

i : . \ bigid . am
= —: fallo #==c0, {i pomatur s== " fiet Co=— ,
ob reliquos terminos omnes evanefcentes. Erit erge

| ' o |
11—+ U —B+E—D+E— &=

149. Sin autem fumma huins fériei cognita mon fuiffer ,
valor conftantis illins C ex alio quopiam. cafii, quo fumma
a%u eft inventa, determinari deberet. Flunc in finem pona-
mus x == 10, atque decem terminis afln addendis reperietur

mamy

§ == 1, 340767731166540690 tum eft
; 2 | _
add. — == 0,1

‘ o

X
fubtr, — == 0, 00§ _
200K

1, 644767731166540690 .
‘ ' Aaa | I,
1
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| 1, 644767731166340690

add. -—9—1— =— 0, 000166666666666666
23 : -
B 1, 644934397833207356
fubtr, — = o0, 000000333333333333
€ 1, 644934064499874023
add. — == 0, 000000002380952381 .
© 1,‘644934066880826404‘
fubtr. —= = 0, 000000000033333333
| & 1, 644934066847493071
add, — == 0, 000000000Q007T757)
a1t e
T I, 64493406684'825064.6
fubtr. = =9 60C000000000025311
xi —— — — —
’ & I, §449340668482253 353
add. —— = o 00000000600000L166
x* L
fubtr. ;—%— = I

I, 6;29-3406:584822643; == C,
. - . wr
Hicque numerus fimul eft valor expreflionss —=, quemad-

modum ex valore ipfins = cognito calculum  inftituenti pa-

tebit. Unde fimul intelligitur, etiamfi feries %, B, €,

&c. divergat, tamen hoc modo veram prodirg fupamart .
- . I i

13o. Sit nune mE=-— 5 - afque
. E I_" I . -. ) . I .
F= I + + + + » 3 5 & 3 & + s ant® 3 qﬂla- eﬂ
a3 33 4_5 w3 .

I dz 7 .
f%d%:-—- ; —_——— — ; ,____.,_______..,*.._—,__,.--'-s

2u%’  1.2.3d% 254’ 1.2.3049%% 2%

diz 3 ' o
— = ! dz 1. & erit

TeZers 33 276 L2y ydes  aw®
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'3
s=Co— -I—-+ - A "l“'S%-‘*?@' + &e.

25w 2%3  ax4  2x®  am®

hincque pofito x =1, ob s=1, fiet : o
Co1dimi+tigf—iBF+16—20+6&

atque ifte valor ipfius C fimul oftendet fummam feriel pro-

politae in infinitum continuatae. Quoniam vero fommae po-

teftatum imparium non aeque ac parium. conftant, ifte ipfins

C valor ex cognita fumma alignet, terminorum- definiri de-
bet. Sit ergo ¥ =10, erit:

iV

T H 20 % 2x4 axe 23

— &¢.

Eft vero ad computum facilins inftituendum :

3 j{ = -'o,‘z_'joocj:oo_.oooo.oo.(
-

S == ©,0833333333333
7€

o~ = .0,0833333333333
9? 0,1 SOOOOOQOQOOG
T I8

i€ 0,4166666666666
2
. .

32% = 1,6452380952380
136

52 = 8, 7500000000000
179

|

60,2833333333333 &

“Aaa 2 Hinc -




1

A
3%
254
74
258
11
2xt?
15 ®

2016

e aner,

pr—y

l

I

", 0000000000004 16666

cC APUT VL

Hine ergo fent termini ad s addendi:

0,00SOOOOQOOOOCOOOOO

Q,OOOOZSOO@QCOOOOOOG‘

b,0000000008332333333

-

0, oa@doooooooooooB 75

—re—

0,003025000933730873

reymini autem fubtrahend: funt ¢

o

1

05000300000000000000
0, 00B000053%33333333

0,0000000000ISOOOOGG

0, cOCOOC00DTOCOI6452

0,000300083348349845
c, 00502500083 3750875

P

0,062_3—24;9 17483401030

1, 197531983674193231

. 1,2020'5690::;1595.942%.
151, Si hoc modo ulterius progredramur ,

ouas omninm  ferierum  poteftatum reciprecarnm 11 frallioni-

bus decimalibus exprefias ¢

invenienus funj.a

It
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29

i ' i
Lt --:-+&c-=x,644934066343“‘54= — 3 %
I I
| +55 T8 +4a &, ==1,202036903 1595942
1 I . 21
Lﬁ. I+F+F+ 4“q-l—f‘icc —1,082323233711138I~-:-ﬁﬁ4
I . , .
14 Ts— 4 — —}- — +&c.::1303692775§106363-2 ,
25
H—- —- + —+ -——-+8<c =I 0173430619844491 =— (f:--—-é'rﬁ
1
3 +‘ 3 + +&c =3 00834.90773566018
| T + s 6 2D
: 1 ——,--.r-—— c:aooo I gl — e
; ~+ 5 45, 40773361979443= ——5 *
1 I
1t — +—+ &c =I, 0020083928260822
2 31 4_9
I eI
1+ + + -{—8&&-—-—:0009945731278100 — T g
Toa 1.2 «us IO
I 1
14 pr + -é-;; + -Z- +3(c =1 0004941886041094
I - I I - : . ) 5 ' 2 u_Lq;
1-}—-;- 3, e -{-—&c.mi,-ooo.zzmo‘&éss33080:-I—; - K
iy o
I+“Zj; + g;-a" "f‘ — +3cc‘: = 1,000722723 34\73837 -
T . I !3
I+—;—+-;;; +;—~-}—8{c =3 0000512431330387 12 ®4.
I
' I-l-;—,; -}-»—~ »}« — +&c.==;x 0000303882353070
I I i
L et

i -+ ”‘;’E —1"-‘-_—--1-8&: -—1,0000152822594086 =TT
&e. ' 5

2 3 476

Lk

XX
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152, Ex his ergo viciffim fammae illarom ferierum
infinitarom numeris Bernoullianis conftantium exhiberi pote-
mnt. Erit enim:

J'—:-Qnﬁ- - 4 o g T&a==o, 57721 &a
pli~gd 9 — B 4+ g — D f&e== —- 3
\ L2

) . N 3 N : '
H.—i——%.-‘r—g?-z-ﬂ- e 2? +. -?Z—Q- —_ 27? + &e.=1,2020 &c.
. . 369 7.8 .10 . a3 .
y1iotd 344 56 i Z__,‘f',m%_@_,,&c,_.: B
. Zé!'_'; 6’2:% g.é p 3@ " : I-_;'u 3.4.
2,438 0 5.678B , 7.8.9€ otod1® ., v .
L3 ﬁé—--‘“ﬁ s + k2 "‘“9 F&c.=1,0360 &c
2. 3. 4 2034 234 243 4 - .
iir 3.4.3:6%  5.67.8B 7 B.o108 o .. 2€
G ZeZede§ . 2030443 20 30 du Se, C 1.z...6

- Harum etgo ferierum alternae ope quadraturae circult fun-
mari poflant; a quanam vero quantitate tranfcendente reli-
quae pendeant, adhuc non conftat: neque enim ad potefta-
tes ipfius » exponentes impares habentes revocari poffunt ,
ira ut coefficientes eflent numeri rationales. Quo autem fal-
tem proxime appareat, quales futuri fint coefficientes potefta-
tum ipfius x pro exponentibus imparibus, tabellam fequen-
“tem’ adlunximus : I S

. PR |
1+i+—§—,+-—1-+&c.. m infin, = —— = o0
2 3 4

0, 0000 X
o, I I i n* ‘
i+ —F—=F—F& . Zme————— Vere
2% 20 4 , 6, CQOO -

I I T 73
aAfF—t—F—=F & . = prox.

23 33 4% - 25,79436

| A | I o
{ == = —— — 4 ; . — Vel‘e
‘,__]_24.-{-_34.-.}_44—{—&_(:

00, 00000
done 1+
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I I I . . oy : .
— g &, = Prox.
I-]_-ZS+35_+4S+ 293,[215 P
I I I ' ne
— + I + - + &Co - & = - vers
I+2‘ 3¢ 4% 945,000,
O A ' " prox
i — - - Cs [ ® —_— ! .
| TTarTgr T gr T 2995,286 3
+I+I+'I+& o vere
— -+~ — . . . == : v
P 3% 4% ‘ 9450,000 '
1 I x ‘ e |
t+—+—+—+ & . . ==— rox. . .
29 37 4? 29749,35  © R
153. EX hoc fonté feries numerorum Bernoullianorunm
t 2 3 4 3 6 .7 8 9 |
A, B, €, D; € g, 6, '53.3 R &C'. L
quantumvis irregnlaris videatur interpolari, -fen termini ‘in
medio binorum quorumcunque conftituti aflignari poterunt : £

enim terminus medivm interiacens inter - primum 9% & fecun-
dum %, feu indici 1% refpondens fuerit = p; erit ntique:

2

X 2
I+_";+-I—,+&c;-=:=: 2P g
' 2 3‘::

1.2.3 .
ideoque - pmi—a( 1+-2—I-§ +§%+.&;.) == o,05815227

Simili modo 'fi ‘terminus inter 95 & & medium interiacens
fen indicem habens 2% ponatur =g, quia erit:

I ;1 2
I+T+m‘+&c‘, = L g
2 2% . 1.2.3.4+5 |
I3 i I 3

fiet ge=—-{ 1 I &e == 0,02541327

21 25 35
St ergo -~ iftarum’ ferierum , in quibis exponentes poteffatum
. T 5 quibus  €Xp P
dunt numerl impares , fummae exhiberi poflent, mm quoque
’ feries numerorum Bernoullianorum interpolari pofet. '
' I

154, Ponamus nunc == ——— , & quacratur

‘nn - K
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fimma huius feriei: ,
S | I I ' T x

LA rm® g

T an 1 ;;;+'4‘+zm+9

—trramanr

& own

+ 58 -

du X
ula et  fzdw = - erit fudx—-—Atang— .
Q ) f } f ?2?2+%.‘r\? 3 f n ’1:3 72 ‘
) . ifw
Ponatur A cot — ==#, ot SJrdw == _—,( —— ) , &
7 | 7\ 2
% col # 927 8% I finu®
= cot u == , e, & aTEey
7 | fin » un finu? S
' dx ds © g fin #*
& He—m e ——, unde fir du = — —
7 finu* 7

Hine differentialia ipﬁus » invenientar hoe ‘modo :
5 dufinu.coln _ dufnut.finey _ d= finwt. finzw
dz = ———— = —— & =
a7 ' 73 au 73
dd= dis(finu colx fin 25 4 finwrecol2s) _ dufinu?. fin g

b ey is——

pr—

249 n 3 - nt
_ ddz  finwd . finge
g o
20%% 7 ' :
Simili modo erit, uti jam fupra pro eodem caftn inveninius :
diz - finut. lin 4% dez . finus . fins# 2
a.pded T - ns toa.g.4det n®
ex quibus formabitur fumma queefita: ‘
S 4 Gowfing 9 finerfiozw | B finn . in4¥
e i —— C— T
an B 2nn 2 73 D4 n’
¥ finu®.lGnéw fin»8.{in 81 '
& e __Pi + D ) hos* U0 O¥ eon Conft.
n’ 8 79

&, hic ad conftantem determindndam .ponatur x==0, 999

fiat s=m 0, erit COL# =0, ideoque # angulus 99° > # P?‘::'
prerea finw=1, fin 24 —o0, fin4u#==0, fin 6 =0, I '

.. T e I . ey H
vidernr ergo fore o=~ — = 4 —+C, hincG/=" 75
S - 207
as
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at vero notandum. eft, etiamfi reliqui terminl ex{alle{:qailt.3
caren quid coefficientes 9{, %, €, &c. tandem in- infini-
cum excrefcunt , earum fammam pofle efle finitam .

745, Ad hanc erga conftantem rite determinandam pona-
mus effe #== oo, fammam enim huius feriei in  infinitum
excurrentis fopra jam in introduétione definivimus, oftendi-

{. ]‘T I ki i
mufque effe eam == — — oo .
4 0n 2% n( e ——1 )

Pofito autem # =oo, fiet #=o0, ideoque fin s==o, f-
mulque finus omnium arcunm multiplorum evanelcent . Cum
autem in hac ferie poteftates ipfius fin # crefcant , divergen-
tia feriei impedire nequit, quominus valor ferier hoc cafn

. T
evanefcat . Fier ergo s== — -+ C; ande erit .
N Y
- I n . o '
— + C—e— + 3
21 2nn an n(e¥T—1I)
C - - '
2nm n(eWT—1 |
x u cofn® 8o finmc, finans

&

. Quare fymma feriel quaefita

erit § I e i e e |t e
R 2n 7 205 2 E ,
9 finst. fingw g finub.finén ”
Ce—n e e g * +&Cb e =
ns 6 X n(e”‘wml)

Ubi notandum eft, i » fuerit numerus mediocriter magnus ,

. . i . .
pltinum  terminum  ——-—— tantopere - fieri exigmum ,
ﬁ(ezhw___l) £ =
ut negligl queat.
136,  Ponamus effe x== 2, ita ur denotet:

i I I _ X

T moma——

W e ® a @ LI [

anll  nnl4  mnl9 . RRLAR
. ' 7
Tnm vero it cotwz=1, & #==43°==-—.  Quamobrem

Bbb ' ' habe-
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. X ' ‘
habebitur ﬁnzf"——-‘?—— ; finzw—=1; fin4u==0; fin 6wm=-1;
5

fin8u=o; finrom=1; & - Hancobrem erit :
:r I A € €
o 4o 22m3 6.8%#7  102%n*
6] % |
+ e '_'-“&Cn :l-
54 27 15 k 2.??7...1)

in qua expreﬁione ‘tantum nameri alternl ex Bernonlliants oc-
corrout . Sl 1g1tur valor 1pi1us s per computunl aétu  infiitu-
tom iam fuerit uwc.ntus, “hine - quantltas x defiaurl potent

ent enlm :
1 A £ €
ﬂ':_-_4_ﬂg+ __+——-——e——--——-—-—1_-.—— + St = et
' L2 3.2 *7° Se2 4720
5 K
e e &y _
726 ni4t e -7

Eifi enim in termino ultimo ineft n, tarmen qula, is  tanto-

pere eft parvns, fufficit valorem 1pﬁus x proxime nofle «
EXEMPLUM ‘ Slt n== 5 ; erit:
I I
s=—+ + + —= + e
26 2 9 50
qui rermini afln addin d,abunt
S—~0,146746305690549494
unde erunt termini illi;

. AnS ::2,9349"511"81098988
1
';'z" Comeoi il 6 PO
-Q-l— =0 '00556666666666666
”é’ 3, 14139278047765654

== 0, 0000001269841 2698

3.2*.12
2 I4I59263_349952956
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" 3, 1413926$349352936 |

¥ .
_;_224 e =o, 00060000009696969

& 3, 1415926535904992
— =0, 00000000000042.6

. .6.‘ 14 '
7" 3, 1415920335900725
92t.n® s

3, 14159265359007884 ,
Hic valor jam tamy prope ad veritatem accedlt, ut miran-
Jum fit tam levi caleulo: eoulque perveniri pofle. Eft vero
haec exprefiio aliquantillum iufto maior , fubtrahi enim ad-

. 4 . :
huc inde debet —==——— , COlUS valor,, dummodo .- prope
£2NT— 1 ? S > )

fit cognitum , exhiberl poteft ; quod per logarithmos ita ex-

Quia eft nle== 1, 3‘64‘.3763538

erit Je2m = IToxle =13, 6437633-
®o4n rr

AT AT 4 A4 g

Com- 1am fit ~———=
gzmr -1 £ anT 4 4?’:’?!‘

facile intelligitur ad noffrum calenlum  fofficere primum ter-
minoram fumfifle.  Augeamus ergo chara&erifticam numero
17, quia habemus totidem figuras decimales, erit:

In == 17, 4971498 -

la = o, 6020600

B

| L 18, 0992098
Subtr. [le2rT == 13,643763%
4y, 4334463
E T a8 fibtraha
IgO E-:’:;?-; b 2 5’39 uptranpatur
ab 3, 14159263359007884 - et

7 == 3, 14159265358979343 »
quae expreflic in figura demum penultima a veritate recedit ;
Bbb 2 quod
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%

gquod mirandum non eft; cum adhoc  terminum =——— ,
T , 1270, 2
qui dat 22, fobtrahere debuiffemus, ficque ne ultima qui-
dem figura aberraflet. Ceterum intelligiter , fi pro # ‘maio-
com numerum uti 1o affumfiffemus , tum facili negotio peri-
pheriam # ad 25 plurefque figuras inveniri potuifie.

157. Ponamus nunc quoque pro = fun&tiones tranfcenden-
tes ipfius x, fitque =z==lx, fumendo logarithmos hyperbe-
licos ,- quoniam vulgares facile eo fevocantur ; firque

se=Jr 2+ i3+lat+ o - 4 lx.

Quia igitur eft. ===/, erit  frdw == ula = 8,

huins enim differentiale dat  dalx. Deinde eft
d= 1 ddz 1 d%z I 4z I

k e e == &

ds w0 dx x* Lode? &l 7 ye2.3.4a%5 0 &
Hinc itaque concluditar fore:

§ == el e 56 3 d o = : —_ -} &
I.2ax  34%° $.6ud mBaT _
: 4 Conft. - A .
flsec autemn conftans pon‘&ndo ae= 1, quia f e g J[ == O
e -
ita definietor , ut fitr G e e J o e h e &G,

127 34 5.6 7.8
quae feries ob -nimiam divergentiam eft inepta ad ~ valorem
ipfins G faltemn proxime eruendum . ‘

358, Non folum autem proximum fed etiam ipfum ve-
rom valorem ipfins G inveniemus , fi confideremus expreflio-
nem Wallifianam pro valere iplius r inventam , atgue 1B
incrodutione demonflraram @ quae erai: B '

% 2. 2.4.4.6.6.8.8. 10, 10. 12 &c.

2 1.2.2.%.3%57.79 9 IL 11, &
hinc enim logarithmis {umendis erit: '
It — 42 == 2lnA-alat 2l 208 F 2lro &G
. _ ——lx-—--zig,-uz[j——zly—-«zlg—uzln'“'&C'
Ponamus ergo in ferie aflumia & == GO 8 cum fit:
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TENCRNE RN 7B S Ix m€+(x+%?lx-x
eit drblaal3alay ooy 2 —=C/l (2w £ 3 )aw—280
& lzpi4ri64I8 L .. L b e C L (w5 Y L wl2 &
hine frf 3 rls iz d - o .{_i(zx—I)ﬁxlﬁ'.}.(x.[_%)h—m

Cum igitur Ot:

T
J 1 = ale - alg 2l 0 de2lax—lax
2

— gy =20z —alg— o . — zl(28~ 1)
pofitc & == oo, @lt:

x . .
= aCH(ex ) 1)ix e pply e 2 2 b
2
— axlx —(x}i)iajan,
?I‘ L}
ideoque } —=2C — 21z, ergo 2 C==lzr, & C==%tlwx,
2 . . S .

ande in fraftonibus decimalibus reperienr :
C:_—.o,918938533zo467274,1:7803297
atque fimul fequens feries fummatur: . |
3 : A -
I IS
.2 3.4 56 7.8 pglo :

139. Cognita nurc ifta copfante C==1iar , fumma
quotcunque logarithmorum  €x hac ferie /ralalizy &c
exhiberi poteft. Si enim ponatuar: o ,

sm=irplati3Flat o oo Hix, erit

U D € D ‘
semtlamy (L Dix-wy T e = Bien
_ ' ‘ L2x  4x3 568 7857
fi quidem logarithmi propofiti fuerint hyperbolici ; {in antem
proponantur logarithmi vulgares, tum in terminis Hawy (g t)le

pro lox & Iz fummi debebunt logarithmi vulgares, relignt

. e % D
antem feriel ferminl ——& - ———— 7 4 &, -
‘ T.28 3410
multiplicari debent per 0, 4342 04481903231827 == 7.
‘Erit igitur hoc cafi pro logarithmis vulgaribus:

A
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In == 0,497149872604133854351268
l2 = 0, 301029095663981195213738
lan — 0,798179868358115049565006
fhar = o,399089934179057524782303

EXEMPLUM
;Siuaemt'm* aggregamm' mille logarizhmorum tabularium

s={r+la+Ii34+ . . . . +licoo.

Erit ergo #==1000, & /x=" 3, 0000000000000
unde fit %l == 3000, COERO0OCO0CEOR

7 lx = I, 3000000C00000

zlar= " o, 3000890341790

3001, 8990809341790
fub;n == 434,2944310032518
2567, 6046080309272

Deinde eft . 0, 0000361912068
Lo e
fubtr. -——4%?—-:': . 0, 00000000002
| | 3427 0, 0000361912056
* addatur 2367, 6046080309272
fumma quaefita = sz 2567, 6046442221328.

Cum igitur s it logarithmus produ@i numerorum :

I 20 3 4 S 6 . . . . 1co00
patet hoc produdtum, fi alu multiplicetur, conflare ex
2568 figoris, atque notas a leva imtiales fore 402387z
quas infuper 2561 figurae fequentur.

160. Ope ergo huins logarithmorum fumtationis produ-
fla ex quotcumque faftoribus, qui fecundum numeros natura-
les procedunt, proxime aflignari poteront. Huc potiffimum
referri poteft problema, quo quaeritur uncia media fen ma-
xima in poteftate binomil quacumque ( &4 )~ ; ubi quidem
notandum eft, fi m fit numerus dimpar, binas dari niedias

Inter fe aequales, quae iun&im fumtae pracbeant uncu:il_?ﬂ me-
' iam

[——
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diam in poteftate fequepte pari. Quare clim . uncia _maxim‘a
jn quaque poteftate parl fit duplo maior guam uncia media
in poteftate praecedente imparl , fufficiet pro POteﬁapbu's pa-
ribus unciam mediam maximam determinafle. = Sit igitor

m == 2m, & uncia media 1ta exprimetur ut fit:

an(an=-1)(an-2)(2n-3) . -« - - (n4 1)

i S —r. i

. 2. 3. 4e o a0 e B
Vocetur ifta uncia media quae quaeritur ==#, atque o hoe
modo repracfentari poterit, ut fit:

Iv 2+ 3+ 4. S. 4 s e w27

y p— Tt A Bty it T, W
o=

. (. 2. 3. 4. « -« 7)*
fumtifque logarithmis erit : -
e J1 Al + i3+ i+ s + . . . Fian
—al1— 2l2~2l3—2lg——2l3 . . . —2in
(61, Iam vero fumendis his logarithmis hyperbe-
licls erit: ' '
ittt o 0 0 ot lan =
::.::%lzﬂ‘+(z7z=}--§-)ln-»§-(2ﬁ+%)lz—2ﬁ'

5]
UL S ¢ e

L2283 342973 5.6.27 78
& 2lr - 2l2 F2iz S+ 2lg+ .. t2in ==
29 2%, 28

law + (2n 1) In—2n 1 —_— : - &,
+( ) 127 2413 ' s.6m8
qua expreflione ab illa fublata relinquetur :
Iyem—Lig~Tind znlz.g_"——s—g—-—'n'-—% @:wm&c,
C1o20n 7 3402000 362580
2 2D 2 '
N ST - N N VI
. _ 1. 27 3.4m3 5. 073
his vero binis terminis colligendis, erit:
2,2 I .6 21439
fyz=| . 3B 3¢ 339 &en

Voan Laan | 342103 562585 0 782787

Sit




o 3% 15% 636 233D

"E'- &Cn

fzzin®  34atnt 5.6.2°92° 7.8.28%°%

aipt 24wt 2'n 2.8n8
2% / A B C
fyz=] —m——anl{ 1+ -+ 4 '6+&9.);

varn 2:m?  2%m%  2%7

A B C
mt(:—}-‘-—;-—'-l‘ + — 6+~P~+8{c.>; eril

ideoque u=-———-—‘—-—A B c—:—- ' .
an
i + 4 &c. V vax
( +2’?,z’ 2t 28n¢ + )
Erit vero Poﬁto Q==

A B C D
5( LIPS + 24nt * 2678 T 2828 +'8_{C') -
A B C D . '
AL D et
e ® m mé md w =
Az AB AC AD 8
amt m® m3 wm
C
B BB . B 8cc
am? m 1°
3 2 :
A A*B A fec.
3m5 m?b w2
+.;A;..'_B_- Sece
mlu ‘
Mhﬂ_ﬁg.—q&c
4ml m!D
‘ §
+_‘[}.__. &,
Sm‘x@

guae expreffio cum aequalis effe debeat hic:
___3_% 13% _f_g_;(_i__ —. 2_@_@_ 4 &c. fiet:

iy p—————

1.2m? Lt L6 Bms
34
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— 3%
AW‘I.‘Z .
A I :
B 55
2 3 4~ 626
Ce=AB—2 AL 32
5.6
D=AC+1B*—A*B+: Af}-—fg-?g@
102
E=AD+BC—A*C—AB* 4 A3B~—1A5} o 130@
- &e.
62. Cum iam fit ¢ - ! ‘% x .2
. 1am § == ; B=—; = —;
102 [BRE] “ g 30. ) @ 421
I 5 _ . :
@.:;{; ; (&jzg, erit :
A:£5 B’-:-—--—I—-' Co= -2y Prmen 22031 &e.
4 967 T 640’ S 2.3,
: Hine efficitur = ‘
7 o
A I 27 90031 -
- &e, '
(1-1-24” 5. 37 -;-213572 Y 57?234- C) ViR
vel fi ifta feriei elevano altu inflituatur , erit proxime :
. 221‘1 .
==

: 1 I 1 : 3 .
vVarl 1+ — - = ot e s e &,
47  3z2m®  128m%  16.128%¢ |
hinc  terminus, medius in (14~1)* , erit ad fummam
omniym terminorum 2 %

uti 1 oad \/mr(r-}— S vt A ij—n-—-&c.,j

n®* 128%' 16,1284
vel pofito brevitatis oratla 4?2 =y, erit ifta ratlo:
Ccc : ut
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' f,E T8 23083 .
ut 1 ad Vﬁ‘#.‘FCI{.-—;jL ;“;ﬁ-%%w mm&&)

8ys ° 16y°
EXEMPLUM T ‘
Dnacrarur uncia wmedia in binomio (a-b )= evoluto
']
ro. 9. 8. 7.9 == 252,
Ee 2o 30 4o
Adbibendo ultimam formulam pro » inventam erit sz

quam conflar ¢jfe ==

x
— I= 0, 0500000
e 3 0300 !
S .
~ =X 0, 0012500
e e e s
- i ©,0512500
fubtr, ~———— = G235
- 12873 ———
it s 0,0511875
fubtr, — = 9 -
16.128%% 3
T
Ergo I+;——+8<c;.. = r1y051183%
47 ——— e
Huius log. == o, 03 16784
n = o, 6989700
I = o, 4071408
1, 217798
Wor{1 + &) — 0, 6088951
A . [ = 3,0102900
ln == 2, 4014008
unde fit u ==

e 2521
EXEMPLUM IL |
. szfu:qi‘:get'm' Yario , guam in poreltate cenpe 2 fima bimomis
L1 terminus mediys ad fummam omuium 25 penct.
Utamur ad hec formula primum inventa:
. 2 2" % 156 6 24
!m::i—--_._?____ ___SEL__ 3€

— T 1 g,

VaT  Laow Zodoz 328 '5.6.2 St
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in qua pofito 2z=m ut habeatur ifta poteftas (1--1)".
% loco Wy B, €, D, fubflirutis valoribus, fet:
2™ I I I 17 31, 691
- < — & L]
* + + 88ma 1= ¢

Viimnr 4m z4m? aomS ' I2m7 36md

gui logarithmi com:. fint hyperbolici multiplicentur i1 per
. k=o0,434294481903251,

ut tranfmutentor in tabulares, eritque:

bn=1 27 k 1 k k I 17,@—- 31k + &c.

TV ilmw gm U a4m® qomS " 112m7 36m9
unde cum uncia media fit #, erit 2 ™: » ratio quaefita, ideoque
lz’” W, f k 7k 31k Soik
....._L: —minl) —— - N - . - s
# * 4m 24m3 " 20mi 11am7 ' 36m% 88mt
Quare: cum fit ob exponentem. m==I00

In=1_

=0 0043429448 - == 0, 0000004343 3
o 05 0000000000 3 - erig,
o | o
—— == 0, 00Qr0837362
k ]
- == 0, 000000018
2&”@ 0, 0010857181
Tom eft I == o, 4071408726
Iim e= 1,6989700043
Fimr == 2,1961108769
N IV 3mr == 1,0980509384

_ - Ce o, 001087181
4172 2473 3 ‘ 2 37 730

o B
1, 0991456565 == l—;—— .

00

Erir ergo — == I 56451, atgue adeo in poreftate

Cce 2 (i
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{1 + 1) evoluta terminus medimg fe habebit ad fummam
omnium 2 uti 1 ad 12, 56451,
163. Denotet nunc terminus generalis z fun€tonem ex-
ponentialem «¥ ,ita ut fummari debeac haec feries geometrica
s=a+ g* 4 ¢3+44+ e v e -{—-a"‘

quae cum fit geometrica, eius ﬁlmma 1am conftat, erit enim .
(ﬂ- ~1)a

autem hic expofito hanc fommam in-
J— - '

x

: : , . . a
veftigemus . Quia et z==4", erit Sxdx e=— , haivs

- 4 ﬂ
enim differentiale eft 2%dw, tum vero erit:
dz ddz 4z %
};"—a !a,;——"“a"’(la)”' ;,—-x—-."“a (la)s ;&

unde fequitur fore :
J LA SR A % g
s — lg - — (1 —_— Y3 - &
ﬁ(la+z+1.zg I. (5)4_123... () C)

-}-C.

Ad conflantem C definiendam ponatur.x'ﬂ: 0, & b s=0,

it C=m— e LB %—-—(a’zz)gmﬁ\c-
iz 2 1.2 Fe2.3
meaque fiet:

<ﬁ-r>(-—-—4-- Tty L _5-a)

2 '1.2 L2234 Le2:3wl

. . , a¥—1)g
Coi igitnr fuimma it -(-——-——)—-—, erit:

_ o
a I D/ g{la ‘
L=l A B <)+ S0 e
4=t  la 2 1.2 Fe2. 3.4 1.2...6
ubi /2 denctat logarithmom hyperbolicum ipfius #: hinc

g (e LU0 D el
2(a~1) I, 2
ficque iftius feriei fumm

—e o

I.2.2.4 iz...é '
a exhiberi poterir.
164
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10’4 Sit termrinus generalis z:ﬁn ax, & .
=fins+finzs+finga-- . . . . linm
quag {61165, cutn - fit recurrens quoque fummari poteft ;
erit enim
ﬁl’“+ﬁ11”“ fﬂ(’*‘”i-“) __fnaf (1-cof a)fin a% ~{in 2 col ws

L2
L]
e

T I —icolad1 2(1—cofla)
: , I . d=
Erit vero fzdm:/a’xﬁn aw =~ —colan, &;,—xw-uacofﬂx,
43
ddz 4%z dsz
s r—aalinas; ——===adcofan; ——w= a3 cof ax &,
dxz dc’-‘ dxh

U acol ax n % a3 col aw

1.2 . 1.2. 3.4
a’ cof ax a? cof ax
¢ D + &e.
_ I.2.3.4.56 I.2 ...
Pomatur &z==o ut hat sz=o; 'eritque:
I Y Bas Eas :
C": — —— { [— — - [ &C‘ ergo
11 1.2 -1-2-3.4 . Ilztl..né
I ] VR as
sz=t finaw - (2 ~ col2x) (*mi—m B L& -&c.)
Lz  1.2.3.4  L2...6

. ’«I
s = G —cofaw % finaxt
- ﬂ .

. 1-c0iax){in 2
At com. fit s==% fin ;zx~{~( ) 5 fiet s
: 2 (1~ cofa)
(in # . I Ya B3 Fat
e T2 COL g 4 Im et — &,
2(1~cof ) 4 L2 L.2.3.4 T 126

quam eandem fﬂnem iam fupra § 127 habuimus,
185, Sit munc ==z cofww , ac feries fummanda:
c__co{'zz-«i-‘cofw—}-cofm-f— e v v v Fcofaw
cains feriei, .quia eft recurrens, erit fumma:
cofs ~1 Lcofax »rof(w.{.a) ) p
s== B T mae L gcofas Licot e finax.

At vero ad fuminam noﬂra niethodo expumeud.un , erit:

Sada
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az ,
fzd’x:fa’xcof:mm%ﬁnax, & Emmﬁ-ﬁnm;

dgz_ d'{%
— == ainax - mm—aSfinaw © & Ereo
dxﬁ' : 3 dx's ¥ )}

Halinex P aslinas

I
sz CH-— fin ax+ L col an = C
p

I, 2 1.2.3.4
Sit a==o, erit s==o, & Cs=—~{, hincque erit:
Helinae B a30naw

Py
P——_— e p—— Ch

1. 2 1.2.3.4
Quare cum fit s=—=-— i+ fcofeu~-Fcot]afinexn,
| erit uti iam modo invenimus:

I Ye Dad Ga® _
AED s —— e — e &Ko
a . Iz 1.2. 3 4 1.2.3.4.5.6
166. Quoniam fupra invenimus , fi # denotet arcum

quemcungue , effe

: |
.;:-,_-’i + fing+ 1 fin 2041 fin 36 4 X fin 4a + &e.

—— ———

I
s==—roscofam 4 — finax—
&

NIH

i

cot

. I .
confideremus hanc feriem , fitque = == — finaw, vt fir
" ‘
I,
=finetifinzsdLfingad 7. . + finax.

dx | .
Hoc autem caft fit frde==/_ finay , quod integrale
%

exhiberi nequit .
. - dz a4 k3
Ent vero T rm=—cofax ——finax;
dx x. x&x

ddz a2t Y 2
s o= = — i k% =— . cof ax - — finax;
da® & xw x3
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ta a3 4" 6z &
a? “ﬂ__m__.cofpzx%ﬂgmﬁnﬁx—{———cofax e — {1 a7 ;
dei x* &3 x4

4z at 4 B EETYER 240 . 24
e —A{inaw . —— cofayx— ~— finax— ——colax . —finaw .
dnd & X 53 x4 X

Quia igitur weque formulam integralem fwdx exhibere , ne-
que haec differentialia fatis commode exprimere licer , fom-
mam huius feriei per hanc methodum definire non pofiu-
mus , ita vt quicquam inde concludi poffet. Idem incom-
modum in multis aliis feriebus occurrit , quoties terminug
generalis non fatis eft fimplex , ut eins differentialia ad com-
modam legem exprimi queant . Quamobrem in fequenti
Capite alias exprefliones generales pro fimmis ferierum ,
quarum termini generales vel nimis funt compofiti vel pror-
fus cari nequeunt , -eliciemus ; quae feliciori fucceffz in nfum
vocari poterumt. Imprimis autem infufficientia methodi hic
rraditae elucet , fi figna terminorum feriei propofitae alter-
neptur , tum eniM quantumvis termini-generales fint fimpli-
ces , tamen termini fummatorii hac methodo -exhiberi com-
mods nequennt.
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