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CAPUT XV.

DE FALORIBUS FUNCTIONUM, QUI CERTs
CASIBUS VIDENTUR INDETERMINATI.
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: ;1 funtio ipfius # quaectingue'y fuerit fraltio Q2 -~ cuins’,

numerator ac denominator pofito. loco. & cefto=quodam walofe.
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fimul evanefcant; tum ifto cafu-fralio.— valorem funGionis

y exprimens evadet == z-' s ‘quae expreflio cum cuique quam
titati five finitae five infinitae five infinite parvae poffit efle
acqualis, ex ea prorfus valor ipfius  hoe eafii colligh mequit
atque ideo videtur indeterminatus.*Interim tamen facile péts
fpicirur, quia praeter hunc cafum fun@io y perpetio valoren
determinatum recipit, quicquid pro « fubfHtuarur y etiam ot
cefu valorem ipfius y indeterminamum eflz non poffe. Mani

: ST L : Aa K
feftum hoc fiet wel ex ‘hoc exemplo, G fuerit y =

o . : a-— &

quo falto x==s fir utique p == =~ Cum autem numeratore

per denominarorem divifo fiat y ez 4 4 w, evidens eft fi po-
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356. Quoniam ergo fupra offendimus, inter cyphras 12
tionem quamcunque intercedere poffe, in huinfinedi exemplis
ratio determinata, quam numerator ad denominatorem teneas,
nveftigars deber. Cum avtem in cyphris abfolutis ifta diver-
fitas perfpici neguear, carum leco quaaritates infinite parvae
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derbduci - debent, quae-etli ratione fignificationis o cyphra nor
"riim- tamen ex diverfis éarum tuudlionibus, quae nume.
B ’ . " 1 - v . -
htorent’:& ‘denominatorem : conftityuy 5 valor fraflionis fponte
TRl e : ’
Sic fi habeatur i
PO T et - o L
merator & denominator fit ==-0, tamen patet. valoren huius
i . a
{fra@ionis efle determinatum. nempe == 5 Sin autem habea-

7 S e . adm ‘ : '
i a. fraftio T 7. ctamfi revera nu
o rq

- thaee fraélio bd 'y huius valor erir | nullus
i X

quemadmo-’

b | ad %
m huins ‘valor
om U bdx’

eft infinite maguus,. Si igitur loco ni-
[orum , quae faepemmero. in calenlum ingrediuntur', infinite
rva’introducamus ,° hine inde fruGum. percipiemus , ut ra-
- tionem, quam illa nihily. lnter fe tenent, mox cognofcamus,
it efle g nidlumque- amplius dubium. cirey fignificationen huiufmods
expreflionum  fuperfit .

31) 57.  Quo haec planiora reddantur , ponamus fraétioni

_ = -Q— tam ‘numeratorem  quam- denominatorem evanefeere s
Ma s ‘ : o
s i flatvatur w==,, Ad haec antem nihi]

3, gquae inter fe com-
~— parari non. poffunt | eviranda > pomamus x ==z dx, quae
“r" pofitio revera in priorem & = 4 recidit ob dx== 0, Cum ve-
atore ' '

10, fi loco » popatur + dx, funQiones P & Q abeant in
P+ 4P & Q +4dQ; pofition ¥ == at-dw fatisfier, fi in his
valoribus ubique flatnatur w == ,4, quo quidem cafu P & Q
evanefcere affumontur. Hine § loco % ponatur » 4 dx | fra-

P . P
ttio — trafmutabitur in hanc 70> duae propterea valorem

plis fantionis = eXprimit cafi =<, Haecque expreflio in-
aye Y DI e .- - ’ . . -
',‘:,;.’ detérminara amplius efle non poterity fi quidem funQionnm
. 5 P& Q differentialia vera fumantur, uti ip capite praccedente
: Fifff 2 do-
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docuimus. Hoc enim pacto differentialia 4p & dQ
in nihilum abfolurum abeunt, fed nif per differentiale gy, lﬁjiﬁ
fum exprimantur , faltczn pe1 eius poteftates exhlbebuutupg
nodf Igitur  reperiatyy dP-—R:fA”‘ & Q*——deff erig
P Ra’x’" T sy

funéhoms Y= cafu x = ST qui P1°P1°fea“

D |( 'u»{f

cerit finitns & ==, fi fuerir 7= n; fin antem fir p, P

tum  valor fraéh'onis propofitae revera ‘erit s - at fi fif
m < n, ifte valor in Infinitum excrefcit, P

358 Quoties ergo huivfmodi fra&io occurrit —

aumerator & denominator cerro cafu puta & = 4 fimyl £va:
nefeant valor iftiys ﬁaé’uoms hae cafu ¥ ETa per fcqucntem
regulam :uvememr‘ ' (;
q)\merrzf‘tur qrantititum P& Q differentinlia rzz/}/ X==a
cague loco fpfmwn P & Q Su ﬂzmmzhn* guo falts frfffza
d P

—— exhibebit valorem Fraét;

0075 —— guzefitune,
iQ

St differentialia AP & aQ methodo co
nfinita  fiant neqye evanefcant cafu w
Poterunt' fin autem amho vcl

modo in pr"{ecedente C'lPitC expof to haet differentialia com?
Pleta call w—, mveﬂwall deben

t., Plerumque cnaﬂm calculus
mirifice contrahmul i am:ea Ponatur P ﬂ___¢ {eu W=z f

nfuera: ‘inventa negue
S=a, tum ea retineri
=0 fiant vel —-oo, tum

P
quo pmdeat ﬁd&m —-, caius numerator ‘ac’ dcnommator evas

e . b P
nefount cafyy s — O' tum eniin d1ﬁ”erentzaha a’P & ﬂ'Q h‘f‘bﬁ'
buntur | fi ubique ¥ loco ¢, fubﬁltua RS DNE o0
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-Joco 7 tantum fcribarur qr atque vaior guacfitys ey
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dez :

7 ita fralio

vere  fit
dr® 1

26dr2 T 4}

= ¢l rz=gq

abit in hane
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hune valorem, —
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- @{{?’f;‘:‘f?ﬁ{}” valor fuivs rattioni; -
V (2 4-ax + XX) — {2 — 2% -+ xy
o V(a —I—x)*-ﬂ/(am-x)

Hic jterum flatim 4% loco 4

‘- sz'r,‘ H . *

fubttitai poteft ; quo fafto cum fit: 1,
‘ dx?
Vi(ordods b dnt Yz g pr g, 4 3757
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‘ V(arz—-adx-{—cfx’f)f:ﬁ*—-;‘dx“f“:*—— ;
Lol o - 8 a _
' da dx |
o dn ) =y g 2F s Vi{e-di)= vy . F%_ Y
( ) +2V¢1’ ( ) 2y ¥
) dax . §
¢t numerator ==/, & denominator = o €X quo fralio.- ;
e L 7 . i
nis propofitae valoy quaclitus erit =/ . ' N
e i UBE X R M PLUM 111

. i
LHACYAL U Dalor byiys frattionis » g
e qax L e Ty s 28 v/ (23x — aa) R
T 28V T cafu x =g,
iy XX = 28X — g5 L. 22V (2ax — xx) . .
S‘,L,_m,ore confueto differep tialia fumanrur & in loca pume.
Ly ) . o, . . :
. S fubftituantyr , habebirgy -
= B ax F 722 5,3 :‘V’(zrtham)

2 e [ O 8 s cuivs fraftionis e
28— 244 2/:(::*--x): V’(Z(m — %)
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merator ac denominaror denno evanefeunt , fi
Quare ob eandem rationem eorum loco de

ponatur & :4

nuo iplorum diffp,

s E1
Zi

e

2 ~—2a3: (zax — xx) g

cuius numerator ac denominaror iterum cafu w=—=, evane..

feunt. Pergamus ergo eorum loco ipfornm differentialia fp.""

. . . 5.%‘*8!:‘{-2(;4: D 75 -
rentialia fubftituantur | prodibitque : : (2ax

T—————— e

T D
ftituere: S fuv Gaw — M); =1 77 (20 ::_”i)_s_ ' Ve
6a3{nmz): (Mx-xx)z .

413(4—::):(2/:#——#)2 SO
rum & hic pofito s =« denno tam humerator quam deno:’

minator evanefeunt . Porro igitur differentialibug iploram  lo-i
co Iubfhtuus, orietur : L gt
& L

4 :(zax—-dﬂ o
) . Nunc denique’.’_ -

i

2

(545 —8a4x+ 4a25x) (2ax — xx)?

loco x ponatur 4, - prodibitque haec fra&ic determinata

Sz . _ . . T

s 54, qui eft valor quaefitus fraStionis propofitae:-
~I!a

Quodfi autem antequam haec inveftigatio fufcipiatur ,” po-
natr x=zc+r, fraftio propofita tranfmurtabitur in hanc:
243+2a2t—-ﬂtt+r3-242V'(aﬁ+2ﬂt) '

———— uae cum recis
-—Zﬁa+rr+za\/(fm—-rr) 4 T

. o ' e
piat formam — i ponatur * =0, ponatur #¢ loco #, & erit:
= |

263 b 347 dr —— 4y ° + dr 3 — 202y (az 4 20dz)
"—'255+d?2+2ﬂ\/(mz——dr=) . ;

tur 1am formulae jrrationales in feries, quae eoufque CO?:tlf
RUGRtUr , quoad termini a membro rationali non amp dlru
dr  dr3 5477

deftruantur : \/(m +z zm’r) =g+ dr — — +—— ==
2

r®  dr4
V(ﬂ(}‘--idfz\'—"—ﬂ-'hd—r"_'"_) M
A 24 83 qui-
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Gvaloribus fubftitntis prodibit fralic fus.
L 5:‘(,’['3'.47:?44

(LR

. —dr4: qaa |
gl valor frafionis~propofitac fam ante inv
Ao EXEMPLUM Iv.
. B0 Indienite valovem buius Frallionis
’.3@5'\‘}(:5"3’51 ~=2aX )~V (22x — xx) -

' ' ' _'“' cafu x = a.
5 L a_—.é._xa-}:.uv(a-a — xx) T
:Subftjtutis in loca numeratoris & den
: ‘erentfé‘h;})uﬁ‘ prodibit “haec fra&tio ,

eniygs.

ominatoris eorum difs
quae cafu x =4 ipfi pro-
~a: V' (2aa = 2a%) — (2= #): V' (2a0—ux)

,. —~ I —%:V (sa-xx)

ol s P . ‘ . . .
s rumerator ac denominator cafl ¥=¢g fiunt infiniti.
V?c:}iﬁhi"ﬁ nterque” per ——y (4 —x ) multiplicetur , habebitur

EODLO S T

:‘}fz_zz-)‘-(zz-‘-xfﬁ \/(zlax-—-.xx) 26 00fito & — £ dabis
T V'(xz-{—x)_-ﬂ—— quag polito ¥ — « O.a_ i

'B?fid't"ﬁcr Eritiaequalis:
Jtact CHiby

4 . 2:V' 2 g .
hunc valorem determinatym -2 2% , Qui propterea ae-
JJILE 3 . . . dl\/Zf!

elis eft fra€tion; propofitae cafli x == .,

?.I H “ B i I]

! 359, Si- igitur habeatur fraQio — ,
denominator caf; x — 4
differentiandi regulas aff;

culus npumerator &

‘evanefcat, eius valor ver confuetas
ntl gnarl poterit, neque opus erit ad dif
< derentialia , quae capite- praccedente trallavimus, recurrere.

»'Sumtis enim differentialibus fra&io propofita — cafu » ==

.1 “ . .dP .
tquilis .erit. -fra&wm;-—; cuius fi numerator & dencminate:

g_i.ir_o*‘g ==« induant valéres finirog 5

-5’ propofitae; fin autem alter fiat
ﬁ‘“rm;_fum fraftio erit vel = o vel

¢

cognofcetur valor fras
== o, manents alters
=occ, prout vel nu.
merata:

in
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merator evanefeat vel denominator. At i alte
‘que fat ==y quod evenir , f; dividantyr
calu we==a evanefcentes | tym mulriplicando
hos diwarcfs, iftud Incommodum tolletur y Utl ip exemply
poftremo evepjt | Quodfi vero tam numerator quam denom.
hator cafux — , dengo evanefcatr, rum TErm , uti jujeg,
faCtum eft differentialjy cruat capienda, ira yr haec . feagip
3 ’ ©  2Eadtig
~ = prodeat | quae caflu x == , propofitae adhuc . erif ae-
ddQ . SR e
qualis , ac fraltione yfy veniat,,,

B R !

uter vel . jfme

Per quantityteg
utrumque per’

&, fi .idem rurfus 1n b

o o d3 P
fat = — w5 es Jocum furrogetur llaec,~—3—;~=-
5 o

1ta porro,  donec . ad frationem perveniatur, & valore

determinatum exhibeat , five finitum five infinige maguun, {i

ve infinite parvum. Sic in exemplo tertig Oportebat ad fral
. d+ p : :

¢tionem —_ progredi

d+Q
P SN
— aflignari Jjcyerir . i

360. Ufus huijys invefh'gationis elucet in definjendis ﬁmﬁ"
mis ferierum, quas fupra Capite I §. 25, ernimus, fi pobd
wr & == 1. Ex jig enim , quae ibj tradis funt, fequitnr fore

» anteqnam vajorem fraltionis propofita

- o L]
Shathe e gz R ,
I~ o ;
R L S
_ I-xx% 3
l = {nl I)lpnd—s ppn-i—2
¥l awtpges ), Laxn = ((I-—_l::)z _— ix ) fsz
N x.j_xé-(zn.;_i)x”’"f'{{-(z”" L)
x+3x3_]_'jx5.‘{_...{_(2?2-1)x2” = N = ‘ -
. . x{.x’-(n.[.l)’x”‘f".}.(27277.1.2?7-1)%_”
mf_;j_x-_{_pxa_l[_...[_n_x 2 =)

&c.
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d i nunc harum _ﬂj.ri&rpnjr fummae deéfiderentur cafy quo
ASOR expreffionibus iftis tam aumerator . quam denomi-
K o, evanefount . Valores erge harum fummaram cafn x==r
ﬂgtﬁfgdd hic expofita definiri poterun, Quoniam vero eaedem

Jommae aliunde conftant , ex confenfu veritas' huins methodi
elucebit .

_ | P cafu x==1,
gui exbibebir fummam feriei - S P IE

“ex . terminis conflantis | guae proprevea evir ==n,

Quoniam cafi A== umerator ac  denominator _Evane. .

cit, fubftitnantur differentialia in eorum locum_, habsbiturque
— (5‘? 1!_ I) x "

» quae pofito w==1 dat » pro fumma feriei
— I

EXEM'PLUM 11..
X — x == 1
Definire walovem  Frajonis — T ooafn X= 1, gu
I— XX
exbibobit fummam Seriei 141 41 +.. 41 ex n :
- rerimings conftantis )y GRAC proprevea erir = n,
T Sumtis  differentialibug fraétio propofita tranfmuratur in

1— {214 1)

bhangy — A2 T /X

-

> cuius valor pofito == I, erit==y.

EXEMPLUM IIL

i
: : Lo X=(mL )yt g pyata
Tnvenive valovein  Buiys frattionis ———-(— + T

P (I‘—- X)z T
‘fﬂf“ X0, qui exprimer fummam Seriei 1 2 L 3 £oedn,

. " on—-n
quant corflar effe — —~—j—_——

-
by

Sumtis differentialibus pervenietur ad hanc fra&ionem
Gsgsg '

I =
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1 __(?2_,_,_1‘)2#:: +-?2(?2+2)A’.‘"+1 ;
- , culus adhuc tam numc~
—3( =) slme

rator quam denominater caft x == 1 evanefcit. Hinc denuo
differeatialia fumantur, ut prodeat haec fra&m'

e 2 (3 1) 2 207 + 73(?3+ D(z+2)x"

. nl-.“‘-a 15

» qQuae pofitp a==

gbit in

z (n:- I) — 2 -2}-.,; fommam feriei -propofitae.,
EXEMPLUM IV,

Invenire walorem huins frattionis :

X o X — (Zn + Iszl‘H* :+ (211 ""':I)‘X 2n =g

, —— ——  cafu, X 2=
(r —xx)*

-qus cxprimer fummam feries 14 350 4 (2 n-—-—I

gham conflat cﬂ% =1n.

Subftitutis. differentialibus in loca npmeratoris & dcnoml

natoris provenit haec fraltio:
1+ 3xx —(2nt1)° xz"+(2n—- 1) (2 F g)e2nt2

— 4 (I — xx)
-quae cum adhuc ‘tdem .incommoduni habear, ut .poﬁto =]

o .
abeat in — , denuo differentialia fumantur, .
Q

SrmmGan g e () (o 2 )k =
— 4 + rzxn

quae poﬁto xt==1 abit in: |
6-—2n(2n41)° +(zrz-—-1)(2,z-}-z)(zn-{-3)__ " ‘
T 8 A cafu..
EXEMPLUM V. N
Inventre walorem buius fractionis: ) -i-‘ra
X-[- x*—(n4 1)2x"* 74 (3pn 4 2n - I)X“”f‘2 nox "2

(%) y
cafv Xi=1, gui dabit fummam feriei I .{_4-[_9-{---- {n

guam conftar effe == nd+4fndden. fet
Sumtis numeratoris ac denommatorm dliferennahbm,
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'”%"(”-}—I)a x4 (13, 2) (2mf2m~1)an+ T nom((72 1. S)k:”-i«a

. —3(1~x)
'n'”;q{ﬂa chm numerator ac denommator pofitc x==1 denuo
evanefcat., differentialia- fecunda fomanryr -

-‘;;(;:4_1)3#” 1 (nl 1)(72.]_ )(2??72.},3?7-1).&' - (pf_p)&_}-i)f:j:

T & ( I— x) .

o{em vero adhiic “fubfi ftente mcommodo . ad’ differentialia

ertia procedatur, ut prodeat haec fraio

71(”"1)(7’+I>3”v_ ‘f‘”(”‘l-I)(”'{*Z)(Zﬂﬂ.}.zn-l)x"_’ 72? (nl 1)(?:.].2)(?2.[_3) X7
- 8

quae tandem pofito w==r abir i hanc formam determinatam -

_72(,,&1) (1)l 2(nir) (ny 2) (mr~n=1) 71(72_[_ I)._(fi’.ﬂ_) —

p
tns f Lpz T 7 qul eft ille ple valor , quo fe-

riem memoratam exprmn Inveninus .
EXEMPLUM VL

. ' . XM e xm+tn
.Sf.vr propofiza e frafiio g

cafu X== 1 4, 2gnars oporrear .
Quoniam  haec frafio ef} produ@um ex hlS duabus ;.

wF xF T 7> Prioris antem fatoris cafin x == 1 valor eft
! * -

cuins  walorein

: T
T, tantumr ops eft ut alterius faloris ~—— valor eodem

I =X

n 71
cafu quaeratur, qui fumtis differentialibus erit =

ir——
P— —

prtt p

. 4
y et = —, Idem

propofi-

unde fraGionis propofitae valor cafit w = 1

Valor prodir, fi immediate differentialia in fraQione

T (m +”)xm-+- "z
1 capiantur: fier enim ————, cuius va-

Gggg 2 lor
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- - 7t
lor poﬁto == T4 €It =2t e o , 1t ante: a ik
- . S
2 .Z} 2 Z) o el L,

361. Eadem methodo erit utendum » {1 in fra@ione pro

[ %

pofita — vel numerator vel denominator vel uterque -fiefis

quantitas trapicendens . Quae operationes, quo clarius ékiﬁih‘
centur, fequentia exempla adiicere vifum e to .

EXEMPLUM I

am—xn a

Sir propofira ifta fraftio i 'ﬁ-a'c”;’f"'?{’l"’j; gaeratur s

cafu x =a, ,

Sumtis differentialibus ftatim pervesitnr “ad hac fralio

e ¥ . R (it
nem — =", culus valor pofitoc x==a, erit na',
- Iin . -
EXEMPLUM IL -
. . . -.. i IX ' ) ]
S propofira ifta fraftio \76-———-5, cuins wvalor quacrirur A
o V{I-x

cafu X = 1.
Sumtls differentialibus numeratoris & denominatoris pro-
. Itx ~2V (1~% . -
. dit . &= — ( ——)- , culus valor pofito x=r, bl
~ 12V {(1-%) % . -

In
— cafi == 1 €vi-

cum fit = o, fequitur fraftionem
‘ vV {(1~#)

“adhy
nefcere. ‘
EXEMPLUM IL
. ) . a—x-—ala 4 alx
Sir propofira ifta fractio R
a— V" (2ax — xx)
Guact /Ly Pqﬁta X=a, gio cgfu nunicraroy @' Coe
denominaror ecvanefcunt . S
Diflerentiatis fecundum regulam numeratore ac denomiatore
»I+ﬂ:N ’ 7 :(ﬂ"#‘)‘/‘(Zﬁx;“@l: ﬂbi Ctﬁ n""-
A ]
~ (2= %) (205 - w) - (@— )

manit

, P )
cuius valor =
prae]

&[(

erit

mera-
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T

srator ac denominator cafll x===4 adhuc evanefcir, tmmen
m

gia uterque divifibilis eft per - x, habebitur ifta fractio
) —
_‘/f_f___—, cuius valor cafi x e==g ef determipatus at-

X
gie =-1; abitque igitur fraltio propofita in -1, fi pona-
=4,
T ExEMrrum
ef-g ¥
S:t P,»opcf i2a ifta frallio 1-(?;:;5- > Cuzus valor guacrizur

pofto x =o.
L - . . . oe¥le™
Sumtis differentialibus habebirur ifta funtio

r:(1lx)’

quae
fito w =0 dat 2z pro valore quaefito .

EXEMPLUM V.

. : e =] (1%
dnvenire valorenr buius  fiallionis 1+%)

cr
= 3 f”

quo pomrm X==o.

Sl loco numeratroris ac denommatom eornim differentialia

: : e €5 —1:(rpLw
‘-i’ubﬁltuantur, orietlir haec fraltio (1 +7%)
) 2

y Quac cum

. .0
adhuc abeat i ~—, fi ponater ¥ ==o, denuo differencialia fu-
- e¥F1:(1 1 x)® '
man.tur, ut habeatur -—-—--—-(-i--—-, quae pofito we&=o
I41

2
_praebet - ==1. Quod idem patet fi loco » flatim
2

G + dx fubftituatur: cum epim fir edr — 1 di a’x“ 5
3 do / d
, & 1(-I+ da) o= dx -~ £ [{V,‘z_if_ & 4 — I — (’I"’“HIA.) it

NCoy e

— T

dx> T dxz

s

LS.

EXE

]
KR
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EXEMPLUM VL

. .ox" . g
Quaerarur wvalor fralionis " cafu guo ponityr —_

Quo ifta fraftio ad formam, quae hoc cafy tranfeat in 2.

I:/x o
reducatur, ita repraefenterur T De enim cafl x_._oo-

tam numerator quam denominator evanefeet,

Ponatur vero-.
. :
Pmro N — 3 lta ut cafu N o 3 ﬁat y=0 3 atqﬂe PI'O-;"_.‘.

I . s
ponetur ifta {raétio -—}-;;l, cuivs valor cafi ¥ == o inveftigari

. . ; : ?’l‘”.a:
debet. Sumtis autem differentialibus erit y (y )? I——@—y)—— |

it—1 ?E}’ 7

. . o e

quae pofito y==o, cum abear in —_ f'umantur denuo diffe

o
g . 2:(4
rentialia, eritque ____(1)_;
-
eft, i porro differentialia fumantur prodibit — (}/ ) , ficqae

ubl quia idem incommodum ad

quoufque procedamus, perperuo idem Jncommodum oceurret.:
Quamobrem ut hoc non obftante wvalorem quaefitum erva-.

L 1:! : '
mus, fit s valor fra&ionis — ——n—“f caflr, quo ponitur y = 0,

-

& com eodem cafy fir quogue s = (y j erit ex 1l 5 X
(y): ="
quatione s -———— zu » quae per iftam divifa dabit s = y

ﬂ
7 s €% qua perfpicitur cafy y = o feri s infinitum, Fit
¥ perip J

1:/
er20 fraltionis — 27Y valor cafu y = o infinitus, Ideoque
yil.

-

g ) . e i -1t
Pofito y == dix , habebit 7 ad dx* rationem Infinitam, uth J.Ezu
| - | ider;
lam {upra innuimuys, : ‘

EXEM-
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EXEMPLUM VIL

T
.‘@mﬁgmr valor frattionis T cafu x=o, guo  tam npe

308

K

meraror guam denominagror cvanefcir

©

it -hoc cafn ——— =5 erit fumtis differentialibus quogue

ﬁ——":'\'

nxr T nx? 1

——— e —

r—— N & h] ia hiC ideﬂl .iI]COI]'lII'] Odl.lrl'] 0L
R - x 3
LY x . o g1t

currit, perpetuoque recurrit | quoufque differentiationes conti-
muentury remedio ante adhibito utamur. Prior aequatio dat
,",= “lixg B gn(n ) — p—{(n ~1:x) gt altera aequatio
1t x”‘f“:e““”sm, unde fit 4"~ om pniz g, n¥, qui
I

?2” c,—-::x
oo, i s=o. Quare pofito x infinite parvo habebit
#* ad e ratigpem infigite Mmagnam, quicunque nume--
us finitus pro » flatvatur : unde fequitur ¢=1:%* ¢ffs infini.

‘parvom homogencum cum Jx ", il m fuerit numerns inf-
ite magnys,

lor 1lli aequatus dabit p—3:+ sn"==1 ideoque 5=

EXEMPLUM "VIIL

L . I—fim xLoof x
' Buaeratur  palor Fraltionis / ~ / cafu

S x - cof_}:-— I
T

—— LS ol ’I‘ ¥ an ¥ F7 -
— Jfeu arcui go gradunm

o

3 g!d&

pontrnr % ==

. .. .o . ~colx-{inx
o Sumtis differentialibus obtmebitur haec fraSio

. cof % ~ fin
Qae pofito w =T o g, #==1 & cof w==o abit i 1:
: 2

ot unitas fir valor quaefitus fraltionis propofitae. Quod
S patet fine differentiarione : cum enim fir

cofx:v*(;-{—ﬁux) (1—finx)

frallio




oo CA4PUT XU,
— 5
fraltio propofira abit in hanc —‘{-(—I--——-—-l—n—x)-{:_\_./(l +ling)

v(1+fng)—y

quac fir evidenter == 1, fi flar fin ¥=1.
EXEMPLUM 1%

(r =~Tax)

Invenive valorem huius exproffionis ——
nvenive valorem buins cxpreffionis ~——— 2 opf, 0l
4 I—x+1x Z

guo ponitur X==1.
Loco numeratoris & denominatoris eorum differentialibiis
e (141 )—1
o —I1t1:x
etiam nunc flat == — pofito & == 1, fumantur denuo diff
o :
- w¥(r+ix)2Fx:n
rentialia, ut prodeat ——-—-— , quae pofit
- —itxx
w==1 abit in —z, qui eft valor fraftionis propofitae. cafi
== 1. ;
362. Quoniam hic omnes exprefliones, quae quibnfdam
cafibus indeterminatos wvalores recipere videntur, pertraftare

P
conftitnimus , huc non folum pertinent eae fra&mnesa‘

fubftitutis prodibit ifta fraétio

, quae cum

B

quarmm numerator ac denominator certo cafu evanefcunt; fed !
etiam eiufinodi fraftiones, quarum numerator ac denommate
certo cafu flunt infiniti, huc funr referendae: propterea quod -
earum valores aeque indeterminati videntur. Si fc;hcet P &:;
Q einfmodi fuerint funftiones ipfius #, ut cafu quopiam »==7

ambae fiant infinitae, frallioque = induar hanc formam o3

Q

quonjam infinita aeque ac cyphrae inter fe rationem q”a?%‘
cunque tenere poflunt, hinc wvalor verns mmlme.coguoﬁq_
poteft. Hic quidem cafus ad praecedentem revocari potétts
i ; 1 L - . cuius
fraftionem — in hane formam ——~-—PQ5- tranfmutando , ¢H

I:
fra-
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ﬁ fionis nunc mumerator ac denominator caf « =z cvane-
fb at; ideoque eius valor modo ante Fradlto nvenri ppteﬁ.
At vero quoque fine hac transtormatione valor nvenietur ,
o loco # non a, fed a4 4w fubftituarur , quo fafte non
ofmodi infinita abfoluta oo proventent ; fed 1ta erunt ex-
.1 A ‘ ' . .

rofla ;—u vel ooa s quas exprefliones etfi funt aeque infinitae

4¢ 6o, tamen comparatione inter dx eiufve poteftates infti-
thea, valor quaelirus facile colligerur.

~ -363. Ad eandem claffem quogque pertinent prodnfla ex
duobus faftoribus conflantia, quorum alter cerro cafy %= g
evanefcit, alter vero in Infinitum abit: cum enim Quaevis
quantitas per huiufmodi produétum o. o0 repraefentari poflir,

ms valor Indefinitus videtur. Sit PQ huiufmodi produétum,

in quo, fi ponatur x==g4, fiat Po=o & = oo, ells va.

"'Jlo'r per praecepta ante tradita invenietur, fi ponatur Q =z
g tm emm productum PQ tranfmutabitur in fraftionem

cuius numerator ac denominator ante cafy x == , evane.
fount, ideoque eius valor methodo ante expofita inveftigari
S . A X
poterit. Sic fi quaeratur valor hujus produtti (1-x) tang —
7 - 2
bhw==1, quo fit 1=~—5=—0 & tang — ==oeo, conver-

2

I — x

fatur id in hanc fraltionem —-——, cuius numerator ac de-

1

Cot - 7T

rominator cafi == 1 evanefeunt. Cum igitar fit differentiale

BUMEratoris 1w == —dx, & differentiale denominatoris

rdy:2 ..
T calu ¥ == 1 valor fraQianis propofitae
(ﬁn E'ﬂ'ﬁ)z .

2 bid 4 TX Z T .
— . fin ==, {fip —~==-—, 0b fin D ==y
w 2 i a

2
Hhhh , 364.
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364 Tmprimis antem hue funt  referendae einfmodi as
refliones, quac dum ipfi s certus quidam  valor tribuitur
aheunt in hoiufmodi formam oo -~ oo quoniam enini duo
infinita quavis quantitate finita inter fz difcrepare pofunt
manifeftum eft hoc cafu valorem exPre{ﬁonis non detcrminaﬁ.’ ‘
nifi differentia inter illa duo Jinfinita aflignari poflit. ,,Iﬁe,el.gg
cafus occurrit, fi proponatur hoiufmodt funétio P—Q"‘*"‘-i’h |
qua poflito #=2 fiat tam P==oo qum Q =00, qu0 ca-
fu ope regulac ante rraditae valor guaefitus mnon tam facile
affignari poteft. Eth enim pofito . hoc cafuqﬁeri P—Q=f,

. : € : .
P-Qz=ef, it ut fit efiT= —, ubi cafu ¥=
e“ "

fratuatur ¢
¢~ Qquam deneminator ¢~ P gyanelcit ; fam

tam numerator

fi regula ante tradira huc transferatur , fiet ¢ F =
. pe

e 4Q ‘
6 5
3 ; ar tAe i -
de ob ¢f == fierer 1 =~ ideoque (valpr_ qua.qﬁ{‘i, i

gidem P & Q@

s ipfus £ hinc nen innotelcit . Quoties ¢
finitae fiert ne-

faut ‘quantitates algebraicae, quoniam hae in
quennt , mnifi fint frattiones , quarum denominatores evane
foant; tam P —Q in unicam fralticnem colligi potenit, c
ius denominator pariter evanelcet . Quo fadto fi etidid 1y
erator evanefcat, valor modo fupra explicato definietur : ﬁn
autem nmumerator non evanelcat, tum eins valor revera €t

- N . . L ’I 2’ -
infinitus . Sic fi funus expigffionls ———————"T"0 valor de
' ' - q—x ITEE L
— e TR _
w1 . patel ¢

fderetur cafu x==1, quia € abit in —i ok
- NE "I+x" g

L

yalorem quaefitum efe =—1. '
365, Verum fi funQiones P & Q fuerin
tes, tum plerumque hace transformatio ad calcw
fimum perduceret . Expediet ergo his cafibus metho

¢ tranfcenden-

Jum BT _"’f’
Jo dire
&a
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iy uti, 2tque loco x==4, quo ambae quantitates P & Q

ite. parva , pro qua d & accipi poterit. Quo fallo i fu

. _é_ +B & Q =— 4+ C manifeltum - et finHonen

) 5‘&,C‘) R ) . ) . .
P~ Q abitram effe in B— C, qui erit valor finitus, Ra.
onent igitur huiufinodi funétionum valores inveftigandi fe-
peatibus exemplis illuftrabimus, -
SN . o : .. . ) .

E‘}s‘ EM’PL U M iu-

; .
"—-"'-}':-' @tgfz&r 3

, @mﬂfémr' walor  buius. expre/fionis —— l
R : -1
- guo pomitur X X,

. X I . .
Quoniam tanmy —— quam - ™ fit infinitum pofito » ==1,
R x

Samatur % ==1--®, atque expreflic. propofita transforma-
= 14w I ‘
o H{1le) "
TR 0 L0~ &e o= o-(r~j oLl ~&c) habebitur
()13 ot -&e)-1 T0~50* 1 &

Ce

Cum igitur- fit l( IL @)

m(r-%co+isa?2—85c.) , m-(r~%m-+‘7fco;'& )
Te— +&C.

T 1—lotlie— &

Pofito nune & infinite parvo fen @ =mo , manifeflum eft va-

lorem quaefitum effe ==,

EXEMPLUM IL

Denotantibus € mumerwn cuius logarithmus hyperbolicus effe=1,
& 7w femicircumferentiam cirenliy cuius radiuns ¢ff =<1,
- invefligare valorem hajus expreffionis »

X~ I

—

Cajy X ==0C.

2XX x(e*m ~1)’ / |

Exprefio ifia propofita exhibet fummam huius feriel :
Hhhh 2 T

=

% nfnitum abeunt, poul %= 4+ o, exiffente © quantitate
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1 | S ; I I

_r - —F .

1-|-xx+ 4+xx+9+»acx 16+ % + 25+ % # L
de fi ponatur ¥ ==0, prodire  debet '{umma feriel * Hopg €015

i

e ' . -

’ s T
foer ot i 4B quam confiat effe =—. Fafto affeny:

. '. M x—I 3 L 4
s=o expreflionis propofitaec —— + ————— valor
2x  &(e*7%=I1) -
vime videtur indeterminatus, ob ommnes terminos infiditos’,
Ponatur ergo & ==, exiftente @ quantitate infinite parva, -
NS T S T
atque membrnnl pris ——— abit in:=-— & —. Com deindé s
' - XX 20 2@ .
Gt e e — [ == 2x® + 2rier b ixtel & alterug R0¢]
ks _ ' )
membrum ———-— abit In
w(ews-x) :
o(2m0 +2n 20>+ w30+ &) 27t (1prolix o L&) .
I | B
At eft - -—--—-——:I._.jrg)_-[-_;_gfz,mt ——-BCC.;‘ e
_Iff‘wm-{-;waw’-‘f-&c. . SR ;,Q‘“‘
- L A ¥
. ' ; X b. 3 L b
unde poﬂ-—cr_ms membrum ft = — —— + iz — &e ad .
2% 20 '
quod fi prius addatur prodit §=*, qui eft wvalor quaefitus ex- -
preflionis propofitae caln # = o. | L T
Idem queque per methodum fraftionun, quaruii numerator
ac denominator certo cafu evanefcunt, praef’cm--pmﬂﬁ- X met
preflio emim propofita in hanc fra@ionem. tran{mutaur : =
aRe2Tr —g27¥ x4 I

L EKE2TE B NN . S“'ﬂ * ﬁ.m

cuius numerator ac depominaror .cafu & ==o evapelcont. St
tis ergo differentialibus oritur : ' g

J‘[‘g'Z';rx-}— i zwx._._zjrngrrx_-_-}-yf qm

- qu

——t —

45 € ¥TF - 4T KK E 2TE — 4%

five
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. o T—xe27¥ b2 g xe2ax
ke, ‘: five haec PRSP

4 27X 4= 4 Txy ¢ 27K — 4%
cifps, fi ponatur ¥==o, adhuc numerator ac denominator

evanefcunt. Quare famtis denuo differentialibus  habebitur »
“— 27T EME - g o 2mx 4T3 xe2mx

4¢zwx+8w;¢gzwx+&vrx52ﬂ-‘+87,2”,‘,627::._4_

T mg : wiIxp2wx
A R FU RO N PP I

nix

It 4nst 20202 o —2ms
uius numerator ac denominator adhuc evaneftunt cafy x==0 .
teruhy Quocnca iterum differentialia fumantyr

o i 3

474 4rx 42 ’rre"'“'”

— - qme fra@tio pofito ¥ ==0 abit in —s ot ante,

EXEMPLUM 11,

Rermmrrfvu: e Oy cofdem walor 'es s guacrarur valop expiefio-

) . x i
7is buins — -

4% 'rx(e'«r”-}— £)
WETH e

Exprefﬁo haec tranfmuratur in hanc : <

: gcm -+ 4y

- meyator. ac denominator cafyy ¥=0 evanefcunt, Ponatur erge
¥y=a, & cum fir

A ok fw—“w“}- 7363 - &,

1 formmla propefita tranfmutarur in hanc:

- LREOE SR A —]— T4 0)3-}—&0

e 8w+t g7 0F f 32 coi-]—&c
Ju2e pofito. @ infinite parvo flacim dag 7%, qui eft valor
quaeﬁtus expreflionis propofitac cafy # = 0. At vero exprel-

fio

cafu Xx=o

CUIUS nu.-

B ersaert comy
L AT o T Ty SR T P T
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, exhibet fiimmam huing ferie}.

ax  2x{em 1

fio propoﬁta

I + I I e s g
e b Xe cls funty inqu
L x| odxx 25t aw 49 Taw e "'{un?m-
wma pofiro » == O urigue fit == 1w ®. ' o

EXEMPLUM IV
I ™

——— ——— et g

2XX 2X Faig T X ol

’ Quaerarur valor huins eapreffionis

¥ 7 . )
Formula haec propofita ——= = ——=——— exprimit {ummang
26% 2 HTANE T L
i
: e e 1 I I I 3
huius feriei infnitae + —+ 4 —— + &

I--xx 488 O—ax T~ X
Si igitur ur x¥ =0, prodire debetr fur f{eriei
ol IgIuY ponatm ¥ —=—=0, pro Ire depet lumma 1Crici

14245+ 5T ke quae et = a7

: fin= s X C
Quoniam cft tang =& ==~ > expreflio propofita induet
col @ x :
‘ 1 rcofr sy  fnrw~—raxcolma X
hane formam: —— ——————— = e CLITS
anyx  2xfinrx 2 x0T X

pnmerator ac  denominator evanelcit poﬁto ¥ — 0., Ponatuyr

ergo w==wm & cum fit
. fintx = Te-iries J &
cofwa == 1 — Lw2e® + & expreffio propofita fiet:

frem—)

ro-iT3nd - &e ~retTTind — & ixios—E&C

——
—

271'605—-—‘;71'3035-]—&5,. 27 @3 — &G

guae 0b @ infinite parvum dat Lxs,
EXEMPLUM V.

Cum fir fumma buins Jeriei infinicae .
I I I X w finz X
— e —— o — t et O =
I—XX ©0-—3XX 25-—3XX 49-—XX 4% C0f3
invenire cins fummam y [i fnerit X ==0.
gia eft finlrxw==i7x—x73xd + & ‘
& coliww ==1—f72w2+ & erit expreflio prope 13




CAPUT XV oy
Ipey——gzmtxdt &Ko swr~imiged &
=T gx—imrait &a | 4— inegt £ Ko

;'i;;:_;qua.ﬁ fiat %= o0, valor erit manifefto = ¢ 7%, quam effe
fammam feriei T 45+ %+ 5+ &, fupra pluribus modis et
demonftratum.  Sin_autem  pro x fumatur numerns par gui-
ginque , fumma feriel propofitae {emPe; eft = o, .

366. I[} his fgerlebus, quas binis unltimis exemplis tra-
“Ravimus , aliifque litteram variabilem continentibus , ipfi
v einfmodi wvaleres tribni poflunt, ur quidam termini in in-
finitum  excrefcant , quibus quidem cafibus fumma totiug fe-
gicl fiet infinita. Sic feries:

I I I
: F——+ & i pro « pomatur nu-
4-%%  9—xx 16 —xx

.merus quicunque Integer, unus perpetuo terminus ob denomi-
~patorem  evanelcentem fit infinitus; hancque ob caunfam ipfa
Jerter fomma  infinita evader. Quodfi autem iffe terminus in-
Induet: finitus ex {ferie tollatur , tum fumma reliqua fine dubio erit
finita, exprimettirque fumma priori infinita termino ifto in-
finito mul@tata, hoc modo oo ~— oo quemnam ergo habi-
twra fit valorem determinatum modo hic expofito inveniri
poterit; id quod clarivs ex fubiun&is exemplis perfpicietur.
EXEMPLUM L
Invenive fummam feviei

I I I I
_._.__.-{—...._..._.-_-{——-—-—. +(S’vfa

I—XX 4—XX 9~—3%xX I6—XX
cafu X1, € demro rermino primo, gui
boc cafu in infinitum angetur ,
I T

. Quia in genere fumma eft == — , erit {um.
' X% 2% tang wx

' 1 o
ma quacfita == — —_——
%% 2x 1ang wx I -ww

St x==y + o, & habebirur pro fimma quaefita

polito x =1.
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&y
)
9]
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I ks I

e

+ I ‘ :A...“'Q.
21 4 2w4an) 'vfI + @) tang (ﬂ‘ +or) 204w At eﬂ '
rancv (v +ov) == tang wre= 7o+ 17303 + &e Unde cdnj

i . I . ‘
primus terminus —— pofito x ==1 determinatum habeat Vas -
ZXN :

forem {, duo reliqui tantum termici funt fpettandi, qui crutz‘%l::
I T I I
6(2.}6) zco(1+ca)(r+ vr=u3=) 0(246) co( L20)(rpinis

St quidem w fit jnfnite parvam, quo cqfu etiam teumuu

.. .. X ,
=W neeligl poterit. Proveniet autem
: SUSLP 53(2_]_(0)(2.}_203)
poFto @w==o0, efllque ergo T 2 fumma feriel:

St it st s+ & oun ahumde conﬁat.
EXEMPLUM IL

Invenire fummam feric’i
I I I

e i ———— —

— + &c.

I-XX 4-XX 9-%XX I6-3XX
cift quo pro X ponitur numeriis guicungue tnteger 1 & demto ex

I
Serie rermino illo ———— | gui fir infinizus
nm = XX I

Summa ergo haec, quae quaeritur, ita erit exprefla — —
2%
-:r 1

, It quidem flatuatur w=—, quo qu-

—

2x tang v FAT = S 20 I I
dem cafu primus terminus — abit in —-

2RX xun {__
qui ambo fiunt infiniti. Ponatur ergo xy==nj ®, & cum it

tang \zxn +?rco) == tang TR == 7o poﬁto @ 1rﬁnlte parvo, ha-

, bini vero reli-

i X
bebimus pro fumma quacfita: —— — —
g 1 w2 (nt- m) e 2nwt e

fou — N DU o !
271 co(z;z.;_zco) @ (27 +m) (2,,.}.293) (zn—[—-fﬂ).

unde
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ynde fi fiat @ == o, prodibit {umniy quaefita

L —==-= . Quo circa erjr

r I X 1
3‘ e ——t—— — -T'.- T— -§_ LI + T e
I=n1m  4=8n Q-~nn (Z=1)2~ppy
1 ;
T + &
(?z-i*r) — 72+2) —nn
infinitam ,  five erit ity feriei infinitae fummg -
I

: - 7
4un W~ i - 4

EXIZMPLUM 111,

Invenive fummam buiys Seriei
i F i I

——— g
I=XX  gwxx  z5-xx

49— xx
f ponatny x — I, atgue tevimings Drimius ———__
I~xx
, qui boc cafu Jit infinizus 5 attferatur .

) . . fl’l 1 Tx
Cum holus. feriel fumma fir in SeNEre oo~ T iy
o= > 4w colt x
T{in iy I
ﬂlmma quaefity s —

T, fiponatur pe= g,
47 % cqf Itx 1. x %
Quia vero uterque terminus fit P]ﬁﬂltus, ponatur "=1-w,

& onm. it ﬁn(—.rr——JTGo = cof 1 MO L =twzgy &
COQJJr-—Jrco)"—'ﬁ

nire=Izgy obco infinite palvum, ha-
2(I~3a% & I I I
bebitnr iffa expreflio : -.g_ ____2 e e
4H1~®) 170 2000 ®(2-20) co(z-ce)
Uae fit o= 2 poﬁto O == o, eﬁque propterea
[ bs
-t — + + T + &
2 4 8o 120

Iiii EXEM-
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EXEMPLUM IV

Invenve fummam feviei buius :
I I I

I
—— + + &e. /'p;o&_
I—XX 9—XX 25-=XX 49—-xx

ponarur numerus gmczxﬂgue nteger impar 2 8- 1 zfgua

rerminus ns I) — qui boc cafu fir infinitus

e medio tollatur .

. , mlinixan
Erit erge fumma , quac euaeritur, == =
o - qucolzmay’ -

I

(2n~1)2~wex © o
2n~1«a, exiltente ® infinite parvo, fietque finf 7 & == -

pofite # == 2z — 1, Statuamus ergo «

27— I _ : Lo
fin (————- Ko 7 co) =% col e, ubt fignum {uperivs

2

valet, fi fit » numerus impar, inferius vero fi fit par. Simi-

. : , 27~1 ]

It modo eritcof & max= cof(—u—— n-z® m):i fin £ mwo;
N .

1deoque five = {it par five im mpar erlt
finfra I

1
= ——. Higc fumma quaefita’ ita ex-

cof ima EREEE IS ) .
. I I -

9 E 1115303} — ———— e —, ent
P 20— 1-—6) &[2(2p—1)—0] '

. I . '

que proptefea == —_ Sic fi fit n=2, m’t‘
(2 =1)2 By

I ) .

o _____1. _,__+ + L 4 I 4+ &e. cuios (Uﬂ?i'.‘}

36 72 112

mationis veritas almude conf’cat.




