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ficc

SQCIETATUM, ACADEMIARUM VE
sacio diOnlssimo.

*
• • • .

M A & C U S-M ICUAELBOUSQ^UET.

l^I^ ItLUSTKISSlMM,

Atronos Euleriano

firipto quarere necejfe

neuiiquamejp, Adatbe"
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corifiat. Sciunt utique

iBi, varias earumpartes novis eum lumi^

nihtisJic illiiflrajfe^ ut inde meritd clarifi
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EPIST. DEDICAT. m
Jim rerum in bi^ abjktifijjimaruyn inter^

pretis locumJit confequutm. Quem quin

egregie twatur^ immd toUatJe altiisf quo^

que opere ifiboCy nemo dubitabity certior
.

bijcefaclWy iruiulfijfl Te nubiy ut illu^

Jlrijfimo nomini Tuo dicatum publice

prodiret. Pertinere autem boc in me coL

latum beneficium ad Al^Sloris decwpro^

he intelligensy Ipfe^ ut eo uterer , lubens

concejfit i 6? cum in rem meam faciat

pmnimoS y quinegkxijfem ?

M by equidem^ quibus Jjbros irfcri^

hunt^Jihi nefcio quid ideo deheri^ pleri*>

que iacite confiituunti acceptaque hene'^

jkia quodanmtodo remunerari y ut fefe

Jere nexu liherent omni. Ego verofecus

Jentio. Mihi certe mcrum efi heneficiwn

patroniy qmdfcriptoris aut excufori^

* a opera

L
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IV EPISTOLA
.

operaidgetm honore condecGraripatian^

tur. Hac mnte utique Tibi, VlR ILf

LUSTRISSIME, animi gratiffimiJum-

nueque chfirvantiaprofejjiomm bifcepu^

Uicam excipias^ rogo.

Paratumpromtumquefemperjuvan^

dis litterarumJiudiis tjpd Te nomt y ^
notw velhoc noniim es cukumque in Re»

publica do6iorum Europa totius non hof
pitt^plw imis officits mece etiam conditio^

m homnes a Tc affectosfuiffeJiatuat

mcejfe ejl. Nempe , tanquam Tibi uni

ejfet injun£tumcurarey utfloreanthuma"

numingenium illuftrantesfckntiaomnesy

bomnumque in ufiu adinventa artesy

adfngulis infervientium artfces etiam

Tc demittere dignaris^ vel ah illa fuhli^

nHmm rerum perjcrutatione ^ Calive ip-
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DEDICATORIA. v

Jms Tibi tam noU regiom^ ut quabuc^

ujque mntes hominum metu complebant

PhoCnomma miniis intellecta
,
pcr Te

jam grato tantum admiratumi fenfu

contemplentur y earuntquecaupis babeant

perJpe^tcM.

Hinc ille velutiex condicio Academia^

rum Orbis eruditi concurjm^ utodkQum
Te cmtdjuo confeqmrentur ^ ornamento

alias curituro injigni
,
quo c^eteras noU

hntpraJeJrui. Hinc inprimis lllujhrifi

Jima Pari/ien/is de Te judicium ^ cum

ageretur defucceffbreJiifficiendo in locum

cmeriti Fontenellii, Vtri^ cujns ex ore

calamoqueJiuere Seientiarum Ariiumque

omiium exqui/dicres divitire^ ekgantia^

que univerjieperpetuo vijkfunt , ^ vi-

debunturdumJanifnjiis quicquam hu^

3 mano

4
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w EPIST- REAI.QAT.
numo ingemo erit. lihiiyjcilicet^ Com^

mciitaiio/um Af^adcmiie CQiifcrihmciotum

prwifwia^ cuiprafectus iUe eraty demanm

dadatur continuoi quam, utornare diu^

tius voluijjesy do^tiomnes optakant: hoc,

uno miniis dolentes Te aliter cenfuiQe ^

quod aliit Tfl^i magis placituris ^ profii^

turisque nihilonfunm litteris in univerjum

eruditionis ingcniive thefauros impefide'^

res. Quodutadtdtimasufquemetasho^

mimm vita pojitas imckt^
atquebeatusprajies^ omni votorum con^*

tentione precor. ValcJ . .

Dabnm l,trtfmH4 dic i. Aprilit

P R iB F
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PR^FATIO.
"V^^^^N^ w-] TT.pcnumero aiiiinadverti , maxi-

' im\m diffiailtatimi partem , quas

Matheleos cultores in addifcenda

Analyli infinitorum offendere fo-

lent, inde oriri , quod , Algebra

communi vix apprelienfa , ani-

miun ad illam fubfiniiorem aitem
appellant ; quo fit , ut non folum
quali in iimine fubfiftant, fed etiam

perverfas ideas iilius infiniti, cujus

notio in fubfidium vocatiur, fibi forment. Quanquam
autem Analyfis infinitorum non perfedlam Algebrac com-^

munis , omniumque artificioriuii adhuc inventormn co-

gnitionem requirit ; tamen pkirimai extant quselHones

,

quanuTi evolutio difcentimn animos ad fublimiorem fcien-

tiam pneparare valet, quae tamen in communibus Alge-

brse eiementis , vel oniittimtur , vel non fatis accuratc per»

traillantur. H^>nc ob rem non dubito , quin ea , q&x iu

his iihris congeffi , hunc defedtum abunde fupplere queanL

Non folum emm operam dedi , ut eas res ^ Quas Analjfis



VIII PR^FATIO.
infinitorum abfolute requirit , uberius atque Jiflincfliius e?r-

ponereni » qiiain vxihm fieri iokt » led etiam fatis multa'>

quailiiones eaodavd , ^uibus Ledlores lciiiim quaii vid^

ter expedationem ideam infiniti fibi familiarem reddent.

Flures guoque qiuBfliones per pnecepta coimnuxiis Alge^

tmb hicf refoivi f quse vulgo in Analyfi iniinitorum trac-

tantur : quo &cil]us ddnceps utriuique Methodi fummus
confenfus eluceat.

; pivifi lii6c Opus in duos libros 9 in quorum priori 9

quae acl meram Analyfin pertinent » fum coni^lexus : ia

pofteriori vero , quac ex Geometria funt fcitu necelTaria t

explicavi, quoniam Analylis infinitoruin ita quoque tradi

folet , ut limul ejus applicatio ad Geometriam oltendatur.

In utroque autem prima Elenienta praetermili, eaque tan-

tum exponenda duxi , qu«e alibi , vel omnino non , vel

niiiius cominode uradlata , vel ex diverfis principiis petita

reperiuntur.

In primo igitur libro » cum univeria Analyfis infini-

tovupi drca quantitates variabiles earumque Fun^ones
ver&tur * hoc largumentum de Pun^onibus inpriirii»

fiifius expofiiif atque Fun^onum tam transformatio-,

nem, auam refbludonem & evolutionem per feries in«4

finitHS demonftravi. Complures enumeravi Fundtiomim
Ipecies, quamm in Analyh fublimiori praecipue ratio eft

habenda. Prunuin eas Liiiimxi in algebraicas 6c tranfcen-

dentes ; quarum illae per operatione^ in Aigebra commu-
ni uiitatas ex quantitatibus variabiiibus formantur , luB

vero vel uer ahas rationes componuntur, vel ex iifdem

operatioiiiDus infinities repetitis effitiiuUur. Algt'braicaruni

iun(£tionum primaria fubdivifio fi;: in rationales ^ irratio-

nales , priores docui cum i^^p^^s fimplidores » tum in
&€lores relolvere \ qux operalio in Calcuio integrali ma*
ximum adjumentimi afieit ; poilleriQres verq» quemadmo-
dum idpuei^ ilibftitutionibus ad $}nna|a 'r.atioqaIem ]>er-.

duci queant ofte^di • «Evohido aitteoi:jer ij^

«d utnunque genus «que perliaet > at^ue edam ad Fun-
Aioaes
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V R F A T jl O. tx

Cdonm tnpijlcendentes fumma cum utilitate^pplicari folet ;

at qiiaiitopere dodrina de ieriebus infinitis Analyfiii fubli-

miorem amplificaverit , nemo eft qui ignoret. Nonnulla

igitur ad^unxi Capita , quibus pluriuin ferierum iiifiuita-

runi propnctates, atque fummas fum icrutatus ; quarum
quaedani ita funt comparatae , ut £ine fubiidio Analyfis

infinitorum vix iuveftigari poiTe videantur. Hujuliuudi

, feries luiu , uuarum fmnmae eicprimuntur « vel per Loga*
rithmos vel Arciis circulares: quae quantiteites cuni Snt
tranicciideiites » dum per quadraturam Hypeifopl» Sl Cbr
cnli «xliibeiitur , maxunam partem (lemum in- Analyii in?

finitorum tradkari &nt foUtaB. PoflqiiAm autem a poteA
tatibus ad quantitates exponeatiales elKm progreiius, quse
nil aliud funt nifi poteuates , quarum exponentes fmit va-
riabiles ; ex earum converlione maximc naturalem ac fbe-

cundam Logaritlimorum ideani fiim adeptus : unde non
folum ampliilimus eorum ufiis Iponte eft confecutiiSi fed
ctiam ex ea cmidtas icries infinitas , quibus vulgo iftac

quaatitates repra^fcntari ibknt, elicere lituit : iiincque adeo
Jacillimus ie prodidxt modus Tabulas Logaritimjoriim coa-

iiruendi. SmuH modo in contemplatione Arcumn circu-

larium lum v&cCom ; ouod quanbtatum genus , e^ a Lo-
garithmis maxime eft aiverfum » tamen tam ar6b vinctaf

» eft conticxum y ut dum akenun imaginanum fieri vi<*.

detur t iu alterum tranieat Repetitis autem ex Geome-;
tiia quas de inventione Sinmun & Cofinuum Arcuum'
multiplorum ac fubmultiplorum traduntur » ex Sinu vei
Co^u cujufque Arcu5 exprefli Smmu Cofinumque Arcua
minimi & quaii evaueicentis , quo ipfo ad fcries infinifas

fum dedu€lus : mide , ami Arcus evanefcens Sinui fuo fit

gequalis , Cofinui vero radio , quemvis Arcum eum iuo
Sinu Cofinu ope ieriermu uiiimtaruin coniparavi. Tum
vero tam varias exprefliones cum fiuitas tum iiifinitas pro
bujus ^eneris quantitatibus obdniii» ut ad earum naturam
pefiyiqendam Gdculo ihfimtcfinwtH procfus non amplius
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efTet orpus. Atque (]ttemaditfbdcim*Iiq|pKri^^ peci

Algontluiiiim re<jumidt> cujas muntverfii' Aaalyfi

inus extat ufus , ita quantitates circulares ad certam quoK
qoe Algmthmi hormam perduxi ^ ut m caiculo a^u^
commooe ac Logarithrai & ipf« quantitates algebraicae
tratflari pofTciit. Qimntinn autem ninc utiHtatis ad refo-

iutionem difficillimarum (juaeftionum rcdimdet, ciim non-
'nulla Capita hujus Libn Iviculeiiter declarant , tura ex
Aiialyii infinitorum plurima fpecimiiia proferri pofTent

»

jiiii jam fatis cflent cognita , <!x iiiciies niafiis multiplica-

rentur. Maximum aatem ha;c inveftigatiu attulit adju-

mentum ad Fun^tiones fraOas in fadlores reales refolven-

lus necefTarium» dfli^Dentius enudeavL Seiies pofbnodum
infinitas* quae eaciiujuimodi FimdHonum evoiutione naf^

cuntur , 6c quas recunentium nomine innotuemnt) exa-

liiini fubjedi ubi earum tam fummas quam terminos ge*

herales , aliasque infignes proprietates exhibui : & quoniam
hA haec refnlatio in fa(fVores mimuduxit , itri viciffim, qiicm-

admodum produdla ex piimbus, imo etiain inHnitis , fac-

toribus conflata per miiltTpHcationem in feries explicentiir

,

pcrpcndi. Qiiod ncgotiLim non folum ad co2;nitioncnj in-

numcrabiliuiii fexierum viam aperuit , fed quia hoc modo
feries in produdla ex infinitis ia(^oribus conilantia refol"

vere liccbat 9' £ttii cbmmocbs iimni expreffiones nnmeri«<

cas 9 qoarum - ope Lc^aridnni Simmm Cofinunm 9 6i
Tangentium&cniime ^pputari poffunt., Fnetma quoque
ex ebdem £mte ibfaidones plnriiim quaBftionum , qux drca
partitionem numerorum proppni poiTunt , derivavi ; cu^ut
modi quaeftiones iine hoc iiiDfidio vires AuaMeos^fi^pera*^

re videailtur. H«c tanta materiarunl diverntas in phnra

volumina facile excrefccre potn i HTet i fedorania, quantum
fieri potuit , tam f uccindte propoiui , ut ubique fundamen-

tum cianiii ne quidem expiicaretur , uberior vero ampH-
Hcatio iaduftrias Lec^orum rdinqueretur i quo habeant

,

' ^uibus
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P R iE F A T X. a xr

^cnbui viret £im excrceant » finefqae Anali^feos ultenn»

IvomovetBt Neque enini vereor pofiteri « in hoc Libro

Bon folum muha plane nova conbDeri ; fed etiam fontes

cfle <kCe<£iMf unde piurtoia infignia inroita idbMclMmriTt
gueant.

Eodem iiiftituto fum ufus in altero Libro , ubi , quae vul-

go ad Geometriam fubiimiorem reierri folent , pertra6tavL

Antequam autem Je SedHonibus Couicis, quae alias fere

folx liunc locLuii occu^ant , agerem ; Theoriam Linearuni

Curvarum in ^euere ita propofui , ut ad fcrutationem nar*

tursB quarumvis lineanim Curvmun cum otilikate adht»

beri poflet Ad hoc nulhim dhtdfiibfidium afiero , prae*

ter aequationem t qua cujufque LmeKConw fiMta etyn^
mitur j exeaque cnm flgurana» uim pijimaifli {nwpiieta*

tes deducere doceo : id quod pariffimum' in. SeQiombuii
Conicis prdeititifle mihi iiim vHiu ; quae antehac Vel fecui>*

dum foiam Geometriam vel per Anal^^n quidem, feij

nimis impcrrcdle ac minus naturaliter , tradlari funt folitacj

Ex aequationc icilicet generali pro Lineis fecundi ordini?

primum earuni proprietates gencrales explicavi , tiim eas

in genera leu Ipccies fubdiviii-, refpiciendo utriim haheant
ramos m injfinitum excurreutes, an vero tota Curva finito

i^atio includatur. Piioiiautem cafu in^per diipiciendum

crat, quoi i&a^^tM^infi^^
. tane iuak^&^pal&4f9^^0amS^
mimis. Sicque elljffbidrtm coimietas SedtiohtuaROkmjfil^

rum ^pmpsii q^Wfuii^^ama eft Ellipiis , tof«JiiP^Meid

nito cooiinta; ificunda autem Hra^ <i^ia^^|wtti^
habet ramos infinitos ad duas reoras afymptotieiS' coit^er^
gentes ; tcrtia vero fpecies urodiit Paraoola dubs haibejrt^

ramos uihnitos afymtotis dcAitiitos. Simili porro ratiorf^

Lineas tertii ordinis lum periecutus , quas, poii^ expoiita?

earum proprietates generales, divifi in fcdccim gciiera;'

ad cacjue omnes feptuaginta duas ipecies Newtoni re-

vocavi. Ipiam vero mt;tlioduni it|i dare delcripii , ut pro'
*• »7 * * a quovis



zii R jE ^ A T I O.

-quovis Linearam ovdme lequeote diviiio in genent facilli-

me ivffitiii (jueat; cujus neeotii periculum quo^ue fedm
lineis quarti ordinis. His aeinde , quae ad ordines liaeart

rum pertiiient, expeditis, reverliis fum ad generales oninium
Linearuni afFc^iliioncs eruendas. Ex}-)licavi itaque metho-
dum definieadi tani^entes curvanmi , earum normaies >

atquc etiam ipfam curvaturam , quae per radium ofcuU

aelHniari folet : quae etli nunc quidem pierumque Calculo

differentiali abfolvuntur, tanien idem per folam commu-
aem Algebram iiic praeftiti , ut deinceps traiifitus ab Ana->

KBuSanm ad AmdyfinmfimtKnrom eo ftdlkxr leddatur.

pendi cciam cmyarum pmifbi Bem contrarn > cuf-

pides , /pan^ diqplida
«

' ac multiplidA:; modumque ez-i

pofui luec omnia ez aw]narioiiiboB fioe «dla difficuttate de*

finiendi. . Interim tanien non nego» hm ipiaBfiiones muho
iacilius Calculi differentialis ope enodari pofTe. Attigi

quoque controverfiam de cufpicTe fecundi ordinis , ubi am-»

bo arcus in culpidein cocuntes curvaturam in eandem par-

tem vertunt ; eam.jue ita compolliifTe mihi videor , ut

nullum dubium anipHu^, iuperenc poHit. Denique adjun-

xi aliquot Capita , in quibus Lincas Curvas , quse datis

prourietatibus gaudeant , invenire docui ; piuraaue tandem.

FfODlemita circa fingulare^i^Six^ dedL
Q^JfmMo^timmaXkt^^ quae tad Anidyfin.infini-

tMipimilil'^
— m j|iifiiif ii ii|i!i#inihitTi amrre videot

tMy^yi4}pnf}icis loco extStereometiia^lSNeoriam iblidorum
«Onimqiieri^pexfideirnm )pir Calcnljamipvopofui , & quemr
admo4$ni, cuiufqlief^iqpeifidfi natura per aequationem ii>*

ter tres variabiles exponi qucat , oftendi. Hinc, fuperfi-

ciebqs iiiftar lincarum in orduies digeftis , fecundum di-

menfionum quas variabiles in jequatiniie conftituunt nu-

merum , in prmio ordine folam luperficiem planam con-^

tineri oftendi. Superficies vero lecundi ordinis , ratione.

ha\)ita partium in in/iiiituiii expanfarum , in fex t^enefa

4iK^j. jUgiili,i.jue modo pro ceteris orduiibus divifio inftitui

. » • poterit
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P R F A ,T I O. XIII

poterit. Coiitemplatu^ iiiinr 'aaoqiie intede^oiies duwi

nm liipedkkriimiqaK cnm pkrUque fint curv» noo
in eodem plano fitae , quemadmodum sequationibus com-
prelicDcU queant , moiinravi. Tandera etiam pofitionem

planorum taiigcntium , atquc rcdlarum» qu9B ad iupei£-

cies lint normalcsj dctcrminavi.

De cetero , cum non paucae res hic occurrant ab aliis

jam tradtatae, veniam rogare me oportet, quodnon ubi-

que honorificam mentionem eorum » qui ante me in eodem
genere daborarunt, feceriniL Gum emm miUjprajpofitunlt

eflbt omnia qpiam fareviifime peitra^aiie » Hinoiia cujn^
que Problematb magnitudinem opeiit noii mediocriter

aadflet, Intoim timen plerseque quseftioiies 9 fpus alibi

quooue, fohxte reperiuntor» hic fohitiones ez diis panndk
piis iimt nadse^ ut non exiguam partem milii vindicare

pofTfni. vSpcro autem cum ifta , tiim ea potiflimum , quae

prorfus nova liic proferuntur , plerilque 9 qui hoc ihidiQ-

ileietkautur 9 non mgrata efle futura.*

f INDEX
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INTRODUCTIO
I N

ANALYSIN INFINITORUM.
.LIBERP&IMUS;

CMnem

Explicationcm dc Fundionibus quantitatum va-

riabilium ; earum refblutione inFadtorcs, at-

que evolutione per Series infinitas : una cum
doArina de Logacichmis» Arcubus circularibusj

corumque Sinubus & Tangentibus; pluribufl

quc aliis rebus, quibus Analyfis infinitorum noft

mediocritcr adjuYatur*
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LIBER PRIMUS.
C A P U T P R I M U M.

De FuNCTIONIBUS IN G£N£RE.

IJdmitas coHpans efl quAHtitdi dt*

ttrmitMtd t forfetM tnmdem md^
rem fervdm,

'

Ejufmodi quamicaces fitnc im-

meri cajoSjm generis , quippe qtit

.

eumdeiii» qucm fimiel obtiniie-

nint , Yalorem conftanrer confer-

vant i atqne (i hujuimodi quanci-

tates conftantes per charaderes

indicarc convcnit, adhibcntur lit-

lerar Alph.;bcihi iniiiaics d^ If^ c ^ ^c. In Analyfi quidem com-
muni , ubi rantum quantiratcs dctcrminata: confidcraniur , hac

littcrx Alphabcthi priores quantitatcs cognitas dcnotarc folent,

^ poftcriorcs vcro quantitatcs incognitas i at in Analyfi fublimiori

noc difcrimeo non tantopere fpedatur, cum hic ad illud quan*

titarani difotmen prxcipue reipidatur , quo ali« cofiftaotesf

aliar 7ero Tarialiilcs ifaumimur.

A 1 a. QsMn

«
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' DE ' rtr }f C T I 0 N I B U S '

L 1 B. I. 2 . Quamit.tf nariithiHf eff qumtitd* indrtermjrata feu urriverpt»

i$s f ^u^ omnes omntno vabres determtnatos tn fe c&??:p[:clttf4r.

Cum ergo omnes \^lorcs determinati numcris exprimi qucanr,

qaantiras variabiHs omncs numcros cujufvis gencris involvit.'

QLicniadmoduin fcilicet cx idcii iodividuorum forinantur idejf

rpecierum & genenim •> ita quaoticas variabili^ eft genus , fub

. quo omAcs quamitsHes deteniiiiiat» d>miiientQr« Ha|iifmodi

qniaititites arialiiks pcr Uttcras Alpliabetlii poftieiBas

<s> J9 reprarlciitari iojcot.

' QmmHtm vmdiSt 4t$tmmim , dm e$ v4iUf ^mtqm
iitermmmm t$Am$m»

Quandtas ctgo -vatiabiUs imiaincrabilibus modls determinari

foteft, cum omnes omnino numcros ejus loco fubfliruere liccat.

Nequc /tgntficatus quantiraiis variabilis cxhauritur , nifi omnes .

valores dctcrminati cjus loco fiierint fubftiiuti. Qijantitas crgo

variabilis in fc compleditur omnes prorfus numcros, tam aflir-

mativos quam negntivos , tam intcgros quam frados, ram ra-

tiona:cs quam irrationalcs & iranlccndcnrcs. QLiinetiam cyphra

& numcri imaginarii a (ignificatu quantitatis variabilis non ex-

ciiidantiir*

4. Fmi&U fmmtkmk mmidUk ^ eji cxpcjfw dnnljticM quom»^

dmmmm €§mf§ftd at fmutritmf vmiMt^ & ttttmerisfcu ^nmt'

titmmm cm^UKmtikm*

Omnis ergo cxpreffio analytica , in qiia prsetcr quamitatcm
variabiicfti c omncs quantitates iilam dmreflionem componences
font cbnfiamesi erit Fun^otpfins^!.* SiCdr+3«j ^sk;

4c+^/C^^'— ^ i ^c. fam FunAioncs ipHus s.

5. Titnhio ergi fmmiitdtis varidhilis ipfkttit fMdmitm vdtidiiUr,

. Cum enim loco quantitatis variabilis omnes valores determi- *

natos (abftltuere liccac, hinc Fundio innumcrabilcs valores dc-

terminatos induet ; neque ullus valor dcterminatus excipictur,

quem Fnn6io inducrc nequeat, cum quanritas variabilis quoquc
valorcs imaginarios involvat. Sic ctfi hafc Fun^Slio — -t*)»

nnmer*s realibus loco fubftitucndis
,
nunquam valorem terna-

rio majorcm recipere potcil i camen ipfi « valores imaginarios

tribucndo
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I N G E N B JiB. t

tribuendo ut — i , m^lhs nflignarl potcrit valor detcrminatus C Af. It

quin cx formula V(p

—

xx) clici qucat. . Occurrunt autcmnon- "
"

nunquam Fundlioncs tantum apparcntcs, qu^e , urcunque quan-

titas variabilis ^ arictur, tamcnufque cumdcin \aiorcm rctinents

m i^i ^ ipedeinFuti^oDBTnendQntnr,

tameo revera funic qaamicates conftaotes.

6. Vr^ctpHum TuHQtcnum difcriryicn in nioda compoiuiorif , t^uo

ex ijiu/HitJue varuibiii & qit4n$U4$iki4( coHfiAHtihmfirmdmitr , ft^

Jitum ej. '
' •

•

Pcndetergo ab Operailonibui quibus quantitates infcr fc com-

poni ik pcrnjilcefi polTunt : quaE Opcrationcs funt Additio &
Subtradio > Multiplicatio & Divjiio : EveAio ad Potcftates &
Bjdkiim Eattiadb i quo etiam Relblntio ^quationtiiD eft refe»

tenda. Pneter has Operationcs > qu« al^bruar vocarj.fblent,'

dantur complures aliae tranfcendentes» ut Exp^nentiales, Loga-
lithmicx , atque Innumerabiles ali< » quas Calculos intcgralis

fappeditat.

Interim (pecics qua?dam Fun<flionum notari pofTunt i ut.'mul-

tipla 2« i 3«$ M^i &c & Poteftatcs ipfius ut V i

j «'i «r*'| StC* qiHr»littexunica operatlone (aut dofiim-

t», ita dEprd&oiies quar ex operatioiubiis quUNitcuaqiie.iH^i»-

tlir> Inm^onom nomine in%niuntur. i

7. FM90mmf dfiMtmm im A^jArMpm & Trdnfiendemes} Uk
fitnt , 4fU€ c^mpmuunm fer p^erdtienes M^ehrdkas fiim , bm ver§

ilt ^ufher cpnattone!; trdnfcendcntes infint.

SuBt crgo multipla? ac Poteftatcs iplius z. Fiifii^ioncs algcbrai-

cjei atquc omncs omnino exprcfliones ,
qua- ptt operatiooes al-

gebraicas antc mcmqratas formantur > cujuimodi cft

#+ hst — c y/ (2z—

«

aaz— ^hz^
'fondiones algebraicft

fspcnumero ncquidcm explicitc cxhibcri polTiint
, cujufmodi

Fun^o Jpfius cft 2, fi dcfinlaturpcr hujufmcdi aqiiarioncmi

2^= u&it.Z* — h z,^ c Z— I. Quanquam cnim liaLC

A 3 arquatio



S DEFUKCTIONIBUS
LiB. I. 3?qiiatio rcfolvi nequit ; tamcn conftnf Z arquuri cxpreflionl cui-

piamcx vatiabili & condanribus compofita* ; ac proptcrea fo-

re Z Functtonem quamdam iplius z,. Cjprcrum dc Fundioni-

bus tranLcndcntibus notandum cft , eas dcmmn fore tranfccn-

dcntci , ii opcratio tranfccndcns non loluin ingrediatur , fed

eciam quantitatcm variabileni aiHciac. Si enim operadones tranf^

cendentes tannmi $d 4|iuuitttates coofhiites pettWant» Fim^
iiihitoinimis iUbmai ell cealoida $ nti fi ^ denotet drcunife-

renciam Cffom 9 cujos ladius lit= i , etit otiqoe # tqnaotitas

tianicendens « verumcamen hz exprefliones c+ x.; cz,* } 4«^ &c.

eruntFnndiones al^bnucs ipfius ». Parvi quidem eft momenti

doiiinn qnod a quibnidam novctnr» ntnnn ejuiiDodt o^eflio»

nes FunAiottibus algebiaicis annomeiari jure poflmc , ncc»

ne;* quinetiam Poteftnes iplius qoarnm cxponentes (bt nu-

mcri irrationalci , uti * nonnulli maluerunt Fundtioncs intcr-

fi:endences quam ateebraicas appellare.

ia : iSd fim, fi quM^ku vmMit m mdU krstkmdititte mv$i^'

vimn £$vtr§^ im f^kmJ^pm rddiesiid pumitdfmf vmiMcm
i^ciunt.

Iq Fuodionibus etgoiationanbus alia? opeiationesmter Ad*
ditiunem , Subtra^onem , Multiplicacionem , Dimooem , &
Evc&iooem ad Poceftates» qoatom esponenics iint oumeri in*

tegri» non infiint: erunt adeo Jlr-^«; "t" -^ ;

— i &c. Funftioncs rationales Ipfius «. Ac hujufmodi

cxprelfiones \/«^; 4 + ^/idd— ««),• ^(4— -H

cfum runaioncs irrationalcs ipuus

fU tmmode difiiigimm im Ea^liti^

Explidt» iiiQt, quar per (igna radicadia funt evotutar» cujo^
• aoodi exempla modo fiint daca. Implicil» vero Fun^onesirra-

tionalcs funt quat ex refolutione xquationom ortum faabenr.

Sic Z critFundio inaciooalis implicitaipiius*» (t per Inijuiinodi
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I N G E N E KE. 7

«quationem = dz. 2* — h dcfiniarur ; quoniam va- Cap, I.

lorrm expliutum pro Z> admiflTis eciam fignis radicalibus, cx-

hibcre non licct ; proptcrca quod Algcbra communis nondum
ad hunc perfcdtionis gradum cfl cvccta.

FMfStmf wmimdUt Jam fiihMfyukmm: m Jmegras & Fnfc-

In iUis oeqoe cniqiiui habet exponeotes ncgativos, neque

esprefliones continenc fin^ones» in quarum denommatores -

ooanttias variabihs « ingre«litnir : «nde incclligtrar Fnn^ones
nadas ede » io qtitbus deoominatofcs x. continentcs , vel expo-
nentes negativi ipfius « occurrant. Fun^ionum integrarum

iiaee crgo crit Formula gencralis: a h z. -^c z* -^dz.^ + e z'^

ft>* + nulla enim Functio iphus intcgra cxxogitari

potcft, quar non in hac cxprcflione contincicur. Fundiones

autcmfrafte omnc5, qnh pliircs*frn<5^ioncs in unam cogi pof-

lunt, contincbuntur in hac formula:

•+ Ca + C** + *«•

ufai notandum cft <|oamiiatcs conftaotes 4^ &c.

•> €f yt A *c. fite finc atimtiadTsr» iive ncgatif«> five io-

tegrr five fiate» five mtionalcs five ictattONDales» five etiam

traofcendentes , naturam Fundionum non mutare.

lo.

jwrr <rr Niitltiformef.

Fundiio autcm uniformis cft , qua; fi quantitati varinhil! s

vaior dcccrminatus nuicnnquc tribuarur , ipfa quoque unicum

valorcm dctcrminatum obtineat. Fundtio aurem Mulliformis

cft, quae , pro unoquoquc valorc dctcrminato in locum variabi-

lis z fubftituto > piurcs valores dctcrminatos cxhibct. Sunt

kjhur omncs FnoAioiiet catfooaIcS| ihre iotcm fivc fradie ,

'1nio6Uones Doilbmics % quoniani cjonnodieaprcfiiones, quicuii>

qoe vador AHUititaii variii>iii trlbuatur» ooii nifi unionn valorem

pnteiL run^oncs autem irradonales omnes funt multifixmics»

propterea qnod fijgoa ra^kalia Amt ambigu a, & gcniottm vnlorcm

jovohrwiit. Oamrancim qiioque imer FuDdiones tranfccndeo*
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'8 DEPVHcrroMrnus
LiB. Ltcs, & iiniformcs i & multiformcs : quin-ctiani habcntur Func-
""""^

nones inrinititormcs j cujulmodi cit Arcus Circuli Sinui z rci-

pondcns j dantur cnim Arcus circnlarcs innumcrabilcs qui om-
ncs eumdcm habcanc Sinum. Dcnotcnt autcm ha; littcra? P

,

Qj Sy T &c. fmgulae Fundiones uniformcs ipfius z,

11. Fitn^io b^mrmu iffius z tfi tjitfmHU FftmSia, fud fra fm»
vis kfm z vdsrt dettmbkitt , gtmmm ^kdtnm f^des$»

Hujufinodi Fuoftioiies radkes qmdm adiibeiit » oc

quicniuiiie cnioi valor pco « flamatiir cipidb»
V^(a«+cc) dapUcem habet %iiificatiiin , vcl af{irmativuiii vel -

negativum. Generatim vero Z erit Fun<^io bifonnia ipfius

fi determineair per xquationem quadraticam —?- f2 -4»

Qj= o : fi quidem F Sc fuerint FundHones unlfbrmes ipfius

Erit namque 2 =^ i ^ + ( ? — ) ^

patet cuiquc valori dctcrminaro ipfius diipiiccm valorem dc-

terminatum ipfius 2 rcfpondere. Hic autcm notandum eft

,

vel utrumquc valorem Funcuonis Z cflc rcalcm, vel utrum-

que imaginarium. Tum vero erit fcmper, uti conftac cx na-

tura acquacionum , biQorum valorum ipfius Z funmia ^ ,

ac prodiidam =
12. FimSm ir^nms ipfiits z fim fr» fmfvkiffms tvM»*

rr, tres vdkrts dettrmU$dtss txkAtt,

Hujuimodi Fundlones ex refotucione «qoitionum cubicanim

originem trahunr. Si enim fuerinc F, Q^y^B, Fondioncs

imiformes, fitque — PZ* + Q^Z — /?= o, crit Z
Fundio triformis ipfius « ,* quia pro quolibee vatore decermina-

to ipfius z triplicem valorcm obtincc. Tres ifti ipfius Z va-

lorcs unicuique vaiori ipfius refpondentes , vel ertinc omncs
reaies, vel unicus eritrcalis, dum bini reliqui lunc imaginari!.

Orterum condat horum trium valorum fummam perpetiio clfe= F; fumniam factorum ex binis cfie= i^, & ^rodu<i;tuxn

ex omnibus tribus cflc = i?.

1 3* Fm^ '^imkr^iirmis ifpts ztfi, ftidfrt ^mws iffiiis z
fniUrt ^uMtmt vtdms dettrwmmm mbiiee*

Hojiifinb^ Fbndioaet cx icfoliitioiis aeqiiatioiiirin biquadr»*

tianiia-

•
,
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tkarom nalaintiir. Quodfieiiifn P, Q^, R, S denotent CAi. L
ftmdioncs uniromies tpfiDS « , flicritquc — PZ' -HQZ" —

—

*^RZ -jrS s=o , crit -2 Fundio quadriformis ipfius «o...

quod cuique valori ipdus z. (padtofkx valor ipHus Z rcfpon-

det. Qiiatiior horum valorum crgo , vcl omnes arunt rcalcs,

vcl duo rcales duoquc imaginarii, vcl omncs quatuor crunt

imaginarii. Ccterum pcrpetuo fiimma horum quatuor valorum

ipfius Z cft = F, fumma fadorum ex binis = fumma
fadorum cx temis— , ac produ^Sum omnium = S. Si-

mili autcm modo comparata cft ratio Fundionum quinquefor-

miain & ieqnemiank

t4. Bit «p^ Z FtmSit m»kykims ifpus z, quit» f>r$jfMfmt

^Mdm ^fks z, m exMa «uAfvrfmr mmenun mmkm mriuim

Ji Z dcfiniatur fer bdnc d/jM4tioHem Z" P Z*^ ' 4"

d Z"~*— RZ"""^ 4- S Z"""* — <^ir. =o."
Ubi quidcm notandum cft » cfTc oportere numcrum intc-

grum; atquc pcrpctuo, ut dijudicari pofiit quam multiformis fit

Fundio Z ipliusz, sequatio, pcr quam Z dcfinitur, rcdud
' dcbct ad rationalicatcm j quo iado cxponens maxima; potefta-

tis ipfiiis Z indicabit qu«ntum valoram nuroenim cuique ipfius

.« vaiori reijjondentium. • Deinde quoque tmendnw eft litce-

nsF, Q^» R» St 8cc. deootare dei>cre Fnndioncs unilbrmes

ipfius « : ii enim aliqua carum jam efiet Fundio muitiibrmis

,

tum Fundio Z multo plures prxbitura cflec valores uniairqiie

alori ipfius e rcfpondcntes , quam quidem numerus dimenn^*
num ipfius Z indicarcr. Sempcr autcm , fi qui valorcs ipfius

, fiicrint imaginarii , corum numerus crit par ; undc intelligitur

,

fi fucrit n numerus impar , pcrpctuo unum ad minimum valorem

ipfius Z forc realcm : contra autem fieri pofle . fi numcrus »
fticrit par , ur nullus prorfus vnlor ipfius Z fit rcalis.

15. 5/ Z ejMfniodi fuerit Funciio multiformis ipftus 2 ut perpetuo

mnnifi unicum vaUrem exhibedt redUm ; tum Z Fun^ionem nni-

fsrmem iffins z wtemietur, dc fiernm^ite Uco Fmt^nis mniftmti

fifurPdri /ftterit,
''

' cnleri iit»Hbtff.mAmil. infn. fdrv, B EjuA
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lO DEFUNCTIONIBUS
LiB. I. Ejufmodi Fundioncs erunt P, ^ F, ^P, &c. quippe qua?

. perpetuo nonnifi uniciim valorem realcm prsbent, reliquis om-
Jiibus exiflentibus imaginariis , dummodo P fuerit Fundio uni-

m
fbmk i^Gios «• Hanc ob rem hujuiinodi cxprefliof » qno»
desji fiierk numerus iinpar, Fun^omlM» uniformibus«onunie>

lari poteric $ five m Bmk munenis par five impir. . Qiod fi

aotemvfiierit nwnerus ptr» tum P" vel nuUum lial>elMC

alorem icakm» vel duoss ex quo ejuiiBodi cicpreiliQaes

m

, C¥iftfnte «.numcro pari, eodem jure Fundtionibus bi£M>

mibus acceniert pocenmt: fiquidem fia^o adminorestcr»

minos oon fiicrft redocibilis.

Sifierk y FtMffi§ fMMtmffite ^futs z > ttm viiifim t fHt

FmM§ ^fitu y«

Cum cnim y fit Fundio ^»fius c> five uoifiirmis five multi-

formis; dahitur xquatio» quajr perx & conftantes quantitatea

definitur* £x eadcm vcro aequatiooe viciffim « per jr & con-

fiantes definiri potcritj unde quoniam j eftquantitas variabilis»

z. rr<]uabjtijr expreflioni cx y conftantibus compofita? , crit-

que avko Fandio ipfiusjr. Hinc quoque patebit quam raul-

tiformis F.in<^tio futura fit z ipfius j : ficriqiic porcft ut ,

etiamli y fucrit Fun(5lio uniformis ipfius z, tamcn z furura fit

FunCtio muliiibrmisipfiusjf. Sic fi cx hac xquatione per «
dcfiniatur> ^«c; erit utique jr Fundio crifor-

mis ipfius z , contra vero ti Fundio tamum bifiMtnis ipfius y,

17. SifitriiA y & X FimSimei ^fim z, trit quoqnc y F/ko>>

Ar0 t/f/Sti %.y & vidjpm x FuniJi^ iffiu y.

Cum enim iic y Fundio ipfius z, , erit quoquc Fundllo ipfioft

v : fimiliquc modo erit etiam x, Fun^io ipfius x. Hanc ob rent

Fundio ipfius y xqualis erit Fundioni ipfius >ri ex qoa sfquatio»

nc & 7 pcr X & vicevcrfi x pcr y dcfiniri potcrit : quocirca •

maoiicftum cit eik | JE^MO^oncm ipiius x> acquc x FuiKUioncni

ipfius
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ipfiiis^. Sxpifllmc quidem has Fiindtiones cxplicitc cxhibcre Cap. L
non licet ob dcfedum Algebra? i inrcrim ramcn nihilo minus ,

quafi omncs arquationes rcfolvi poflcnt , h.rc Fundlionum rcci-

procatio perfpicitur. Ccterum per methodum in Algcbra tra-

dicam, ex datis binis xquationibus, quarum altcra continet jr

it s> altm vcta jir & pcr etinifMRloann qBamkatis c Ibr-

flublciir una aeqnatio relatfoacm incer x 6c y exprimens.

i8 ^jfnfkt demfue finuUm FmUlimmm ftaUmntfim$ mumUi

.

' fo Emdif /4r ^/tfils ftu emulem Jdi v^Umm, /kn fn s
fenMtur vdUr determindtus + k frve— k.

Hujuibiodi ergo Fun^o par ipfius x. erit x> z ; five enim po-

natur « = k, five «=— eundem valorcm prgcbcbit

expreflio «s, ncmpe zz, =4- k k. Simili modo Fundiones

parts ipiiiis « eruot hac ipflus « poteftatcs s'^ , , «' , & ge-

neracim onmis poteflas «" , fi fiietit m numenis par» (jve a^
m

firmativus fivc ncgativus. Qtiin ctiam cum z," mentiatur

Fundiooem ipiius « uoi^mcmy (i « (ic numerus impar» per-
m

fpicuum cft forc Fundionem parem ipfius fi w flicrit

numerus par , n vcro numcrus impar. Hanc ob rcm , cxprcf-

fiones cx hujuimodi potellatibus utcunque compofitse prarbebunt

Fbndioocs pares ipnus c$ fic 2 erit Fon4fUQ'par ipfius £, fi

fiierir 2= 4 + ^«* 4- '«'^ + + ilem fi fiierit Z

tes fia^ ipfius « inaoducendo, eric ZFuodio par ipftis « fi

fiicricZ=^+*«T + tf»?+<^«^ «rc. Tel Z b i +
If z, * + <:* 7 + y + &c. vel Z =
^"^^^I

+ —L-±^J. Cnjuimodieiw«ffiones,aimoin-
•+Ca^ +y« J +/;^
nes fiot Fundiones uniformcs ^fius«, appdlari potenint Fitfi-

^ones pares uniibnnes ipfios c.

B 1 ip. FjrMf.
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12 DEFUNTIONIBUS
L 1 B. I. ^9' F^^i^ fnultiformii par tpfuu i ij}

, quA ciium f pro qu(t»

vis vdUre iffms z fUres exhibedt valorcs detcrmmM^s , tdmt» us*

dtm vdtores frdkef , Jhe f&Bdtur z= + k, fiue z=— k*

Sit z eialmodi Fim^ flmltilbrmis par ipiios «s quqoiaai

natora Fuottoats muliifbfinxs exprinitur per «quatioacm inier

Z 8c9i m qitt- Z tot Inbeat dinienfioaes, quot Tarios valores

compieAtmr) maniicfinm eft Z fbre Fun^onctt mukifoQnei»

parcm , in srquatione naturam ip(ius z «rprimence quatititas

variabtlis z ubique parcs habcat dimcnfiones. Sic , ii fuerit= i z* -H ^ «*, crit z Fundio biformis par ipfius «; fin

autem fit Z' — dz^ -f- Ifx^Z— c z.* =o, erit Z Func-

tio triformis par ipfius «i atque gcncratim , fi F, Q^, S ^c.

denotcnt Piindtioncs unifbrmcs parcs iplius z,^ crit ^ FuECtio

bitorrais par ipfius * fi fit Z* —- P Z + 2 crk

Fundio uiformis par ipfius a fi fit z* — jP 2* -j- — ^K o , & tta pocro.

ao Jhe mtlfkmis Jhe muUiforms^ f0r i^us
irU e/t^kwli exfrejk tx fagmiiMU iMidkiU z & ctt^smmti

. JLUd , in ^Hd ulfi^tte m$merm Smn^kmtm ifjitts z fii pdt,

Hujiufmodi ergo Fundiones , praccr uniformes quarum exem-

pb ante funt ailata, enint &e cxpreflSooes m+ yj{}k—

-

j je JB+ f «— I ; item + C*' —
Off^r pMtet fnne^tmt pms-istt definin ftfiii ^ m eStmhtr sjt

FiM&itms^fiits zi^
Si cniin ponatur = fucritque Z Fundtio quxcunque

ipfius jf ; reOituto ubiquc locojr, crir / cjufmodi Fun(4io

ipfius jn qua i ubiquc parera habcat dimcnllonum numc-
rum. Excipicndi tamen funt ii cafus , quibus in cxprcf»

fioiie ipfius Z occurrunt /7 : ac hujuimodi alia: formas , quap,

htto y= fiena radicalia amittunt. Quamvis cnim Hty -4-

dy FuiKfUo iphus 7, tamen pofito y= zz., cadcm expref^

fia non erit Fon^o par ipiius «; com fizt j -i- V dy
• ^.«yr^ £zduii$ ergo Ut cafibos> definitio liltima Fundioi»

nunii
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fiuin parfum erk bofia» atque a4 eiuiiliodi Fundiones forpMui- c a p. I.

das idonea. —

—

21, Fun&it impdr ipftHs z ^ ejHfmodt Tun&i^', titjus vdUr^fi

Hujufinodi Fun6ioiKs rrgo imparcs criint omncs porcftates

jp(iu5 z,^ quarum cxpoocntcs funt numcri imparcs, i;c , z,\

&c. itcm«~' , * ' i

etlam erit Funsflio impar , fi ombo numcri, m 8cm fuc-
'

rint numcri impares. Gencratim vcro oninls exprcflrio ex hu-

juimodi putcititibus compoina crit Functio impar iphus c; cu-

. juiinodi iiint» 4«+ i** : 4« -f- 4« » iteoi *^ 4-4

&c. Harum autem FandTonam natora 9c inventia

cz Fundionibus paribus fiicilius perlpictccar»

2t,Sf FMtf£H§fsm ^puz mtUtipliceturper 2 vtfper ejufdcm Fun^
^cnem imffarem (juamcunqut

, prodtUtum erit Funcfio impar ipfius

Sit P Functio par ipfiiis 5: , qiur idcirco manct eadcm fi lo-

co ponatur— quod h crgo in produ<ao Fz , ponatur— z. loco prodibit — Pz.; unde Fa crit Fundio impar

ipfius z.. Sit ]am JP Fundio par ipfius«r & l^^fiindio impar

ipfius i atque cx Deiinltione patet fi loco « pofiatur — « >

inanerc enndem , arvalojiviD ipfiut abire

in fitt negativoan — Q_,> quare prodoton FQ, pofito— z
loco «» absbie in — FQ«, lioc eft m fin ncgativnm^ eiic*

^pit ideo Fj2.Fandib unpar ^fins Sic cum fit 4+ VC.^^'
4- C£) fundio par, & Fon^ro imparipnus «, erit produc-

tom 4«**+ V ('''T-f* «« ) Fundio impor ipfios fimili»

que modo « x l±ii^= ^^ +^*' Fonaio impar ipiias^

«. Ex his vero etiam infclligitur, fi duarum Fundtionum P&
Q^i quarum altcra F cft par , altera Q^, impar , akciii pcr al-

tcram dividatur , quotom fore Fundionem imparem > erlt ergo*

itcmquc Funitio impar ipiius «•

Diglized by Google



14 DE FUNCTIONIBUS
LlB. I. 15 - Fan^lw uHpdr per Funchonem imparem Vii mulftfiuiimr,

.
vel di vidd:ur \ qitod rcfulut ertt YunUio fdr.

Sint S FunC^iones iiiiparcs ipllus * % ira ut , poii-

to— s loco z,
, Q abeat in— i2> & ^ — atqiie pcr- «

ipicuum eft tam produdum O ouaoi quotum ^ cundem
o

valorem retincre , eti^fi pro « pooatur — « s ideoqiie ei&
utrumquc Fundioncm patem ipfius «. Manifeftum iiaque pof-

ro cH- cujiffque Fiinifljonis imparis qiiadranim effc Fiinf^fonem

parem cubum vero Fundionem imparcm » biquadracum itcrum

Fun*5tioncm pcirem
, atque ita porro.

24 St fuerit Y FundiM tmfdr ifjiits Zi erit vicijftm z Ftmift»

im^dr tfjtHs y. ^

Cum cnim fitjr Fun<5iio impar ipfius « ; fi ponatur — «lo-

co « , abibit jr In—jr. Quod fi crgo z. pcr j definiatur , ne-

ceile eft ut pofito— j loco 7, quooue «abeat in — c s crit-

que ideo c rundio impar ipfius j.
' Sic qiiia, pofito^ >

eft j Fun^o impar Ipfius zi etit quoque > ex cquatioae-t?—j
fcu «= jr^ , z. Fun^tio impar ipfius j, Et quia fi fiierit y

cft^ Fundio impar ipfius «, erit idl&m} ex

cquatione ht? -4* Taior^pfius « pcr;r expreiSis Fuoc*

tio impar ipfius y,

cn^ns pngulis terminis tu/merm dimenjtotmm, puuy <^ z ^r^-i^-

/t«iiir sottjtmBm^ fi^ vHpm tikî » vei mfit^i ttm y Ftm&i0
U^pdr ipjtus z.

Quod fi cnim in cjufinodi aequatione ubiquc loco fcriba-

tur — j fimulquc — )f loco ji omncs aequationis termini vel

mancbunc iidem , vcl fient ncgativi , utroque vcro caAi xqua-

tio manebit cadcm. Undc. patet — eodcm modo pcr —

«

detcrmlnacum iri ,
quo + y pcr 4- & dcterminatur ; & banc

ob rcm , fi loco « ^onatur— «, valor ipfius j abibit in—jf

,

ieti jr erit Fundio unpar ipftif Sic fi fuerit yAyjss&syA
-H *«» f i vel y* +. ^jrjr» sacs -f ^ i/c, ex

ucraque Miatiooe y erit Fuo&o impar Ipfius «•
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2S. Si Z fiterii Ftat^U iffius z , & X FuncHo ipftus y, ^r/. Cap. L
- mne Y codem modt defniAtur per vdriakilem y confiantes ,

^«^^

Z defnitur per zaridlfiiem 2 ^ con/fantes\ tum ha FuHUienes

Y ct IL vocantur Yunclioms ftmiles iffgrum y &
Si rcilit ct fueht Z~a-{-i> z-\- r , & r=:^4-{- , crunt

Z & r Functiones fimiltvi iplarum z Sc y , fmiiii |lic modo in mul-

tifbrmibus, fi fiicrit 2' T'~ajyT + ^ i crunt

ZSc rFun^iones Hmiles ipiarum « & 7. Hioc fequitur, ft

T^Z fi]eritit*hajufinodi Fun^oncs fimtlet ip&rum 7 & c; tum
fi loco s firribatur^, Fun^onem 2 abituram efle taFundioncm
r. . Solet lurc fimilitudo etiam hoc modo verbis exprimi , UC

T raiis Fun^fHo dicatur ipfius jf, qualis Fun^o iit Z ipfius

Hx locutiones pcrinde occurrent, live quantitntes variabiles z.

a fe invicem pendeant, fivc fecus : (k qualis FunAio eft

dy-h ^y^ ipfius talis Funtflio crit dfy -\- n^ b {j -\~ n y
ipfius y+n^ cxiftente fcilicci « == 4- « : tum qualis Fundio •

eft
' 1

t

ipfim «, i»li«Fiiii6ioerit --H-+JAj: f

k>iius ~* pofitojr = —
, Atquc cx his iuculcnter pcrfpi-

citur ratio fimiiitudinis Fundlionum, cujus pcr univerfam Analy-

iin itiblimiorem ubcrrimus eil ufus. Ceterum iixc in genere
' de natura Fundionum unins variahilis fuffirfre poiTunti cum

plcnior eipofitio in applicatione icquente tradatur*

. , . _ ^^^^^^^.^^^ •

C A P U T IL

Di transformAtiom FundionHm.

1 7. I UniiicHes tn ulius formds trmsmutantur , vel loco juam-

jC titatis variabiiis aUam imrodHeende^ vel eandam |«rj»>

vmakikm ntinmhi^

Quo4 fi eadem quaotitaa Tttnbilis imaiiir, BmATo pro» .

|rie ffliicvi nDii poteft» Sed oniiiis tnuisfbnnatio confiAtt tst

aiioi
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16 D E T1{AKSF0B^MATI0ME
LlB. I- alio modo candcm Fundtionem exprimendi

, quemadmodum
ex Algebra conftat candemquantitatcm pc; jiUircs diverfasformas

exprimi poilc. Hujulmodi transformationcs iunt , Ci ioco hujus

• Funiiionis 2— 3 « -|- zz ponatur (i — «)(2 — vel

(j-h^)' ioco if* -f- 3 3if«ie4. vcl — '+
* - loco — ; velv^(i 4-«) +xloco '

qua: cxpreiTiones, ctfi forma diffcrnnt , tamcn rcvcra congruunt.

Sarpc numero autem harum plurium formarum idcm fignihcan-

tium una aptior cft ad propolirum cHicicndum quam rcUqu2 »

& hanc ob rcm formam commodilTimam eligi oportct.

Alter transformacionis modus , quo loco quanticatis variabilis «
aliaquanth» yariabflisftntrodndtur , quc quidcfin ad c datamte-
iieac felatiooem , per lubflinicioncm fieri didttir i hocque modo
ita ud coovenit» ut FunAio propofita fucdndius & commo-
diusexprimatur, utiiiiAapcopofitafueritipfins«FuDftb, 4*—
^d* dd x,z— 44«' +«*» loco^— sponatur pro-

dibit ifta multo (implicior ipfiusjr Fun(fbio 7^ : fi liabeatnr

hflec Fundtio irratioiudls 1^(444-««) ipfius fi ponatur c

=3s ^ uia Fundio per j exprel& . fiet rationaiis

—^^^» Huncauteffl ttaRsformatioiiis noduin in iequees

Caput difiiEram, hoc^Oipice iilum» qut fine fiibAitudone pro-

oedit , expofiturus.

28. Fufrilic itttegrd ipjtus z fdfmmmen tmmddt mfids fdS^*
res fefshitur^ fi^^^^ frodu^m trdnsformdtur.

Quindo Fimdio intcgra hoc pado in ft<ftores rcfolviturT cjus

natura mtLilto faci!iii<; perfpicituri cafus enim ftarim innorcfciint,

quibus Functtonis ^alor fit =0. Sic ha-c ipfius Funttio

i— 7« + transformatur in hoc producluin ( i ~ c ) ( i

~~"*^f 3+*/' cx quQ ftatim iiquct Fundioncm propofitim

tribus cafibus fieri= 0 ; fcilicet ^»= 1, <Sci.^a, & «
«a»— 3 , quac proprietttes ez fimna s— 7«+«* non tam
fiicile intelliguanir, filfaifiaodi Faftores , in quibus Tariabiles «

nulla
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TUNCTIONUM. i?

nulla occurrit potcftas, vocantur Fadores nmp!icc«;, ut diftin-CAP. IL

guantur a Fadoribus conipoflcis, in quibus iptius ^ ineft qua-
^

dratum vcl cubus , vel alia poteftas altior. Erit ergo in gcnere

f-\-g 5 forroa Fadlorum finnplicium sZ+^z + ^ forma

Fa<ftorum duplkiumi / -^-fs-h forma Fadorum
tripUcium, & ita porro. Peripicuum autcm cft Fadorem dupU*

cem duos compkm valoces fimpUces , Fadorem tripUcem tttt

(impUces, 9c Ita porro. Htnc Fundtio ipfios « oitc^^ Jn qu*

cxpcNiefis dmlxim poccAatis ipfiiis z cft «omtaebk m Fao-

tores finq^icesi ex quo 6mAy fi qot FaAores fiieiiiir Tel dupU*

ces vcl triplioes» -Sec numerus Fadorum cog^io&eciir.

. _ zp. Fs&trfs fiffifiluts FHn&Ums ci^ufnmf» im^M Z ifjktt Z
rtperiuntur , fi Fii»ffi@ Z mhiia dqudUs penAlur , Mt^ue ex hdC

d^uatwm omnes ipftf^s z radices inve/ii^rentMr : finguU enim ^^^Mt

Z Tddices ddbunt totidem Fdctores Jimplices Funhionis TL.

Quod ii enim ex afquarione Z= o, fucrit qiurpiam radix

x=/, erit z—/divifor, ac proinde Facflor Funitionis Z,fic

•jgitur invcftigandis omnibus radicibu^ «tquaLioius Z.= o, qufl!

&c «=^, z= >&; &c., Fun^o 2 rcfolvetur tn •

fiios FaAoces fimpUces, acqoe ttaosfonncbitiv Sn prodttAnm 2= { «

—

fy ( »—g) («— acc. ! obi qiiidem notandum
cft lli fiuuDff potefttds ipfios « in z non fiierit coeffidens«
•f-x, cumpcodndnm («—/} («

—

g) &c.infiipcrper illom

coeffidentem moltiplicari debere. Sic fi fiierit ZtssaAib

4- B^* ' -h C"*~^ 4- &c. crit Z=A. (4—/).(^—
(«— &c. At fi frerit ;?^v^-fBz -{-Cz^ + Dt.'

4- &L. atquc .rquationii Z=q radices 4 lepeica: iint ; />^; ;

/'»

&c.erit -2-)(i—^Xi— j-).^. £xhisautcm

yictffim inteUigitur , u Fundionis Z Fa^or fiierit £

—

f^ ictt

I— y- i tum valorem Fondionis in nihtlom abiie , fi lo*

co«ponatur/ Fado cnim »=/, unus Fador z—f^ feii

1 — -j-, Fonaionis^, ideoqociplaFun^o Zcvancrceredcbcc.
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Ig DE TK^NSFOKMATIONE
LiB. I ^o. Tddhrts fimfUces erg» tnmvei reddest vei md^gmdrU $ &s

Ji FtmBi» Z kiem Fs&tnt m^gmMim mrtmt mmttrmJmfer tirit

Cum enim Fadores firaplices nafcantur ex radicibus .rnna-

tionis Z-=o , radices reales prxbcbunt Fa»Jlorcs realcs, &: ima-

ginarit^v imaginarios ; in omni autcm arquatione numerus radi-

cum imaginariarum remper cft par : quamobrcm Fundtio

Tcl nallos habebic Fadores imaginarios, vel duos, vel quatuor ^

el lex» dcc. Quod fi FunAio Z duos tantum habeat Fadores

. imagnianos » eonun prodiiduni erit reale , ideoque praMnt
Fadorem dq>Ucem realem. Sit enam produdo ez omni^

bus Fa^ribos leaUbos» erit proda^m duonmi FaAoram tma*

ginariorum = y ; hincque reale. Simili modo fi Fundto i

habeat quatuor , vcl /ex, vel o6lo 3fc. Faftorcs imaginarios

;

erit eorum produdtum fcmper rcalc : nempe acqualc c|uoto , qui

OTitur, nFuodiu ^ dividatur per produdum omnmin Fa<ltorum

rcalium.

Sifmerk Q^tduBttm rideest ^^matmr T^iBefihm ftmfUcu

hm ink^gmmimy $ttm idem Itm frtdttffim Qjrefilvi fttm$ im tbmt

Fndmt dt^^t ffdtt,

Habebic enim Q^ejufinodi formam «^4*^«* +
+ ^ i quae (i negetur in duos Fa<flores duph'ces reales reibl?!

poife^ rdblubUis eric ftatuenda in duosFadores duplices imagi-

narios; qui hujufmodi fbrmam habebunt za— 2 (/+f\/—iX
-f-r-f-.f\''— I. zr..— 2(/— /f\^-—~\^z.+r /\/— r;
nli^ cnim formae imaginaria? concipi non poliunt, quarum pro-

du<flum fiat realc , nempe = z,* -\-Az,^ Bz* + Cz-f-P,
Ex his au;cni F.K^tui ibus imaginariis duplicibus rcqucntes emer-
genc quatuor Jrattore^ iinipliccs imaginarii ipiius Qj

I. «^(^+^/—O+ v^05^+a/^— ffr^—V—

0

II. »—O^+fV'—0

—

VO^/^-^iffV—i-^ff-^*'—V— 1>
I I I.s—(/—fv'—0+ y/Cff

—
2/>fV—X—ff

—

r+ si/— 1)

I V.*— —^y^—

—

2ff)/
—i—jf—r+V—»)

* * Horum
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fVNCTIOKVM. 19

Horum Fadorum muItipliGemiif primus ac terdns in ie invicem, Caw.JL

pofico facevitatis giatia, /=/5^—f^^r, & nr— 2/f— /,• crit^*
—

—

^e horum Faftorum produftum=xg—(2/—Vsf -f- 2V(/H-««))c

+//+ f
^—/ v^a<+ 2\/(/^+»") -h A^/+ i quod uti-

que cft reale. Simili autem modo produttum ex Fac^oribus fe-

cundo& tjuarto crit reale ncmpe == -s^—(2/-j-v^2/+2V(//+«i«))*

+//+ ff -i-/ v' 2^+ ^ V : '
'
-f- » " ) + (/ /

+

Qoodrca produ^m propofi^um Q^, quod In duot IMores
dupUces reaies reiolYi {Mafle ncflibatur> nihilo minus wSba ih duot

Fadores duplices tcales eft rfikiliitum.

3 2 - St Fun^io htegrd Z ipftm z tjuotcun^ue hahtdt Fd&ortffim-

flices iwdgwAnos ^ bmi fcmfcr UA CMjfM^gi fc/fuDt a Mt corttm fro'

dHttnm jiM rcalc.

Quoniam numcrus radicum imaginnriarum fcmpcr eft par ,

fit Is ac primo cjuidcm patct produdtum harum radicum

imaginariarum omnium efTe reale. Quod (i ergo duae tantum

tadices imaglnariv habcantur , erit earum produAum utiquc rea-

le s fitt autem quatuor habeantur Fa^res imaginarii « tum » uti

vidimus » eorum produAum refolvi poteft m duos FaAotes du-

plices rcnles fornur/c£+^«+^* Quanquam autem eundem
demonifaaodi moduhi ad altiores poteftates extendete oon licet,

tamen cxtra dubium videtur efle pofitum eandem proprictatcm

in quorcunquc Faftorcs imnj^inarios competere ; ita ut fcmper

. loco 2/; F.iftorum fimplicium imaginariorum inducl qucant » Fac-

tores dupiiccs rcalcs. Hinc omnis Functio integra ipfius re-

fblvi potcrit in Fa<itores rcalcs vcl fimpiiccs vcl dLiplices. CJuod
quamvis non fummo rigore fir demonftratum , tamcn cjus veri-

tas in fequentibus magis corrol^orabitur, ubi hujus generis Func-

tioncs d 4- h]' A^b2' -hr^i^'*; ^ 4- ^ -^c^^'' -^^7}'' &c.

adtu in iihufmodi Fa^ores duplices reales refolventur.

C % 33-
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Li^ I I3. Si Fundu imegrdT^^ p^fitt z=i^ mdnmvdmm A, <{p

/i?//^ 2— b , indudt vaUrem B ; /«w , Uco z 'vahres medias imer

z&h ponendo , FiUf&i» Z fmsvfs valmes uudim imm A&^
dccipere feteft.

Cum cnim Z fit Fundio unlformis ipfius r
, quicunquc v*»

lor reali* ipfi tribuariir , Functio quoquc Z hinc \ alorcm rea-

lcm obtincbic. Cum igiiur Z, priorc calu «==4* , nanciicatur
* alorem ^{ poftcriore cafii c=i, autem, yalorem Biib A

ad B ctaDiiFe oon potoric > olfi per omnet valopes tnedios tmis-

cwkIo* Qaod fi ergo xquario Z—i#aso habeat ndicem
tealem:, IShmlqiieZ;—JBso radioem rcalem Ibppedltets vam
rquatio quoque2-~C=o radicem habebit realdm; (i qui;»

dcm C intra valores A 81 B contincatur. Hinc fi expreiBoRes-

Z— & Z—B habeant Faftorcm fimpliccm rcalcm , tum
crxprefino qn:rcunque Z

—

C Fa<-^orem fimpliccm hsbcbk rca»

lem , diJinmf)do C inrrn valorcs A &c B contincatur.

34. Si in Funciionc ifncgrd Z exp9nms mayimM ipftHs 2 potffLi'

tis fuerit numerns i^yipar 2 n -|- i , tum ea ¥tt»Ut§ umcum ad

minimttm hubd'U Fdiiarem fimpltcem rtalem.

H ibcbit fciUcct z hujufinodi formam'
z*""^

'44»»*" +
^ e 5 * 4. erc. i» qoa fi ponatur^sss m
quta valbres fingnlorum>aefmiooii]m.pne primo cvanercum» fiec

Zs ( «0 ^ = 6» f ideoqne Z— 00 Fadorcm fimpli-

cem babebit realem nempe z— oe . Sin autem ponatur a =.
00 , fiet Z 00 •^^'^^ -— ^ idcoquc habe*

bit Z -f- o© Fa^^orem fimplicem rcalcin ^ 4- 00 . Cum igitur

"lam ^—00 , quam Z-f-00 habeat Fadorem fimphcciii rcalemj
lequltar etiam Z+C babitotum elTeFaaorem fimpliccm rcalem

,

fiquidem C continQatnr intra iimites 4- «ot — «o i boc cib

fi C fiierit numenis realis qtiiconoue) five affirmativus, firene*
gativns. Hanc ob rem , rafto C=o , habebit quoque ipfii

Jao^io z Fa^orem fimplicem realem,«— atque qnantitas

CQOtinc^
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cootriiebitiir Intn liinkes *h eo 6c— oo
, cricque idcirco vel Caf. u.

quantitas affirmativa , vcl ncgativa , bML '
'

3 y. FuM^i^ ^ttr iMttgra Z , ia ^tta ex^^mtHs maximdt poteftatis

ifpiis 7 fff numerus impar, vel umtm f>abehit Fa^trem fiitfMfim ^

redkm , X f/ tres , vei fuiaque , velfeftem (^c.

Cum cniin dcmonftratum fit Fun<^onem 2 ccrto uniim ha-

bcrc Fadorem rimpliccm realem z, — rj ponamus eam prjtte-

rc^num Fa^torem habcrc z— atque dividatur Fundtio 2, in

maxiina ipfias poteftas^fic pcr f^—^).

erit i|UQti maxima poteftas= *
, cujus exponens »

€um (tc numctus iinpar, indicat denuo ipfius z dari Fadoreoi

fimpiicem reale;m. SI ergo Z piures uno iiabeat Fadores nm«
pllces rcales, habcbit vel trcs , vel ( qiioniam eodcm modo
progrcdl licet ) quinque , vcl reptcm , &c. Erit fcilicet nu-

merus Faftorum fimpliciiim rcalium impar , & quia numerus

omnium Fatflorum fimpliciura eft= a «4- x , ecic oumcrus Fac-

torum imaginjirioriim par.

36. Tancito wtegrd Z, in qua exfomns maxima potejlatis ip^

ftus z ejl mttnterits pdir vel dttes hshtkit Fd&$resfm^Uces r««- ^

ks vHfttshttTi vUJek,vtl
Poniunus ipfius Z^conibrcBiAoram fimplTclttm feaUiiin numO'

rum imparem 2 m -{- (1 ergo per horum omninm pfoduc^-

ttim dividatuf Fuodio ' i|uoii maadma poteftas enc aas

cjufque ideo exponensmimemt Impar j ha-
' bebtc ergo Fundio 2 pnetcre* undm certo FaAorem fimplicem

realem \ cx quo nnmeruaomntum Fadefum fimplldttm reidiiim ad •

minsmnm erit= a.»-f'i , sdeoque par; ac numerus Fadoniffl

im^bariorum parirer par. Omnis ergo Fundionis imcgra? Fac-

torcs fimplices iqiaginarii fimt nupiicto pares j- quemadmodum
i|Uidem jam ante (^atuimus.

3 «7. .V/ in THfiflidne tntegra 7 esponem maxint^t pc^teffaris ipffuf

Z fuerit nnnurus p.ir
^

at^tte termtnus ahfcltttus jcu confians
^ J'S"*'

'— ajfeclm , tum iun^ Z dd mtnimum du&s heihet Fdiioresftnt-

^ces redles,.

C j, Fundi^i
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LiB. L Fund^io ergo Z, dc qua hic icrmo e(l, hujuiinocU tbriuam

habebic ^"^ + a***""'^^»*'""*^ ..±
f«— Si jam -pofitciir «ssoo , Het, uti fupn idimus,
Z= 00 i atquc , fi ponatur cr=so>£ec2=s'— -J^. Habcbit

ergo Z— 00 Fadorem rcalcm ^ — , & Z -f- ^ Fadorem
X,— o : undc cum o contincacur intra iimitcs — oo & «+ A,
icquitur 2 4-o haberc Fadorcm fimpliccm rcalcm z— ira

ut c contineatur intra limites o & oe. Dcincie, cum pofito— oo 3 fiat z OQ
j
idcoquc Z — oo Faclorcm habc-

atz-f- 00, ^ Z A F.n5iorcm « 4- o , fequitur quoquc . Z
4* o Fa^rem fimplicem realem habere z+ di ita m </ intra

limites o & m- cQntineatur i ttnde oonilat propofitum. £x
liis igitur peripicitur ii Z tal2s fiierit FondUo » qualis falc eft de-

fcripta , «|uatiofiem 2= o , duas ad mintmum imbere deberc

ladices reales , alteram affirmativam , alteram negativam. Sic

arquatio haec + «^* + C^' + yx,— 44=0, duas babet

radices realcs , altcram atfirmativam , altcram negativam. •

8 . Si in Tunffione fracfa ,
ejHantitas i.Kiriahilis z tot 'velplures

h.theat dimcnfwnes in numcr.itore
,

iju.i)tt m dcnonnfuiere ; tttm t(la

Funrna refolvi foterit in du.tf p.irtes , quarum aiterd efi Fun^if

intr^r.i , afarj frA:1a ; in cftjuf nHwer.itore quAntitdS 'variAbiUs Z

fauciores haheat dtmenjtones quam tn dcnommatoret

Si enim cxponens maximx poteftatis ipfius £ minor fuenc

b denominatone quam in nomeratoies nim numerator per de*

Dominatofem dividanir motc Ibltto., donec in quoco ad expo-

neotes n^acivos ipfius s pcrvenianir \ hoc ergo loco abrupn
divifionis opetationc qnotos cooftabic ex porte imegra atqoe

^aftiooe;, in cujus numcratore minor erit dimenfionum numc-

rus ipfius X. quam in denominatorc ; hic aucem quotus Fundioni

propofita? efl xquaiis. Sic, It .hatQ propoiicai fiierit Fun^
ftada l'^^ , ca pcr divifioaem ita rerolvctor.

• • »

««+1;
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FUMCTIONUM. 81

Z^+ iZ
. «4-

1

—'«—

1

eritquc ?-i-|-== ««— i 4- -—p—, HajurmodlFtmc-

tiones fradar , in quibus quanticas variabilis z. tot vel plures ha>

bet d-menfioncs in numcratorc quam in dcnominatore ^ ad

iimllitudinem Arithmcticas vocari poflunt tradiones fpuria- , vel

FunCtiones fradtje fpmix
,
quo dlftingwantur a Funifllonibus firac-

tis gcnuinis, in quarum numcratore quantitas ^ ariabilis z paii-

ciores habct difneniionti quaiu in dcnonunatoie. Funiftio ita-

que fi-ada fpuria refolvi poterit in Fun^OQeni idtegram^ & Func*

ttoncm fiadam genainam; 'hjjircque refoltitfc» 'peir vulg^rem'

vifiofii» dperadonem abfc4vetiir,

'

Ji frimsi nmiffa Tuncfis frd^la refihetttr in duds frdSimes ,

fMdtrum dtmmiimtnsfmt iUis iinis Failsrihus refic^iroe dip$tks-^

Quanquara hairc refolutio ad Fun^ioncs fia^s fpurias feque

prrrinct atque ad geniiJna»; , tamcn eam ad gcnuln^is pbtifli-

mum accomodabimus. Reloluto autem denominatore hujuf^

modi Fundionis fradar in duos Fadores Inter fc primos , Ipfa

Fun(5Ho rcfolvctur in duas alias Funftioncs fradas gcnuinas ,

quarum dcnominaturcs Imc ilHs hinis Factoribus reipective sequa-

ks> hxcquc rcroiucio > quidem fi-a^iiones iiiit gemunz , mi^
co modo fieri poteft ; cujus rei verkils ex exemplo dariBs quam
|>er ntiocinnim perfpicietur* Sit ^rgo propoma hce FunAio

fira^ '
^^4?^^ ' ^"^"^ denorainator 14-4** cum &

afqualis huic prodtifto ( i 4-2*4- 2«*) (i — 2«.4-2«c) ,

fnflio propofitn in duas fraffliones rcrolverur, quarum altcrlus

denominator crir i -4- 2^ + 2^5: , altcrius i— 2*4-2«.: ad

quas invenicnd.is
,

qiii:\ funt genulnar, ftatuamur numcratore*

iiUus «4- w*^ hujus = 4- critque pcr hypotbcfio

1—
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lsi3. t I— + — ay' _ ct+ Qz y+ J^Z
. ^

daiicur a6tu hx dvix fra^oncs, erkque (Mtnmx

Numerntor Dcnomioator

1 + 4**

Cum erga denonuiiQCor arquaUs (ic deiiominatori fiadionls pro-

ppihse, ntmi<iacoiies i|B6que xquales rcddl dcbent: quod, ob
tot littetas tocogtiicas Ct A qaot funt tcrmlni «qnales

cfficicndi , utique ficri , idque unico modo poteric ; Dandia-

nntr icilicec has <|uaciior «quationes

IL—2«+C+iy+^sss— a nr. aC + »^=»?— 4.

Hinc ob «+ y s=s i , & C4. ^ sss— a trquationes U.

IIL dabanc «— >sss'o & /— Css-^; ex qatbos &

.propofi^
'

tcarti^brmatur in bas dvaa

JL_±e -i— J-«

r+iriiii + .- Stoitt ««W» «oJo 6cge pcN

fpipietur' rcfolutionem femper fuccedere debcre : quoniam lcm-

•per tot littera: incognitac introducuntur , quot opus ci\ ad nu-

mcratorcm propofitum dicicndum. £x dodbrioa vcro firai^io*

«im commooi intcl%tmr hftnc reroimionem (bcccdcfe non po^
ie, nifi ifii deoominatotis FaAores fiieriiic bterfe primi.

40. Fmt^ jr4£iA ^ tn m Jra£U0nes fimflUes firmd

p
^

refolvi poterit , quttFnffmt fi>ifU(ti h^ktt demmimUtr

'
^ . . - t ,

.
Rcprs-
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FUXCTIONUM. %S
•

jvCpnriCiicsc tuc jracdo ^ rnncaonctii ijDaincnfKitic xr&caun

ecnuinam , ita ut &^rmt Funcdoncs intcgr» ipfius -c, atquc

luinma potcftas ipfius z in minor (\t quam k N* QiKM fi

crgo dcnominator ^in fiios FoAorer fimplke$ fefolvatwr , hi-

«quc inier fc fucrint ina^qualcs^ cxprcflio -rr in toc irattioncs rc-
< *^

folvccur , quot Fadorcs (implices in denominatorc H contincn-

tur ; proprerc.i quod quifque Fador abit in dcnominatorem frac-

tionis parualis. Si ergo p— fuerit Fador iplius J'^, is

crit denominaror fra<ftionis cnjurdam partialis, & , cum in nu-

mcratorc hujus iradtionis numerus dimcnfionum iplius z, ml-

nor cfle debeat quam in denominarore p — y -c- , numcrator .

nccef&rio crit quantitas conflans. Hinc cx unoouoque Fa&ore

fimplici p — y£ denoRrinatorb'!^ iMrcctar vMo fhnplcx

^ ut fumma omnium iiarum £:a^onum iic squaiis.

fy&kuiX pcopofitaB '

£ X E M P L U M»

Sir , excmpli caofa , propoiia h^a ^wadm SoSgs^
^

i

quia Fadores fimpliccs denominatoris «iiint ir— ^ , 5c

z -t- iila Fuo^o reroivecur in has tres fiadtoci^ iimpiices

-4^ + r-^. + nrr- = '-^^J » nbl ninKfatorcf tonffaiitts

Bi & C dcfinirc oportet. Reducantur hx fradiones ad
communem dcnominatorcni , qui cric « -

—

x,* ; atquc numc-
ratorum fumma xquari debebic ipii x-i-e£, unde iAa «quatio
oHtor

:

^ulcri Jadrfidif0. m Andl. infi», pdrv. D qus



2S D£ TI^ANSFOIlMATrOME
Ltb. T. quT tottdem comparationes praebet» quot ibiit litte» iaCO^

gpitae By Ci erit fciiicct ,

ra*.— A-hB^C^ i:

Hinc bt B— C=2 , & porro A=i ; B=i & Cs=
— I. Fundio ergo propoiica

'
refolvitur ia banc £)r«

mam — 4- -^— Siraili autem modo intelligitur,

. quotcunque habueric dcnominator N Fadores iunplices inter fe

.
incquales, fcmper fiadioncm ^ in tocidem ftaAtones (m^

' ees refolvi. Sm antem aliquot i^idores iberint seqnales imer

ie> ntm alio nHMlo poft-expUcando relbltttio inftitai debet.

• 41. Cnm (gimr fM«$ AASrfn^kx dmmiiutmt N fip-
fetBut frMffiHiem fmftUem fr§ nfiimkiu Fm»£S$ms fNfit/u»

i efkndendMm eft ^0$medo ex Fd09re. fimpUce dfmmmdmk^
Ce^mio , fracito fimplex refpondcns rcp-'ri.itur.

Sit /> —qz Fador limplex iplius -Y, ita ut fit N==(p— ^^)S;

atque S Fondio incegra ipfius c; ponatur iradio ex Fa(^ore

tpr^mtb oitas= —-— i & fit &9/dao cx akcto Fa^ore de^r . - * p q:^

noiTunatoris S oriunda= , ita ut, fecundum §. 5p. * iiirunuil

A ut M— ^iPfil dsYifibik per /— ^c; quoniam Fundio
incegfa F ipfi quoto aeqnatnr. Qoando vero/—f« Divifiir

cxifUt ipfius M-^ASy ha:c exprefllo poHto « =-^cvancf-

dt. Pofntnr crgo nblqiie loco « hic valor conftans in M
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FUKCTIOHUU. 9f
M
S

6cSi critAf

—

AS=Oy ex quo fict A= ^ilioc<juecrgocAF. IL

inodo repcfirar mmemotA ^aSdoms aaae&m > aiqiie fi
• • y *

ex nnguiis denominatoris Padoribus nmplicibus , dummodo
fiot lnier lc inflBqualcs, hujufinodi finiftiones fimpUces fiMtneiip

tnr > haram fiadionum fimpllcium omnium fimuna crit aeqittlis

FoQ^OQi propofitae -^*

E Z B M » L' U liC

Slc, fi In Exemplo praecedcnte ^^-^^,tt1»cftM=sf4«B»

& y=«— Jt» , fumatur « pro Fadorc nmplicc, crit

I— cfi , ttquc fiadionis fimplids ^ hinc ortas ctit numeratoc

'A= ' = I pofuo <i= o, qucm vaiorcm x. obtinct fi

ipfe hir FatStor {implex £ nihilo xqualis ponatur. Simili modo
fi pro dcnominatoris Fa^e fumatur x—«> m (it f

ciit ^= -
"t" fiido I—c=so» widc czit \ » &

cx Fadore x—z naTcitur fia^o Tcrtius deniquc Fa»

&ori+«, ob.$':=«— «^i, & >^=^-^^-^, pofito i+
as=o, fcu z.=z— I , ciabit A=~i , & iradioncm fim-

plicem= ^\ Quatc per ianc regulam tepoim—^

-Bss -i-
-J-
-^— -i-, utantc.

p

'
i (p—q*)

— q^)°» trmfmiamfotejl m hmuftmdt Jraiiuims farttaUs

u % A
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I. A .
• B •

, C ^
•

(P— <P—»)'- (P—V)"-* »'-'»^

ffHBtitm tmmnm mtmerstms fim pumtkMts tmfmii* .

,

Qiioninm maxiina pocelbs ijfiSm z in P minor eft qaan

crit idcnqiie ? liigiifiiiodi habcbic ibnnates

«4- 4- ^*' 4- ^-xi""'
cxiftcnrc tcrminorum numero cui aK]Uari debct numert-

tor jLimin.T omnium fraiftionum pa-tialium, poftquam linguia:ad

cundem dcnominatorcm (/— ^z^^' fuerinc perdudx : qui nu«

mcrator proptcrca crit =^ 4- 5 (/— f») 4- C* (/— f «)*

^:X|(/—f»)' + -^M^f—fcf^K Hujusiuip

xiflBt ipfios « poteflas eft» ttc Jbij»" , atqiie tiQt babcoaK
littcne mcognits A, B, C, » > . • * ^ ( quarum nunietat

t^=:ff, )'qisot fbnt terniini congrucntes reddcndi. (^amob»
fem litterc cooftames £» C» &c. im ilefioiri poteittiit»

nt fiat Fiindio fiada gentttna =» ^

—

- 4-
• '(P—^^f (P— i*T

B C . ^
1 . . . :

(^-*-9«) . (>--f«> (#—fS) ^ '
•

4-——. Ipfa autcm horum numcratorum inventio mox ik*

cil^ aperietur»

(Pt-* qz)* ,feqMimi wwU fisBitms fmtUUi ex boc FdBne eriu»-

Mg ftf^temm. •

Cujufmodi fradiones part^ales ex fingalis FaAoribns den»:

minatoris,iimplidbiis»qttiaIios(ibi arquiles non habeant , oriia*

tur > ante cft oftcnfum : nnnc igitur ponomus duos Fadores

intcrJc efle aequalcs» icu, iis conjun^ ^denomlnatOris XBiA»-
temeile (/

—

§*Y- £x iioc ci^ Fa^re per f. pnrcedt»

dtt» aafccttHr fi»iSBofies pardales hae +^ • Sit aii-

tcm
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FUNCTIONUM, 29

M M A Cap.TI.
lem K^Cf—ftiyS, eticqiie

' ' W " 9 '9
4":

—

r. 4- -sr» ^^cooiante omiies fia^oiies ilinpiicesjoo-
5

•
S

GHm. fumptts cx dcnominatoris Fadore i ortas, Hinc crit

'

J 9 B <^

j» ^ J^ (p <li)S

{p— qzys *
(f= Fundioni intcgrx. Dcbet eigo M— AS-— B(/— ^^)S

divinbile cflc pcr (/— : fit primum divifibile per/— fz,

atqwc tota expceflio M-—JtS— B(/— f-) S eyencicet,

poiito /

—

fzs=so, feu -^i ponatur crgo ubique

M ^

loco£, critqtie Jl/—^f«o,kleoqiicif= -^i fi:iUcecfi«-

Gao^Yi^ locos obique ponatur » dabie valorcm ipdus A
cotiibiiteiii. Hoc Invento quaotitasM—AS—B —fz)S

ctiam pcrC/— f*)* diviiibilis cfTc debet, feu

BS demio pcr /— qi divifibile dk dcbec. Pomo ergo ubi-

que ^—^^ BS, idcoqae J5=: ,-^^=^c.

— ' C-^;—^)>ubinoiandtimeft, comAf—^^di-
p qz, S

vifibfle iic per^— f banc divifiopem prios inftiaii debeie,

quam loco z fubftituatur Vcl ponatur = T ,

critque jBss=— pofito«ssX.| innrincis ctgo liumeracori^

bns yif & B, erunt fradioncs partialcs cx denominatoris JV^

FaOorc if—f^y ort« har ^^J^^^. +

£ X £ M Y L U M L

Sicbsec propofica Fun^olraaa ' ~^ ^
> «^» ob d^

D 3 nomina*
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X^iB. I nomiiutoris Fa^lorein quadratym ««i i +«« & A/s^

t — £«. SiDt BniSdoocs partiales « u orta^ \- ^ , crit

A— ^= IT"^ » pofitoBadofC»—oi hincquc^sssi.

Tom crit M—AS=t— a«« quod divifiimper

fimpliccm z, dabk T =3=— aai, hincque B=—= r+T«'
fito«=o i imde cftt B|=so s atque ex fadore deoomiiiatoijs

j&s odetui: uoica luec ^fiadb partialia

EXEMPLUM IL

Sit haec propofita Fua^o fiajJka 7- ^,-7—— , cuius,

4>b denomimKoris Fadocem quadratum (i— ^tiradiooes par*

tialcsfint, ^ + Erit crgo A/=c* & .fa

i4-«^jideoqnewfc=a^s=s^^^, pofito i — «=sso,

ieu 3;= I : undcfit^=-^. Prodibk crgo M— AS=
••—£. — 4- +»»— .qoodper f

a a • a

diviiumdat r= L _ i_ « L. 2;*iideo*
2 2 2 2

^B==^=«ri=^^^, pofitO 4|c;=ki ita ttt fit

"^^; fiadiooea etgo pardto i|liKfibt.iunt
'

~2Ci—
Al

44. SiFuft^misfid^d-^ d€n$maum N Fafiorem lnAtst

Cp—qz)' fi^Ktmi m$i$ fiMtms fMdis ex hts Ri&tn tri'

A , B , C

Pooativ
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Fonitiir^=s(/

—

fx, yS, fitquc BwCdq cx Fac^ore ^orta Caf. 1L

fc= Funiftioni intcgrx. Numerator crgo M — AS — '

j — — f^yS antc omnia divifibilis cflTc

dcbctpcrr^— undc is , pofito ^—f«=o, leuz,=

, cvancfccrc dcbct , crkquc «dco Ad—^f= o , idcoquc

Y* P*^^'^ *~ '^* ^MTOto hoc paciQ A eric A/

—

AS divifibile pcr/—f« pofianir ei^ ^^=^= r, at^

^T~^^~ C(/—f«)^ adhuc pcr (/ —\^y erit di-
iGbilei fiet efgo=o, pofito/— ^e= o; cr quo prodit

~ T ^^'^ *~ '^* ^^*^ invcnto B erit T—JS.^

divifibilc; per/— f Hanc ob rcm , pofito ^^~^= ^>
fupcreft ut F— C*S diviiibiic fit pcr /— y«j eritque ergo

y—CS=o, foCm/~fz^oi arquc C= -~ , pofi-

= Invcntis crgo hoc modo numeratoribus , B,

fiaakMicspartialer cx dcnojninatorjsN Fzdore (/— f«/ or-

£ X B k » L U M.

'

Sitpropofitahsc frada Funaio
^ ^

^ *^
jus denominatoris fa^orc cubico ( i—«}> oriancur bstiraaio-

^P^^' (-T^+(T=i7+r:^- Erit «w
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^^** ^
pofito t— cssoiettcssis ex qeo prodit^= Jam

ponatiir r= eric T=s=: ^-ii=i«»— ^.-r*r j — ^ * 1—, 2

-^zi undc orlcorBa — —^ , pofito « x » tca uc fit

B= L Ponattir poi»o J^»I=-^=I±i5{ eft;

poHto <= i , ita ut iit Cs— •^. Quo dcca fradiones

partiales ex denominatoris Fadore ( x — a^)' OOM, eruat

.«(1—
M

45 . <£r Fmt^fwu fra^^t tUnemwdter N FiUUrem, hdm

( p .-^ qz ) " i frd^mfcs fiBfHdu kim m» '

^+

. 4- fcquenli

(P^V)'— (P—qO"~V .

?—

Ponatur dcnominator N=(/— f *)' -2 , atquc, ratioci-

nium ut ante infHtoeiido , rcperietur ut fequitur:

Primo w4= pofito«=^. Ponatur f=
Secondo -B sbs , pofitoteas-^. Ponatur Q«
Tcrtio -S^, pofiio«:=:-^. Ponaciir R ss=^ ~^
Q^oX^ass -^, pofitO 2i=^... PoOatSar Sasasp !

S p
Quinto E= —

, po^ico a.= -^. &c.-

Hbc ergo modo fi defioiaotur fioguli oumeratores coofian-

tes
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F U N C T l 0 M. 33

ttiji, B, d D» &c. inyeiMeatiir omnes fra^iones parMes, c a p rr.

cpm ex djeoomiaaiorls N Fa^ore —^ naicantur»

£ X B M r L U M.

«t propofin iflt FiMiaip jb^f ,7 "^^s cx cujusW •
( I 4-v )

'

miaatous faOore oaibuicur iw ^aaiooes partialcs-r + ^
T" —

•
Ad quaruRi Qummt.ores oonibmces invc- ^

wcndos, crit A/= , +V i «t

•^saso. Seqwni €i!BD c^lni jneatnr. .

Pfimum cft ^= |:= f±|J,pofitOie=o;etgo^r=?i.
'

Ponatur F===^?t=:-1?==^^^
cmido-B»^™— pofito«= ojcirgoB=o.

rwauii i< j =zs—_— ,— eriequc to?-

PonatnrX=a&I=l£^= =*nril* L , _ i

etit quatto D= |.=ni=3»
, ppfo^

Ponaturi'= ijp^^Z:.^i4:il= _^^^^^
•

filnto B=.|.s=1I£^, pofiio«sito}mide&&=o.
Qgo circa fradlioncs partiaics quatfitas crunt tue

:

JL4. . j_ t,o.
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t4 fi^mmt imd» ktfmes nfdifeimy dt^m rm firmmf finh

fliciffimdm trdnfmutiAititr,. . »

Qiunranttir denomlnatoris*H bmnes Fa<ftore$ fimpiices itvc

retles /ive iinagjnsu:ii>..quoruni <|ui (ibi paresnon habeant, ieof-

* iitn Iraa^fltttr& Qjc tmoqooquc per $. 4« » ^iht^d pBrtiaDi meh
tnr. Q.iod fijdem fa^or fimpjex bis yel pluries occurrat , S
coojundivi foBiancuf aique ez eoniin prbdu^

» qiiod erir po-

teAas IpnnK 0—^9.«) '', quaFrantit Ira^iones paittoles .

t^nicr^res per §• 4f*-« Hoc^ue mcKfo ciun ex^finguRi l^^ri^
rtbu^ ^pndBus'detit»Siutorlt eru^a? fiimnt IraAibnel part&-

les, tum liarumomnium aggrcytum>arqnabi«Br.fiuiQioid propofite

nifi idiiXii fpuria > fi enim fiierit fputia, pars intcgra in-

fupcr ejcttahi atque ad iftas lra<ftioncs partifiles inycntas adjict

debebit, quoprodeatvalor Fundionis^ in fbrroa fimpGci^ma

expreila^. Pcriade aotcm eilt ilve iia&toncs paniales «ate 'cx« '

tra^Ionem partis integrar , (ive poft qumntur- Eaedem enim

iingulis denominatoris J^Fa^oribus prodeunt fra^^nes par*

tlales , f adjiibcanir ipfc numeratpr A/, five idem ^uocun-

que denomtnaton^'^ multiplo vel abdhis rel ininuti^i id «^od
rf^tu.data$oimcppUu]d'£K^ ... -

.>QjaratarTaIor..BMidi^ats -77;—'

—

. , > . .
-

v in fbrmu

fimpliciniiiia expre/Ius. Sumattn' primum Fador denominaroris

iblitarius i qui dat = i. crit Af= i 61: Z

«•— s « + Hinc adfiiAioii^ invonicndatii, erft .

, . . «4*;^ ......
• •

V -^—-y, pofito g=ss— X i ideoque fit s5
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• j -- ....— -~
, anjue cx Fadore x 4- « ori|ur iia:c fi:a^o partialis Cap. n.

Jam iuoiatiir Fadcr quadratus ( i-— «)* •fui dat

^=5 1. I , & Z = «* «'^ i pofitis crgQ &a^iii-

bus partialibus hinc orris t-j rs + , erit ==:

... I •
"^"^

—

5=5
^
——^•^'= i+^-i-**-!--^ «'*>critqiic-B=:

—FT^^f pofito.*= 1} ci^ B=a

Dcoiquc tertiiu fador cubicus dat = oi A/= i j &
2 sas f *

—

X.— Politiseigo6adioiiibu$pardaUbus

Ws 4" + -T- 4-' —I erit primum. ./f==sJ^sfc= 1 ^-^

pofito X =s o i crgoA= i. Pooatv P
^
a x

fi— ;6A, crit J.s= pofito x;= oi crgo i>==i. Pooa-

tur 1!^= ^-^^^^— ===»:— *»« erit Css-^^ po&ocaoi

q:goC=a. Haocobrero Funaiopropofita -|
a)*(i4-zj

I I 2 Im hanc formam rcfoivitur -i + -r* -^. . <k

4- -7-2—.— ^
'

V : nnlla eiuro pan integra infupcr atcc-

(U(> quia ira<^tio propofita non cft.ipuiia*

E a * ' CAPUT
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$6 DE TEi4ItSF0KM^TtO»S FVHCTIOKVM
LiB. L T

C A' P U T I I I.

De transfarmdtiam Rtn^ionum per Jiibptationem,

46, J^Si futnt y Wim&U fiuiemqiie iffim z , Mque z defmiamt

pertmumvmdSUem x, tum quoque y ^er \ defmri ptt€Hi.

Cum crgo antea jp iliiflet Fundio Ipfius « » nonc nova quan-

fica$ variabifis x tndudtur , per quam
.
ncraqiie ptiorum ^ & s

definlatur. Sic, fi fiicrit jr= atquc ponatur «=L^^j

hoc valore loco « iuUUtuio, ctk*s=i: . Sumpfo

crgo pro X valore quocunquc determinato j ex co rcpcrien-

tur valores determinaci nro « & ^ , (icque invenitur valor

ipGus y rcfpondens illf vaiori ipfius « qui fimul prodiit. Uti

fit •'f= *="^> -^i repcritur autem quoquc

^=s , in > cui expreiltoni j aequatur , pooatur

Adhibctur autcm harc novcT variabilis introdudio ad dUpHcera

fingu : vel cnim hoc modo irratianaiicas , qua exprcirio ipHus.

jf pcr 4 data laborat , tollitur \ ?el quando ob aRpnuionem at
tioris gradus, qna relatio joter & « exprimitur , noo Ucet Fun-

dioncm explicicam ipfius % ipfi y a?qualem exhibere, nova va-

rlabiils » Imrodncitur , ex qua utraque & « commode definiri

2ueat : unde in%nis rubniturionnm ufus jam %js «lacet> ex
!qucntibu5 vero ^mnlto^Iarius perfpidetnr* •

47. i$V fuerit y^v^Ca+ bz)} navd varidbilU x fer fium
mraque 7 y r/ttwnAiicY exprimatttr , fequemi modo imffnktur,

CVioninm tam r. quam j debet effc Fundio fationalis iplius xi

pcrlpicuum cft hoc obtincri fi ponatur ^'(rf-l-^*)^^^ : Fiet

enimprimo y^ss,kx% U ^^h^mh^ttKi hincqae ttt^sskxx,—-j^

Quoctrca utraque quaniltksij & z pcr Fuodionem latiomilem-

ipfius X exprimitnr ; Micet cqm fit }av^(,rtf4-i«} fiat»sit«K'



FMK SUBSTtTVriONEM. yr

4B. jttcrtt y= ( a 4- D z ; j rM-va 'varubdu x 1 ^er fttMm

fjtm y quMm z rdthtmiiter exprimdHtr , Jic re^erietur.

Pooaoir jf =as jf'" , fictquc (4+ ^«)"' "= * " idcoque

crgo utraquc quanticas jr & 2^ rationaiitcr pcr x dc£oictur> ope

fcilicet fubftirutionis «— *
^

qux prarbct ^= •Quam-

vis igitur neque ^ per ncquc vjciflim r per y ranonnlircr

cxprimi pofliti tamcn utraquc rcddita eft Fim<5^io rarionalis no-

va? quantitatis varinbiiis x pcr fubftitmioncm introduCtx , fcopo

fubftitutionis omnino convcnientcr.

J-bz
4P. Al fiurit y=sr (jj^ ) ; re^iHir mmfs qiumHm vah

rMviiii X /fr ^ir^/;? utraijue )' & Z ratifinaltter exfrtmdtur,

Manifeftum primo cft ii ponator yatiT ^ qnsfito iatiafieri 1

, w. u . . ,

«rit cmm Cj^,) > ideoque r^j^= j ex qua

atquatione elidtur %:s= *
^ i quaefobftitutiopraebetjp=sy'*«

g%—

*

Hliic quoque intelligltur fi liicrk ^

tam y quam x rationalitcr pcr x cxpreiium iri , fi utraquc iormuU

poottiir= ^'•''jfcpericmr eoim jr=s —^

:

gjOiV cafus nil habcnt difficultatis.

50 i^f fnerit y= \^ f C n^^ h z ) ( c+ ^ )) ; ff<hflitutio ukmM.
itniemetur

, ^//rf y & z rattcnaltter exprirnumur ^ hoc modo.

Ponatur ((rf-f-^^)(<" + ^«)) =(4-i-^:i)x, ftcilc cnim
perfpicitur hinc valorcm rationaiem pro « cffc prodirurum ;

quia valor ipiius ^ per xquationcm fimplicem detcrmioatur. Erit «

E i . crgo

Diglized by Google



DM ZX^KSFOKJ^dTlONM FUHCTJONUJd
* ^^** ergo c-i- Jz=(^a+iz,) XX, hincque »= Qiiarc

ss{4+^«) j* habcbitur 7= ^
^^^j^

^"j—. FundUo crgo

jnationaUs jr=y ((^i+ ) + ); ad ratioiialitatein per-

dudtur opc fubftitDtionis z «=3 , quippe quat dabie

(rf— 0^^=:+ I ; r= 4, = — 1 , ponatur «=
, cricquc 7= j-^^f^* Qiiotics ergo quantita^ poft

fignum habucrit duos Fadores fimplices reales ^ hoc modo
rcdu>flio ad rationallMtcm abrolvctur; (]n autem Fadtores .btiu

fimplicc.s fucrint imaginirii, fcquenti modo uti pracftahrr,

j r . Sit y= y/ ( p -f- q z r z z ) ; af(jui reqttiritur fuhjittttii^

idoneA pro z ftcienda , ut vdUr ipftw y JiM rationalii.

Piuribus aiodiii- hoc ticri potcit, pfouc p ^ q fucrint quan<-

titates vel afirmitiva; vcl neg^tiva:. Sit primo / quantitas

affinnativa, ac ponattir dtt pro etiamG emm p non fit qua-

dr^tum, tameii irradoiialttas quamttatum conftancium pcaeiens

negotium non turbat. Sit igltur

I, jsv^^^ii-f-^s+ fttjjj ac ponatur ^(^M-^-hz. +^««)
*=4 + ^«i eric ^ -f< r«ss4x+ jrx«s unde iic s s=s

jf funt Funuiioncs rationalcs ipiius x. Sit jam
; n. V^(4.li.i 4- ^;5-f-<:)j ac ponatur V(442X+^«+ r)

ga^te+xj eritfe+g=a4aw+«g, &«a=a *^^J|^, Tum

autem fit *= rf*+x= — '^c+fec— 4x»

' . * — 2ax'
Ilf. Si fuerint p 6c r quanriratcs negativap; tum , ni(i fit

f^^^pr^ valor ipfiusjr fcmper crit imaginarius. Qt^iod ii au-

tem lueric >4/ri cxpreilio /+ ^4+rft« iaduos Fadores

refoivi
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rtfolv? poterit, qui calus ad 5. pra:ccd. rcdacirur. STrenume- CAf.III*

ro autcm coramodius ad hanc formam rcdiicitur , j = v' (44«

4- + j (^4-^ 2: ) ) ; pro qua ad rntionaHtatem perdu-

.«hda ponatur^= ii H-(^4-^«) jc, ditquc ^ 4- = lax

undc fic ;c sg;.^ ^**. ^**, & f =
.

'

..i-.. interdum cotnmodius ncri
C XX *-•— f

poteft rcduwtio ad hanc formam, y= v ^ 4- (^ 4-fz)
<;<^4- f z) ). Tum ponatur jf= 4 3 4- ( ^ 4- r 4 ) v ; crk <^4-«

= 2<fji^.&;4-i*x4-<'aF»« = i>xx —

^

^^^^
e.-T— 2a«— CXX ^

£ X £ M P L U M.

Si habcatur ifta ipfius « Fun^ftio irrationah*s y-== y'(— i4-3<— 44); qux cum rcduci queat ad hanc formara y= — 1

4- 34— 44)= v^(i— ( i—«)<2— z )); pon^itur^
1— (i— ent — 24-?.==— ax4--^Jf — xx4 &

Ddnde cltf — *= 3:.i-±i*&
i+«c . . 14-*«

fa&i— (i — ti)jf= Lif^^Tl**; Atque hi funt icrc.

€a(us> qnos Algcbra indctcrminara , fcu mcrhodus\D/>/?^f/7/.f;fj

fiippeditar ; neque alios cafiis in Ins traft itis non comprehcn-
fos per fubttitutioncni laiionalcm ad rarionalitatcm rcdiTcere li-»

cct. CJuodrca ad alccrum fubfticutionis ufum inonftrandum
pfogrcdior. , - - .

•

'

52. & y ejufmodifiterit F/tmtnf tpjiiU mtfitZy"". 4-b2^4-cy7

2 = o , invemre «ovdm ymnbilem iL^ fer vdttret ^fi^
r$tm y & Z ex/t i ':te Mjigrtari ^Mfit,

Quoniam refolutio xi^uationum gcncralis non babetiir^ ez'

«quatKMic prdpofita 4f-{-h?^ef^ z^=o neque^ per
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40 DE TB^AMSFOKJtf^TfOHB FUtTCTlONUM
I. ncquc viciirim ipcr^ exhibcii potcft. Quo igitur huic incom*

modo rcmcdium affcratur ; ponatur critquc mx'^

4- + ^ 45^»+^ o. Determinctur nunc a-
poncns ita uc ex hac «quattone yalor ipfius « ddiniri <]ueacf

^od tribus inodis prsBilarl poieft.

L Sk ««asCi kbBoque «» A,-crk,aequadoiiepct«'**'

— «^divila, + * +^*y«'«>'"—^+^= oi undc

<e»; j
—r—

.

oriwr A=siC~ IZ±.>y»— iivc

IL SitC=y/»4<J^feui»:s '— ; etic> squatione pcr

« ^ diviia , 4 ^*"'* —^+#4-^*^=oi unde oritur

atquc7 =aa if
•^— Cy. . .

IIL Sit «/> =y«-t-/, feu jp= ^—^ i erit, «quatione

pcr^^^diwa.-fx^+te^""*'*^-'*^™^» mnlc aiaif
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« £ S SUBSTI TUTIOKSJi, 41

Tribus igitur diverfis modis erutx funt Fun<5iiones Ipfius sc^

qux iplis ^ eS^: y funt wquales. Practcrca» vero pro w numerum
pro lubitu lubllitucrc licct cyphra cxcepta i ficquc fiuowls ad
COHIlQodifliaiani cxpreiliQneai rcduci pocerunt.

Exprimatur natura Fundionisjr pcr hanc «quationem y*+z*— t^i:~ o
; atque quarranrur Fundliones ipfius x ipfis y 6c z

«qualcs. £iu crgo = — i ; i,= .— i ; ; g= 3 I

y— I
; & ^= I . Hinc primus modus dabit, polito iw= i

,

Jf — i qnanim opfdliofiiim nttaque «deo cft ntdo*

oaUs.

Scatndui modus vero dabic iioi valofes : -

* =
"T- f('*— I ), & -L^ (<:x l)'.Tx ,

ertius modus ita rcm cxpcdict ut iit

^"^^ fqfieriwi fntel/i^itur cujufmodi ^tt^udtUnes
, (juibut

««W Wmmfhmris y ^rr z dcttrmtnatttr ^ bw tti^ mvnm variabi'km x mtrtdMCimk refilvi ^ueMt,
Pommas enjm reiblutione jam inftituta prodiiOe has dctcr-

XAMImr0M.mjjliua.H^fmnf. F mina.
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4» D£ TBjlHSFOK^ATlOHE FU NCTl ON UM

minationcs «=( — ) > atque jf

—

x

^^. Cum igitur iit * ^=—-^-
j »

^ + Bx^+Df" +&C.

loco X ejus Talorem y «'"^'^fubflituamus ; prodibit ifta a:-

quatio » = -^^^ ^ - • —————— i

qu» reducitur ad haac Ax>^'^+ Bj^ **f + C/
^(r.-.3)Mr ^ to:. =-^**—
+ f^yiB— y*'*^ + &c, qasr muIiipUcatapcr»**'^ tanfibit

inhanc; ^^•^'•>^+B>^ .^-«---«^^^+C/ .C«f-^>^

+ &c.= ^/+^/*^*^'~^^^^+ ./*^*'~^'^^'+*C-

Ponatur i5^= ii» = * ! >

, f=»,&cr=am—Cm— ««: atque naTcecur iftairquado!

sy^+hf^^ + ._^y*^»— +6cc
propterea ita fefolTetnr nc iit - ,

^ ^
tfx"^ +i>x^+ cx^ + i^^c. — Qm «» ^
A+ Bi^^+Ctt* +&C.

"^*^ ^+ Bx^+Oc" + &c.

I
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TSK SUBSTITUTIONMM. 43

fca«i;& atqiic ^ =a «»— fi!^. Hlnc C*»'tt^
P p t*- ^ f u-

fit f /t* , ^ — « i & rc= Mw a m -i- affj atquc
hafc arquatio refultabit:

i^*'" + +0" ;t^"'-"'^"'~"^'*^ + &c.= ^^*

-1- qu« Im tcfolvctnr ut fic

:

|;>_^****4-^x +(rxy 4- Sjc ^f^m «m+«n ^

54. .SV y fta pendeat a z //> ayy +hyz + czz + dy
+ c z =r o , Jequenti modo tam y quMm 2 rdttooMitcr fcr /mt4m
ff^rUl/ilem x exfrimttMf'

PoDatnr j =s xx. , crit diviHone per * fada :

+ 4"^c+^x + «==o, ex qua repcritur

» — —

g

^ ^
— dkx—^tu

4««4-*«4-c* ^ «acjf+^x + c*

At vero ad formam propofitam reduci poteft harc «quatia
inter_y & ayy + ^+ cx,z. + dy + (t « +/= o dimi-
nucndo vel augcndo utramque variabilcm cena qiindam qnan-
titate conltanre , unde & harc «equado per uovam variabiicm
X rationaliter explicari poreft.

55. Si y tta ^cnuLAt a t ^ nt y>/ a
y

' + b y * 2 + c y z * +dx*
+ cyy + fyz + gz 2 c= o i fcquemi mtde tam y ^U4m z
fMkmiSier fer /nvMH/ v^ridiUem % exfrmi foterit.

'
^
VoDMx yssssx%i9€ &da fubftinitionc tora Kqoatio per s«

dhridi potcrit; pro^it autcm ax* c +lxjvc + rxs + sits

+ exx = Q. Uncie oritur ^= ~7 -^^ ^
4 •— ex* fxx gx

F a £x

Diglized by Google



44 'DE TB^AN S F 0 I{_M A TI 0 NE F UKC T I 0 M UM
LiB.1. Ex hb cadbus facile intclligitur queaMulnioduui a-quiidonej

aitiorum graduum, quibus y pcr definitur, comparata? c(Te de-

beant , ut hujuimadi rcfolutio locum- habcrc qucat. Cctcrum
lii cifiis fupcrioribus formulis $. 53. continenctir : at,quia

fmxilx generalcs nm tam ftdk ad bojttfmodi oiriis iaspiiis

occurrentes acwMHodannir» ifiim tfk horunv aliqpos fieorfiiii

orolvcre* *
*

5 6. Si y ttd pendeMt a z m fis nyf^ + byz-f- czz= ^

metur,

Ponatipr jpssjtf») eiiiqye Cj9tfif4>ijip4»^)cftBi^sdeoqwr

*= V' f . ^ & »= Af r

Simili modo fiierit , ^y» + +• +• ik* ass#f

pofito ysss^xAy tota arquatio pcr c divj£i dabit (^iix* -^lxsf

4- rx 4- «c e=a +-

/

i undc oritur «= — — •

icy=sx ^ ——SJ^"^/—-_ Hi aiitem caibs aliique
ax* -f" bxx -^cx d

/imilcs rcrolucioncs adimttcntes com^rchcnduntur in fcquence

• 57. y ita femdMt d'JtMt fi ay°*+by°* 'z4-cy"~* 2*.

+dy"'~3z'+&c. = «y'Vcy"'^' r + yy''"^»

+ e/^y" ^z* + &c. Sequenn mod^ tarm fumH y c9mmHk
mvMm 'variabiUm x ex^rtmctttr,

Sit ysssxz^ atque fii^ libftimtibne coca aequacia dlvidi

poterit per fc" , (iquidem exponenS w fit major quamj»; critqoe

ax 4-^^ + f X 4-occ,}« ssa «X

•irOf" ' + 3f*"~*+ ^cc imde obtiodutur.
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X r
*^ +^ H-&C. V « -

ax +i'x +tx +«e •4' dcc.

«— ir f
"^ "^^^ \

4 X -f- + CX + «X + &c.

Hxc fcilicer rcfolutio locum hahct , fi in a^quatione nacuram

FuiutiQnis/ pcr x. cxprimentc >
duj lcx tancum ubiqiic occurric

dimcnhonunQ ab jr & « fumptarum numcrus ; uti in cafu crac-

taco in iingulis terminis numcrus diaKnfionum vcl cii m vel /t,

58* Si im £^t$dtiof$e i»ter y & z triplicif gemris dirmHjicnes

' matffM$ , fttarMm fimmd uaihim fufim mtduim , fUMttMm kta

mtdid h^bttsm , 0^ rtfiimkms st^uatwm fmuksu VMuAUes y
% ftr Mftkm z txfnm ftftmm,

Si cniin pooacury=x divlfioo^ per minunam ipdus z.

poteflatcin fida , valor ipfius x. per , ope excra^onis ladi*

ds qiiadratae exhibcbitur. *id <|iaod « ic^ueiitibiis exeniplis

crh nwmfefhim,

^ ExemplumI.

ac ponacur y =sxz: erit, divifioncpcr « fiiAa , (4x*+^jip«

quens ipfius « obtinebltur vaJor

:

* — 4^*+>ieff+«»+ il
•*

qno InTemo- enc fsssx«.

£ X £ M » L U M 11.

Sit;*= i4z.^+ -i-cz, dc, poHto^= xz , cnt z,*z=z24zx^

+ ^x+^^ ex quarq>eritur x««» -^^('^'^^' -^^^

£ >> £. X £ Mr
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45 DE TiidHSFOB^MATIONE FUNCTION. PEIi SUBSTITUT.

LiJk I.— ExemplumIIL
$tt y**a litfz* -^i>yz* + rc^, b qi» cniii i&nuiifiofKS fo

lo, 7, &4, ponarur jra:jeeiatqne«<]iittiOper«^ divi&abilifc

in hanc : Jf' i4j:i'4-^x- -f-rfeu«* "ta^^"^^ i

liadc inyciiitiir.e'= ->«^^^C^^^j-/x>+.«';
]

j^_0i^yXi 4̂.»x>4-^^'))
. Ex quibu5 cxcmpiis ufus Im.-

juimodi rubftitiitiotuun abunde peripictturr

C A P U T I V.

De txplicationc FwfSiomm fer firks in^mtds.

5^. fWJm Fundiooes fia^ atque irratiooales qifitts a noii

V-i *n femia integra A^Bn'^ Cjc*+ P«* + &c. con-
'

tinenrur , Ita ut rermmorum numerus fit fioitus» .qucri ibienC

hojurmodl cxprcftloncs in infinitum cxcurrentes, qiiar valorcra

cujufvis Funt^ionis five fradx fivc irrarionalis cxhibeant. Qirin

etiam natura Funtf^ionum tranfcendcncium mclius intcllij^i ccn-

fetur , fi per cjulmodi formam , etfi infinitam , cxprimantur.

Cum cnim natura Fun(^oni^ inrcgrx oprime perfpiciarur , fi

fecundum divcrfas potefbites ipiius cxplicctur, ar jnc adeoad

formam A-{-Bz,^Ck>^ +Dz.* -J-&c. reducatur, ica cadem
forma apdfluna videtor ail rcliquarum Fun^ionum omoium
Ihdolem menti fepnefcntandam i etiam& tetminorum nqmerus

fit revera iofinitus. Pcrlpicuom aurem eft noUam Fondionem
non inregram ipfius « per numerum hu^finodi terminorum

.^4^JB« + C«* 4* finitum ezponi pofiei eo ipfo cnim

Fundi9
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P S !(, $ B SH E S l K P I N I T A S. 47

Fuii^io foret integra; num vero per hujufmodi terminorum fc- Cap.TV.

ricm infinitam eyhiberi pof?ir , d quis dubitct , hoc dubium.' '

pcr ipfam c\ olutioncm cujulque Fundionis tolletur. Quo au-

tem haec expiicatio latin^ patcat , praricr potcftatcs ipfius * cx-

poncntes integros athrnutivos habentcs, admitti dcbcnt pote-

ftatcs qua-cunquc. Sic tlubium erit nuHum quin omnis Fun«ftio

ipfius z in huiufmodi expreflioncm infinitam tranfmutari poflit

:

A*'* B z Cx^ + Dz -h &c. denotantibtts exponen-

tibus <»> y, </, &c. numeros quofcunque.

6o» Ffr divifioifem duiem commudm mtelUgitur /raclisium

—
.^- -f- —I (ifc.

, , cum ^miiiet termmm adfc*

^mmm kitM rdtkmm $tmfmtm i :^ > vttmm firks gt§'

mctrica,

Poteft vcro quoque h«c rerics ita inyenlri , ut ipia initio

pro incognita habcatur : pooatur enim ^^gj"-^ +
C** 4-X?<i* H-fi** + 5cc. atquead arqualitatem prodiiceodilll

<jli»rantur cocfflcientes B, C, Dy &c. Erit ergo rf=
(«+Cz)(yf-h£«4-C*'+i>*'4-eScc.)* & miiUiplicap

tionc a(f^u pcradla ffct

-f-Gy^.^ -f- bCi.» 4- -J- &c.

Qiiamobreffl eife debet = 4^ » ideoiyic « &coc^

ficMmitim uniuicajtifiiile poteftatis ipfius % famnia nihilo aequalii

eftponenda : unde prodiDUot har «quatioties,

m.h'\- =s= o cognito ergo quovis coefficicnte

• C + 5B =^ o f-u ilc reperitiir fcquens ; ft cnim

etD + QC= o fucrit coe&cicns termini cujufquc=P
• £ +CZ>= o & fcquens =Q^crk ^Qj^CP=a

&c. avc

Com

Digrtized by Google



48 DE EXPLICATIONE FUNCTIO N UM
^ Qum %irur tentiinus prtmos ji 6t detormioatns a cz eO

fequcatcs llttetae C, Ds &c. definiuotur eodem modo»
quo ex divifiooe iiiiit octi. Ceterum ex infpedione pcrrpidtnr

iniericintinicapro^^—^ iovcaca potcftatis x!* coctiicieatcmfi)^

tea+ , ubi fignum + locum habct fi » fit aumemt

par, figaum— «ttem BmGt mtauem» imptf: iea oo^ffida»

m Jenem tnpmtam 6&nvtru pfiUjr.
• -h C» + y«2
Cum autem divifio fit txdiofa, nequc tam iaciie naturam

feriei mfinirac oftendat , commodius eric fericm quXfitam fift-

gcre , atque modo ante tradito dcccrniinare. Slc igitur

multipiicetiir ntrinquc pcr «+ C« + yc« » atque fiec

^+i«as«^+«i«+ «C£* +«Zlj&* +«££'^ + &C.

+Cif« + cir«* + cc«' +cD«^ +&c.
+ y^:^*+y5«;' + y C«* + &C.

Hinc erit «itf «jB + Cwtfsii unde reperitur

— & B =3! -4 iS-j reliqme vero Btto* «x iequeiH

tibus aequationlbus dcterminabuntur

:

•C+ CB+yy^^o hinc crgo ex binis quibufque cocffi-

«Z7+CC+yB=o ciencibus contiguis rcqurns reperi-

«£ + QD-i~ y C = o tur. Sic fi duo coefficientes concigui

«F+Cfi^+ yX?^© iuci int Py fcqucns R , crit « B

&c. +CQ+yP=ofeuii==^=2f.
Cum igitur dua; Utrerx primat A Bc B jam fint inventa; fe-

queoca i>» £> F^ omiKS bccdBvc ex iis invenien-

tur^
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T E ^ S £ }{ I E S I K h I N I T A .9. 49

te , (icque repcrictur Scries infinlta ^4- J«+Cc*4-X?**4-&c. •

EXBMPLUM.

Si fueric propofica \ixc fractio
^

'^*^^^
. huicque acquaii*

fiatuatur Serio ^4- B« +Cm,* + X)«* + &c. ob d^t %

Cmn vcro cric

C— B + A quilibet ergo coefficiens cqmlis eft rum*

V= C+ B mx duorum pra-cecfcntiiim i quare C\ co-

E = D -^C gniti fucrint duo coeficientes contlgpi

F— E-i-D P&ft^ critfcqucns 22= P+ Qi
&c.

Cum igitur duo cocliicientes primiy^ & B iint cogniti, fra(5lio

rtopofita ' ^ *
in liaac Seriem iofinitam tranfmutatiir

1 4- 32; + 4«* +7^» -I- iifc*4- ig«' qwenallo n^Of
tio qaoufquc libuerit continuari poteft.

6i> Ex his iam iatis intcUigitur indoles Serierum infinitarum,

in quas Fundiones (rn^x rrnnfmutnntur ; tcncnt cnim ejnrmodi

legcm, ut quilibet terminns cx aliquoc j^rxccdentibus dctcr-

minari pofTit. Scilicet, fi dcnominator tradtionis propolitac fue-

ric « + Cjc> atquc Scrics infinita (latuatur

-^BH-a*+ 4-l^''-^"+'+Jle"+*+&'^+aec.;

quiiibct coefliciens praccdcnte F lolo ica dchnietur ut

fit « Qj^ GF= o. Sin dcnominator fiicrir trinomium « 4- ^ 2:
4-

yzz , quilibet coirfiidelis Sertei R ex duobos prvcedenti-

bus l2.&Fita definieturut ik aR-j-QQj^yF^ot Gudli

modo fi denominator fberit quadrinomium , ut « +Cz+ys«4*-
4^ e* , quilibet coefficiens ieriei S ex tribus anteccdentibus

St, Q&P ita deterrainabitur, ut iit «if+CK+yi2+<^/*^;
MfMJmrHM.mjiiMLt^,fmh. G ficque
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DE EXFLICATIOME TUHCTIOHVM
LlB. L ficque dc cctcris. In his ergo Sericbus qrinibct terminus de-

tcrminatur.cx aliquot antecedentibus fecundum lcgem quandam

conftantcm , qna? lex cx dcnominntorc fractionis hanc Sci icm

producLiuii ipontc app»vet. Vocari autcm ii<E Scrics a Cclcb»

MoiVR^O, qui carum naturam maxime eft ibtitattis » Ib-

km iwr«ivn«e/,.proptcreji quod ad tern^ios «QCccedentes eft

iccurrenduin » (i fequemes inreftitfrc vetimiis.

'^3. AdhsnimpoiTaSerierwiilom
ftomimttoris teraumis cooihHis non fir ssso eum enim in*

vcntus fit tcrminus Scriei prlmusy^=~, tum is, tum om-
C(,

nes fcqucntes fierent infiniti, fi efTcr a rr~= o. Hoc ergo cafu

exclufo , qucm dcinccps evolvam , Funetio frada in Seriem in-

finitam rccurrcntcm tranfmutanda , hujMfmodi habebit fbrman»—>
t, T A A B, > Wtt primom aenomiMh

toris terminum pono- sss r > huc enim lemper fraftio reduci

poteft, nifi is uc so{. reliquos autem denominatons termi^

• nos omnes tanquam ncgatlvos contcmplor , ut Serici hinc for#

pute omncs termini &inc affirmativi. Quod H cnim Serics re*

currens hinc orta ponatur 4*jB«-i-C«* -irXSU* Hr&^^r&c»
coc^dentes ica decenmnafaiiotur uc fit

.

• E.^ml>-hCC-hyB + JA+t
&c.

Qiiilibec crgo coefficiens sequalts cft aggrtgstacz nudci^a&^
qnot pra?cedenHum una cum numero quodam , qucm nume*
rator pra?bct. Ni(i aurcm numcrator in infinitum progrcdia-

cur, ha?c additio mox ceHabir, atquc quivis rerminus lecun»

dum lcgem conftantcm cx aiiquot prarccdentibus dctcrminabi-^

tur.. bie crgp lcx progrei&oius uifquam turbetur convcniec

Diglizedby Cooglc:



FSK S EKf IKflNtTAS. ff

Attifiionem Iradam genuioam adhibete: fi enim fiaftto ^una CAr^^
4U:dpiatur> cum part integra in ea contenta ad Seriem accedet*—r-

atque in iUis terminis> quos vel auget vd mlnuic, Icgem pro-

g^dfionis intennmpet. Exempli g^tia hsc fia^o fpuria

5 prxbebit hanc Seriem i + 3 «+ 4x4+ 6^*
,

-f- 1 c^'' -h i^c' -h 2(^z* 4- ^iz7 + &c. ubi a lcgc, qua qulvis

coefficiens efl iumma duorum prxcedcntium , terminus quartus

6^^ cxcipirur. ' • •

6/^ Pcculiarcm contemplationem Scrlcs rccurrentes meren-

tir, fi dendminator fradionis , unde oriuntur , fuerit poteftaa*

Sic, fiiftalia^tio ^^'^ ^\y. inSeriem rciblvaturf prodic

41+ Zaa^ + 3«^^, + 4«'V +5«*'»j^4 +
+ h ^zmk +a»'* +4*V*

inqua coefficicns poteftatis ^'^crit (n+i)a d+ne^ '^.Erit

tamcn h«c Series rccurrcns
, quia quilibct tcrminus cx duobus

^vaccdentibus dctcrminatur
, cujus dctcriuinauonis lcx pcrrpi-

citur ex denominatorc evolufo 1— 2 ««•+ «aix. Si pona-
*

tur«isi&c=i, abit Series in progreiTionem arithmeticam

geneialem i«+ ( 2^ +*) + ( 3-* + ) + ( 4.1+ 3^ ) + arc.

^jus ditfnentiae funt conftaotes. Omnis ergo progrcflio ^
• rithmctica eft Scries recurrens : fi enim fit

ji+B + C+D+ £ + F+ ikc. progreifio arithmcticri , etk

C=»B—Ai D=iC—B$ £aaP—C, &c.

65. Dcindc hxc fradio f^^^ ob ,
' —•»)""'

= I + 3 + ^«^* + 10 «' + if + &C. frans»

mutabitur in banc Scriem inHnitam ;

•+a««g+<«** + lo»»* 4.1^41«« + &a

'+ +3«^*' + <?«**%• +10«'* %
+ e + a*»*' +

G %
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LiB. L in qua potcftas coeffidcntcm habcbit ("'^O^*^^^ ^[4 +
O n—^

^ 4, (JL—^ )»
Qu<Ht fi auceiii

ponatur a— 1 Sl z= i , Serics hzec abibic in progreflio-

ncm gcncralem fcaiQdi ordinis , cujus dificrentix fecundz Tunt

conftantcs. DeSffist A +^+ C+ P + £ +*&c hujuf-.

iDodi progreffionem » erit et fimiil Series fecisreiis, cujus qui-

libet ceiniiiniis ex tribas ameoedetttibtis ica decemi^ttiir iic iie

Ctim ^jtetir terminorum in progreffionc arithmetict procedei»*,

tium fecundx differentix quoque Hnt ae^ptalcs, nempe =0»
laec propiietas quoquc ad progreffioiies arictwiecicas aaen-

ditur.

€€. SimiU modo h«c fiaaio i±^±-'Al^:^J^ dsbft

Seriem infinitam» in ,qua potcftas ipfius z quarcunquc

hnnc hibcbit coaicfeiiwm ^"t ' + » M " + ?i ."^4;'

i»c«+i)(«+a) «—

I

L . i)»r»+n »—2
,

(tt a><« O*^»— 3 ^ ; pofito cr-o«=i & c= i;
I. 2. 3 ^ ^

*

• h^cc ^erics in fe complctrictnr omncs progrclTiones :i!gcbraicas

icrtii ordinis, quarum ditfcrcntix tertiae funt conltantcs: onmes •

ergo hujus ordinis progrcfTiones, cujufixiodi fit A+B-\- C~^D
+£+ F+&c.crunr limul rccurrcntes cxdcnominarorc i—-4^
4- 6zz— 4** +«'* ortat y unde erit £= 4 — 6 C+
4B— Ai F^=s^^E— #1>+4C

—

B&c*9 qua: proprietas

fimnl ki omoes progrcffiones jnfiaioruqi ordinnm competii;

67. Hoc modo oflendentur omnes progreOiones algebfaicaa.

cnjuscunquc ordinis , qem taidem ad difoentras con(hintes
* dcdncunt» eilc SericsrecuRcnces» quarum icy definjatiir tx de-

nominatore(i—«) , exiftentc numero majore quam is i

q(u otdinem progreiEoab ijgi4icat» Cum igitur +(4+^) '"-h
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(4 + i +&C. cxhibeat progrefllo- Cap.IV.

nefn onliius mi ttk ob nacunBii Serieram reciitteotiiim

n u— I ) (n 2 ) , . ix, --
^-j

—

^-^——^.u+sO.

±

*-(^+(«— vbi figiK iaperion vaknc

fi » fit numerus par V infcriora nntcm fi » fit niimcrus impar.

Harc crgu xtjuatio lcmpcr cft vLra fucrit n nuuicrus integer

major quam nu, Hinc ergo iatdiiptcui ^uan^ late patcat doc«

triAa de Sctkbus recucrc^tibi;»»
''

.^

'

^S'. Si detioimiittdr iberit potefiM «ion birioihfl fcd maltiDemtf»:

natum Setici quoqueallo fflodo cipUcari poceft* Sir oempe baec

fractio r n
=^

—

—
. i FO?

pofim > erik Seiics ii^im iuoc muf

1 4 » *X

Ad mniram hujus Seriet pcnitiiHS iid^idendam» a^Kmatiirbce

Seriesper litteras gcBCfales-lioc modo:

i+^«+B<i» +Cfc* +^+Ar«.'' *+Le*~*+Af«" ^+^

y « *+&f. , ac quilibet cocJficicns N ex ror procedcmibus,

quot funt littcrsc «.5.7./ &c. fta dctcrminabitur ut fit: JST= 2±."*A/+ii^Ci.+2^'yJC+4^Vl+Aci.'
^wt lex cominuatlonis etii noQ efl: contfans > fed csponoi»
tc poteftaiis « pcodct, mme» eidem.Seriei altd cooTMic Ick

ftc^teffionia conflans» quam dcnomlnator evahitas pnt]bet>i
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54 DE EXPLICATTONE FUNCTIONUM
1,1 B. T.

Scrierum rccurrcntium confentancam. IUa vcro lex non
-^- conftans rantum locum habet fi numcraror fradionis fucrit uni-

*
las fcu quaatitas conftans i fi enim quoquc aliquot putcftatcs

ipftus z contiperct , tum illa lcx multo magis fierct complicata,

id quod poft tradica calcult dtifcreiittalis prindpit facUins pa*

tcbk.

69*, Quoniatn hadenus pQri\iniu^.priiniim deDomiiiat^

intniim coDftainem oon cde= 03 ejurqoc loco mii^ccmcoU
loarrimust mmc videamiit cnju&iodi $eries oriantur, in

denominatore tcrminus conftans evanefcac. , His caShnu crgo

FundHo Irada hujufmodi fintnam habcl>i(

4 "4- b z + c zz ^c. —t . —li-A- AmM^
^^r—ai^^^^iJ^^^^^&Tr

««vcitatnrergo^«eglea0denQ-

ndnmorisRdom «, fctiquafiaAio^-±±i±-|ijA^- inSc-

riem recunrentcm jtf+ B c 4- Ce* + Scc, atquc

maniicllum cft forc ^J^JlX^^^^^W) I+ ^'^^^'

+l?«»+R'+atcSlmffi modo erk ^.^^t^l^II^tJ^L)

sss 4-0+ !><. + £«* +«ec.»atquc genetatim ok
zz z

4 + ^^+ c^* +'&c. _ , B C ,

' m . . X > c > »1—1 ^ —» •

% (1—-at?. U —V*' Oic.; ;5

+ &c. qutcuoquc numerus fuerit exponcm m.

70. QuQnkm per rubftitutionem loco 4 alia variabilis x in

Fimdtonem finfiam incroduci, hoc(|U(^ado Fundio frada qoa^

vis in innumeriibUes tonas dlrcrias tranfinncari poccft; hoc

modo eadem Fun^o fiada ibfinitis modis per Series recucren^

tes cj^licari potcrit* Sit idljoet propofica liaec fiaftto f aas
' I + aT ^ & pcr Scriem rccurrencem ^ = i + » 4 +

+ + i«* + dec. : pooatur z sss -i- ciit jr
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— ^
f
= -r—-^^. Jam .

^ ^ 14, CAP.IVr

ox + Afx — + — jx» 4- jx* — &c. ; undc
erit jf= —x + ox*— x» — +5**

—

^at' 4.

. ^ r!."T *~ *~ — 7 f 4**— &c.
oijuimodiScries rccurrcntes pro j innomerabfles ipyeniripoOunt.

71» FiMiaioiies inacioniles ez hoc tbcoit^ace la&iveriall

m
ih Series iofiiutas transfbnmri iblem» quod fii CB-^ny*

ni: ^i;^— ^ ei +. : hi cniii^

tcrmini , niii fucrit numcrus mtcger affirmativus, In iqfaj-.

t»m CXCUR1111C» Sic etit pfo m'^ m jntfneros dcibiios icrl^
bcndo.

i^l ' V

if
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ftf DE EXF LlCATIOJiB FUMCTIONUM
LIB. t i i ~t , A —

^

3.^.9 * *<• .

&c.
"

72. Hujufinodi trgo Scrierum rcrmini ita progrcdiuntur ut

quilibec cxantecedeme ^rinari poiUc ; iic enim Seriei , quz ex

( P -h nafcitur , terminus quilibec= A/ P

crit fcquens =
^

A/P * * C • Notan-

dum autcm cft in quovis termino fequcnte cxponcntcm ipfius

Punitate dccrcfccrc > contra vcro expunentcm ip/Jus Q uniratc

ctefcere. Quo autem hxc ^lUus ad qucmvis cafum accum*
m

modcncur, forma gencrali*
J[
P ^ i» cjtpom poiell

P" f1+ y)*:ev9lnneiiimfbcmulaO ) • Seiieqiw

fdiihifitt pcr P multipiicau , prodibic ipfa Series antc data.

ToBtxero R m lim -Idum 'naueros integrds deiioiet, ied

ettun fiados > pco • Qito unitas colloaui poceric X^jiibas fii&i

01 4 fi F^^f"» qu«eftFuodioipfius ponaoir 2, babcbicur

ft* &c. Ad fcquentes progreflionum leges autera obiervante

coovouec iniic fixmuk geoenUis iirSe&ircbiivetfioQem no-
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taflc (1+2/ '^ 1+ j) + (y-^'Xm~2)2«^ CAf.Iv:

(i»~i;(ii>~a)(i»^3)
.

7J. Sit igmir pnmum 2 = • s, eiitque
(

(1»— I ) tw— a)
"^T 2. ^^"T— - + Saibacurprohac

Scrie ifta forma gcncralis

I + C*»+ Mz""-^ + «cc
atqiic qoiUbet coaffidens ^ « prarcedcntc M ita determina-

bitur uc fit = il:=zzf ^ 5^^^ pofito«=x , cum £c

Af=l, Cflc tum faao»=2, ob

(jw I ) (,,t— 2)
*

'"T;
•*P iiixuUque modoporro C= ZHlmB

(»»— OCi» g) (m— 3) , . . . !
I. ^ —^ « > uti bcric* antc mventa

dedarat.

74, Sk^a»««+C««,etitqiie ( I 4-««4-G««)'"'~'

Quod ^ ergo tcrmioi fccundum poteflates ipifiiis;* ^sfpnmwir

^»akxi Jbuk^M, i» JmmL mfii. fgr». H
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5S D* 'MXFUCATIOHM FUNCTIONUM
LiB,L ScribitiirprohJcSerierflaforiiitgciiciaUs:

atquc quilibct coefl5ciens ex duobus antecedentibus ita dc6Bnt>

tlir m itt N= 4» M + C L
, undc omnes

teniudexpriiiio,quieft I» dduBpotetimt. Ericnempe

7y. Sifiierk 2= ««+ C +y &S erit f i + 4»*+

fio, fi omnes temuni feciuuittm potellaces ipfios ordiaeotar»

Mht iii faanc Sericm:

+C!2-=Ji Cc'+^"~;^"f^>zA'+&e>

+^ ~
cujus lex progreffionif ot mefiiis patdcat , ponatur ejus lo^

I+^^+JS^ * »+ . . .+A*"'~^+L*"—^+Afc""'^^'^
^

cujos Seriei qutlibet coefHciens ek tribus antecedentibus Ita deter-

Cum
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Cum igi(ur fthxm termmus ik = s > aiuecedentes nuUi, Cap.iv.

-4)

4

75. Generaltter crgo fi pommir ( i + C&* +y«'+
+ &c. )*~' = I + + 5^;'+ C*»+/)^:*+vEt*+

Scc. , hujus Seriei^Aog^uU cermini ita ex prseccdentibus dcfiaicn*

tur> uz iic

»—

I

—j— «

CSm 0 ^

quilibet rciliccr tcrmlnus per tot prafccdentes dctemilnatur

,

quot habcntur litterzc , C, y , J", &.c. m FunAione ipfius »
CUJU5 poteftas in Seriem convertiiur. Cercrum ratio hujus le-
gis convenit cum ea, quam fupra 68 ubi ^milem.fonnau»

(I—«—C**—y*»— m Serjcm lnfini.

H »
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60 DE FUHCTrONIBUS D U A B^U M
LiB. I. tam rcfolvimu": ; C\ enim !oro m fcribnrur m acquc Ifrtfrae

«> y 1 &c, ncgativc accipiantur , Scries invcnt£C pror-

fus congruenr. Intcnm hoc ioco non licet rarioncm hujus pro-

grefTionis legis a priori demonftrarc, id quod pcr principia cal-

culi diftcrentialis dcmum coniinodc fieri potcrit ; intcrca crgo

fufficiet veritatern pcr appiicationem ad omnis ^enciis cxcm-
pla comprobaflfe,

'

.* * C A P U T V.

De FunCiiomhHs dnarHm ^lnrmfirvt variabiUHm*

77. {^^\ Uanquam plurcs hadcnus quantliatcs variabilcs fu-

• VnZ ^"-^ cootemplati, tamen ex ita erapt compafata?,

ut omnes unli» eflenc Funftlones , nmqae deteniiinain reli-

quae fiinul determtnarentur. Nunc autem ejttTmodi confide-

rablmus quantitates Tariabifes» cpx a invicem non pen«

deant, ita ut quamvts uni deteraiinatiis valor tribuatur , reli-

c]v\x tamcn nihilofflinus naneanc indeterminatae ac varialiiles»

£;ufmodi ergo quantitates variabiles > cujufmodt fint z

,

tatione iigoiScationis convcnicnt, cum qusrlibct omnes valo^

• res dcterminatos in fc complc^tur ; at , inter fc compareo-

tur maxime crunt diverfa? , cum , licct pro una c valor qui-

,• cunque dercrminarus riibfticiiarnr , rcli(]ua' ramcn x Sc y aeque

Ja:c patcanr
,

aC']i:e ante. Dilcrimcn crgo intcr t^uaiititates va-

lijbiics a le pendcnres, 8c non pcndcntes in hoc vcrfitur, ut

priori cafu , fi una dcrermlnetur , fimul rch'qu£e dctcrmincntur j

poflei ioii vero dctcrminatio unius fignificationcs rcliquarum mi-

nimc rtftringat.

78. Fun^h ergo duarum plunumve quAntitatum vartabUium

,

X, y, z, efi €X^eJJio quomodocu»que ex his quuntitatibus ctm^

Ita erit 4* :irv« -f*4c* Fun^o quantitatutn variabiliuni

oium Xy y yf^ xhec ergo Fim^o» fi una determiDeair va«

dabiUs»

I

I
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1

iAaU&, puta hoc eft ejus loco omftans oiidien» ilibfiitua-CAP.V;.

tnr» fnniebit imUihc quamitas irariabiUs, fdlicet Ftiaftio ip£h -

'

rum X &/. Atque fi, prarter Jt, quoquc jr detcmiinctur , tum
erit adhuc FundUo ip/iiis Hujurmodi ergo piurium varia-

bilium Fundio non ante valorem determinatum obdncbit

,

quam nngulae quantitatcs variabiles (licrint determinatx. Cum
Jjitur una quantitas varlablHs infiniris modh dcterminari pof-

t, Fiint^io dnsrnm variahtlhim , qnia pro qiinvis dctcrmina-

tionc unius inhnitas dcrerminationcs fulcipere potcft , omnino
infinitics inhnitas dctcrminationcs admittct. Atquc in Fundio-

nc trium variabilium numcrus dctcrminationum crit adhuc in-

' finities nujor i ficqiie porro crcfcet pro pluribus variabiHbns.

79. HHjupfiOcit Funihcifies j^iurtum vArt,%hiiium peri»Je ^aique

FunSliines umus vdridhilu , commodijftme dtviduntm in dlgebrM-

C4S dc srdnficndtntes,

' Qtaafum iU« funt > ih quibus ratlo Cdmpb^nis in felis Al*

gebne operationlbus eft pofita/bt vero» in qiuanun fecman

tionem quoquc operationes trabfcenifentes ingrediuntur* In

liis denao fpecies notari poflent» prout opcratiooes tranfcen'

dentes vet omnes quantitates variabiles iroplicant, vel aliquot,

vel tantnm unicam. Sic ifta expredio « « 4- log. 4 , quia

Logarithmus ipiias « ineft:». eric quidem Fund^io tranfcendens

ipfarum ^ & , vcrtim ideo minus tranfcendens cft putanda >

,
quod n varlabilis z dctcrminctur ,

fupcrfir Fnn<^Io algebnlca

ipHus y. Intcrim ramcn non expcdit hujuimodi fubdiviiiooibus

tradationcm amplihcari.

' 80. Tttncitones deinde algehrmcdt fuhdtvtduniur in rationdUs

(jr irr/ttionales ; rationjlcs autcm porro in inttgras ac fraafas.

Ratio haruin dcnominarionum ex Capitc primo jam aluindc

IntcUigitur. Funaio lulicct rationalis omnino cfl libcja Qai-

ni irrationalitatc quautitates variabilcs, quarum Func^do dici-

tur y aifidente ; barcqae erit integra li nnlljs fradionibus inqui-

lietur , <^ontra vero fraOa^ 'Sic FunAionis integrjr duarnm va*

riabilium t & t^ Harc erit fibrma gcntialis + 4-

+ l^* 4- f -h + »*• + &c. Quod
H 3[ fi
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6% DE FUNCriONIBUS D U A K tf M
LiB. L fx ergo P & i^^deooteoc UHJuiuiofli Fundtones iotegras, (Ive

duaruni ivc pluntmi vaiiabiUiiiD) erit ~ fytmtt geoel«Us Fim^

dionum fra*5larum. Fundio dcniquc irrationalls eft vcl cx-

plidca > vei implicita > illa pcr figna radicalia jatn penitus eft

evoluta^ liec antem per ^qoatioQem irrefolobilem cxiiit^enirs

fic Ferit Fondio inipiicjta irratioiialis ip&riim j 8c fi fiie*

Sic Fun(£lioiies rationales erunc unifornaes» aait fiQgulis qnaih

titatibus vatiabiiibiis detcrminatis , unicuni valorem detennioa-

tum exibenc. DeooteQt P , St &c. Fuo^ones ra*

tionales feu uniformes variabilium x ^jf^z» ericque FFondio
biformis carundcm variabilium, fi flierit — FF+Q=oj
quicunque enim valorcs dcterminnri qnnntitntibus x , & «

cribuuncur , Fundio non unum icd duplicem perpctuo ha-

bebic valorcm detcrtninatum. Simili modo crit V Fun»5^io

trifbrmls fi fuerlt — PF^-h QV— i?=o ; atquc Functio

quadriformis fi fiicrit — ?V+ QV* —nV+S = o .'

hocque modo ratio Fundiooura raukiiormium uitcriurum cric

• comparata.

82. Quemadmodum (i Funiftio unius variabiUs « oihUo s^

quaiis ponitur > quantitas variabitis c valorem confequttor de*

termtnatuni vel fimplicem vei muitiplicemi ica fi Fondio dua»

rum variabiliunn / & c nihHo sequalis poniiur» tum altera va-

tiabiiis per aiteram definitnr , ejufque ideo Fondio evadic »

cum ante a fe mucuo non penderenc. Simili modo fi Fimdip
trium variablllum x, 7 , £ , nihilo aequaiis ftatuatur, tum uoa

variabilis per duas reiiquas definitur , earumque Fundio exi£>

tic. Idem evenic (1 Fundio non niiulo ied quandtaci conftanti

vel etiam alii Fund^ioni atqualis ponatur ; ex omni enim acqua-

tione , quotcunque variabiles involvat , femper una varlabilis

pet rdiquas definitu;. eajumqiue Bt Fun^o 1 duae autcm a;qua.

tiones
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tloiKt difcrfie laier eMem atiabiles qrtae biiMs per teliqitts Ckt, V>

de£uuent> atqae iia pono.
• 83. FmMimim Mtem dunrmm flmnmuve vmiMmm dmnfm
mdxtiHt nctdtii Sfptd' f/i m immtfjmtMs ^ hHertgtmdf,

Fun^o homogenea eft per quam ubiquc idcm regnat

riabilium numerus dimcnfionum : Fnndlio nnrcm hererogenea

eft ) tn qua divcrfi ocnirrunr dinncnnonum numcri- Ccnfctur

'vero unaqnjrqiie ^-ariabiiis unam dimcnlioncm conftitucrc j qua-

drarum uniuicujuiquc atqiic produ(f^um ex duabus , duas >

produdum ex tribus variabilibus , five iifdcm fivc divcrfis

,

tres & ita porro > quantitatcs autem conftantes ad dimcnfio-

num num(?rationem non admittuntur. Ita in his formulis cty i

4«, unica dimenfio ineilc dicitur» in his vcro y^*

duac inTunt dimeniiones : in hiis ; G^"^; yj^^ > ^** »

ms in his Tcro «jr^i ^7***5 » quatuor,

ficque porro.

. «4. Applicemos primum hanc diftindioncm ad Fiin^oncs

int^gias, atque duas tantum varialiiles ineiie ponamus» quo-
nlam ploriuin par eft tsaciow

FunBio igituf iftt^d trit kmtgamd m n^m fMgn^ tmmmt
idem exijlit dimmfimmm tmmerw.

r SubdividcfKiir erso bajufmodi Fundiooes commodtflime fe-

cundum ^ numerum dimcnf^onum . quem* variabiles in ipfis ubi- '

qne conn^iruiinr. Sic ciit ci.j 4- forma gencralis Fun(J^io-

num intcgranum unius dimcnfionis : hare vero cxprcllio ay^

+ Cy«+ y crit forraa gencrn!(s Func^iionnm duaruiii dimcn-

iionum , tum forma gencralis Fundtionum trium dimcnlionunj

crit :* «jt' H- Q^^z, yyz^ + Jz.* ; quatuor diincniionura vcro

harc: ay* -\-^y^z yy^z.'- -\- ^yz,* -\-t z* & ita porro. Ad
' analogiam igitur eiit (|uanti(as condans fola «\ Fundio nullius.

dimennonis. ' .
' >

85. FmtBitfm$ fiddd ffit hmegamd, f Qtu^ Nftmerssor ac

Veittmittdttr fmrim FmUHtmts htmtgemd,

'
Sdc iuEc Fradio '

^^^'^g^^ crit Func^o homogcnea ipla^
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6^4 DE F U N C TI Oai B V S DVAKVM
X.
min j Scz,i namerus dimetifiotium autem habebitur i • iMi^

— mero dimenfionum Numcratoris fubtrahatur numerus dimen-

fiomun Dcnominatoris : atr|ue ob hanc ratlonem Fradlio ai<-

lata eric Fundio . unius dxmeniionis. Hxc vero FaiSdo

> ^ erit Fitndio truim dimeofioQUtiu Qnando ergo to

hJumcratore ac Dcnominatorc idem dimcnfionum numcrus ia«

e(l , tum Fradio crit Fundio nuilius dimenfionis , uti evenic in

bac Fra^tione^^-ii., vci cciam in his ^ i — j Quod

fi igttiir iD Denomiincore piures (int dimenfiones quam lit

Numeracore» nutiiem» dimdnfioiuim Fiai^onis eiit negadvtis

fic ^ crit Fonftio— i dimenfionis ; 4i^4 cric Fun^o—

i

dimcnfioniim.: -r-r^— erltFBndM»— f dimfnfioiwim, dmi
y -f- ay % • *

in Numcratorc nulla incft dimcnfio. Cctcrum fpontc intclli-

girur plurcs Fundioncs homogcheas 9 In qujbus fingulis idcm

regoat dimenfiomtm numems, five additas fivc fitbtiato prx-

bere Fun^onem qnoque homogeneam eiufddn dTmenfionum

numcri. Sic h«c exprellio «jf 4- y 4-
jfy^^pf^

Fun^

* ^o urtius dimcnfionis : hacc autetti • + — 4. ffi+ 48i^

crit Fiini^io nullius diincnrioni?.

86. Natura Fune^ionum homogcnearum quoque ad cxpref-

fiones irracionaicii cxrenditur. Si cnim fucrit P Fundio c\ux-

cunque homogenea, puia » diniLniioQum, tum y/ P eric Fun^

^ <r « dirocttfionttffli ^ I! crit Fi«idio 4- « dimenfiommi»

•
. Jt^^^^

& generatim F crit Fundio dimcnfiottum. Sic VCj^H*-**)

erit Functio unius dimenfionisi yf{j* -^k,*) erit Funi5lio crium

dimenSoattm: C/^+ ctit Ftto^o<|- dinc&fiommi:

quc
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T L U KIU Ji^ y £ V^KtAB l LI U M, 6i
CAP. V.

aim pnrcedentibiis coajun^ inteUigetiir liaec cxpieflb-j-

+—t^ -fCTr^) + V>+V(7+?>
^""^

Fundlio homogenca — i dimcnfionis.

^7' Utrum FundHo irrationalis implicita fit homogcnea neo*

nc , ex his facile colligi poreft. Sit hujufmodi Fundio im-

plicira ac f ^ -{-Qf^ -hR~ o , cxiftcniibus P , Q^Qc

R Fundtionibus ipfarum y 8^ Piimiim igitur patct V Fun-
dioncm homogeneam cire non poire , nifi F, Q^, Sc R fint

Functiones hoiiiogcncae. Prartcrea vero (* ponamus cflc

Fun(5tioncai m dimcntionum , cric /^* Fimf^^fio 2 , $c l^* Fun-

Aio 3« dirocnfionum ; cum igitur ubiqiic idcni dcbcat eflc nu-

merus dimenijoiiiiin
,
opoiLct, ut F lic Fundio n dimenflonuna^

Q^^Fimftio 3« dimenflonum, & R Fundio dimenflonum. Si

ergo Tiddim litter» P y Q^» R Fundiones bomogenes reC

pcdive s«> 3# dimenlionum » tunc concludetur fore F
FundBonem m dbienfionum. Ita fi liierit P + (^^+O^
+ 47' ^— 2**=3o eric ^Fun^o homogenea duarum dl>

aennonum, ipfarum y 6l z..

S8> Sijkirit V FmmSi^ htm§gmu n dimtnfionum ifpmm y
& «t i« «icyiiiif pfmMm mtifui ysuz > Fmmffi» V skint imfr§*

dmSmm gx f§ufmt FMi^i^tomp fmMdimm vmnsMit tt.

Per lianc enim fabftitutionem y= ih fingutos term^
nos tantar induccntur poteftatcs ipfius quantar ante incranc

jpfius Cum'i^itttr in (iDgulis terminis dimenfloncs ipfarum

y Sc z, conjundim a?quaflcnt numcrum /v, nunc fbia variabilis

c ubique iiabebic m dimeniiones ^ ideoque ubiqne inerit ejus

poceftas z." . Per hanc crgo poteftatem FuoAio F fiet divi*

fibilis & quotus erit Fon^o variabilem tantmn m involvens;

Hoc primum patebit in Fundionibus integris i fi enim fit J^=ss

«;^-f 5/« +yj>*' +^**> polito j^acsK fa r=
m
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Lia. L

DE FUKCTIONIBUS D U A £iU M
( mm* ^Qm*+ym 4-^). Deinde mo idein maiiiMiiiii eft

0 fiaais : fit entm r=s ^5^1^
, nempc Funaio— x di-

menfioiiis, &aof«»«« fict K=^«"*'< -^^^). Neqw

ctiam Fun^ones irfationates hinc excipiuntttr > 6 eirfm dt

y^tt^^Ld^^ ^ua: ca FunOio— -|- dimeniio.

num i poiito jr= , prodibit y=3si a ^( ""^^^^^ j^'
^
).

Hoc itaque modo Fundiones homogenes doarum tantum yih

riabiiium reducentur ad Fan^ones unius variabiib i neque e-

nim potcfias ipfius « > quia eft Fa^ » Fun^onem iUam
fius u inquinat.

?5?. Funfffo (Tgo homogtned V du^rum v.triahilium y z nuL-

litis dimenjioms
^

pojito y=:uz, tronfmiu^bttmr t» Fum&ismm
UHicx vdriahtiis u purdm,

Cum cnim numerus dimcnlionum fit nullus , Poteftas ipfius

« , qujc Fun^ionem ipftus u multiplicabit, crit = i i hoc*

que caiu variabilis « prorfiis cx coaiputo cgrcdictur. Ita fi

fiicric ^^^9 £i^jp=««> orietur V= : atqne

ia irrationalibus fi fit ^— .>LZ—VCy ^.^? j?ofito /= ux»

crit V ~n— V «— r ).

go, iMnffio ifite?ra homo^Tened dHdrum vdriahilmm y d^T , rC'

folvi poierit m lot Fa^a ^n^Utts Jormd my ^u^t Sd-

hnerit dtrfienjtones.

Cum enlmFundio fit homogenea^ pofito^^siirc, tranfibi^

tn produdtira titz^ 'm Fun^onem ouandam ipfius m integram^

guar Funtftio propterea in Fadores fimpiices formap ««4- C re-

ioivi poterit. Multipiiccntiir finguli Fadorcs hi pcr z, , crit-

qiie uniuicujurque forma 4-C«=:«;4-£« ob uz,=^y^

IVopter mukipitcttofem aatem si^ y m bujufinodi Fadoraa

ittlceatiir qjuoc cspone^ » conciaeac uDitaicai CaAaccs luiaii

bi
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Id finplices- cmnc <vd rcales yel imaginaril, hoc eft coSlficien* Caf.V.

fpi «, & C cninc vcl rcales vcl imagiiiarit. .
" '

£x hoc itaqne. icaiiiiiir Im^onem duarum dlmenfiooimi

^yy-h^y ^ f«« oQOa Iiabcre Fadores nmplices fbrm» «/
4- C« } Fundio autem 4y* hj^z. -i-cyc* habebit trcs

Fadtorcs rimplices formx «'r + ; (icqiic porro Fiinftionuni

homogcncarum iotegraruffl > quae .piurca habcnt dimcaliooes >

natura erit comparata.

pi. Qucmadmodum ergo hapc cxprefTio *y-h Cz condnet

fbrmam generalcm Fundionum integrarum unius dimcnfionis -

ita Cty -i- Qz') (^yy -jr J'^) erit torma gencraiii Fundionum in,

tegtarum duaruro dimenfionum : atque in hac ibrma («7+^«)
Cyy + ^'^) ( «7 +f «) coodoelMiatiir onmes Fan^ones in-

tegtae triom dUnenfioamn> ficqiae omnes Foo^oocs miegnr
liomogeoeae per produda ex toc hujufinodi Fad«»jlMis «jp+fie

cxfalbcri pocmmc, qnot Fnodioncs IWx condncaoc dimcnfio*

nes. Ifti ancem FaAor^ eodcm modo per rdblunoncm sqna*
tionum repcrinncnr» quo fupra Fadores nmplices Fun&ionum
int^rarum unius Tariabilis invcolre docuiaius. Ceterum liaec

proprictas Fundionum homogenearum duarum voriabiltum non
extcndirur ad Fundiones homogencas trium pluriumve varia-

bilium ; fbrma cnim gcneralis hujtjrmodi Fundionum dunrnm

tantum dimcnfionum , quar eft /tyy -h + o-v -j- + '"^-'^ ~h
/*« « generaiiter non reduci potcfl ad hujufmodi produdura

(«y 4-C « + y ) (</t 4- f * "f- : ^ ) ; multoque minus Fun-

(^iones piuiium dimeniiQnum ad hu;uimodi produ«!^ta £Cvocari

pofTunt.

^a. £z his , qux dc FundioiiS»is homog^els. limC dida

»

fimul ihtelligitur , quid fit Fundlo heterogcnca : In cnjus icili-

cet tetminis non ubique idcm dimcnfionum numcnis dcpre-

bcnditur. Pofiimt amcm Fundiones hctcrogene» fiibdividi

pro multiplicitate dimen(k>num , qua? in ipfis occuirunt. Sic

Fundio bifida erit , jn qua duplez dlmennonum numcrus

occnrrlr, erhqoe adco agg^c^tum duarum Fundionum homo-

I % gcnca-



. LiB.1. geneirum, quanuD numeri dimcn(ionum difaimt; ica 7^*4»
' 1/'** 4- Jfjf + cm Fuodio bifida, quia partim quinquc ,

parcim duas continet dimeniiones. Funt^io autem trifida eft >

in qMA trcs divcrfi dimenlonnm numeri infunc , feu quac in

tres F indtiones booio^aeas di(bribui pofliiiic» ud jf* 4-jr*«* -i*

Pra?terea autcm dantur Fundioocs heterogenesc fradap vci

irracionalcs tantopcrc permixtx, qux in Fundioncs homoge-

Aeas idblvi aoo ^oSanit, oijdfiiodi. iiint
\y\f^^^ •

{yy + '

- ' yy—U •

^3. LuerdDin Rmdto hetcrogenet ope fubiUttidbiiis fdo*

neot, vel loco unios atriufi{ue adabuis fiite, ad homoge-
neam reduci poteil % apod qutbus ca(ibns fei quear , non tam
ficile indicare licer. Sui&det ei^ cxenq^Ia quKdanl aitulifle»

quibtts ejufinodi ledudio locum haber. £ fcilioet \atc inropp*

fita fit Fun(fi!o f •\'SLz,y 4-jf*c 4- ; poft lcvcin attentio-

flcm apparcbic» cam ad homogeodcatcmperduci, po6to«r=

XXI prodibit cniinjr*+«^jr4-jr'xir-i-^ » Fundio homogencft

J dimenfionum ipfarum x & 7. Dcindc hac Funftio y -f-

J*«+7'**4-/x* 4- ad iiomogcneitacem reducttur po»

nendo x= , prodic cmm Fuin^tio unius dimcnfionis jf -f-

^ 4- fr "** 4» + ^** Muko «fiffidliores autem fimt.caiiis»

quibui> non pcr tam fimpiicem fubftitutioncm ad homogcncita-
Jtcm pcrvcnire licet.

94- Tahdcm inprimiis notari meretur Fanctionum infegra-

mm iccondum ordincs divifio iatis ufitata, fecundum quam or-

do definicur ex maximo dimcnfionum nnmero qui in Fundioiie
incft* Sc jTJif ^-TT+ ce^*^—sm^ Fondio ^ndi Ordl-

feiiii qpiia du» dimcnfioiKa occummt, £t —
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i^^Mjf 4-^ pcfdiiet ad FunAiofies qnarti erdinis. Ad Oap. V.

hanc divifionem powmum in dodriai de Imcis curvis idpici

Ibkti unde a4iiuc uoa Fun^iiuin integrarum divifio comine*

inortnda venic.

P5. Supcreft /ciiicet divino Fun<5lionuni integranini in com-
ntqiie inco!Tip!cyns. Fundtio autem complcxa cfl, qua?

ki Facrorcs raticjnalcs rtfolvi poteft , fcu qLi.T cft produdiim

ex duabus Functionibijs pli3ribu5vc rationalibus i cujulmodi eft

ji*— z.* + ^Mz^ — iLjz,z.— a4KJC. + labtj— bbyy ,
quce cft

produdum cx his duabus Funiftionibus {))+ ^-'^— 4*+— — Ita vidimus omncm Finiiftioncm in-

tegram homogcneam, quie tantuni «iuai variabilcs tomplecta-

tur , eiTc Fun^ionem complexam , quoniam tot Fadores (im-
.

plices fofflMT «jr4-C« liab^» quot contioet dimeolioiies. Fun-

aio igfcur integra etit incompleia , fi ih 'Fidores rationales re^

iblvi omnino nequeat I uti jr;r 4-« z— ji^r» cnjus naillot dati

tatocs ratmnales. fiuale intell^Qir* £x inquifitione Divi>

^rum patebit » ainim FunAio propofita fit complcxa an .tn»

cbmpldEa. • - .
•

C A P U T VI.

2)r Quardimihm vcpmmidibui ac Logarithmii,

^^* Uanquam notio Fuo&ionum traniceQctentlum ih cal»

cttlo iniegraU demum perpendetur, tamen ante^

quam eo pmeniamiis > quafdam fpecics magis obvias » atque

ad piures inveftigationcs aditum apcrientes , evolverc conve-

niet, Primum crgo confidcranda? fimt rinantitate? cxponentia-

•ks, feu Poteftatcs
, qiuin m Expotuns iplc cft quintirn^ varia-

bilis. Pcrfpicuum enim cit hujuimodi quantitates ad Fundio-

lics algcbraicas rcfcrri non pofle, cum in his Exponentes non

*liiii couftaQces locum habeaut. Mukipliccs autem funt quan-

I 1 uta».»
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Ltitates expooentialcs , proot vd £oltis £xponcns eft qoantitai

vanabiUs , vd ^atteiCA cdaai ipk <|iitti^ devjKai priods

geoerts eft , hujus Tcro 7* 1 quin ' ctiaiii Ipic Exponcot
z 9

poteft eflc quantttts expoticfltialis iKt in his &nnls s ;22
. Hujufmodi aurcm quancitatum non plura conftituc^

mus genera, cum earum natura iatis ciare iatdiigi queat> ii pci«

nuun tantum rpeciem evolverimus.

97. Sic i^tnr propoiita hujufinodi quamitas cipooeiitialis

4? 3 qusB cft Poceftas quimitttis oonllamis ExpoQeoteniha-

bens Tariabiteni Cam igitur ifte £Kpooens «». omncs ,nti>

ineros detenninatos in ie compiedaiur» primum patec fi loco

» omnes nuroeti integri affirmativi fuccdfivc fubfticuamar) lo-

co hos prodituros clTc valorcs detcrminatos d'
i d* id* ; 4*;

ir' > d* ; Ikc, Sin autem {wo s ponantur fiicedOvc nnmeri ne*

gativl— — 1,— &c. prodibuot 5 > j^»

fi fiiericsaoi habebitur fempcr j*s»i. Quodftlo*

co s numeri fradU pooantur, tit ; -^; — ; -^; &c«
« 3 3 4 4

oricntur ifti valores \/4 ; ^4,- ^^4^; y^J ^'^* » &c.j qui in iC

fpc<Stati gemmos plurefve indiiunt valores , cum radicum ex-

tradio femper valores miilriformcs producat. Interim tamea

hoc loco valores tantum primarii , reales fcilicct atque affir-

mativi admitti kkUi quia quancicas tanqttam.Fon^uoi-

fimuis ipfins « ^«datur. Sic medium quendam tenebk

locum imer d* 4' , crttqne ideo quandias cjufdem gencris;
r

& quamvis valor 4* fit aeque =— a a \/4 y ac ^^-i-dd^ 4^

tamen pofterior tantum in cenfum venit. £odem modo res

le habet, fi BKponens « vdores mtionales acdpiat , quibos

cafibiis cnm diffidk; fit numenim valorum inTohitorum conctp-

pere#
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^ftte» mikm taimmijrealis con^ideratur. Sic d^"^ «it. falorCAi^Vt
decaniiiiatcis intr» linilttt s* ^ j' compreheiiius. ^

MBiine aotem vakwes quantitatis expodentialts ma- •

gnitndine nameri conflantis d pendebont. Si enim fiierit 4=%^

fcmper erit 4* = i ,
quiLunquc valores Exponentiz trihuatur j

Cn autem fiierit > 1 , tum valor ipfius co cmnt majores,

qilO major numerus ioco f ittbftituatur , atque adco , poiito

«ssas po.»jtt.infinitiim excrelcnnt. ; fi, fiierit «»0» fiet i>

n iit s valores 4^ ficnt unitate minores , quoad poiTto

»s=— 00 fiat 4f*,= o, Coacrarium /evenic ii iit 4^ i , ve«

rum tamcn qnantitas aiSraiativai . tom enim valores Ipfins 4*

decrelcem , oeiceAte « fiipra oi crcfcent vero » & pro i& nu*

meti n^gadvi IbbAkuantttr. Cnni cito lit 4 <; x * erit ij

ppfito eigo^a^; ecit unde pofiesior cafasex

priori di}adicari poterit.

Si fit 4= o , ingcns falttjs in valoribus ipliu5 ^i'^ deprd-

henditur, quamdiu enim ilicrit « numerus affirinativus feunuK

jor nihilo« erit pcipetvoV ao: fi ^ z=o ttitM^ aa^ 1 1
*

fin antem fiierit s auroons negadviis ^ tum 4* obtinebit valo*

rem infinite magnum. Sit enim *==—jicrit 4* =o*~-^ sss

4* »4-» idedqoe infinitnw; Mnlto majoits aMcm fidtut 00»

ta 1 i tum enim ponendts ioca «numeris intcgria valom

jpfius 4^ altematim erunt a£nnativi Qc ncgacivi , ut cx hac Sc»

ric intclligitur - r-

4 ^^4 >4 id id $ Si4^ id* k ^C,
4 .



^ DSilVANTiTATiBUS

Pr rterea vcro fi Exponenti «vaforcs triboantiir fi-aft?, Pote*

fias4 =(— mox lealcs mox ima^Qario^.iuduec. valor

let , etit coim 4* »= —r a » JaHigiiiariLim ;gt jp:It <fT ==
^— ia— reaie : ucrum auton » (i £x[K>Qend « tr>*

.buantur valoies iiradoaalcS) Potef^asit exhibeat quancitate^

fcdes anunaginarlas» nequidem defiiiiri licet.

100. His Igirur incommqdis nuincfonim negari^m loco

# {iibaitiie&donnn CQpnemondSi AaQitwiia; .ii.efle oiimciM
ai&nnadnun> & unitate quidem majlorem *, qtiia Imc qupque .

iUi ta&i , quibus m cft numcrus aififmadvus unitat^ minor« fi<

cile reducuntur. Si crgo ponatur 4'= jr , loco 7 fubfticuea-

do omnes numeros realcs , qui intra Kmices + 00 & —
contincflcnr , 7 adipiteur. OBn^ vaiores alfirmativos liioa.l»>

mic^ + «p ^ o contemos. Si enim fit «t=ss 00 ent ff=«os

^ ssss o edt j-»!» & fica— M fietjp s=^o. Vkttfim

ergo quicunque valor affirmadvus pfo/-accipiaturydabicur<|iio-

quc valor realis rclpondcni pro z ita ut lit 4" fin autem

ipH j tribucrcmr vaior negativus, £xponei2s:« vsdorem realcm

habere non poterit.

10 1. Si igicur fueric r= 4*
, crit y Fnn^io quapdam ipfius

&, quemadmodum ^ a « pcndcar , cx natura Potcftatiim foci-

lc intclligicur i hinc eniiB quicunque vaior ipfi z> tribuatur •

vaiartpfius jrdBtermtnatur» jErit mim.yf^^iy sszi?* :

<ae generaliier erit / ^J^i nnde ieqaim lme ^y^^^%

& Ita pofto. Pheterea , t\ fiierit vs 4* erit v/ «s /f'*'^

^

t=:^~***) quorum rubndiorum beneficio co &cilius valor

^fius y cx daco valoie ipfius « invcniri pote&
EXBIC'
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£X£]iiPLUM*

.

Si facntd— jOy cx Arlrhmctica , qua utimur, denaria in

promtu crit valores ipfius ^ exhibcrc, fi quidem pro z. numeri

intcgri ponantur. Erit cnipi io*= ioj io*=- loo; lo'^

soooi lo^sBstoooo i& iO'*-s= 1 i item lo^"^« i.'so ^ x i
lO

—2 I —3 I r
lo . =— = o, oi i lo = = Ojooi : hn au-

lOO lOOO

tem pco c Fradioner pmntiir » ope radicum extraAionis'

to2. Qgenadmodum autem>datoiiiineio4,ex quoWivt«'

faft ipfiiii « ftpetiri poteft valor ipfiiit y t ict viciflim, dato va-

lore qaocwiqii^ idSniiativo jpfius jr,- convenSeiii dobitiir valor

Ipfim B i «I fit iSe amein iralor' IfBis-z , qnatem]^

faiic|iiain FanAio ipfiusjp (pedanir» Tocari Iblet LoGA&l^
THMUs ipfiusjf. Supponit eno do^tinalxignjtbaiorailinnnie-

mm certumconftantem locod iiibfiitueadpn|i
»
qui prppceteaopa'-.

tnr A«Mr Loyrithmnffttm ; qtt afiiimia cric LQgniiqanii aaiaC»

qne oumeri y Exponens Potdlatisf*.» 19 ik ipia Potefias

cqoafls fit nomero ilU y 1 indicari antem Logonllimus nameri

jl folct hoc modo /jr. Quod fi ergo fiicrit ==j(, erit4= ^:
cx quo intcUlgitur , bafin Logaritbmorum , etiamfi ab arbitrio

noftro pcndcat , tamcn cllc dcbere numerum unitate majorem

:

hincque nonnifi numcrorum a£Ermativorum Logarithmo^ realitcr

cxhiberi poife. * • ' •

103. Quicunque ergo namems pro bafi Logaritiimica m ao*

dpiatur , crit fempcr/ 1 =0 j fi cnim ina?quatlonc =y^ quK
convenit cum hac z,= Ij , ponatur = 1 , erit r= o. Dcin*

dc numerorum unitatc majorum Logarithmi erunt affirmativi ,

pcndenres a valore bafis^, fic erit/^===jj /44=s2i/4'=5{



74 ^-.^K^.P.M^ITA N T t TATl B U S.^ -

LiB I l^sBs^i &c., unde a poftcriori IntcIIigi.pot€ft , quantus mi-~~' merus pro baii fitaflumtus, rcilicet iUe numerus, cujus.ixig^

rithmus eft^ i , crit bafis Logarithmica. Numcrorum autem
• iiijtatfe minoru^^ affirmativorum tiaoga^ Lo^ithini erunt np^

gativii x^^toEam / J-=Aii /^=»— ai/Jy= — j.,

&c. i numeromni autcm ncgativoruin Log^iciuni oon crunc rcar

ks j fed imaginarii , uti jam notavimus.

, 104. Simili modo fi fiierit ly =sr « 1 crit iyy = sc;

/y* ^= 5 & gcncraliter / jf" = m , fcu /jr ' =
ob c /jf. Logarithmus igitur cujuique Potcftatis iplius jr

«quacur Logariilimo ipliusjf per £xponcntem Poteflatis multi-

T^.~ .rjj ./;?•. iSt. ita porro » pndc cx dato I^j^gmtoo flH

wrquejupnneri «|ipnVfi ppfli^ Logiti^hmi quarumeHnquc iplM
JP|Mfftatif9iiJ Sip autwjsini.invcmi.iMit duoLofvjthai «iianpe

fi^s-qx^i cimr (itjr=4^ & v » -f* eiitAg»
ib'«ei?Yti4''://^ hflic Lag^ duorunlhiia'

mmm^ «qtiirar l&imie L^gsdilimoram Ftaon^ dbOf vdo

aiddo crit / ^ =±si if ===:/jf >-i-- /t;^ ; hincque %6p^

rithmus Fradionis zquatur Logarithmo Numeratoris dcmptoLo*
gnrirh'nn Dcnomintirorfs

,
qiirc rcgulae infervhint Logarithmis

phirinni numci^orum invcnicndis ^ cx cognicis jam aliquot Lo^
garithmis: ' ' '

"' *"
•

' - ' '
'''''[

' ^ '105. Ex his autem patet aliorum numerorum non dari Lo-
garithmos rationales, nifi Potcftatum bafcos nifi eninn liu-

mcriis alius ^ ftieric Poteftas bafis ^,cjus Logarithmus numcro

ratiqnali cxprimi non poterir. Neque vcro ctiam Logaiithmus

ij^fius i erit numcrus inatiQnalis ^ ii cnini foret = V « > tum

e(Iet ir
^'* === i''; Id qiiod fieri ncqnir , qnidem numeri jSc

^.tationales fiauuacuur * ibknt autcm imprimi& numcrorum ra-

I

I

Digitized by Gopgle



EXiOK£NTIALIBUS AC LOOAlil THMI S.

donalium & hitegroniiD Loglrichaii dendcrari , quia cx his Lo-" g»i.YL

farichmt Fra^Uonum ac huiDmniin Ai^donmi invenki poiTunc.

]um igkiir Logirithiiii nummnim , qui non funt Potef^ares

ba6s 4, ncque rationalitcr ncqiie irrationaliter cxhiberi qucanr,

merito ad quantirares rranrccndenres referunrnr, hincque Loga-
^

nthmi quantit.itibus traiikcndentibus antuuiicrari folent.

106, HancobTcm Logarirhmi niimcrorum vero tantum pro-

xinne per Fradioncs dccimales cxpiimi folcnt, qui co mmus<i

vcritatc dilcrcpabuni , ad quo plurcs figuras fucrint cxacti. At-

q«e hoc modo per folam radicis quadratse cxtradioncm cii- ^
jufqne numcri Logarithmus vero proxime dcterminari potcric.

Ciimcfiiin^pofito
-f/ =f * ^Jv =f x,fit / s

'
fi biniicfus jnopofinis k oondneatiir limites > quiH

' nun Logarichuu iunt 2 qu^ratur valor ipfius a''' feo

'
"'" 1*1*

, atquc $ Ttl iRCTa limites 41* & k*» wl 4**

concinebitur, utrumvis accidat, fumendo mcdio proportionali

,

dcnuo limitcs propiores prodibunt , hocqiic modo ad limitcs

pervcnire licebit» quorum intervallum daia quantitate minus

evadat, &^aibiilciim puiperus^propofitus h fine crrore confun»

.di ppflic, Quonto yeso licuiim ^ngulonitn litfiitum Loga-

lithmi dancur, tandem Lc^idhmus oumcri k tqicrietDr*

»

EZBM.FLUM.

Ponatur baHs Logaritbmica s. s=s 10 » 91104. 19 tabuUs nitt

rpceptis fei fblcc; & qumtur ero tantum prozimc Loga-
ritbmus mimcri s i <)uia hic c4ntiootttr ihtra limites i 9l 10
quorum Logarithmi funt o & i i iequenti modo radicUffi 'fix-

tradio continua inftituatur , quoad ad limites i numcro profo-
fito 5 nofl ampiius.dUacpaates pcryc&iatiu:«

K % A=
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7^

A
D E SIVAHTITATIBUS

J, oooooo (A -rrrr: O ,

/B I

,

lC = o >

iD =
lE = o.
/F = o,
/(? =a O,

/H = o.

B ==IO, OOOOOOi
C = 3, 1(55277 ;

F = 4, 8^vC74»
0 SWP 5, 232991

J

H^ O48o(!>5 i

Z» 5, ooiStff ; iK « o>

M^4t 99^6zji iM^ o>
>^ = 4^ 997^4}* /A^ o,
O = j, 000^0511 /O = o»

^ —4* 99^6^7 i =
Q = 4» WlJOi /(i.= o.
R ~ 4, p9P7oii = o*

= 4, i?.995?^3 ;

"= 5> 000008 i^= 4, 9999S^>
X = 4, 999991'^
T = 000003

;

2 ==
J, OOOOOOi

/5 = o,

rr — Q,

IV = o,
//4^= o,

IX = o,

/T = o,

/Z= o.

0000000
0000000 ^

5000000 J

7500000 j

51 ;oooo }

687^000 i

7x87500;
7«3i25oi
fpS3i25i

tf98s4.il i

^9«7J«4^

^9885»J*
598913J'*
5985)440

'

5985>55>2 ;

59 8p658i

5989707;
^pgp<^87;

5p8^6^7

;

5989702

;

5i>8P700i

fit

c = v^^B= v^J3C
£ = V^CI?
F = \/ DE
G = i/DF
H
i aVFtf
M
L
Af

0 = v' A^.V

P = >/Jsro

«-=VOP= V^OQ^=^0«
T = V05= ^OT—^TV
^siWV

r = >JVX
z — ^XT

Sic cfgo inc^Gis propottioindibiis finncflidis tndeni pcfvcniiBii

cft «d Z =s |, oooooo» cx oao IxigVJthsiiiSJiiiiiieri 5 qwe*

fitm cft o , dp>p7o »
pofabafi Logafithmicagyg 10. Qparcciir

proxime 10 »*>'3«« «sx y. Hbc autem moao computatus dl
canon Logarichmonim vulgaris a Briggio & Vlacqjl/io»
quamquam poftea exlmia mventa funt compendia,qiioniiD ope
mLiIro expcditius Logarithmi rupputnn poflunt.

107. Dantur crgo tot diverla Logarithmorum ()'ftemAta qaot

jacii luuneri pro baii4 acdpi po4uot> ati^ucideoxiiimcrus lyl-
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EXFOSENTIAHBUS AC LOGA^ITHMIS. 77
tfmatum Logarithmkorum erit infinitus. Pcrpctuo autcm mCAP.VI
duobus fyftematis Logarithmi cjufdcm numcri candcm inrcr fe

icrvant rationcm. Sit bafis unius fyftematis = <t, altcrius

atqiK nuiBcri » Logaiithmus in priori ryftcnaate ==

iii pQfianon ssofjciitJ^aai&^^sasiiS imde ^
0

sasif^ i idcoque 4 = ^ T. Oponetcrgout Fradio-^ conA

lamem obtine.it valoitm > c|Bicoiiqoe namcnis pro « ^erit al^

iumtus. Quod C\ ergo pro uno fyficmatc Logarithmi omoiom
numcrorum fuerint computati , h'nc fhcili negotio pcT rcgula&l

aurcam Logarithmi pro quovis aiio lyftcmatc reperiri poffunt.

SIc , cum dcntur Logarithmipro ba/i 10, hinc Logarithmi pro

quavis aliabafi, pura a , invcniri poifuntj quaratur enim Lo^-
rithmns numeri n pro bafi 2 , qui lit= cum ejufdemnumeri
* Logarithmiis (it p pro bafi 10. C^ioniam pro bafi 10

cft /1 = o, 3010300, & pro bafi cft / a = 1, cric

o, aoiogooj 1 = f idcoquc f = J^^^
|aipa77..^» fi cigo omoesLogarithmi commoncs mobipJlccfh
turper nnmcrum 3» $^19177^ pradtbii otnb Logancbmoiiiin
plO ba(i 3.

108. iiMfifnkmr inmm mummmm h ĝ^iiiHMit ig futtMm^

fHtfifitmme emklem tenere rationem,

Sint cnim duo numcri bd & qiaonhb pro bafi « Logn>

iiiknifintiii & critAf B^*" & JTssV : lunc ficr

JT^ sss 3/* csss if , idcoquc M= N* i In qua aeqotlio»

Ac cum bafis d non ampliua infit > pcripiciiom eft JRmdtonciD

— habcre valorero a bafi d non pciHlcntcm. Sint enim pro

alia ba£ ^ nomcrorum eoruodcm Ad &c N Logarithmi ^ &

pari modo coiligetur £6tc il/= i^ / • £rit cigo iV^^ssJf

Mac^ ^ '^, fca a»£ « SB «t: 9 • Ita jam Tj<Smi»
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T. tn omiii Logaothmoriim fyAemate LogarkhaK^

dm niimeri Poteftatum uc ^*^ ^/'''tencrecationem ExpoDefl*

tium m: n.

xop. Ad canonem ergo Ldgarithinorum pco bafi qnacun-

que A cooclendutn Mkk numcrorum taiitQm primorum Loga-

ntbmos methodo ante tiadlta,vcl aUa commodiori,fuppQtaw*

Cum cnim Logarichmi numerorum compofitorum (int xquales

fummis Lognrithmorum fingnlorum Faflorum , Logarjthmi nu-

merorum corapolitonim pcr lolam additionem repcrientur. Sic,

Ji habeantur Logarithmi numcrorum 3 & 5-, erit /i^=/3-f
/45^2/34-^5- Atquc

, cum lupra pro lMifi/f^= 10,

invcntus Ht / 5 = o, 6^8^700, pra^erca autem £lc /xo—

i

crit / ^ s3b/i sss /10— /y, idcoque orietur /a= i—
o> 69Z9700 sss Oa 3010300; ex his autem nuBDerorum pi^

morum a 8c.s Lognithmis inventis repcrieotur Logiritbmi o-

ronium ttwnerorum ex his a &5 compofitorumf cujufinodifunc

Hti 4». ii iSy sty ^4, &cj »0* 40, 80, af , 50; &C.

ixo. Tabularum autem - Logarithimcarum ampliftnns eft

ufus in contrahendis calculis numerids^propterea quod ex ejui^

modi tabulis non folum dati cujufque numeri Logpvitlunus». ifcl

ctiam cujufque Logaridvhi propolid numerus conyeniens rcpe*

riri poteft. Sic, fir. /, denottnt noroeros quot

cunqut , citra muttipiicationcm reperiti poteric alor iftius ot-

piefioais f^jiy^ imjus expreffiods IjOgaritfamBS

«tiBa/ir4-/^+ l^^—d/^jU— j/i^, «iLo-

BBritluno £1 qusnatur numerus reipondens , habebitur Talor qu»-

iius. Inprimis autcni tnlerviQnt tabute Logaiithmicae d^gni«

tatibus atque r^didbiis intricatiffimis ihveniendts > quarnm ope«

rationum loco in Loguicfamis taiiCQm muldplicatio 9c divifio

idfaibecur.
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IXfO^lENTlALIBUS AC L0G4KITHMIS, 79

Cap.VL

QumtanriEor hnjiis Fotetais t" s qnoiiim ejos Loga*

rittunus eit ==> / multiplketur Logarithmus binarii ex

tabulisquieft o, 3010300 pcr hoc cftper-|- +^ei»t,

£== 0« 175^008, cui Loeorithmo refpondet numerus
' JL

-Xf 4^^307, qui crgo proxiroe exhibet valorem x'^»
.

E X E M P L u M 1 1.

Sl namenis uicoflanim cujuipiam provincik.qQOtaimtfM parte

ttigefitna aiigeatur»initid aatem in p^ovlneia fiabitaverint looooo
liominum, qucritnr poft 100 annoi incolaiiim numcnis. Sir

Wvitatis gratii' initio incolanim numerusss», ita nt iit#=
]^Qoooo > anno dapfo uno cric incolaruip numerus= ( '"f"^*

saa fdk diioa amioa s ( 11 ym: pbll tres annoa

-
- IPO

s= (|^)*/», liincque poft ccmum annos = ) m z=

100000 i cujus Logarithmus eft = 100 J-^ +
/ looooo. At eft /<^5^/31— /30= 0, 014Z4043P»

nn^de 100. /|^ s i» 4»4o43p»i^ qaem.|ia4dainr/jooooo.

e=: y, crit Logarithmns numcri incolarum quarnti= ^ 4240439,^
qi^ refpondet; nuroerus = 2^^4874* Poft ccRrum ergo,

aimos numerus Incdanim Bt jfius quam vicies fexics cum w-
ipiOe major»
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Com poft dflMam k fcx lioinimboi gami hniiiafiiiflii & ftoi

pgatum> ii ponaaiiii ibioends anmi poft« fmiiiaiim hooilnoiiK

jam ad loooooo exaevtt > qusricur quanca (iii parte nome*

nis faominum qnocannis angeri dcbuerit. Ponnins iioc teai«

pore numerum hominum parte fua ~ quotannis increvifle* at-

qoc poft dacencos annos prodierit necdic cft numcrus luimi>

num =( ) =5 loooooo, undc fit =b

- lOOOOOO ^;So c • # I +* ' « lOOOOOO I -

y, 2218487 ==o, o2<5iop2j ideoquc li^^= 12l£2^i

1000000 ~ 5i9<?5 JfjUnde fit x = i^circiter. Ad tantam

crgo hominnm multiplicationcm fuffccifTet, fi quotannis deci-

ma fcxta Tui partc increverint j quae muidpHcario ob longarvam

vitam non nimis magna ccnferl poteft. Qyod fi autem cadem
ratione per intcrvaiium 400 annorum numerus hominum crefcere

pcnexi4et, inm nunMnis hominai& ad loooooo. -^^^^n
166666666666 a&cndere debujflet, quibns fiillcntandis imi*

vciins «bis tcnannn &eqaaqaam par miflet.

£ X £ M F L U M IV.

Sf fa^gniufiti^ nmmm hommtm dt^Usim% fUfim km*
mamm mmmm^ Si qnocannis liomimmi mimemm patte iii«'

«I
aelccrc ponamus, inicio namcrasliomtnam fiteikBa^'

i4*«
crit is poft ccntum annos = ( --J^) ^ui cum cflc de-'

b^
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.
%l •

IWJ # iUUV

looooooo

* ' * 5C looooooo r
=s 144» cirdteri fuifidt eigo ii numenis liommain

. quotannis parte Tua augeatur. Quam ob caulam mazime

ridicnfae funteorum incredulorum hominum objedliones , qui ne-

gint taih brevi temporis fjpaido ab uno iiooiine aniverjram ter*

nun iocolis implen potui(Ic.

III. Potimmum autem Logarithmorum ufus requiritur ad

ciiirmof^! afquarione,'; rcfolvcrKbs , in qufbus quantirns incogni-

, ta in Exponemcm ingreditiir« . Sic> fi ad hujuimodi perveniatur

afqnationem d = ^ , ex qua incognitar x valorem enii opor-

tear , hoc non nifi pcr Lo^ithinos e£fid potetit.. Cum enitn

^jpr=s:htntld^= X i £ i=s 'i k sssst ideoquc x =
, ubi quidcm perinde elb , quonam fyftemate Logaritlmuco

ntatur, cuni In omiii fyftemate Logttitliini nnmerorum d h

eandem inter .ie teneant orationem* .

'

£X£MPI,UM L

Si numenis hotiiinum quotannis ccnreHma fui parte augea-

tur; quaritur poit quot annos numcrus hominum fiat decuplo

major. Ponamns hoc cvenirc poft xannos, & initio homi-

num numcrum iiuire = n e^it. h ergo clapHs x anni;> ==

C — ) *> qni cum ajqualis^. fit xo»., fi« ( 75^ ) = xo J

ldeoquex/i5l= /,o i4r= 7— ftodibitita-
• foo • /loi——/100

HH^ *~ ^

'"'"'^^214 annos cigo 231 fict homi-

Euieti Jmridia. mAtMUû fmf^ L num

s •
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83 DE OVAKTITATIBUS
Lil. L num numcrus, quorum incrcmcntum aiinuum tannim ccntcfini.im

partem efficit, decuplo major; hincpoft^^i aima& ticc ccntics »

& poft 6S3 annos millics ma;or,

m
Qiidain debet 400000 florewM bac cooKlkiofie nt qootaii^

t&t «Siram 5 de oetitenis iblvm teneaniri exiblvtt amem lin-

gulis amiis 15000 flomosi qineritur poft quot amios <lebiium

penitits extioguatiir. Salbamus s pro debtta fimnui 400000 tL

& ^ pro fiifflma ayooo quocamiis iblutai debebit eigo efaN-

pfo unoanno — d— ^ i clapfis duobus amiis (— Yd —
—̂ *— *;eiapfistribu$aiiois(^^y4f—(—̂ )** —

hinC)pofitobieTitatiscatt&,iPpfo-^ , elapfisjr

X ic—I t 3K

—

2 M X—

3

annis adhuc dcbcbit m d— m h—m h—» h—

. Cum %iturlite« namia ptu|iiflanum gpomeirjcatum, t+Ji4*

#* + + ' ass " \ poft Jr amios dcbi-

tor adhuc dcbebit md— " ' ^"^^te;
»
qttoddebinim nihilo

lequall pofintm dabit banc arqaationemji^ 4s—— feii

f#— x) h— ^,idcoquc(^— Hd-\-d)n ^ h

^ r-> undeftx= ^^"-^^^—
Cum jam fit js =s 400000^ ^ » 15000, » sss , erifi

( ji— X ) 4= ioooo ic^— (#— s)4a 5000, atquc

atuiorum, quibus dcbltttm pcnituseninguintf » nuoientt
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EXPONENTIAHBUS AC LO GAKiTHMlS, S3

/acooo— /jooo / s 6989700 . ^ ^K^^^i^'^
»oo *io

ftor quam 1 fcOiccc ebpiis nnnis 3 ^ non Ibliun debfnnn ex-

tioguctur, icd crcditor dcbuori rcdderc tenebicur
^^^TT i

(^) -yooo—gYooo 2,
xooooo C -^' * JOOOO*

ao

fior* Quia.TCfo cft / ^= o,o2ii8i?2^j^i,erit/Cj3)"=

o»tfppt4^87 » xooooo (l^)" »5» tf^p246;09Ctti re^on-

det hic numcrus 5005 ig, 8 ; undc creditor debitoripoft 33 an-

nos reiUmerc debet ^iS -~ Aoreaos.

xis. Logaricfami aotem Tulgares fuper bafi ssr ro extraftl»

{Mracter hunc ttfttm, quem Lo^ffithmi in genere praefbnt, ia

Arithmetica dedmali ufb recepta {ingulari gaudent commodo»
^ttc ob lianc cauiam pra? aliis fyftematibus infigncm. afienmi

utUttacem. Cum cnim Logarithmi omnium numerorum » pcae-

ter dcnarii Potefiates, in Fraaionibus dedmaiibus exhibeantur

,

numcrorum inter x & xo contcntorum Lo^uithmi intra limi-

tcs o & r , numerorum autem inter 10 & 100 contentorum

Logarirhmi inrer Hmircs i & 2 , & irn porro , contincbunrur.

Conftat ergo Logarithmus quifque ex nuracro inrcgro & Fra-

dlione dccimali ; & illc numenis intcgcr vocari loiet Cha*
RACTERISTICA; Fradio dccimalis autcm M a NTlss A.

Char3<flcriftica itaque unitate deficiet a niimero norarum, qui*

bus numcrus conftat ; ita Logarithmi nuiiieri 78^05? Charade-

riftica erit 4, quia is ex quinque notis fcu figuris Lonfiar.

Hincex Logarithmo cujulvis numeri flatim intclligitur , ex quot

£guris numcrus flt compoHtus. Sic numenis Logarithmo

7, 5804^31 refpondens cx 8 figuris conftabk."

II3.. Si ergo dttoram Logaritlunofum Mantil& conycnbnt»

Cbaratoiftics rcfo tantttm diTcrepcnt , tum mimcri fais Log^
L a rlcbmlf
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S4 ^ ' QJ^ ANTITATIBVS
LiB. L nthmis rcfpondentcs rationem hahehnnt , ut Po*cf^ri<7 c^enarii

' ad *!nitaicm, iJcoque rationc hgiirarLim, quibiis coniiant, con-

vcnicnt. Ita horum Logarirhmorum 4, 9 130187 & 6; 9 130 187
Bumeri erunt 81850&: 8185000 j Logarithmo autem 3,9130187
conveniet 8185» & Logarithmo huic 0,5)150187 convenit

8j i8j. Sola crgo MantifTii indicabit figuras numcrum com-
pohcntcs, quibus inventis , cx CharattcriitiLa patcbit , quot fi-

gur;^ a liniftra ad integra referri debeantT rcliquA- ad dcxtram

vero dabunt Fradiones decimales. Sic > fi hic Lpgarithmus ftie-

rit invenu» %% 760^^19 , Mand& indlcabit nas Bffxtu
' 575Sy45 > CharaAeriftlca s autem mimerom illi Logarttlinn^

decerminat». ut lic J7j» tp4Ji CharaAecifttci dlS!f o> fiicee

iiameni& 75S945 » im demio unitacc minuacur uc (ir—
erit nBmerus reltKMsdcos decies minor , nempe o» 5758945 i 6c

CharailerilHcK 1 rcfpondebit o,oj75BP45 Ipco Clw-
fa^ifticarum autem hujtifaKMU negaiivarum— i,— \y—

. ^ &c, (cribi folent^,^)^. ^C» atque iubimelligitur hos Logarith-

mos denario minui dcbefe. Hasc vero in mandu^onibiis a4i

cabulas Logarithmorum 6ifius exponi Ibienc. , .

E X fi M P L U M».

h.fc prcfrreffw 4, \6.. 1^6. <5<rc.
,

cujut quifque termhtm
qn.z-irAium pntccdcmti s, cofiiinueiur uique ad termimtm z^ij^eftmum'

qut/itHn: ; tjmtrtfur ma?nitudo huju^ termim ulunii. Termini hu-

' ' jus progrcliionis per Lxponentes ita comiiK idius exprimunCLir

:

i'^ 1*, %\ &c, ubi paret Exponentcs prog! Lil]oncm gco-

nictriciim confticuere , atque tcrmini vigefimi quinti exponen-

tem. fore 2^^ =167772 itf», icai.ut ip& tenninu^. quarfitus

_ ^i6777»itf

^ Logarifchmua erit= 1^7771 itf. /a.*

Cum ergo Hr 7^» ipto&pppjtftfs^Sri^X* erit numerf
qua:iici IiOgartthmus=s jofO^^jASjfp^i^tf^^excujus^Chara^
riftiva patet numerum qux(ituni more folito exptenum cooflarc:

^ 50x04^ fiQicis». M4ntii& atttem ^jjstJH^ij^it ia tahu^
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MXPONEMTIALIBUS AC L 0 GA K^I THM I S. 8f

h Logarithmorum quaefita dabir figuras inirialcs numcri qu^- Cap.

fiti , <]uar erunt 181858. Qi.ianquam ergo iftc riimcius miilo

oiodo txhiberi potcft, tamcn affirmari poteft eum omnino cx
5050446 hguris conftarc, atque figuras initiales fcx cflc 18 185 8,
qua^ dcxtrorfum adhuc 5050440 hgLitM? icquantur , quarum
infuper nonnuUas cx majori Logarithmomm canone dcfiniri pof-

ioit > imdedm fcilicct figurae iniciales erum 18185852^8^*

C A P U T V I L

Dc qharuiiatum exponentialmm ac Logarifhmorum

fer Series cxplicafionc.,

114- (^^^'^ cft 4* =1, atque crercente Exponentc ipfius

^ fimul valor Potcftatis augctur , fi quidcm .1 cft ^

Duracrui uiiitatc major; fequitur fi Exponcns infinirc parum
cyphram exccdat , Poteftaicm ipfam quoijue inhiute parum
linitacem eflc fuperaturam.. Sit u numerus infinitc parvus , fcu
fo^o tam exigua, nt fantum non nihilo fit aiqualis, crit

"

rf**= I + ^p, exiftentc quoquc numcro infinire parvo. Ex
praccdcnte cnim capite conftat nifi -4^ eflcr numerus infinite

.parvu!,
, neque talem cflc poflc. £rit ergo vel =r^y, vel

J^ > « , vcl 4^ <; , t^uae ratio utiquc a (Juantitatc iitterae

pendebit , quar cum adhuc fit incognita, ponatur = i

ita uc ht a'' =1 -^k m$ &, fiunta d pro^ bafi L<?^rwhmiair
crit i+ id»)..

fi X £ K f L U Ai;.

Quo clarius appareaf, quemadfnodum numcrus pendeat a
bafi 4, ponamus cfCc d = 10 i arque ex tabulis vulgaribus;

^
^{u^anuis Logguiilimum numcri quam niitume unitatem fupe-

L. taatis^
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8^ JOE (lUdKTlTATVM EX lON RN TlALWJi
.

LiB. i rantis, piitt t+ •
'

> ita iik fic i .
^ - ; erle

' » lOOOOOO lOOOOOO

, I X .1000001 jw.

ob «= o, oooooxooooo, eftt 4" = 6c i =
lOOOOO

IW^ t ««dep«« * dfe namen» fidmmp».

ckncem a valore bafis a, SI enim alius numcrus pro bafi .

ftatuatur , tum Logarithmus ejuldcm numcri i +/fai ad prio-

rem datam tenebic racionem, unde iimul aiius valor littera: k

j>rodir€t.

XI j. Cum Qx/^sss: x+^«i ciic A^=(i+i^«y

ouique namenis loco i fubftltiiatiir. Eric ergoV *s i +
I I.» I. a. s

Quod Ci crgo (latuarur i ===? -5-, & « denotct numerum quenfc*

cunqucfiaitum* ob « nuqierum infinice parvum, fiet t numems

infinite magni», hincque«s-|., ita Ot fit Fiaftio deno-

minatorem habens infinitum , adcoque infinitc parva, qoalis eft

afliimtt. Subftituatur eigo 4- loco eritque^^ =a ( i +
il ) X + /f t;+ i-x*+ '(^»X^) 4,

^ ^'i7 2
/

'

~ ^ ^
4
~ ^

^
^^*'

>
a^qu«ioerltvc

ra (i pro i numcrus inhnire mngnus fiibftituatur. Tum vei*
ell i aumcrus definitus ab a pcndens, uti modo vidimus.

I itf.Cum autem i Gx, nnmetus infinite magiuis» crit'^^' s=sx;

patet enim quo ndjor nninenis loco i ftibftituatur» eo propiut

valorcm FraClioais '-^^ ad unicaccm clle acceiTurmn • hinc ii

ffit
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AC LOGAE^ITHM. TEB, SEI{,IES EXFLICAT. 87

$ fit fiiinienis omct af&gnabilt ina}or , Fradio quoque '-^^^ CapM].

ipiain unicacem adjequabit. Ob fimilcm autcin rationem erit

ass 1$ '-13^ s X ; ^ iu pono i hinc lequitiir fbre

li::;l=iji=3=X;LZZ2s:^-l
j &iraporro. His

igitur !Faioribi» foblKtatis, ait/=i+4a 4- il^ + + n

h &c 10 infinituni. Hxc aatem sequatio fimul re-
1. 2. 3- 4 • . ^ .

la^tionem inter numeros s &ci oftenclit, pbfito enim cs=a 1

,

ii£ 4> fit = lo» necede eft ut iit drdter i =a>}o»;S9 uti

ante imreQJmus.

117. Ponemus e£le hsssssj* , erit, fumto nnmero pre baCI

Logarithmica 5 1^=: ». Hinc, cum fit If^ =a^, crit per Se-

nemmfinium^ V+ Vt +
r a 3 + +

&c., pofiio Ycro pro /i,crit^*=i+ 4- ^(^^)*+
(/^)» 4. ^-42—^ +&C.. Cognito crgo valorc

linene Jk ex dato Taiore bafis 4 , quanticas ei^nenttaiis qu««

cunque JPcr Seriem infinitam exprimi poterit, cujus termioi

&cun<kun PoceAates ipfius procedant. His expofitis ofien-

damus quoque quomodo Logarithaai per' Series i&fiaicas ex-

(Hcari .poffiitt.

118. Cum fit /'si+ ilM^exiftemCtflTaaione tnfimte

parva , atque ratio inter d ^ A definlatur per hanc cquacio»

ncm 4= 1 + 4 ^ + tV;+ , fi 4 fumatur pro

bafi Logarithmica . crit /( x 4- «) & /#s /(i +iiipy

•

Msm*
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88 DE avAnrtrArvM MXfonEnrtAttvM
LiB. L Manifcilum autem cit j quo major numcrus pro / iuinaiur > co

magis Poteftacein ( i unicatcm cifc fuperaturam; acque

ftatuendoi^ numeto tnfinito, valorem Poceftatis (i+^m)' ad

quemvis numenioi oiiicate mijoretn idcendere. Quod fi crgo

ponatur ( i = i -hx , crit /( i+Jf)= /», unde, cum

(ic / A> numerus finitus , Logaridimus fdlicet numeri i+ x , pcr-

ipicuum eft » / ei& debere nqmenim Inftiite magnum , alioquin

. enim i «* valorem finttum habere non poflec

ii^. Cum autem poiicum fit ( 1 4-i*>)'= i 4-x , erit i -f:

jt

i-Ai^^i+x) ' &c (i+jf).'— X, undc fit

(( i-f-x) '— i ). Quia vcro cft / « =/( i+ ^f), cric

. f

/(i+Af)=4 (1+Jf)' -—r, po&o $ numero iniaite

I •

•

nagno. Eft aaan (i i + -fjf

—

'^'^)^ ^* +

f. Sf*- 3f f. ai. 3f. 4J ,

Ob i autcm numaum infinitum > cric '-^i =-4 » ^TT'= T*;
ftf A V • 9

I

=
I

, &Ci hinc erit f (i +x) ' =
•^i^

— + &c. , & conrequcntcr /(i+ x) = -j-(Yr—-

T '^' Logarithmica =s ^
dcnocancc Ji oumcrum huic baH convcnicnccm, ut icilicet &
4= 1 + -L 4. il + JL. + &C.

I lA 1.2.3

Z20. Crnn igicurliabeamus Serieni Logaritfamd nttmeri t+jr

iN(iMkn« cjua ope ex dau bafi 4 definifc potcriaiiis valorem
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AC LOGAKITHM. PEM^ SEE^IES EXFLICAT. 89

&umeri Si enlm ponainiis i 4- x= ob /4= i » erit CLt.VH

hincqiie habcbicur ^=t=d_ Cirrii: + (tZTil" _
1 2^3

+ &c. , cujus idco Scrici boBmx valor , £ ponatur

10 » drdter cSk debebk 1 » |^*5Si quanquam diffi«

cuhcr intcUigi poteft clfc 21 30258 =a -|-— t- + —
-h &c.> «pioniani bojuf Serfei temiini cimtiiioo fiunt majo^

res , ncquc adeo aliquot terminis fumendis funima rero propin*'

qua habcri potcll : cui incommodo mox remcdium afferetur.

I2X. Qiioniam igitur cft U 1 nj^*} = T^l ^""^

&c. erit, pofito x negativo, /(1 — x )=
^ • »

^

+ —+ ~ +• -f + ficc.). Sobtiabttur Setks pofte^1234
riocapriori»crit/(i+«)

—

(— V Nunc ponatur 5±^=4.

ut fit *= ^^^. > ob /4 = I crit if= 1 ( *T +

ouaicri i- cx bali d inveniri potcrit. Si crgo bafis 4 ponatur

jus Seriei termini (enfibiliter decreicum» Ideoque moK Talofem

pro k &id$ propinquum exhibent.

las* (^oniam ad fyftema Lqgarithmorum condendum bt-

Btk 4 pto lubitn acdpcre licet > ct iia ailiwii poterit ut fiat

i= X. Ponamus crgo efTe ^s s » cr&quc per Scticm fupr»

Eukri ImrnM, m Aitdl. ii^fmv* M (utf)
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•90 DR SIUANTITATUM XXP ONEN TIa L i U Af

qui tcmiiii , fn fiadioiies decimafes conmtamiir acqiie

ista addantnr , pfaebebtmt hunc valoref» pro ^ =^
s ,7i828i9>84;po45i553^oa8> cojus ultima adhnc notavc-

ritati eft conientaiiea. Qiiod fi jam ex hac bafi Logarithmi

CNonftruantnr > ii vocari Iblent Loearithmiaw/i^r^/^/ fea Agfiri*^

itHy quoniam quadratura^ hfpemlar pcr iftiufmodi Logaii-

tfanios exprimi potcfl. Ponamns autem brcvitatis gratia pfo

numero hoc 2*7 1828 182 8459 &c. conflanter licteram qu«
crgo denotabit baiin Logarithmorum naturalium feu hypcrbo-

licoruoi» cui rc^ndct valor iittcne i=B i ^ live. luec Utteta t

quoque faBpkoKX fiimmam huji» Sccief i 4- + -^—

123* Logarithmi ergo hypeibolici hanc habcBant proptiiB^

«leni ut numefi t + « Logarithmns fit sas denocante «•

quantitatem infinite pttrramr, atqne cnm eic hac proprietate

lor i= I innocelcat, omnium nnmerorum Logarichnit ^rper>

bolki cduberi poccnmc^ £iic cigD-* pofict f pro nnmeia fiK

pra invcnto, perpctno + —+ +——h te.r- » r^-r » ^ * i.^ ^ T.2.3 1.2.3.4

ipii vcro Logarithmi hypcrbolici ex his Seriebus iavenientur ».

quibuscft + ~ + T — 7" + T
f + &c. ,& / = + + 2|:+f+f+ &c..

qnar Scries Tehementer convergunt , fi pco jr ftatuatur fradi»

vaide pirva r tta cx Serie poteioti ftcSi n^tio tnvenhintur

Logatitfami nunaesomm imiiM non mnito- nuijotnm»- Pofico'

I
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AC LaHAKlTMJie. Pllt SXKtXS SXfLtCAT.

-h&c. . Ex Logarithmis vcro harum fraftionum rcperien-

tur Logaricbmi numfirQrum integrorum» cric cnim cz natura

Logsrithiiionnii +/-|-as:/i{ tum/ -|-4>/ssss=/3 $ &

i/ssss/4; pono /-^+/4=^5^2 +/1=1/4» 3/»=I8j

1 /| ss/^ I /S+ /J SBSS/ lO.

BZBMFLVM.
Hinc Logiriifaiii bfpobolkt niimaoraa ab i uiqae ad 10

118 habcbunt» nt m

/l aaa 0> OOOOO OOOOO OOOOO 00000 OOOOO
/2 Bss o» «i^ji^ 7i8o5_ypp45 30^41 7»3»i

/3 BSB I, o^^%6i 22%H6j69i09 691 $9 51452
/4 = I, jgtfip 43^it' ^9990 61883 44^4»
/5 = I, 6op43 79124 54T00 374(50 075-95

16 = I, 75?i7J 946s>2 2805 s ooogi 24773
/7 == '> P4T9I 014^0 JJJI3 30J10 ^4639
/8 = 2, 07i?44 15415 79835 928^5 i5p54

/9 = 2, i^^yzz 4>77? 35219 $^tj9 0490^
/10 =s 2, 30238 ^0^19 9404J 5^^401 7991^

Hi fcilicet Logarithmi omnes ex fupcrioribus tribus Seijebus

funt dedudt) prcier /7 , quem hoc compendk> (imi affetutus.

Pofui nimirum in Scric poiieriorix=^ iic<)UCobtinui/^=5^

,0202027073175194484078230, qui fubtrai^ui a

/50-^2/5-4-/2= 3,9 1 £ 023005428 i^tfojStfi87508» lelinqinc

4p>ci^us lciiu0» dat /7.
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9» QjJdHtlTAtVM MXrOHEHTlAUVM
^^** ^ 134. Ponacur LogarichmlB hyperbolicus ipfiiu x+yfeo^

/( I +x) ==jf; crit;r=^—|^ + y— -^-h&c.Sum.

to autem attmen> 4 pro bafi Logarithmka» & andieri ejuiilem

x+jif Logaricfamnsss=t^ieni9iitTiilimttt>v=s -~(jf—^+
-i!— 4.^.)-» h^pcquc i=as eymto coo^

modiffime valor ipfius i oafi « leipontoa ka defiahiir ot fit

sequalis oijafVis numeti Logaiitimio hyperbdico divilb per Lo-
garirhroum ejuOcm niuneri ex bafi d fimnacL Fofito etgo mi-

mero hoca4, erit t/= i , hmcque fit Logarithmo hy-

perbolico bafis a In fyfiemate ergo Logarithmorum coinmu-
nium > nfal eft = 10 , erit i Lo^Mnhmo hyperbolico

ipfius 10 ) undc fit i= a> 30» 3^850^35^940456840179914»
quem valoiem jam fupra fiitis piope ooU^mus. Si ergo

guli Logarithmi hyperboUci per hunc numcrum k dividanrur,

vcl , qnod eodem redit , multiplicentur per hanc fra(flionem dcci-

malcni o
, 4^429448 190^1^1^1-76^1 1289, ftfodibufti Logaii-

thmi vulgares bali^=:=:io convenientcs.

ia5» Cumfit/=«i+7- + *^2"*" ^^^^*^^^
tur sas'^ » crk , {xmds Logarithmis hypcrbolids , jia= i^

, quia eft/#s 1 , quo valore loco sfiibAitnea, entd^sss t 4^

^^y'^ + ^i^ a*3
^*"' ' ^^^^ qu«libet quancitas

exponentialis ope Logarithmorum hypcrbolicoriim per Sericm

in^niram explicari porcft. Tum vcro, denotanre / numcrum

Iniinitc magauui» tam.quantitaEcs cxponentiales quam Loga-

lithmi pcr potefimca pofiimL £iit enim ( i «f»

4- yDcqne ^JTs (1 «i-^ )'• deinde pro JLogaridimis bf-

JL
l^etbdiciis babecur Z(i +ar) fss^d t < 1 Dece-
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AC LOGAlltHlL fMK SMKl^^ -EXfLICAT. 93

tero Logsurithmofiiai hyperboJicoruiii n&s in calculo .incegraliCAr^VIL

fySm demoiifiiabttnc.
—

—

C A P U T V I H.

I>e fuuMatHm trMfimimtikm ex'Circ$$lo mir.

aatf. Oft Logandmioa 6e qiiantitates esqMmentiates coii*>

JL fideiari deberit Aitiis circfiliu^fes eoram^iie Sinus

Cofiniis» quia iKm folinii alhKl quanmatum traiilceDdeminm ge-

IMS conflstoimt , fed etiam ez Ipfis Logarithmis & ekpooefr*

, liatibus » quando imagmarila qiiantttatibiis invQlTHittiir» pfbfb>

fiiimt, id.quod infra clarius patcbit. *» .
,

Ponamus ergo Rndium Circuli fea Sinum totmH eflc= i,

dtque fatis liquet Peripheriam hujus Circuli io numeris ra-

tionalibus exaftc cxprimi non poflc , per' apprb>^mationet

autem invcnta eft Scmicircumfcrentia hujus Circuli efTe =
75 105810974944^92307816406286108^98^2803482534^1
17067982 148086^ 152723066470P38446 +•

, pro quo mimc-

ro> brevitatis ergo , fcribam 9r , ita ut fir T= Semicircnmfcren-

tiae Circuli , cujus Radius =»1^ ieu v erit iongicudu. Arcus

fgo graduum. ' ... -
,

127. Dcnotantc « Arcum hujus Circufi qucinciunquej cu-

jus Rjadium pcrpetuo afliniio= i > hujus Arcus; z. connder

tari poiiilimam iok«c Sinns 6c Cdmnt; Simim abmm AvCm
« tnpoftefBm hoc modoiadicabo,/». ^.«,le«tantum/ik
Co&ium vcio hoG modo etf, A.ib^ ieu tantum xrf, z, Ita*

'Ciim w lit Arcut 180* , eric jfiv. o «rsss e^fl o «r s=s i i flc

sr= I , jr= o i JT == o j f(j/r sr= 1 ^

— 5rtr=~ I ; rs= o > air ass^i '9c e^lwsstt^

iJuuncs cr^o Sinuf & Coiinus intra limites 4- 1 & — i con-

^ ^^^HP ^^^^^^^^^^^^
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cioeiitiir. Eric iitiem |K»ro «•— «), Sl

>Hi.»»4^( i-r—«) , «que 4- (r^
Pkarter has denointBadones tiotxube fimt (jtioque h;p : t^g. z »

qiMK denocar Tangentcm Arcus k ; fH, z Cotangcntem Ar-

cus JB^i CQnftacque d2e & (fit. 4= ^ * «
v

;

^— ; quap omnia cx Trigonometria funt nota.

' 128. Hinc vcro etiam conftat d habeantur duo Arcus ySc
Zy foreJf/t,(y+r)== /i/;.y. cof, z, -h caj.y,jm. z , & cof. (y =s
e^.j, cof. X,— j.fin. z , itemqueT^. (j— jc )— Jin.y. ctjjc^^

s*f,y.fm. x.^c9f,{y— &)= c^fyU^f.tt^ Jm^y.j^,

Hioc iooo j iiibftitiieiido Arinf-^ii^j ftc, cift

/w.(~-«r+a)

I

fm, ( ir 4-«)

( — «)==» +^e/:*

( sr

tdf.iv' X):

>^<fr—*)

—-ct/!z

#^(ai
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Si ef]go.« deQoo% imiiiieruoi iacepiuu ^ucaiciio^ue > erit

1= 4- ^« >k(12±Ir—.)

2
=—Jfn,Si

>k(42S2._«):

,^(4»±2,_.),

i£,.(4«^*,+*3^= + >»>* >.(***—»)=—fitJi

1= + '</:(***'—«)=

C AF.

VUL

Quar formular venc fuot fivc « fit numeru5 affirmativus five ne-
gativus inceger«

)fiR>jrs«rj «qC^sss»! at fit quoque «IIV i { Ar*
«aumcKJik coai^fiioniinrSfiins & Cofioos kt Ib UdNUttr

<;<>/(3>+i)=<»• 3 Jl g.
—

^

Arcus ifti «, ;r4- 2jr+«, J7+«, &c., in arithmetica.
progreflionc progrediuntur \ eorum vcro tam Sinus quam Cb-
finus progreifionem recurrcntem conftiruunt

, qualis ex deoo-*
jnauttofc I.— %Mx + (mm-i:BH ) xx orituri eoioi

Digitized by Google



9<5 DE flUAHTtTATVBVS TKASSCEH DEKT,

liB I. f'"- iiy-^-'^} = i»f^' h — (mm-^-nn^fm^g, five

'— fi».( 2y-\-x,)—2Loj:y.fin.(3-^^)— atquc (imHi modo
j^+;6 ^—^g^jiy^ f^/Cj-f*)— «/c.Eodemmodocrkponra

fm.(^^y-\-:i)=iC0pj,fim.(i3'k-':')
—finSy-^^) y &

^^/^ rs;+ « ) —ttify.cofi27+*)

—

C9f{j+x,)y iievque

Cujus legis beneficio Arcuum in progrdlkme arithmectca pro-

gredieatium tam Sbus quam Gottins qoouiqae Ubucrk eipe»

dhe formarf pc^ii^t.

.130. Cum ftjik(jF4-«;«»>L^.^e^«+^jrj6r.«atqoe

fiif,
— e)= fiM.j. cspK— etit Ms apieffioal-

Inis Tci addendis vel fiibtrahendis

:

^ (J>+O— <^
^ a .

CJuia porro eft f^ (;+2 ;= j'. ctf, «—jS». jf./». « , atque

tf^(j

—

•» )= c$f,z-\-fm. y. fin. z. , erit pari modo

Sit]r<=>es ~-vi ctitexUspoAreniis&nMlisr

unde , ex dato Co(inu cujufque anguli reperiuntur ejus iemlills

Sinus & Cofinus.

r3i. Ponatur Arcus j + «= 4, —*=^,- eritjrsaat

l±i « s quibas ia iiipcnQribtts formuUs iubili-

tuds

Digitized by Google
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«ata. :' •
i
VlH

2 •' 2

' . - - • .».11- S> 4^

cz l]i$i>otro lutfdintur^ppe dxTifiofiis , ha»: Tiieoreniat» '
— V

.,* • • •-.».,..•;,.
. . ,

- fit.a+ fin. h 4 4. k y /4l5f.-—r-

^P'^ ' ' '

Jm. a 4- y?>r. ^ -^^^ ^rf * - :'.
"

'i.-jr : o.:.:

cof.^ + cof.b a :

fm.a .' . ^-HiJ^h- , I-.* >

cof b cof a ' » AV\

cofa + cofh \r ' .44-* . ^ ' - « •

* + «^l oifrii
*

' cofa-f-cofh >Sj«.j-~,j8i.>:* : r -— ....^

Jin.a + fin.h cofa + cof h ^ , ^ a— h "^: *..

"

'^fn.a Jht.h cofb— cof* iYj:
yw. 4- fin^ cofb^—xof a /» 4- ^xi

*"'."'

1

/m.a fm.b ^ cof:T+Tofh V'-**^-—

^

132. Cum fit (>. 4- dcpp^y = I crit, Fac^oribt»
wtaoufis, (f^/*4;V--^i./^^^^ — j./M.z)— ii

FaAoKi , ctfi ithaginarii , tamen ingcntcm prafftant ufum in

AfOllHlf coBibokmctii 4t multiplicandis. Quaratur cnim pr<>
dodtalioriiiif RhAofimiCr^^ — j.Jl^. zXc«f.j.+ /— r.
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j ' i, Cum au rcm fit fnf. > caf^—J^»- r.T= cof: ( y^z')

--& j.fin. - 4- p»'y- <^»f + ^ ) erit hoc produdum

& finiili modo \ _ .
,

(^^;:^_ i.jj^jf X'^/^*tr^— *) «^«CO'*-*)—

V ^
' '

'-^

idcoquc generalitcr crit (f^«±V^— i-fi^^f^^f^ f^^f-^jr^

Unde , ob fignorum aiiibiguititem,crit

t^Mz^i ^ ^-^^ -r: «

^^(^ li 2 ^/ .— j —
Evolutis ergo binomiis hifcc crit pcr Scrics

:

I. a. - 3« 4 ^ 1— a)(»^-^3 ) r«— 4.)(f*— -y) ^^^)*^'

/
.' .— '.r-- I

"f'^'— ')^»— *>f"— t>

(^ef;«y .0.« )'.=r 'fte-
-

'
• /:,': 'i-:
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134« Sit Argis « tofiii&e pnyiis.i ejt/ks ?^ '-^

'

a I : fit autcm # oiuiiertis mSakt maenus » lit fit Arciis # ^ ^

Hnicx magnitudinis I puta, mz=: v; ohJi». z.=i crit

to efaorA9iR. v> op^ haruQi .Serjcrum

inveniri pocerunts quanini fiMinQlaram im^qito/magis pateat»

ponami»lte«ic^dicad^qoaAMMem» rfen<»9^ uc/^» «,iea

cffe V =z Quia nunc vaior ipfius jt conilat, fiisubi-

+ —. *J707ptfja^7P48j?^iiit52}i|f

~ oo4^i7J4rjfjY8tf88ioo;^8y4ij3a

+ 0/ 6001^^4411 8478735^^^1|t^^^<>5

— 00090311^8432352120851^04580
'- ; . : ; ; • - . ^ - * •

4- —» 0, 000006055921729219^792581171

— -jjn- oooooooootftf88o35io98i*4*7a24

+ ^«y» o, ooooooooo6otfotf^5»357jilo^iifo

M .
*

" ' i w. : • 'li, "-0 >0O'. ,0 , —

—

I
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±. ^p^. 0» i30oooooooooo.oo9.ooi253j^jf49j .

'^i 4* ^ -OOOOOOOOQOOOOOQOQOOOJIjtf^JJ*

' •
'

' Cli. <^ i^pO10OOO<^O<IOOOO«^

(V ^MiOtpoMOoooooooailMoeoatfftit.

.

• * ' »^\K(if* A. ^ ^o*=3

1» oooooooooooooooodooooooefoooo

5^/.
i337oo55oi3tfid98i7i543'*3745

4- o, i53tf#9Jo7^oio4«oistfj^5<F3l^tfJ>
*

,. . .

'

'

•

~ o> wo8tfJ4So7f3|ji94foS7J05^|^

ni' .0» o90^,i^x^a748i^42tf5Soz4i7il»

— Oj! 0000151020423.730^0^05481052^

+ . -x». o> 00090047x087477881817»

—- o, 00000000^38^^0308379181-12408^

4- o, 0000000000^5^5^^^3 iX4P7J47»3<>

— 0*. 00000000000052^4400200734^2^

.^i- 00000000000000543773917WS8

^ o» oo9oooooooooooooi8}$99Si^5asae

+
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1

---j^* o> 0000000000000000000920(^75327 VI 11.

ooooocoooeooopooop«oo5X]5tSt

-i« ^n» o^- 0000000000000000000000010 1 5
10

-^j^ ox>oooooooooaoooooooooooooo:(tf

Oun Igitiir ^datSoiiis Cofimis mgiiloraiii Kd 45* do^

^ icmper snDor crit quam -1
, bincque «ttati

convcf'

gent, ita ut plcrumque altquot taotu» tcnolot fofficiant, pr«-

dpue, fi Sirnis & ColuiBsootiad tot figuras dcfidcrcotor.

135. hwcis Sioibii» & Cofinibiit invcniri quidnii pdToor
Tangentcs& Cotaogcotcs , per anafogiaf conloctas » at quioiit

hujoiwHK IniMniib» nuflMria multtpiicatio ic dlvtfio vebe»

nentereftnowA»» pccnliiriaaodo casoprincrc coovcqii. Eiir

1 .

2

.3 l.2.i.^f }.Z3....y

1.2 j.2.3. 4 , i.a.o...,<+ *^^^

fou V i.a 1.2.3.4 i.a.3».»tf'

I
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jam fit Arcus v ^^"^ 90" crk eodcm modo <juu antc

?— -T. o, ootfff 10747S8*

www I *lV'

m'+ o, O0ig4a475sa|4

+ ^ o, 0001^75800714
I

— o> ooo|4jo39i^jr4

+ -5. o, oooozx6^7724f l "7* o^ 0000291791050

+ -Vi' o> 000002401 1370

+ rr?* o> 0000002^44x3*

+ -n'* 0« 00000002^58^4

^. o, 00000123^5527

mat~ 00000007^4^5^
n
m1»— —rf. o, 00000000475^7

m17

+ -nrf' o, 0000Q00032857 n» ooooooopoi^tfj»

n»- o, 0{kooooooo355i
I

— 17

--r7*o, 0000000000185

+ 090000000040;!
I U!?'^»

000000000001

1

+ .
—. o, 0000000000045
»

m+ -Tfj. O, 0000000000005

quanun Scricrum rarlo infra fufius exponctur.

135. Ex fiiperioribus quidem conftat , fi cogniti tUerint

omnium anguloruin fcinircLlo minorum Sinus & Coiinus, in-

dc fimul omnium angulorum majorum Sinus & Cofinus ha-

i^cri^ Ycruoi ii uncum aoguioruai 30*". minorum habcancur

Sioui
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Sinus & Cofiniis , cx iis , per folam additionem 5f fubtradio- C
nctn, oranium angulorum majoruii) Sinus & Coiinus inveniri^

poifiiiit. Com eoim Gtjuh 30*= «j- » erit , pofito/s |o* ex

( 130) «^«ssjtk (36+«) 4- /«. (30— »);. icjk,zss=t— — '^C?o+ «), idcoque e* Sinibus & Cc^
iinil>ui ahgulorum 3^^^
^.z,—y&r. f3 o— z}St^ fjo+«)=r^( 30— i)—^jSv^

Bnde Sinus & Cofinus tagulonim a 30* ad tfo% hincque omnes
najoKS definiuntuis

t|7* In Taiigemibus & Cotapgentibus (imile rubndlum uiii

Tenit. Cum enim fit /^;;^. (^+^) ==—-

'

^
, erit

unde ex Tangentibus 9c Cotangenttbiis Arcuum 30*" mtoonim
inveniuntor Uotaiigentes ufque adtfo**.

Sit jam 4 cxs 30 — k mt %M =i '6o— & «r. 5=
'4iqf. ( 30 + a*)* etit eigo /41^. ( 30 a * )

'

«i>.(|o— i)— My.C3o—
y„de ^^^^ Tangcntes Ar-

Cuum 30° majorum obtinentur.

'
'
Secantes autem & C^iecantcs ex Tangcntibus pcr folam fub^

tn&ioiiem inyeniuntttri eft enim «^. s= «^- \ «

—

&hfnc>Sr.«es«^«r. (45** ») — «. Ex his ergo

kculemer peri|»idtur> quomodo canooes Stnuum confinii po*

'tuerint*' -

. ^
1^8. Ponatur denoo in formulis $• 153 > Arcos « infinite

parvus» dc. fit « .nninetus Jnfiniie m^gnus ut i« obt»*

iiear yalorem'fiiitotB w. .Erit eigo = » & «=^ ,

iinde>k jss «t a u bis fiibiUtntis fic^^ «» *
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' —'

i atqne fi$,v =

— 1 l * i M-

la Captfc aixem

prasccdcntc vidimus e(Je(i + y) =< jdcQorantc fbarm

Lagarichiiioniiii hyperbolicontin : rcripto ergo pro « ftttki

1/ '— 1 ptrdm — f» V — I crit V

V . .w-i—
£x qulbus imdygkur quomodo- qiiSailEnes ea^nentiales ima-

gioKne ad S^os .ColSaiia Arcuiim reaUom retiocaiKur. £ck

t jp. Sit iam in lUliem formulis $. x^o» # oumenis iofioite

parviis ) fea .= , exiftcntc i numero mfiolte magno, crit

enfan evane(een|jp Sinus eft Ipfi nqiqdii» Cofimis

f= I. Hi:» puiki^ babcbkux

0

J«oprichmis. bjrperlrolicis fupra (tsj ) otouii*'

•pofitft
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podco jrloco i+ x. Nunc %iair • pofito loco y, pardm C a r.

V— i.^. » panun ^— x./p. z, prodibicm VIIL

= i ^ ob Logarithmos evaneiccntcs ^ ita ut hinc nil ic<puh

tur. Aitera vcro aequatto pro Sinu iuppcditat:

admodam Logaiidimi Jmagioatii ad Atais drcularcs revo-
centnr. y

140. Cum iit = /iog'. « , Arcus z pcr iuam Tangco-

«m i» e«pri»e>ur« & /L±^^- Su-

pn wo ($. t3| ) Tidimii dfc/i^= - + 2:!+2«l+
as^

* ' '
^—+ &c. . Pofito crgo X= V— u tMg.Zt fiec s ss

_ C-aii' ^ Ciati!l_i«-feiL' + te.. Si ergo ^
namus z=f» ut (it ^ Arcus, cujus Tangens^cft^, quem
Ita iodicabiaius ^ /^, idcoque erit 4= ^/jgig'. /. Co*

gotta ergo Tangeiice / etit Arcus rc^ondens il^
/* /' I*

^

5: + y~ Cwq Jgttur , fi Tangens # srque*

tur Kadio i, fiat Arcus*= Arcui 45* fcu «= "l-.crit

•^*=<—
"I"
+ ~-+ &c., qu«eft Seric^a Leib*

N r T z I o prinium produ^ , ad vaiorcm Pcripherias Ciiculi
cxprimendum.

14 T. Qiio aittem ex hujufmodi Serie longitudo Arcus Cfr-
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culi cxpcdire dcfiniri polfit ,
perrpicuum cft pro Tangente t

fra<flioncm ratis parvam fubfticui dcbcrc. Sic ope huj is Scrici

fecile reperictur longitudo Arcus « , cujus Tangens / aec^ueiur

-^»£M«teiuiD tfieAicus — +

—

lo 10 3000 fOOOOO '

oijus Setiei valor per approKimatiooein non dti&culter In fia-

dk>ne dedniaU czhiberetur. At vero ez tali Arcu cognno

nlliQ pto lofigitudine totius Circumicrenti» dmcludere ticdbk,

cum ratio, quam Arcus, cujus Tangcns eft:= ad totam

Periphcriam tencr , non fit aflignabilis. H.mc ob rcm ad Pc-

ripheriam indagandam, ejurmodi Arcus qua?ri debct, qui fit

fimul pars aliquota Pcrlpheris , & cnjus Tangens fatis cxigua

commode exprimi queat. Ad hoc ergo inilicutum fumi folec

Arcus $o*. cujus Tangens eftsr= -^, «piiaminonim Aicnuffl

com Peripheria commedinibilium Tangentes nirois fiunt frra-

tionalcs* Quarc« ob Arcum 20*= , crit = —J

+ dtc > cujus Seridl ope valor ipfiiis w ame ex!iibltasi»>

credibiii laborc fuit dcterminatuy.

141. Hic autcm labor eo raajor eft, quod primum fin-

guli termini lint irrationaJcs , tum vero quiique taiitum, circi-

ter , triplo fit minor quam praxrcdcns. Huic itaquc incommodo

ita^ccurri poteric: iiuDatur Arcus 45° ieu cu)usvaIor» et&

pcr Scrtem vh convergentcm i L-^JL L + &c.,

exprimitur, tameo is rctmcatur, atque in duos Arcus 4 & ^

di^ertianir ut fic a+^ses Cumiffm ^M^,
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erit Mw^. -i-) hiiic uterque Arcus 4 & ^ pct SO"

rlein tadonakm multo nngis, quam Ibperlor, coiwogcmem

cxprinietur
, eorumque rumma dabic valorem Arcus hinc

icaque etic
'

i.a |;a» ^ s.a' 7-*' ^.a* I

M 3.3' 5 3* ~ *^
J" •

hoc er^o modo molto expeditius loogicudo icmicircumferen-

tiae r mTenoi ponulfet, quam qoidem 6dum ell ope Seriei

.ante coouncmotatKw

/ G A P U T a I X.

Dc imJcfiigMiom Fa^rum trtnomtakum,

'43* /^^\ Ucmadmoclum Fadorcs fimpliccs rnjnfquc Fi:n-

V^r^dionis intcgrx' irucniri oportcat , iupra quidem

oftendimus hoc fieri per rcfolutioncm aquatjonum. Si enim

propofita fit Fundtio qujEcunque integra « 4- 4- r «^* +•

d^' -r- f 4- &c. , hujusquc qua?rantur Fa<5!orcs limplit cs for-

ma: p— ^-i , manifeftum cft, ii /— qz, tuerit Fador Fundio-

ois • +C«+ » tum, poiito s== -quo cafu Fa*

6^or /— ^£ fit^ o > ctiam ipfiun Fun^oncm propoficam cva-

ncfivrc dcbcft. Hinc /— f« crit FaAor vcl divilor F.m*

Sionis «4>Cs*f->i&*+ ^«' + '«^+ ftc.> rcqttitiir fore hanc

O a cxpref-
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dc vicifTim^ iioiimes radices hujus xquacionis eruantur^ fin-

gul« dabunt totidem Vidtorcs (implioes FundfctODts int^giv pro-

poficae «+ 4- 4- 4- &c. , nempe /—f Patec

autem (imul numerum Fadonun hujafiiiodi finq^liciuoi cx nsh

s^ima Potefhtte ipfius z, definiri.

144. Hoc autem modo plerumque difSculter Fa(5^orcs ima-

ginarii eruumur 5 quamolxcm lioc Capitc methodum pccuiiarem

tradam , cujus ope Upcnumero Fiftores fimplices imaginarii

invcniri queant. Qiioniam vero Fadorcs (impliccs imaginarii

ira func compar.ati , ut binorum produdum fiat realc , hos ip-

fos Factorcs imaginarios rq>cricmus, (i Faftorcs inveftigcmus

dupliccs , fcu hujus formaf p— + rzz, realcs quidcm , fcd

quorum Fadlores (implices (int imaginarii. Quod fi cnimFun-
dionit «4- C«4- y«' 4-^«' 4- &c. , conftent omnes FaAores

mlcs dupliccs hujus fynax crinomialis /— f « +rzx.yBsad
onmes FaAorc» imaginarii liabcbnntar.

145. Trinomittm aucem/— f « 4- r FaAores inn|ilices

iiabcbit imaginarios , G fijcrit^/r^ ff leu
^^j^ < Cum

%icur Sinus & Cofinus Angulorum (int unitate minores, for-

mula — f« 4-r«c Fadorcs iiaaplices tiabcinc ima^narios

= «jqC^^, ica fsa V/f« <^<^* atfic trinomiam

/^f»4*r««cont]nelMt IMim Nc
; «mi^ irracioQalitas moleftiam 6oeflat» aflamo hanc foimara
'

fkzr' ^ff^^^f^ + 99^** cujus Fadores iimplices tou^*
IBwiicrunc W, f»—/(^^^^+ /

—

i* /Sm^) 6c f« —

/

( f<?/r^—V— i./w. P ). Ubi quidcm patet fi foerit <P

=

4: 1 > cum ambos FaAdrcs »
jfi». 4>— o , fiers aEqi»les H

mlcs»

146. ^opofita eigo Funaione int^ •4«Ci4-yft*4*^«'+

^ 1, / •
&c» f
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&c.' , cjus Fa<florcs fimplices imaginarii crucnturj fi detcrmi- Cap.TX.

ncntur littcraf / & f cum Angulo 0 > nt hoc trinomium—
pp— 1 p q z , cof.O -h f f t^riat Fadtor Fui>ftionis. Tum enim

iimui incrunl iiti Faitorcs fimplices imaginarii ^z.—/'(f^<P4' ,

V-^ ^ f
*

—

fi^*/*^— V— i.y«r.?>). Quam

ob rem FBndio pro|x>fiia evanefat» fi ponatur cam ssasA x

( ^+V— * ^ ) quam «= ( ^^^^

—

^— i,fm,^%

Hioc» fiiAa fiibilitutione.titnKipie» ^kz infixtnr «quatio,cx

^uibus tam fra^ftio quam Arafs <p definiri poterunt.

147. hix autcm lubf^itutioncs ioco z taciend.r , ctiamfi pri-

mo inruitu diificilcs videantur , rnmcn per ca , qua" in Capice

praecedence lunt tradica , fatis expcdiie abioiventur. Cum coim

luerit oftcnfimi efle ifofp¥ \l— 1 »fm.<t> =zcof /t^-jr y/— i x
yfiv. « ^ , feqiientes formula? loco finguUnmi ipfius c Poteilft>

tum faabcbuntar £ibftitueDd«.

pro priori Fa<^orc pio altero Fa^ore

**~ "|i(^^3<^'"-v--i/>!»-3<P)

Ponatur brevitatis giatia =ssr ^ £idblqne iiibftiiiitioiic fequci^

tes dme nalceflKur sequatiooes.

? 4->v - I fiu i^+yr^s^ - 1>/.2<^rV» v/ - T /w 3^)+ &c. f
j «4- C r cof. <p 4- y r *. co/ 2 ^ 4- J*r'. (To/ 3 4> 4- &c. 7

O ^ X48. Qioi
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148. Qiiod G har dux a'quationcs inviccm addantur & fub-

trahantur , & poftcriori cafu pcr 2i (livlcUiiuir, prodibuoc

bs duse iiequaciones reoles

:

quc ftakiin ez Ibciiia Fondbois prbpote'

* « + C« + y**.+ + •** + &c

fi)fiiiari poAinic, pooendo primum pro unaquaque ipfius z, po-

teftate = r ' « 4> , deinceps .=sr" .yJ]». Sic enira

ob 7^1». o^ o & cof o <p= r . , pro z'* fcu i in termino con*

ftanri priori cafu ponitur i , poftcriori aiitcm o. Si crgo ex

his duabus a:cjuacionibus dchniaatur incognitaf r ob r==2

habebiturFa^ Fun^oniscrinoinialisff— tffk€§f^+
^^zA^ duos Fa^es fimplices tmaginarios inyolTe&s.

^ 14^ Si aequacto prior multiplicetur per fii»* m^i poftecioc

fetf^ m(py acque pcoduAa vel addanotr^el fubttahamnr •

prod&imt dxm aequadooes

:

ov=et.f».m 0+ Cr/». ( w + 1 ) ^+ yr*.fif» («»+ a ) ^ +
(»i+3)4> + &c.

ossstttfif, m0^QrJk*{m+i)^+yr^fihim'—t')0+
Vr'./R (jnp-— 3) ^ + &c.

Sin autein xquatlo prior muIfiplicetOr per c^f m 0 & poftc-

rior per Jm. /77 ^ > per additionem ac mbcra^oem iequeoces

cmergeoc «quationes.

o^u.^cofm<p + Cr.C0f.(m— 1 )<^+ yr*. ^^/^(«i— *) 4>+
JtrKcefCm— j)<^>+&C.

,Q 5=5«.^^/: «»<!>+ Cr.fi>yr( «1+ +yr*.fi2/r(w + 2) <^ +
^r'.fe/^(w + 3) 4>+&c.

•

Hujuf;
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FACrOKVM T K 0 M I A L I V M. iit

HujiifiTiodi ergo dux a?quationes qu^cunqiic conjundae dcter- ^
minabiint incorrnitas r <^ ; quod cum plcrumque pliiribus

modis fieri poJlir , fTmul pkircs Fadorcs trinomialcs obtinen-

tur , iiquc ideo omnes ^ quos fun(^o propofiu in fe com-
ple^itur.

ijo. Quo ufus harutn regularum clarlus apparcat , quarum-
dam Fun^iionum fxpius ocairrentium Faciorcs trinomialcs hic

'

indagabimus, ut cos , qiiotics occafio poftulavcrit , iiinc depro-

merc liccat. Sit itaque propofita harc Funftio a -^- ^ ^ cujus

Fa(^ores trinomiales formar />/>— i^(jz..cof.0+ determioari

oportcat$ pofitoeigors»-^, liabebiifmir hat dasp cquationes

;

o = 4* r .ccf. « 4^ & o = r fft. n , quarum pofte-

rior dat jm, « ^= o ; unde erit n 0 Arcus vcl hujiis formap

( 2 ^ -h I ) T vel lifT^ denot^ntcjf numcrum intcgrum. Cafus
hos ideo diftinguo, quod co^urn Coiinus fmt differentes; priori

cnim calu crit cof 2 ^ + i j yr=— i poftcriori cafu autcm
cfif ik7r= +i. Patet autcm priorcm iorinamA^^J^^^^^-^i)^

^i debere > quippe quae dat ^^,m0sss— x , imde fit0=4*
— r* , Jiincque porro r Erit ergo /=rf, y=j,

%ai»(of* ' ' ^ + Cum igitur pro k numc-

rum qucmque integmm ponere liceat, prodeunt hoc modoplu-
res Faaorcs, ncquc tamcn infiniti

, quoniain fi 2i+ 1 , ultra m
augetur , Faiftores priorcs recurrum

, quod cx cxemplis clarius

patebit , cum fit c^f. ( itt + 0 } —= cof. 0. Dcinde fi » eft

numcrus impar , poiito i ^ -t- 1 = « , crit Faaor quadratiiS'

dA+ 2Az+^ nequc vcro hlnc fequitur quadratum (4+ «)*

cftc Fa<aorcm Funaioius + «*
» quoniam ( in §. 148 ) uni-

ca a?quatio rcfuUat « qua cansani patec 4+ « dfe Divirorent

ibrmufafr
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iI2 DE mVESTIGATlONM
fbrmulr / 4- ; qustr^a fcmper cft teneDda qaodes «^<^
fit vel 4* X €!— X*

EXEUVLVU.

Evolvamus aliquot cafus, quo ifti Faftorcs clarius ob ocii-

los ponantur
, atque hos cafus iii du.is clallcs diftribuamus

»

prouc /p fiicrit numerus vei par vcl impar. -

Si m=t
Fonniibe

+ «
Ri6or eft

-1 + «

Si j» a

Formulae
4» +
Faoor eft

+

Fonsulie

V 4-

FaAores &aA

FornMibB
4* + *

FaiCKMrCS lUIR

MM— dd— IdZ^Cfi/l-^ TT +
4

4
Si « — j

Formula^

+ -^'

Faclores funt

Si » = 5
Formulic

+ z*

Fadores luac

dd idXnCoP jr -i- ««

4 + iS 44— a4z.f^-j- ir 4- *2

Ex quibus exemplls patct omncs Fa<florcs obtiner?, (T loco

4^ 4: X ipqcs aumcri imp^r^ hoijl majorcs, quam Exponciis
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FA CTO^UM T ^ 0 M I ALIV M. 113

««fubftituintiir^ ib vero cafibus qiiibus Fa<Sorquadiat]i$ prodii« ga»,

caiitttiii ejttS*nb$CQin Fadoribus ammiiicrari ilcbcrc.

Si propofica fit iiapc Fbndb — , ejus Fador
trinonualis crit — 2 p q cef. ^ + az, fi pofito r=

fucrilo=ir"—• r". ctfn^^ o=r". Jihji(P, Erit crgo

iterum /jh, *=• o , ideoque * ^=(2>f+i) » vel ===

aifrir.Hoc<4|ttte«i-taiuvaJorpofterior fumi debct , utfit^^iv^

= + 1» qui dat o — r* & r a= — =is= Ha-

bcbjtaritaquc/=r4/-^^s K( 0a unde Fadoc

. ttinonualis formulae propofitat erit =^4-»- a 4 — 3r4'

« quae fonna » ii loco 2 k omtKS numcri pares non ma-

jores quain#ponantur, (imuldabit omoesFadoress ubi deFac-
toribus quadratis idcm cft tcnendum quod ante monaiinus.

Ac pritpo quidem, pofito k= Oy prodit Fador 4 d—zdzr^zx^
pro qi!o vero radix 4— z capi dcbct Similiter, fi » fneric

numerus par & ponatur 2k=n^ prodit sd-^-xd uude

paiet 4 +1« eife diTiforein Ssxam X — >

£ X X if P L U M* '

%
* • »

-

Cafus Exponentis n ut ante tra^ati ita ie liabcbunt , prouc

m fiieric numcrus vei impar vel par.

Eulcri ImlridM^, m Amtl. infin» fdrv, P Sl
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«14 DS INVSi TiGATIOkM
Si » = 1

Formuls

iph erit Fador

Fofimilie

4» — «•

FaAotcs cniot

4 —
4if

5i 0 = 5

Formulae

Fa<ftores eruot

M Z

44 — %4Z,€^.^W 4-««

44 »4«,^^—' «- +

> Si « = 2

JFormulse

Fadores erunt

4 ~ «
4 + JB

Si #» 4
FoniHdit
4* —
Fa^ores cnmt

4d —- tdx.,cef, X 4" **

4 4- 31

St 4 = ^
^

^ Fonniilae

Fa(^ores eruflt

d — z

44

44

i^z. H'S igirur confinnatur id) quod fupra jam innuimu^

omnem F jnftionem incegram, (i non in Fjdores (implices realcs»

tameD in F^^korcs duplices reafes le&Avi polle. Vidimus enim

lianc FunAionem inde6mt» dimenfionis 4" + iemper io

Fa^ores duplioes resdes , praeter (implices teales , rdoUi .poffe*

Progredfamor ergo ad Funfliones OMgis compofitas, uti : «+
6 4- yc^") cujus quidem , fi duos habcat Faftores fonm

4 $ i reiblncio ex prarcedentibus abunde patet. Hoc

ergo tanram erit cfieiendttm , nt fbnrur « + C«" + y

co calii » quo qqn habec duos Fa<^orcs realcs forixu: i| -h^ -«^^*.

rcfo-.
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FACTOtiVM TKmOMIHAHVM Iif

idUiitioiieiii tn FaAoies rcales* vei finipiices vd doptices ,do-Cjk^L
ccainiis.

155. Confidercmus ergo hanc fundionem :
4^— 24"

cef g 4- quae in duo5 Fndlorcs forma? n -h ^ reales

rcfolvi nequir. Quod fi ergo ponamus hujus functionis Fac-

torem dupliccm realem dfe //— 2/f«. c^ ^ + f^f^z

,

pofito rs -^, diuB leqiientes aeqiiadoaes enmt relblTendv :

0 =4^"— 24" r^'(^,g, c^ M0+r^,fpf.2f* <p & o =—
14* r"» ctfg^fin, #^ +r^^ aii0. Vcl» .locb prioris »-

quatioois ^inaair ck §• 14P 1 (ponencloMia s haecoa

^.fm. p — 24* A ffr*i'fi$» » 0 y qu« cum pofteriori

coilaca dae r s=s tiim vero erit fi$. tm 0=% cofg.fin,t$0:

At dk JSm, % m 0 = % fuu m 0, ff m 0, imde fic €tfm0^ssx

€9f g, At eftfaBper <^ C» ^f*" = «quo^M**

l)ctur »<p=3>f7r+^&<j>= lii^. Hinc crgoFac-

tor generalis duplex fonmr propofitae erics 44—
^ ^ ^^^^ omnes Fadoies prodibone, fi pro li^

'

omnes numLri pares non majores quam n fucceffi^c fubdituan-

tur, uti ex applicatione ad cafui viJcie licebic.

Confidefcimis ergo cafiis quifaus «eft 1 9 5 > 4> &c./tte ,

rario Fsdorum appareat* Erit ergo

. Formute—. S4«. f^^^ 4- .

Unicus Fa^oir

4tf ~ »4*. €iff, -t- g< •

Forinujx— 14*«*« <;5^^ +
P J{ Faao-
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L 1 1. L fadores duo '

Fa^res nes

'• hormula? '
'

'

RiAores. qiHuaor

4

4 • • 4
Fonnuls

Fadores «jiibqtie'
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FACTOHUIi rii^nOMlAtlUM. 1X7

Confinnatur crgo edam his excmplis. omncm Fub^ionem in» CakIX.
tegram m Fadores fcales » fiTe fimpUces five dupliocs, rciblvi

"
pofle,

' 154. Hinc ulcerius progredi licebit ad Fun^onem banc

• y «^* qu» certo liiM>it unum Fado*

rcm rcafem formar i? -f- ^2."
, ciijni igitur Fadorcs rcales , vd

iiinpliccs vci dupliccs , cxhiberi poiiunt j aker vero mulupii.

cator forma? / 4- • 4- A 4^", «itcivpque fiicritcomparntus,

pcr S* pr«ced. pari modo in Fadores refolvi poterit. Dciodc

hatc Funaio « + C + y «^•W»'"+f-^ , cum pcrpctuo

liabeat duos Fadorcs rcalcsfbrmiP hojus tf z* -f- *

fimilitcr in Fadorcs , vcl fimplices vcl duplices , realcs re/blvitur.

Quin etiam progredi licet ad fi>rmaii| • + Ca** + y +
^ «^"-hc:^ + qux , com certo iiabeat unum Fadoiemi

forma? t) 6 z." , alter FLidor erit formx pracedcntis; undc
etinm iiac Fundio rcfolutioncm in Fadorcs rcaies, vel (impli-

€cs vcl dupliccs , adnuttet. Quarc fi uUum dubium maQiiiler

clrca hujnunodi refelutionem omnium Fun^onum intcgranun 9

hdc nunc kn penitas toUetnr*

15;:. Tradufct vero etiam poteft faaec in Fadores leiblutid»

adSericsinfinicasi fcilicct, quia vidimus fupra cflc r-4- y
-j—^^! 1— 4. acc asuf^i at vwo «flc

i. a ^ I. a. 3 ^ 1.2*3-4 ^ * «V irwww *

^ 1 + 4- ) 5 dcnotante / nurocrum inHnitum , perfpicuum cft:

Scdtm 1 + JL + ^ + + att.: habciie Baaore»

finitos fimplices imer fe siqualc» aenipe i< + -j-. At fi at> ea*-

dcm Scricprimusterininus dcmatur > crit— + — + j-^^.
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^l**"^ &C. sas e* I s=5s( I + "7 )— * > cttjus foflBse cum $.

ijx comparatae , quo iit 4 — i + -j-» *= < & «= i

,

Fador quiamqne «rit a= ( i + i (i ^Jj.)fifi^ff.+

I , unde, fubftitucndo pro omnes numefos parcs, rimul

omnes Fadores prodibunt. PoHto autem t ^ o proditFac-

cor 4]iiadcatiis jj» pio qoo autem tantuin obcadooe» allegitis

radix Y ^"^* debet » ak crgo x Fa(5tor cipreffionis —
.i.

qubd quidem ^ponte patet; Ad reUqiios Fadoces toveiueiidos

notari opottcc cfie» ob Aicoi|i ^ ir iofibite parvam ,

^ r»1— r^«rr ( i34)>termiiiis iequentibiu^ ob i on»

merum iofinitnm » &i nilulum abenntlbus. Htnc erit Fador qui-

lilict = + 4-^^-^^3r^jf,atqacaKlcoiformatf* —

i

erit divifibilis pcr i + +
^^^^. Quare cxprdTio — i

(
I + + rri + .:^r4

i«wrE.ao.

Km«>lnbebitl|i>siiifiiucosCi + T + 2ir;;.K»+ -7-+

i«Ti > ^ ' + T + ' +T ^"^-

xftf. Cum antem hi Fa^lofes conttoeant partem infioitepar*

^ram y » qux, cinn in (in^ulis infit, atque per mttlti(dicati6-

. nemomoium» quocum anmecos eft f,piodiicat tetmittum

ondcti flon poteft. Ad hoc ergo incommodum vitandum

confideremus haoc exprdiioncm — sscs
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cft «oiiB —4 + rs~T4-?+^^-i quacumff;"^

5. lyx. compttitadicvasj»^m+^ ftsm
uode hnjBS ciftfeflfioiiis Itiftor crit«aa — tMMfl^ «r +

' li * ti ' ^ f t# II

^i^^^, ob r#/ V^*- = I— ^M^. Funaio ogo/ —
# * diylfibilis cfit pcr 1+ — ^> id>i «wcin tennt-

im ^ tato onolttitur » quia etii pcr i multiplicetur , tamcn

manct Infiiyte ptfvas. Pteterca vero ut ante* fi i^sso, crit

pcimus Faddr Qaocuica« his Fa^dribus io ocdinem re- '
,

X

— + &c. ). SinguHs fcilicet Fa^oribus pcr mulciplica»
1 .

2 .... 7
tioncm conftantis cjuftnodi formam dedi, ut per aduaiem mul^

uplicationem primus terminus x rciultct.

1J7. Eodem modo cum lit
* — «i + +

3C
: h &c.= ' , huius cxpremo-

nls cum fopcriori j"4* comparatio dablc 4= z+ ;

ss X j-&#s9:critCigo CadorquicuoqneaM—a^ex

autcm
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120 DElNVESriGAriOHE
^ «em ^?/: 2^ ^= 1 iV

ris ericass^^ -f ^ii+ii-I., cvandcciite terinkio cuiusde?

nominator eft Qaonkai ergo omnis Fa^ cxpreflSonis

I+^ + rrr"- + hujufinodi fonnam habcrc dcbct
\*% < z*S« 3*4'

I 4*«^Jif» quo Fadlor invcntus ad hanc fi^rmam reducatur ',

dividl debec : yiic Fador fbrms propof%«ent

^+ (a/^+0*yy * ^ Fadorca infiniii irivo-

nientur » fi loco* a i + i liicccflive omnes numeri. impaKS
fubftitnantur. Hanc ob rem eric

*

a i.a 1.2.3.4.^.5^ •

158. S\'x fiat quantttas imaginarta, formulc hie exppnen-

clales in Sinum & Cofinum cujuipiaffl Arcus realis abeuoc*

Sit enim * s=s jb 1 1 erit ^ ,
«

2y —*-• I

Ji^ z =K.'. ^ H *!_ i-

—

+^
1.2.3 1.2.3.4.5 1. 2. 3. -.-7 ^

4]uat ideo expreffio hos habec Fadores numcro infinitos

ir 7f m

(x +;;^)f )(l+ ) &c.. Qpoties eigo Ar-

cus « ita cft comparatus, uc quifpiam FaCtor cvanekat , quod
jit n«:=s o, «=+ 9- i «=:4;2x, & gcncralitcr (i

+i^r, denotante^ numerum qucmcunquc integrum , limttl Si-

IHIS
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.tmejos Arais debcc.cdes o» «inDd-^dcm kipatet» iKCtf.QL.

liiM iRoc IMoics a pbAcrion enim ^
Siaiiiiaiodo, cuiBfit^ »^«;

/ I _ .£5*
) ieu> his Ficioribus in binos refi>lvendi$»

(k—|i)( i4.^)&€.» ciqiitpaci modo potct» fi fucrii;

*= _+ ^ ^ ' ^ Ibrc f^«=5 o , id ^uod euam cx natom

QrcoU liquet.

ijjp. £x s* ija- edam iDventri poHimt Fafiofes bojns c»^

csptcffio

C«+ 7 ) ~a/^/^X+f 1 ~ -f ) • q"?' cum ill^ iprma

cbmparata dtt t»^'$i 4bx+-t-» i(«m<—-^» imde

¥t&at qnkuaqae bniiis Ibniiiil» tA imm tifi

t eft f«y: ^P^^.^g^' , nnle Fiaor
t 1

1

erit a= + lC£i£^, leo luijtts fimmr i+ "-r

Siergo expreflio per i ( i— f^/.^ ) dtvidatur, fitiii.Scrif inttift-

mtcnnimis cdnAsns lit» t> crit,ibmcodisomiiibqs£ttei*

"'"^ a(i— .oy;^; + Ci + (IT^HT/ >

Snleri imfi$d00.mJbmLk^fm^* C^ C i

+
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(« + (7^.)<'+(77f77>*^' Aupe.filoco

*po.ptur fC^I^^C.—i )( x+ ^ )

(•-5?^ )O + JTi-5^,) ( : +

,(''-iri=iK.. + ^)*e..->--^^l::^+
7-5—— ^ + ««.. Hb-

jos «deo Scriei iB mniliiiiwr fMoKi ouhics cog-

. jioicimnir.

1^0. Commodc ctiam hujufmodl Fundionis c ±e
JFacUHcs iiiveiuri oinnd()ue aiiignari poiruac. Traoiinupcur enim

./aiai loniia /±c\ Fadorem habcbk 4tf^-^i««.^^+
denocante w numerum imparcm fl valeat fisnum fuperius , con-

' tra rero numerum parem. Cum autem > oo i numerum infinite

. ina^m»iic ^e^^ i — crit Faaor iUe gcficraiis

.«C^—.*y 4- ~~ 44. At hoccaruak^= T + y^

doc crit per i7 muldpUcatiis= ~r)*+ 4(^—#)x +
ij^xx-i-mmirwi fiCgk^ icrmmis per i yt\ii diviiis, quoiiiaa

ttm omnis gencrii tecmiiii .adibnt , pne qnilms hi evaoefarait
Tcrmino ctgo cooifauce ad onitatcm pcr divifionem icdiMto
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FACTOI^U.M T lil N 0 M I AL I U M. M|*"
l^t. NitQC« cpioniaiii In omnibus Fadoribiis tcrminos con-

^cftsaai, ipfii Fuaaio per cjuTnKHli

confbucem diyidi debct» iic tecmlniis confians nat« i ^ 'fett

uc cjui valor « pofiio xssso, £acm i talis Divilbr .eck

# 4*r > & hanc obiem eipitfio hgQ • — per

Ea^^ores numcro infinitos csponi potcric. £rlc «rgo > fi irt-

leat figpum iuperii» acqnc m deatMt mimenim mipavem ,

+ finauicmfigpumlnfaiusTai>

iea(, at(|ue ideo denocec numervm parem, caTuque m=Q,
y+n_f— le

radix Fadoris quadrati ponatur , crit ,
i.. . . i i.^».,,, sss

xtfa* Ponacur ^— o, quod Hne detrimcnto uoiveriaHtatis

fioipoteft.eritque
'' +y~^=C'~ ^^^^^^J
X

< •
--I?l*^f'>(- 1?!^?.«'- ^^^^^

(l*- ^^y^j.** ) Jan ponatur f ncgativum, atquc

•» — '

babebuntur lue duac acquationes :

^
. =
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124 ' ^ ^ IKVESTIGATIONE

T' i;^^*^ 4-rr+f^

(1+1^^ 1 4-^^^^) &c.. Multipliccturfonnaprimapcf

xjr .

ICttuia, ac prodibk -^- '^'^
'

*— * pouatur ve-

+^'^~^^^ MultipliCctLir prima forma pef quar-^

tam» crii produtoa = -— '

^ i F»^

taatiir 7 pr6 » *, critquc '

^ " '^

< «+ fX •-S$l>< « -g5^

)

^ ^uartam miiltiplicetur ,
prodibic cacicm «quatio }uii quol

* capiendum fit negativufli , crit ncmpc

Multiplictturdc^
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FACTOKUM r iL/iJ.0i//-4 L / V M,

•''^-"•^
*• — <^Cap.IX.

-f-c e g
nique forma ^cimda per quartam ericque ^

c —

*

a— f —

e

t^|. Hae qiutoor comSliuidibiaes nune commode ad Cir>

ctilimitniisfan poffunc, ponendo «aaj^/*^! &;^stFy—t:

prima combiiuuo dabit a£2+|£/== , _ +

^ ^^1 nir »^1— .li^ N
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Mtf DSINVESTICATIONE

Ac fumto 1/ ncgativo prodit tcrtia combinatio.

1^4. Ipfa: vcro ctiam cxprefliones in §. \6t. prlmifm In-

vcntae ad Ar^us circuiarcs traduci po^unt hoc aiodo : cum fic

Ulf— —-i! -,lipoDamttf*5=^V— 1&
a+«+ff

«Mvv^i^ h»:ei9idlio4ikialianc2^^^ »
c^* +^^;. Erit crso < ob ^>

+^^^^K t + ^-^) ( 1+ ^^^1=^ )
•

— C' +

1 Digitized by



(i + r^*- )(J—r-^)*^* SiodUinodoilierac».

preffio,. Nmemoc ^ Dcooniiiatot pei; i mi^*

plfoetur, abic in » r ^ s qnsi»

»

—

/ —e *

4 ' • I 2 * 1.2 1.2.3 a

Quodfi eigopomtnr vBaefai.«es=-L 7/; liabd>inir
;

,0+^)(i-^p(.+-5^K.--j;^c.;

r^C' +j^^ic.-
t' (g+^_)

< <

- J
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>a DM USU WACrOKUM INVBNTOKUM

Quonim Fadonlm kx progreflk6iib'fiilb cft fiinplex'& miL

Ibniib ) ib^ cx hi» aprdfioiiibas pcr.niBltiplicaiioiicm orioiu

cm. or ^fe , qux $. pnmlaitt Mt isvcM •*

C A P U T X. ,

- ' • . .
»

Dc hJm FsSmm inventohm m i^mmiti
fummU Scrkrum inJimt^rHm.

i6y Ql fucrit I 4- /f« + J5«' + C*' + + &c. =
• i3(i+«-6;(i+C«) ( i+y«) (x +c^«) 3cc.. hi

Fadores , ^Hvc (inc numero finiti (Ive infiniti , fi in fe adu mul-

cipUcentur , illam exprdfioDem i + Ai-.+B^*+ C6' +X?«* +
icc.i prodkiccr^ debcnt. ..j^.qu^rar ctgo cogffideni ^ fiimiiir

omiiium: quaiiritaaim «4rC"+ y'+./+>+ &c • Gi^iena
QTO 9 «qualis. cdc iiimiiur. prodo^Ma^^ cx blois ^ cricqiie

B««CV«y+ «/+Cy4-C/+ Tum too
.coefficiens C cquabitur fumma; prodddorum. cz tcmis» ocm»

pc «tk-jC=s •^y4-fl*Cy+CyJ*+ «y/+ Ok.. Arque
tti.JKMJP erlt D iiimmar produ^o|iim, ot qoatemis , E^
liinuaje' ^n>du(f^onikii ex' i^iimis» kcg^ ii quod cs Afgebii
jcommuni cooftat*

' ^'i66i Quia fumma quantitatum « + C + y + /+ &c.;
datur una cum fumm.i produ<5lorum ex binis , hinc fumma
Quadratorum «* + G* + y* + + &c. , inveniri porerit,

guippc qua; aequalis cft CJjadrato fummar demtis duplicibus

^rodudis ex binis. Simili mod^o futtjma Cuborum
,
Biquadra-

fonuB & alcioruin Poceftaram ddiQiri poceft : & cnim pooamus
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iN JDEFIKIEND. SVMMIS SXKl^K- IHFIXIt, i$9

Q=s ••+C»+y»+ J*+ f*+ &c
JR = •»+€»+ y' +^» + + &c.

5 =s •+€+> + ^* + t*+ &c.

r = + + / + j« +f'+ &c
ir_ .•^.C* + y'+ iJf +t*+ &c

4cc»

Valorcs ?, Q^, -R, T, F &c. fcquenti lagdo cx cogw-

tk A , B, C, &c«, deta:muiabuacui:.

Qr= — iB
K = .ifQ^— + 3 C
5 = jiR — BQ.+ CP — aD
r^ AS— BR-^ CO — PF + 5*V=At^ BS+CM — Dft.+ £F tfF

&C.

quarum Ibrmularum vcritas cxaminc inftituto fanle agnofci-

tur : Interim tamen m calculo di&reiniaU iiiiiiiDO cum rigoie

dcmonftrabitur.

167. Cum igitur fupra ( $. 15^0 lavenerimus dk i

^ ~'"^
=>cri+— + -i^+ -f!— +&€.)==»

4 ^ i.a.3 1.2.3.4.5 1.9.....7

4 *
'

<_ , XX V a XX t X , X .

« +^^^^« » + ri^ + ri^M rrrr7+
(I + — 1+ I + 1+ -^!o&c»

P«»«r«=,x«. eritque i « +
J^^^

+
«.+ &c=(.+«)(.+ j*X.+f«JO

+

E^ikulmiMMm4Ml*$»fi»,fmf. R (Ji+
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I- Ci + cfjgo applicatioiie iiiperiorts tcgpbe ad

&c.. Quod fi ergo poaatur

<L- » + ^ + ^ +^ + 3^+ + «tc

fi= i. + ^, + ^.+ ^., + 4il+ 3|i.+ &C.

= I + ^.+ ^.+ + +
f^*
+ «S^c.

T= « +^ + p-+^^ + i^+aT'

atqucharum litreraram valorcs ex Ay B , Ci D , ^c. «ktctw

roineniut^ prodibic..

o

3f ,

^

1^8. Patet crgo omnium Scrlcrum In/inicarum in hac formai

geocraU i+-^ + + ~ + cooteniaiiiiD.^ qnodet-«34
ji^fuerit.fiumcrus par, ope Periphcrije CircuU rcihiheripofle^

babcbk.caiBi.iemper iiMiiiDa Serid ad ^" latioiieffl ntiona^

Digitized by Gopgle



IN DEFINIEND. SUMMIS SE^^t: INFINIT. 131

fem. Quo autcm valor harum fununarum darius pcrfpida- CAg.X,

tur > plures hujufmodi Scrknim iiimmas commodioci modo
tx^sc0as J»ic adjidam.

'+7+T+7+f+««-= i4j'''^'*

»+i' + 7+7+T'-+*^^iibf*'
.+,4. + jfe + + ,4.+te.« f
i+,4i + ,4i + + ^+&c.= ,-j£p^.

i+^ + + ^ + ^+£cc.= £3£^^. M,-

i-r^T p T ^,» -r ^-r«».
,.^j.„„,7 jy

i+^ + ,4. + 4I. + ^+te.=
.2.3 19 21

a" 1222277 1.

.»0

,1, I, I
, I.o^ - 2**

x + fs + ji. + + fn+&c.= ^ 5 ajy*

Hucufque iftos Poteftatum ipfius ir Exponcntcs arnficio alibi

cxfKmctuto conuauare iicuit> quod idco liic adjuxuu> q^ od

R ^^^^
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ija DE USU FdCTQIiUM lN V £N T atiUJIt

^^^^ ScM fiadibiium primo intitim perquaoi irregiihris x- » ,

» 4- > 4- ' > Y * piurimis ocafioiiibus erimior

Cft Uil».

t$9* TraAemus eodtm modo aeqitttionem s* »n« ^vtt^

^
f

' * ^ ^

+ . = C r « + f *)( I+ ^
( x< "i: ^« ) &G. . Unde > applicatioae > erlc. ^

go ponami]&.

a.^. ,4. + + a +

c^ppricntur ieqocntes £ro f » Q^» R , J^, atc., valores.i.

I. a*' i.a.3 a*
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JN DEFINIEND, SVMMIS SEHIEl^ iNHNIT, m
' 1.2 3 9' a"'

170. Esdciii' famiDs PofeeiRatiim imneronmi imparjiun Idtib^

oiri poHimc cx. fnmims> pnKedcfitibiis ^ In quibiis omoes numerl

occurruati fi cnim focritM= 1+ 4--*^+
* 3 4

— 4- &c , crit ubique» pcr multij^icando, -ii^= +

— + -^+-^-i-&c. r quae .S^ks numeros^ tantum pa*

rc$ coQcincns, fi a priori fubtrahatur, rclinquet numcros ini-
'

pncs, eciniueidefrj/— ^ » ^^JZIiil^s?!^*^;^*^

+ + ^ + &c.. Quod fi auicm Serics bisfiim-

f 7 9 * a
ta iiibvahacin: ab ilif ^na piodibiiiit aitermmtta» eritqaeM—t
^= ^*^'— yM«sT— L.+ JL-..

» * aT
.

3" 47 S

•fr&c. Per cradica crgo ptxcepta fummari |ioceftto& kt^

Scrics.
•

a s 7 II

Si quidcm » fit numcrus par , at^cfumma erit sss jiw^Csi^
(lentc y^/ numcro rationali.

171. Prxtcrca vcro cxj>reiIloQCS $. 164 exhibitse fimiii mo--

4
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134 ^SU FACTOIiUM INyEHTOSiUM

doSeriesnontudignas fuppcdlateie. Ciim adm fSLttf.--

4^tf
^^** cxprdfio inhmtacuni

§. X65 collata dabit hos valorcs tm», jB ass

a. 4»H a. 4. ^ ;6» 2.4,^.8»

—T^*
f. f^*T^ Twn Tcvo etit •=—J—

2.4. 6^. b-iO» ** 2» »— »»

- I 1_ , A ^ I

j I = ^j— &c.
f»— w T w +

172. Hinc ergo ad nomuun S* id6 iequences Series exo-

riencur.

Pagg _I + L,+&c,
»—iw »+w 3«—w 3»+»» 5«-"»« f»+af^^

'

fi™(T=^ + Jh^/** ('3»—»/ (3»+ «i)*

r~ ^ + &c.

.(»—»/ (i7=^~(3w+.w;'
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iN DEFIKIEND. SUMMIS SESJSSi, INFINIT. I3f

^(»— ^)* C»+V (3»—«/ (3»+»)*^

Pofito autcm /^. =k crit, uti oftcndimus,

^ ' 4#i» > 2. 4 »

«

8» • 9. 4. if'

48«* 2. 4.^. g
j'*

y_ yil±JLL+ii2i'^ (iao^*+ 2ooV + 8oO«-^'

51 ^»' ;t. 4* 8* 10»'
'

P^modo ultliiiafittaia t^+^w.-I^

> i-=<.4i)(i-5;;^X.+i;;^0-ij^.)>

»»
.

i.4a» 2. 4. a. 4.6. 8
»•'"
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1^6 J>S U8V fACT0K.VM I^rrSKTOKVM
^^^' ^

(t——^—) <i + -4-:>) * Coiiipsu:atioiie ogo cudi

forma generali (§. i6s ) inftituta crit A — B =

dEC*i cx Fa^koribus vao habebitur « = — i C = ^ ^ ^

T74. Hinc crgo ad normatn x6S. fequcntcs Scrics forma*

buntur, earuoaque iiumiue aiiigtiabuiicuc

^ + 4- + -4-— «ee.

ft-"!? (a»— «)* (a» + m)\ (4«— »)*

" 4. _I '
.1,

( 4 » + m ;
*

(4»+ w /

(4» + m}\
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IN DEFINTFND. SVMMIS SEF^IESc INFINIT. 137

Hae autem iuiiuns Q^, S > ita k hshtbmt CAg. X.

*_ C£+±li±JL^^ — (H+iHi+lillil
48 it* 2. 4. <f. 8

TtBssCa£±lAi+!i^ — (iao+2o^U+ 80

wy W+i 74.^+3^+1 fV (720+ 144QiH-8 16^*+9yV

175. Scries ifte genetate nKTentur ilt cafos ^ooTdain parti«

cukra inde derivemiis, qui prodibunt fi ntioneiii m ad # in

niimens decennineinus. Sit %itar primum «is 1 a»

fiet # = /rf»^. ^ == ung. ai= X , itque ante Serie*
4

nun daiics iota k conigFUcat. £rit ergo

4 t ^ f 7^9
f =i + ^ + :^+^\+^ +^c.

3» * a' 7* 9*

«^-«ai + -^+-V+^+-T+««-

i53<J r ^ r r r

* T a* ^ r 7* ^ 9*

Hanrai Scrieruin primam jam fupra (§. 140) eltcuimus , reli-

quarum iikr» quarra'^^ habcnt Dignitates» modo aatcC$>i^9^

MmImi^.mjM,ti^*f^. 5 funt
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tit Dn USU F A CT OliU M INVENTOIiUAI
LiB. T. funr erucse ; ceteraf, in quibus Exponcntcs funt mimeri impt-

res , hic primum occurrunt. Coniiat crgo omniuai quoqueiiUh

rum Serierum

:

J * 7 Sl

176. Sic nunc w = i , .*= 3 j. erit i= «rf/^. s=a

50* a» «tqae Seties $« 171 Mbnm in b»

_J!L J. 1-+^ ^ +6v ^ a 4 8 10 ^ 14 15 ^ ^***

+ 4^ + ro* M? ii^

» , J-4.'4,JL4_JL.4.JL4. ftc^

4^;. L 4. _i, 1 + J. ' 4,

sn his SbrielMis (fefiint omnes numeri per temariimi dlvKibK

lcs : hinc Mures diinenfioiies ex jua. inyentis jbdncenoir lioc

modo.. Cum. fit.

2^ = I. + J. + + J. + &c., cnV

qux pofterior Seties condnens omnes nnmeros per temariiim*
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IX DSFINIEND. SVMMIS SIKJL^K IHflHlT, %i9

^vifiblles , fi iiibciahatar a priore, temanebatit omDes nunicfi Ca^x.

non divifibiks pcr 3 : ficquc crit ^^^^~z=z 14-^4,

•~; + "T" ^ te:» j Qti iofciibiiiiSi

Z77. £ade» hypocbeib s » , k ^^ad

$. i74.accoiBiBotet bas pni>d>it fiimmatioiies

9 ^ $• ^ V 13' 17' 19*

deoomiintofibos onmeri tantum Impares occurrunt

exccptis iis, qoi partemarinmfimt divifibiles. Ceremm pucs
dlmenfiooes ei jam cogpitis dcdnci pofitmt . cnm enifn fic

= i+ j5+^+y. + ^+ &c., crit

qu2 Serics , omncs nuoieros impares per 3 divifibJIcs contircns,

fi fubtrahatur a fiipcriore , relinquet Seriem quadratorum nu-

merorum impacinm pcr 3 non diTlfibflium^ eritque

178. Si Scrics in$, ^ 171* & 174 Ihrcnt» vel addanturvd

fiibtrahaiitur , obtinebuncur alur Scries notatu dignac. £ric icl^

+a» a»4 m^»—m n + w — m
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14« J>£ USV FACTOHUJl INFEN TOXUM-

2« ^ a«

^— ^ , quo valore iubiUcuto habebimus

rr^^ — — SUt. modo pcr fiibcnftioiiem

etk^— jy ^ '
— U) J;. i:- + -i

— + + z-b: ^> «

wM—
+ ;=:z-rT

^ _ iipvr ff Mpi H*^'*^!» 8w**"iW 9l^^^1H,

' + &c« . Serics Quadratorum & altiorum Potcilatum

lyoc orta? facilius per diflferentiationem hlnc dcdiiceotur idfia.

^79r Quoniaai caTus» quibiis wsi, &»s=8:i. vdj^ jaaii

cyolyiiiMis, ponaiiiQs ii»s=9i,&ii!=4i erit/Sp. sas,

jfii.^=^&tf^^ a=5^. Htoc itaqtie faaMMturr
^

«2: = , 4.«L : L 4, -L J L L+,
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IN pEFJHltKD. BVMMiS SZK^EK llXriHlt: t^t

4^ . ^ ^ f 7 ^ ^ II ^ 13 i?+

i'+ ^s. Ffinc Haque ciit-

4V(aZ-i^^ = » y—y —^+ + ii
— ^*^-

Ji o* 8*

vTVnhl * ac prod&um hat Serle»-

tCya+O 1, t^ii 13^19.
i8o» £x Im Skeriebos^per ooaifilinriofieiii nefbiocur :

:

«V:<:g+v^a)^ JL.+ JL + J. L L_.

1 J^ L
*3 >r 17 19

^i/(rt-^V^a^.|/a—1;> _ ^ 2: L 4.«
8 3 f ^ 7- 9

^
—— + — + — 4« aec»-

,
i'- i3v IT ^ 17 I9>
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14» DE USU FACTOtiUM INVENTOliUM
L wC ^/U-h^s/i)—i/a4-i

)

^ , i + J_ 4, i i

S 3 5 7

II ^ 15 15 ^ 17 19
^***^

irCV2+r4-V(4

—

, 4. J. 4, J L 4. J

JL_i J. 4,_L\4, JL +
II 13 t% ^ tf^ 19

^
«-ri/a4.i— 2^a))__ f L_2.4. J-+

8 3 f 7^9^
II

**"
1$ IV 17 19

Sniili modo, pooaub i & « vel i vel | 5^7»
«lieriiis progredi Ikec » hooqiie modo hnam fepertenctir

rienun t > -^, y > -|- > &c , in quibus fignorum +
9t icif&tudines alias leges fequaotur.

t9i. Si in Seriebus §^ xyg. iavcods biiii cemiiiu io uniiii

fnmmam coliigaDtur » ciic

i»x m im—mm 4»»— «tm ^mr—«m»

ideoaim

» -! + ! JK.»-»»1» 4111» — • 9»»
y ' I

Alten Tero Serles dabit
«» i . %m

m

luilO]M
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IK DLFiNlEND, SIMMIS SEI^IMM^ JNriNIT, 143

luocquc Caf.X.

nn— mm 4»»—«ii» »w %mm

m

jmn 5«w mm 7<;7m Tnm ^mn
Si In hnc Scric f\t 1 & w numcrus par qulcunqive= a'^r

ob /^. kir= Oy <s\t feiiipu:> niii iit i == o

>

+ I ^ -f — 4- -~ 4-'&c,= o,.

nn autcm in illa Serie hat »=a & m nierit numenis qnicun'

que impar= a i^r x , ob = o, cric—

i8a. Muliipliccntaf Sericf infCQi» -por •# iitquc

habebuacui: libr furmse

I

d:^ + =;+ 5== + !==+««•=r^ '^'
/4—« S^Ms ,^ie~n %a %€taftg.iryj

A

Jdiiamock) eigo aon fiieritiiiiiip;us ncgativus nec qua^dratu^

ioceger, kxmx banimSbienimpaCirciiliimcx^
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144 ^SU lACTOFJJM JNrENTOV^VM
^ Per redu^lionein aiitem cvponentialium imaginariorum

.ad Smus & Coiinui. Arcium circuiariura fupra traditam pote-

tmm quoque fummas iiarum Serierum aflignarc (i ^ fit nume-

tns iiegativt». Cum enim iit r*^ ' s=tc§f»>^ V i x

pofito jr/— I loco *; r^/i/—1=»—

^

t ^ — i = 5 ^ Quod fi ergo«<:«— l&fcs»

^^ -— I ideoqoe Mig; «• V— *—

it «^. mub cin. z- j -1 —

^^y^^ • Mig. xy/ — y

Xi -4-^ >^^r. Hbmoaocids, erit

4uci poflitnt cx $. i^a. adhibcndo caDdem methodum* qi|^
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IN DEFIHIEND. SUMMIS SEKfEli. IKFrNlT, i^f

!n hoc capire fum ufus. Quonkm vero hoc pado redud^io C a p. X.
Sinuum & Colinuum Arcuum imaginariorura ad quantitates
cxponentiales reales, non mcdiocritcr iUu(liaci]r« hmc cxpU*
cacioncm alceri prarfbrcndam doxi.

C A P U T Xt

^ /^Vooum liipra ( ijg ), denoame ntAram Cip-

V< cuii qnemcunqiie, vidimiB efkfit,»=sm(t—

aamiisdie Arcum aic>u ^s^^i—^>

Vel ponacur z» loco uc prodeanc hx exprcfiioiics

/fff ^ i= ( ^ZZH^ \ (
—fflw X ^ 3^«»—-wwf ^ *

' * 2M 2«*^ ^nn '^^ i6nn ' ^Snu ^

qov, in Fa^cs limplices rdblntar» dant

-«^ )
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PaiM»iir^--4iifeeoi»,i!iAeftjSk;fc

^ («— «'^«•gjg^ l^,
prQveniait Iwe oqpfd&oncs.

-.^r ^ fw— ^w+ Wx/ 3«
f 3"+J? X

'^?- i^
—

^ - a» 2H %n 4» ^

• i» n ''^3» -'^ Bm -'^
S»

'

185* Ciun i^r pfO Sim Cofma Aaguli binar Itt^

l&eantur exprcifiones • fi ec 2ntcr fe comparentur dividendo

,

. - * I X 3 ^ ^ ^7 7 5 fc-
etk I j . Y . ^ -j- • y • -7 . T \T*

Ideoquc
V:^»-^^4>4.f:^ - 8. 10.10.1^. ^

^dfio pro Penplier& CtiCQli , qnam ^AZluivt Inrait

in Anibmnk^ u^iimtim Similes aatem huic innttmeras cx<

prctfiones exhibere licet ope primae o^dS^nis pro Sinu ; cx

ea entm dedudnir Ibtc : ,

qu«»poiito^= i> pratbct illam Ipiam .VA,LLisii tormuiam.

Sit
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SIKUUM EXPK^SSiOHiBUg iHnXiTiS. 147

Sit crgo— =5?:—, ob>».— cnt

T 1
• 5 • f * 7 * > ' I*' «I* if ' 17*

Sit — =-i-,ob///?.^ 5r = 4->crit

_ 3 ^ 12 12 18 18 «4-^^
a 2 f 7 II 13 17 19

Qpod fi £jq>teflio fVt^U/kma dividatur per ilkun uhi^=
eritV>=^v"-^-^

'^^'^^^^^^^^^- &c •^ i.M-7- ».11.13.1 f. 17. ip.

l8<^- Qfioniam Tangcns ct!)urqi]c Angiili Tquatnr Sinui pcr

Cofinum divifo , Tangens quoque pci hujuliiiudi F.i<!^ores in-

finiros cxprimi potcrit; Quod fi autcm prima Sinus exprei-

iio dividatur per alccram Coiinus cxprefTionem > erit

Simill modo antem Senotes & Cofecantes expriinefitur

j»^ — == — r ) r ) r x/ ^t» x

^ 6u— m
Sin aucem alcerae Sinuum & Cofiouum formuke combinenturj'

crit .

'
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f4S JOM ALilS AMiCUVM ATilVM

/••• T— -— "~ • ' • —:— • _ • _ , • _
" ' —» OEC»

%n w m a»—» a>i+w 4«—

»

187. Si loco ffiicribatur i».fiaiiliqiie modo Ai^guli^ Sinus

& Cofihiis definlaiitiiry tc per hat oqvfcfliDiKs iUk priofes

, piodibttiii ift» finnufae

Z n

2n

2 n

a» my^n-i^ ^^ $n m^f Vi+m^^

Sumto crgo pro ^ e;uimodl Angulo cujus Sinus iSc Cofinitt

demur, pcr hos licebit alius cii|nicunque Anguii ^Siinimft

Cofinum dctcrminare.

i^^. V iaifim %icur liujuimodi cxprdfioaum > ^uae cx Fa-

^oribus

Digitized by Google



SrtrUUM SXFB,ZS510NiBUS INFHilTIS. t49

doribus infinitis conftant , valorcs vcri vcl pcr Circuli Peri- XI.

pheriam , vel per Sinus & Cofinus Angulorum daCurum aflig-

nari poflunt , quod ipfum non parvi eft momenti , cum edam-
iitiiic aliae oiethodl non confteQt , quariioi ope hujufmodi pro-

dttdontai InfiDitonim valores cxhiberi- queanc Cetenim vero
hojuibodl expreffiones paiuni ndUtttkineniiit, td vtlorescum

ipiius if tum Sinuum Cofinuumve Angulorum^ per approxi-

nttioaan erueodos. Quanquam ei» |0i Fadoies a
a(,_i)(,_JL)(,— £) &c., in fraaionibiis d^.
malibus non difficulter in fe muitiplicantur , tamen nxmis multi

tcmiini in computum dud dcberent» fi Talorem ipiius 7 ad

dcoem taatnm figuras jufinm invenife vellemns.

i8p* PtTKctpnas mitem iifus hitjurmodl expreifioonmyetfi in-

finitttnm« itt inventioflc Log^uimioiiini' vcAtnr , in quo ne^
g)tio BiAonim utllitas tanta cft j ut finc illis Logaritlmiorum

pputatio cflct dMficiHinMu Ac pimio qttidem» cum fk wsss

4( I— — ij^f'~ ^"«*€ndis Loga-

ridmiis, /,rF«/4+^ri^-|)+/(i— i) +
te,vcl/»=/i—/(I—^)—/(1-.^)^!—^ )

«~- dcc. , five Logarithmi communes five hyperbolici fu-

mantur. Quoniam vero cx Logarithmis hyperbolicis vulga-

res ^iciic reperiuntur
,

' infignc compendium adhiberi potcrit

ad Logarithmism hyperliol&m ipfius 7 invenieadum.

190. Cum igitnr , Logarithmis hyperbolids fiuneiidis , <k
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ip6- Hanim crgo formularum ope invcmri pofTunt Log?.-

rithmi Sinuum & Gofinuum quorumvis Angulorum tam hy

pcrbolici quam vulgarcs , ctiam ignoratis iphs Sinibus & Co-

linibus. Ex Logarithmis aurcm Sinuum ^ Cofinuuni pcr fo-

lam fabaai^oiicm iavcniuaw Logacictoi Tangcniium, Co»

Digitized by Goc^gld



tangentiun? , , ic.Swmwp »..Colccantiiim<|ue ,r. quamobrefn pro Cap. XI.'

his pcculiarlbus ferroulis'n6h erlt opiis. ' Ceterum' notnndum'^''

eft numeroftim w , /t r I»— lii»> m , &c. Logaj-ithmos

bypcrbolicos accipi oportere , cum Logarithmi hyperboUci Si-

nuam Cofinuumque quaeruntur , vulgarcs autcm , cum tales'

ope poftcnorum formiil.irum fiint Imlngandi. Prartcrca m i it

denotat rationcm, quntn Angnlus proporfri-s Iiabct ad Angu-
lum redhim ; ficquc, eum6>inus Anguiorum fcmircdto n ajorum

srquemur Cofinibus An^ulorum femlredo minorum ac vi*

ciflGun» fiadio ^ nanquaiA major acdpienda eritquam y

hancque ob rem tetmMiiU.-inulio magls co^vergent, ut rcniiifis

toftituto fuificere polfit. !•

197. Antequam hoc ai^umentam relinquamus, aptiorem

aperiamus modum Tangentes& Secantes quorumvisAngulorum
inveniendi , quam Coput ;p;aece4ens fuppedltat. Quanquao^ •

cntm Tangentes 9c Secantes pcr Sinus,& Coiihus determi- >

nantuti tamen hoc (Tr pcft divinoheni , quat.Opcratlo in trn-

ds numeris nimis eft operofa. Ac Tangentes quidem 6c Co-
tangentes jam fupra (%. 136, )' exhibhhnus, verum illo loco

rationem formuUrum teddere non licuit» quam huic Capiti

refervavimns. * ^*.

1^8. Ex §. 181. ergo primum exprcflioncni pro Tangemc

Anguii - <r ciiciqMis* Cum CDimfit —— 4- —
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* .
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SINVUM EXPLICATIONIBUS INFINITIS. i6i

m M 4 »/31 I m 4_^
Caf. XL

2n m '
<zr 4>//< vm '

-^jr w ' ^ ^ 2, *

|

ttque cx hts ibnmilis mtae iittit exptdliofics , quas iiipai

(S* 155.) pro Tangente & Cocaingeiite dedlinuus limiii veip

(i X37«) ofiendsinin» quooiodb exTaimitibiis & Cotaiigcii-

tibus invends pcr £>]am additionem & iabtradioncm Secaotcs

& Cofccantcs repcnantur Harum ergo rcgulariim ope nni-

vctfiis Canon Sinmim» Tat gentium U Sccantittra» eorumque
Logacbliinoruin multo facilius fuppntifi poftt,. quam quid^
iioe a primis conditoribus dl mftum.

C A P U t XIL

tk risU FwUiiommpinS^nm ev(M^*

t99, T Am fiipra, in Capite ieeundo , methodns cft ttadlc»

I Funftionem quaiacMnque fisAam la. tot partcs rclbl-»

endi quoc ejus denomlnator habeat BidQm fimplices ; hi

cnim praebent denomioatores fra^oouia ilUrum partialinm. Cx
quo manifeftum eft »^ (i denominator quos habeat Fadores fim*

pHccs imaginarios > fra^ones quoque inde ortas fiwe imagina-

fias : his ergo caHbus parusk juvabit fradiooem realem ia

knaginarias refolviflc. Cum igitur oftendiiTem omnem Fua«^

dionem integram , qualls cft denominator cujufvis fradlionis,

quantumvis Fa^ftoribus fimpHcibns imnyinarlls fcareat , ramcn
in Faftores dupiiccs , fcu lcLundx dimcnhonisi rcales fcmper rc-

folvi polie ; hoc modo in iciolutione fradionum quantitatcs

iniaginarix evitari potcrunt, ii pro dcnominatorlbus fi*afti,onum

partiaiium non Fa(^ores dcnominacoris principaiis limpliccs» fcd

duplices reales aflumamus.

Ettleri Utr^M.mAsU,u^^fmv, X aoo»
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162 D E B^E ALI FUNCTIONUM
^2lLh ^&^^^ propo(ka haec Fundio fra&a ^ > cx qui

tot fiaciiorics fimpliccs rccundaiii aicthodum uipia cxpofitam

cliciantiir, quot (icnominator N habuciit FaAorcs fimplices

reales. Sit autem> loco imagiQarionun , hxc cxprcffio //

—

Fato" ipfiiisJ^i & , quoinam 10 hoc
gorlo numeratorem & denommatorem in foaoi evoluca coii<'

templari oportcc > & hxc Mdo propoitta

A + + C;t^4' Jt^' + Ei^ + & c.

ac ponacur £:a^o ptoiaUs ex- denominatoris Fa^ore fp —
2 P az,.cor,^-\- qaxji oritmda hw :

— xr " ^r^l^ *

quoniam enim variabilis « in dcnominatorc duas lubct di-

mcnfiones , in numcratore unam haberc poterit , non vcro

plures ; aiias cnim iotegra Fao^o conuneretur > quam fcor-^

iim clici oportct.

%o\, Sit , brcvittitis gratia, numcrator A Bz,-\- C4* + Scc^

== A/ & alrer dcnoniinatoris Fador <t -f- C^ + y^* +ficc..

=^ 2 i ponatur altcra pars ex dcnominatoris Fadorc Z oriuo-

da=-^, erinnie r= ^JL=:±I=J^^
; qaat ei-

preflio Funi^Io intcgra ipfius « eife' del>et , ideoqne neoeile eft

mJI/—AZ—A«Z divilibile fit per//—2/^^;.f4/l0+ff«s.

Evaneicet ergoJlf—AZ— AcZ»n ponacur//— 2/fex

ttf/. ip-i-^fZA= hoc efl fi ponatur tam = ( <^2/-

V-^ quam«==i (]f^<p_y_ j,^. j fit

-i-=/,eritque «^ass/" (<^»0+ v'— i./w.»^). Duplcx

ergo hic valor pro £ itib(Uttttus duplicem dabit aBquacioneffl>

unde ambas incognitas conftames A & A dcfinire licct.

soa. Fa^ crgo hac (ubftitutione, squatio M= AZ +•
AJSAcyoluca hanc duplicem dabit asquacionctn
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FI{_J CT A I{_UM EVOLUTIOKE.

+ iBf.fin,(p-^Cff.fm.i0-\-Dp.fm.-i(l>-\-d>(.Q.')^
— il

~
r A^a+^fcof^p-^yff.cofKp-^^p.cdP^^^&cc.)

1 + A lafcof^-i-l^f.cofl^t^JfyPxof^tJi-^-^C,^

Sity ad calcuium abbrcviandum ,

* A + Bf.cof(t> + Cff.cofi0 + Df\cor.3(P-^^C,=^ P
Ef.fm. -f- C///«. 2 (p+Df .fin. 5 0 4- &c.= P

« 4- G/. i-^yC 0 -^y ff- cof 2 ^+ «^/ ' -^^- 3 -l- 'S^^t .—
£/ /». (p 4- y ^./«. tp'^' yf\fin. ^0 + &c. =
«/.r*/:<j>4- ^.^^/2<^>+y/'.*-?/^3<P+ &c. = R
«///». (p+ C/./». 2 <p 4- y/*/«. 3 <P 4- te. aaa» B.

crltque» lus pofids,

P + PV'— i=AQ_+Aav^— i4-aR+ arv — t.

203. Ob iigaorum ambiguitatem hx duae oriuntur cqua-
tioncs

,

P = ACL4- aR •

P = A 4- AR

cx qiubiis incc^aiUB A & a Ita definiantur , ut fic

Pruporita ergo iractionc . i. , \ u

per iequemem regukm fiiadio partialis ez ea oriund^

^ 1 ^.A^^^r^^j^ dciinicriir. Pofito /= -^* & cvo-

lutis finguUs tetmintf« fiat oc fequitur

,

X a po^



I(f4 J? I^EALI fUNCTtOHVM

,C0fH<^, fit 2 = Ci.

. ,cof:n<p^ fit «2 =: R
* =/ .fat.mcp^ &, z^Z s=£ R

Invemis hoc modo valoribus P, Q^, R> C^> H crk

I X E M P L U M i,

cx qua partem a dcnominatoris Factorc "i — + Ofiun-

'dam definire oporceac» qiue fit ^ ^ 4-V4*
pnni^vp**'

'detn hic FaAor > <iim fefma,.genoaH — tffu ctf^ ^hff^

comparatusj dai ^= i , ^= i & <:^ <^= , unde £t

V= ^
Q=,+,,/-±^ = -Ji <^=-^
R=f^z.+<re/:^s^ I j R = o.

•3 3

Ex his invcnitur A = — i;&a = o^ idcoque fractio

iquaefi» cil
^ ^ a hujufque €oqi|i]eiiieiitum erk
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TKACTAKVM EFOLUTIONE. l<Sf

j + z + zz
^ .4enoiiiii»tor i aim habest Faaorcs

[

4 4-« a +x 1— zV i-h^^^y rcfolutio dcnuo fufcipi—
|K>tefti fit ameiii ^ acs & pfiori caiu./= — i poae-

•riori./ =4-1.

£ X s.m.:p L u.uu

rSic jgitiir ^piopofiia lupc lradio refolvefida

& crii Al= I + * -i- & pro priore Fa<Siorc habebitur

4 4

lEx.lus repcritur QjH — =

—

' ^

.A= ^^-^-T--' » & =o undc cx dcnominatoris Fa<aorc

.1 + 2' V ^ -i-^-s u«c orietur haaio partiaiis—-7-

—

. . — ,
I *T % V * "i* ^ ^5

T aker amcm:Faaor\bbit iimlG «odo lnnc (j^l+iiliiL^

iHiocLFin^^pnmum propoitia
( i+i*)

. .X j .
«viinr

\
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tSS .. X)£ K^^l I FUNCTIOKV^f

vkur klu» + Cv^- 'y-^^'^' + CVi±OiVa

£X£MPLUM IIL

Sic propoiica iuec £:adio refoivenda

1 4- 2«4-««

Pro Fadore deiioailiiacons x —— 4^4" oratiir iflafisdio

I— > critqnc/= i; f= xj ^^^: = -^,uiidc

TCto hic nnb Anguli cp zd reduiBiioii cooft«t, SiDl»5e Co-

finus cjttt multtploniiii icorfim dcbent invcftigffri. Cmn fic

htnc fit

X
* ^ 5 ^ af 2s

9 — * J. 4- -24— 11

"O 4*7 4^ —.
5^
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rn ACTAKVM EFOLUTIONE, 1^7

M ,
18? ' _ Hl. A ^4° _ ^ ^ C A

2i3iJ 178* ai3(J 178* XI

L

Quarc fiadia cx Fadofe i — -|- £ + oriunda erijt

Q^ixramus fimili modo fradionem alteriFadori re/}>ondcncemi

cik/=i,f=—V3 ac^e/;<i>= ^>crgo/=5

—

«UKCIIl , pb «j^ ^ s:= -1 , = ^

cooiequenter

\^3V3 3 a 9

O= , -1- -«
-f- + -L.—J- «£t

^ ^ 5V3
• V3 ^ 3 3 4f .

n L J §_ « L L. ^-1 — _i
V^3 W3 5 3

* 3 3v^3* 3\/3

*• V3*V3 5.3* 3 31/3- 3V3 W
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les DE HKALI WVNCTlOHUir

folviMr in 9( -7— T»):.7g - + LXl^:iZi2ii2»..

304. Pofliint autem valores littetanm R. & R ez littetifr.

Q& Q^defioiri» cum enim Ht

eric

Qif^<^>— qjS».<^>= «. 4- SA^a*+r/*.«i!f34> +&fe
ideoqoe R =: /( Q, fe/^4> >. 4>)

deinde erit

+Qt*^'^ 4>+ S/.y£(P. 1 4>+ yjpjfi». + &Ci.

ego ll=/( Q.. >. <?> +CLr^<J>>
Ex his porro fit

Qr — QR:= cQQ.+ q.a)/.>. 4>

PR— pR= ( P CL+ p CL ) //». 4* + C P Ci^— B Q.)A^/^
eritque confcqucnter

CLQ+QQ. Q.CL+ ao.'M 0
A =— Pd+ pg

.'^ (aa+Q:a)/A:<j>'
Qoare ex daominatoris Fa^re tff**^^ + ff»^
nalcltur ifla fiadto partialis

' (PQ+yO///>. 4^ +(Pc>— pQ) r/' r.r^— gj

C//— ifftkf^ <t> + fy«« ) (QQ+ Q<^) />«.<?>

feu 5 ob/= , h«c

( PQ+ P CL) P-fi'- <P +(Px^— ip^Xp-ctf 4>— y g )— %pqz.,c0f, 0 + f^:^z)( QQ4- CLCL)^/». 4>
*

ao j:. Ontur etgo haec fira^o pattialis ex Fundioais pf0p<>'

^ r^r;; r
—-— Pa^oie denomiflatotii'

K PP 2p qz.coj. q> + q q z z ) Z
PP— 2/^«. f^4> 4- , arque litterar P, P, Q&
ftf^ucnti modo ex Fun^ombus M ^ Z iaveniuntui::

poiito
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f^dCTAKUM EyOLUTJOHS' lS$

n . C A

pofito *" fie Af= P, XiL

ubi notandum efl Func^Iones ?^ Z , antcqusm hstc fiibiflr-

tutio fiat, oiniiiao cvoivi dcberc^ ut hujuimodi babcant £»r-

mas

V ! critque idco

<t— C^/».*+ y-|i.>Li4>+i^-|,.>fo.3^ +«cc.

to5. £x pneoedenribus aotem incelligttiir Imoc idbloti^

Dcm locom Inbere non |>o0e* fi Fnndk» Z^ondem FaAorem— a/f«.^^^,+ y^e* adhuc in fe complcdlatur i hoc

cnitn caTu b «quatione ildfs A2+ aZc ma iiibftimtione

f*/r»4> + v^— <J>)j ipfa.ouantitaf Zem»
ndceret , nihilque proptcrca colligi pollk. Quamobrem» fi

Fun^tionis fra^a; ^ dcnominator habcat Fa^torcm ( —
^ + f f «^ ) * Tcl altiorem Poteftatem , pcculiari opns

erit rcfolutionc. Sit igitur^=(^— 2pfz.cof.0 -{-ffzzyZi
atque cx dcnominnrorK Fadlore (pp— 2/f?^^^ + ff^e}*
orieotur- hujufmodi duz ^a<^oncs partialcs

Culcri htrodnd*m A»sl, infin.fdrv* Y A+
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170 DE KX^I^I F U SC TI 0 HVJt
LiB. T. A 4- A 2 ,

B + Bz _______ ,

-. 2^i.C0f.^'jrqqzz pp Zpii.cqf.0+ qqz^i*^

iibi litiens conftant» A , A « B * B detemiinari oponct.

to7« His pofiits, debebit iAs expfeflia

(PP 2pqz.cof.0+ qqzz)^

cffc Fandio integra , & hanc ob rem numcrator divifibili*

eric per denonfunatoretn. Primum ergo hxc expreffio Af

—

Az — AsZ diTifibilis elfe debet per//'— s^y«.r^(p 4-

qpi- ciun flt cilus pf»cedciis,.aDdeia quoque iaodolib>

tenc A.

»

Qaaie«.pofico« s=a fitMssBP,.
t

. &, pofitO «*ssai fit Af= P,.

t
ât js= VL.

Hifqae £idis fectindam regMlank iupi»'dteani, cci^

2o8. Invcntis ergo iioc mudo A & a , fict

^^}^'^!^!^ fiiaaiaintcgra, quaclic =Fj aciMie>

pp •^•Ipqz.cof.^ -f-qqz^. ^ ' ^ '

iupereft ut F— B.^ Z divii3»iie- evadat per //~
%pqz.a«>f.^, 4- f f««,, qaae ei^feffio. oim. ilBulis fit £i»oe^

dcpd », fi.

M

pofitQ. te^ss J^. fm.m.^^ Tocdur F asa n;- erit
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F C T A M EVQ LUTIOHS, J71

U
•* RN + . B-N rN C af.— N*+ M* ** N»+ N^ 'jSo.^ „

XIL

* — "n* + n' • />y&i4>'

*
20^. Hinc iam gencraUtcr. conclujdcrc licct quomodo re-"

folutio inftitai dcbcat , fi dcnorainator Funftionfs propofitaR

Fadoftm habcat (//— a/^a.^^/: <J>+ ff«i;^-. fit cnim

— ^^<^ z , ita ut h«c rcfolvcnda fit

Fuo^o fi:a^ - >

M
,

, —

,

Pr^bcat crgo Faaor daionilBiMvIs (//—Vf '2/^ + f

f

lias partcs: « .

*+ ^^ ,+ K=i+

. P + P^ —+te

11

Jaiii>poliio -^. fit ilf =s M;

erlt

. MN + mn . Mn — mN cof. <PA — h»+^^« N*+M* '>.<p
._ M N + M N _ qA — N*+ N* •/>y&/V(p*
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I

f

•
Cril

B PN^rit , Fif— pN
N*.+ N* N» + /b.^

Tu vocetor
(i^-HBa)^— »ataue

M

' enit

• n Cty"^Q.K . Q.N— qN af.^
N^+ R^ ^i^ 'yai.^»

' M* "ifc" •pfiBrJ^

f

•
trix.

f% RN + R w , R N — k N cof. 0

•^ll,
Rn-HrN
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fK^CTJKUM MroivnojfE, .t7t

lM>oqiie modo progrcdiendiin «ft doocc idtiinK. fiadionis » GAf.
cujus denomiaator eft // 2/f «. + ff*^ » ntiine* X I h
lator fiicrit deicnninatiis.

— "

ErX 1 M 9 L U M.
• • •

Sk ifia |M:opo(ica F.ud^o ffada

*— »•

cx cujus dcnomlnatoris: Fa^orc ( i + )^ oriamur iiai ira-

diooes partialcs* . ' •
' '

A+Aa . B4-ia . C +ca . ..P+ p»
(1 "''(I +aa/^ { 1 +*»>»"*' s+aa *

CompafaciooeergQ inftinitayarit/ss» f9ss:i» r^^so>;

idcoquc 4>= ~ «r, porroquc A/=*— & 2= x 4-**.

HinccrkM—o; M~iiN= 2; Nt=:p,,acjfii.<^=si.

Hinc iuipie iovcmcuc

'Aa»T— -^. o 8SS o, dc -A. MS I.

. ae- 'P ets- o , f.tte ! ;. . 4m4F'.r^ciiti|r

B s= O > & B =
' a.

I I •

a 2

C o c hincque K »
I *— » * — «L ^
!+»« * *

crgo R, = o i R =8 j- j undc &

4
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174 DB 9jiALh:fUKCTlOK. f\ACTA^.tfOLVT.
LIB.L Qiuiiiobrem fiidlaiief qiiaefiue fiknt hm

Ooni* numerator cft= J= it
'

I -T" 4

^ V, ,u« ogo erir =1? ^=;^^. : .
.

210. Hac ergo methodo fimul innoterdt fradio comple-

menti, qnae aim in^encis conitiiidi pro4ucat fira^ooeai pio*.

pofittm 4^aiii. Sdlioec fi fiia^onis
* •

M

laventas fiieriot omnes fia^ioaes partiaiea ez Fa^e iff^
r^0'4"^f««)^ oriiifidv. pro quibus' fiimtad fiuic

valores Fundiooum F, 'Q^', Jl » S y T, fi hanim Utteiaruin

Series ulterios cooriouetur , erit ea , quae nkimam » qua opus

eft ad numeratores ioveoiendos, fequitor, aumerator reliqus

'fia^oots deooQunatarem Z lift|>eatis f 'ocmpc» fi i, etii

idlqiia fiaaio fiieiBsa,crit leliqua fiih^,

crit ea ~, ^ ita poito. loveata autem liac reliqua fiv^ioiie

deaominatorem Z habeote * ea per.has regulas uiceriiii idblvi

poteiiCi

CAPUT

Digitized by Gi



D E S E I^I £ B U S A.£Ci;i^Jl.£i^r/Bl7 5. l^f
•

' LJ Cap.
. Xllt

C A P U T X I I L

De Seriebns ricurrmtibw.

A D hoc Senerum genus* quas MoiVRiEUS
m\ currentes vocare folet , hic refcro omnes Series

quae cx cvolurionc Funflionis cujufquc fradtae pcr divilioncm

ad^ualem inftituta naftuntur. Supra enim jam oflcndimus has

Series ira effc comparatas , ut <|uivls rerminus cx allquotprac-

cedcntibus fccundum legcm quandam con(iantcm dctcrminc-

tur , quaf lex a denominatore Fundtionis frad.T pendet. Cum
aiitcm nunc Functioncm quamcun»^uc fradtam in alias iiiiipli-

ciores re/blvere docucrim » hinc Sertjes quoqu? recurrens in

•Uas fuDpIidores reiclvetur. In boc igitur Gupite propofi-

tum cft Sericruiii recutreotium oijuiVi» gradus remludoiieiii iir

fimplidores cxpooere^-

aia.. Sit propofica ifta FuftAlo fiad» pxBskk

4t bz. + ds.' + &C.

X— — yV— &c
r

i|ua0 per diTifiooeai eydvatnr in luuic Sedem «ecufMmeiiv

cujus coeiEdentes qucmadmodum progrcdiantur , fupra cft

oftenfum. Quod fi jam Fundio illa fra(fta reiblvatur in fta-

dtioncs fuas (impliccs , ^ unaquarque in Sericm rccurrentem;

cvolvatur , manitcAum cft liinima.m omnium harwm Scricrum-

ex fi-a^lionibui partialibus orcatum a^t^uaicm clTe dcbere Se*-

rici rccurrenti- *
.

fii»^oncs ef|;o partiales,. quus itipra iavenire. docuimus , da^-

iumc;
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17<5 DESEI^IEBUS
L bant Series partialcs , quarum indoics ob fimplicitatem facile

^ pcrlpicitur ; omnes autem Serics partialcs junjlim fumca? pro-

ducent Scriem rccurrcncciii propolitaEn j uode & hujus natura

penitiui cognofcetur.

213. Sinc Scrie^ recurrentes cx iki^ulis £:aiUlonibui paioa-

libus orta; hx,

a + b« + c«< 4- dt* + te. •

a' 4. b'« 4- cT** + d'c' 4- c'** 4- fifc

a* 4- b''* + c'« 4 d"z* 4- c*«* 4- &Ci
a'"4- b"'« 4- c'"«B 4- 4"V 4- c'^V 4- -

&c

Q^oniam hst Scrks jun^m fuoica: anjualcs cfik debeiit huic

oecefle cft ut fit

ytf = a + a' + a'' 4- + ^c.

B = b 4- b' + b' 4- b " -f- &c.

C = c 4- c' 4- c' + c" 4- &c..

D = d 4-d' 4- d' 4- +
&c.

Htnc» fi fingulaniiii Scrietnm cz fiaftioiiibiis partidibtts orM'

rum dchniri queant cocfticientes Poreftatis x." , hoium famma

dabit coefiicientem Poceftitis iiiSeric ieciiRCl»e^4£«4
C«* 4- I? * 4- &c.

ti^. Djbium hic fuboriri pofict, ia» fi duae hujuliaaodi

Serics ^erinc inccr fe a?<jualcs

^4£«i4-C**+I>*' + &c.=A+ Ba4-C*^4Dx-'4-«fc.,

oeeefl&r-ia inde fisgaatiir, coSfficieiites fimUtum Poteftatumb-
6as » vm k w «qualcsi feii an^fit A ^Ai B^ii

C=Ci

Digitized by Gi



C=C; D— D; &c. . Hoc autem dubiom' fecilc toHctLir, C a r.

fi pcrpcnilaniui» iianc a;qua"itarctn lubiiitere debere qucmcun- ^^JJf*
que valorcm obtincat variabLlts z, Sit igitur s= o, atque

manitctHim c(\ fore ^ = A. His crgo terminis a^qualibui

utrinque iublaii^, ac rcliqua jequauone j^cr 2. diviia^ habebicur

iitide fequicur forc B B : iiiiuli autem modo ofieodetiir cife

'CsssC; i>==D» iu porro io iofinititm.

aij. Contemplemur ergo Series, qbx ex frad^iooibus |Mii>

tialtbus * io quas fiadio quspiam propoiita reibiTituri oriuii-

tur. Ac primo quidem picec fiaAioiKm dare Sedem

A -h A/z -h A/'c* 4- A/'** &c. , cujus terminus

^neralis eft A/"« " ; harc enim expreffio vocari folet /rr-

Uiiniu generdlis , quoniam cx ca , loco /? numeros omncs fuc-

ce/five fubftituendo , omnes Scrici tcrmini nafcuntur. Deinde

ex ibdione ^
pi )* Sene$ A-h aA/« 4- jA/'**

+

4i^'&* + &c. » cujus terniinus geoendis eft + 1 ) A^^ «
"

Tum ex fradione
^

^

oritur Series A + 3A/« +
A/' + 10 A/' 4- &c , ci^ttS: terminos genendis eft

(njtJjlli-A) A/"**. Geneiatim ^tem friaio

.
^

j pnrbcis Seriem haoc A+AAm+ +
(I—^z/ ^ ..^- a-. •

i^^t"^ + » ciyys lennious geoecalis cft

(»+i)(» + 2;r» + 3) —

O

A^»,»
.

I. 2. 3 ..V. ..... Cii— i; •
^

Ipia antem Serfei progrefliooe cplligitur hic idem cerminus=
* . • • j » »

*

: Jbs&mlm^dMQ^m Amd^wfm^fmv^ Z ptprdSto
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LiB. Lcxpreftio illi efl atqua is id qupd oiukipUcauone pcr auccoi
*: inftintta paccbit > cmm,

* \

qits eft «quacio identksL

; 11^ Quotics ergD io refoludone FunfiiotHitii fiaftanmi ad

hujufmo^ira6lionc& partiales , pcrvcimur, totics Sc*

rici recurreacis cx il!a Fundionc fia<5ti orta: ^4+ 5^4- Cc* -f-

t)z} -f- &c. , terminui gcneralis aflignari potcrit , quippc qui

crit fumma tcrminorum gencralium Sericrum, quje cx ii:«idi<>* ^

mbiis pardalibus i»rcumur.

OB X'E M P t U M. L

JSpWMdr lltfMBMMI gttHfiAwt Slfitf WtCtHVtMft ^ fM(€ tX I^M

frAciwne —^ ndfiitwr,

.Series hinc nata eft i +0» 4*afi6+a«'+ + 10*' -f

4- 4a«' + S^* 4-^* • Ad cocfidcmcm potefiads

gcncralis invcnieudum , kaL^tio '

' *
' rcfolvatury

^X. 4. ^— , mide orinir tennbHis «nendis qu«fiiuf

i •jC— O" 4- y. 2" = ^-^^ ubi fignum 4
iraiec £ « fit nnmenis par» %oniii— fi • & inpar..

£X£MFLUM IL
4

Lnicmre termmum gemrdUm Senet reeurretUte ftu mtur ex
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J79

Ob dcfioiniiiatorcin= ( i — ) ( 3«) teSotvkitt C a p.

io m lias
~

' + j-zzT^ » ^ quibns fit termitnu ge-^^iii^

- £XBMVI.Ulii lit.

JfKPMWir mmimm gnm^km Saiei Jhfm. i 4-42*' 4*

Ob denominatorls Faaoces i — ( ^ & 1-:=

V f + 1

(
1—

1— v^f

)jB) per idblntioiiem ptodenm;

, unde ttit tcrininus generalis =
_ I r . H I

E X X M B L u u IV.

Imfemre temkmm lemarnkm Seriei btjm

fiu orttUT €x tvolutione frdBioms ^*^^*
^ ;

Per reToliuii oriuntur iur dus iiadioness

Z a (^

-Digitized by Google



t%6 D 1 f! E f E B U S

2

tcrrainus gcncralis dit ^ ' ^ « 4- 4 ^ ? t^'*
^

1

( * %rcc^4-4/g; ^n^»
. „^ omniimi Serieram ».

currentium , quarum quifque tcrminuj pcr duos prTcedcmcs

4ctcrauaatur « i;cciniai gencraies cxpcditc definiri poccnmt.

^ . E" X E M P L U M V.

• Ittvtnire t^rminum generdUm hujw Seriei i+ 2:4- *i*4" 4**+'

3 2* 4- 3 2* + 4Z* 4-42' 4- &C. , fiM «riinir lar frdffim
1 I

1—X— aa-h»* (I— ( I if-x/ i
I

QDanquam lcx ptpgrdSoiiis primo Intiiita ita cft wanS&S»
\

QC explicatione non-^ihcligear* laiiiea fiaAloocs pcr tdblutio-
.

Acm Qxxx ,
—2—Ti 4- —^ 4- —?— «lant hunc tenni^'(I—fc*)* 1—».* 14-»

num gcncralem ( -» 4- J ) - + "t + "T C~ ^)" ~

4
' iignimi iiipcriiis valct fi » iiiciiit miincflis

\

par, infcrins fi « tuerit impar.

2-17. HcK p3(5to omrjium Scricrum rccurrentium rerniini :

gcncralcs exhibcri pofTunt , quonlam omnes fradiones in hu«

juiaiodi iractiones partialcs /impliccs rcroivcre liccr. (Juod (f

aurem expreflfiones imaginarias vitare velimus 9 ficpenuji2cr4>

ad imjuiiaodi ^aCtioQcs^partiales pcrvcmecur
* A +f
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I — 2/^. O 4- pp^i ' Ci

—

2f Z.COJ'. (p +p pzz)* ' ^

— ci quarunt evolutione cujufinodi

Serics nafcamur videiidaDi .ed. Ac primo quidem» ob

^ A^,—: cvoluta dabit

A+ »A/*.a>/<p+ 2Af^pzz.cof.2^ + 2Ap*z*.cof.^0 + 2hp^3^.cof.^

+ A^*4*. &C.

CUjus Serici tcrmlflus gcnmlls non tam fecilc npprircr.

2ig. Quo igitur ad icopum pcrveniamus , coniidercmus has

duas Series

Ppz. fm. 0 4- Pp-^.\fin. 20+ P/-':;,' . fn. 30+ ^'/^*^'*- f"40 + ^<^:er

je+^*-^/<P+ V.a{r.a<P+jQpV.co/3(p+^V.cq/:4(p+ &c.

<pm dax Sedtt odque tuiicttotur ex evolutione iraftioiiis, cujus

denomioacar eft z — i/«.<^<^ +^/ce. Ac prior qui-

dem oritur ex hac fr.Kflionc ^ ^7^,—i— » pollcrior

^^'o ,—T^ffot^^,;- Addantur h« du« fia-

aioncs, atqueiiiniiiia &±^^^^^7=F^^ dabit

Scricm cujus tcrmmus gcncralis erit = (^ Pfin.n0+ Qjof.n^y

f Fiat autcm )mc firafiio propofiKc
,_ a^f.o/lV /y»

cqnalii, taxQ^K^ dtP=AcM.^+B/^.^* Scrieiecgo

ex hac irawtionc —^ '^^J^ , oit* tcrminus gcnera*
I 2 p Z. COJ. 0 -j- pp

, A co/I (D /?«. M + B " 0+ A/». 0. cof. u0 j» »^^^^^^t KJ^, , _
Ay?«.(n+ I ^ + By?w. »(p w w

< j
I _ — / * *
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i^Z DESEKIMBUS
Lii.1 ^^9* Ad tenmniiin gcneralem invenieiiduni > & denoinli)i«

' tor fradionfs fuerit Poteftas>uc ( i— a/».*^<$+/>/««)^, con«

veniec Iianc fiadtonem wHohl in duAS etfi imiigiiiarias

1 + »
.

(i-— (cof.^ -f- s/ 1 .Jhi.Oy pi)^ (i—(cof.^ V i.fm.<p)pz)^

quarumnmul fumrarum tcrminus generalis Seriei ex ip(isortae crit

Sit *+ i =/i *— *= K ft * ^'J^^^lii:^ ac

ternunus generalis Seriei , «pue ontur ex his fiaftioi^bns

(l—(co/:4)-f-v/— iMn.^:pz^ (i (cof.<p— ^ i-Jin-ipy^i^

ieu quac oritur ex hac iradiooe una

aio. Pofito crgo ^a em Serid oc liaG

/ 2pz.(f.cof.^ ^.fin. -^pPzz. (fcof. 2^'—£,Jm,2^)

ortx terraiaus gcneralis =3(^-^1) (Jlfff/.a0 +^./t».»py •

At Setiet eac bac fiii^ione ,— '
, ^ . , ieu hac
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H,E C U H,H,i N T I B U S. 183

»r^»Mp*.coj:0+»p,* * «ra tennimu generalis eft = ^

V" t.'^^- f Addintur \m fiaAtones inViccm , ac
~

ponatui a -i-f^ A t xa.C0f.(P + '^fcof(^— zg.fim.^ =3«— B
4 + / «y7 2 ^ — jJ». 2 = o , hinc erit g =

Rffl Serides hM fiaOone ^?!^ , ortae tcr-— zpi.coi.<P'^ppvt.j''

( B 7?«. 0./ht.n^+ Afm.2(p.fin.p^ "Beif^.cof.n^P Acof.20 .cqf.n<P)

%(ijm.<py

f ^ 2ifin.cpy .. / * "T

(A+ Bcq^0)/m. (n + ' ) 4>

(U^+ ^)>'>»<^— l^V^^^^ C^+ O^) B/a«. £tt erga—
! a(j&».^)'

ifte tenninas gcneralis qu«ifnis

fi,+ a)j6».»0— " K(>>+^)<i> B/«*s Seridqnae orimrcz

( I— 2pz.C0f <P + PPZ2. /• \ .

22 1. Sit = 3 , critquc Scrici cx hac fradlonc ortae

/— ^fzU.-cof<t^FJm. <g>:+^ ppzz (fcof.Q^—g.fm.20)-^H*(f.cof.$^gfii

mminiisgeiicrali»^»^^^ +X/*»0)/»^
Seindb



i84 DES£^I£BUS
ilDclndc ScrJd cx foaionc /r-—^t-/v^ar^^

om tcnnmus gp4

ncralis cft
Cn+ 3;fa(«+ i ) <P— (»t3)4>^»

4(y»i.4>)»
^

(n 4- a )y?».»j> — C >^+ 2 ) <p ^
n ^n^

Addantur h« fia-

aiones ac ponacur numcnitor = A> crit <i4-/ = A

— 2 6,efi/l0= o j & ^= fetfi^p—g.fim, 3^ , hinc crit 4=

/-a/0fi.Oy/Dctadc rcpcrinir

& 4 4-/= A = ig, (fm. <P y tdng. cp — if{fi».(py i crgo

_^^,t^^^^ ex quibus undcm oruut

oh i6(fm.<py = Jtm,s0]— sfi»*l^ + io/J».<^, crit 43=

I6~(fin.(py i6(fin.<py ^
1. («4-i)^«4-2)w »

orca crit tcrmmus gcncralis ~^
g
—

' ^ *

^ it^jm.Cp)*
**"

aJ»^»^ Ctj»4-3)iiw.(:»4- I ) («4-0./g«.(»+3)4>)
' 16(fin.0y
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^nt. Scfiet «go qar orimr cx lutc fia^ioiie c a ?.

iLi_L£i
•

tenDiDus geo^talis ctk hk

Atque » uUetius prugredieiido , Seciei, qu« oritttr ex hac fi:aaiofie

A+Bpz

tenDinu& generalis erit hic

B/.-' .r»+ ^(i»+r)C>« + 4^ .

^^(^+^;»- ^^^'*-'^^^^̂ A(/»+oV
^

£x his autem expreflionlbus &cile intelli^itur , quei»ajdmo<>
dum fofmjE terminorum generalium pro «Itioribus dignitattbus
progrediantur. Ad nararam vcro harum expreflionuiB peni^
tius inipicicDdam notari convenit efle

£uleri Uitpd»&, im JmmL mfit» /nm A a fih^
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Gam igitur hoc padto oauies ftiidioiies fiate m-
^a^ones fmrdates reales tefolvi queant, .fimiil oaioiDin Seri^-

njm reciirreiitittm termini g^neniles pcr cx|«rflioiics reales 'csr

l^bera poterunt. Quod.quo dttuis^appaceat > cxeni^ fa|uqkt-

qa a<yunAa iiin(. . .

Ex fiaftionc 7—-—r-7 ^ —
s--

=s=
( I.— a; (1 —'*»)(!

—

I — ^— + + Scries.tecnfien».

€11)115 terminus genetalis -cMderatnr. Raaio propofita fecun-.

• (1— «)*Ct +»;(!+« 1*^-

teiblvicur In faas fiaAianet -r?— + -y^— r- +
17

^j^?—j, dat t9rminum.gencialem idlliil±i). ^ ^
nn +

^3
>^ + 2

^ j^I^*.dat^ : tettia.

. . dat^ «':quarta --r-?—. dat— (

—

li'
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liE C U KK^ ^i YJ B U S, ttf

QulM Tcro cofflpara» cnm ftnna ^ ^

A= 4- — ;&B=— -^, unde oritur terminus gencralis

/ 2 iS«.6»4-i)4)—^»^ /' ^ » L 4^(«+i)4>— g^-»^

1)« r=+^ -3-^^.^ : 1
(_,)V, Col.

ligantiir hae eiptiefliones dmnes ia noam fiimmam, ac prod3>ft

Scriei propoiic« terminiu generaiis quaeiitus= (^ 4-

47 +2. ;c*+ 3 1 j^; ^

na fuperiora valcnt « numerus par , inFcrioia fin impar*

Ubi notandum e(l fi iiieric » numerus tbroue 3 tbrt

2^ -2 —+ |., fi fterit #=»

I ff»+ 1 eric ha^c expreiiio ^ ^ at fi «=| m» + » erit

<lfta expreilio t= -^, prout # ftcrit ^umerus vel par vd ioij;

far» £x his nacura Saiei ita expiicari poteft» ut

Ai i
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I8S

LiB. L fuefit

n = 6 m i

tcrminuS' jciicialis futurui ik

— + + I j «

+ + J.
)

(n + i + T^*"

Sic, ft fucrit y o, valct ^roa i».= » + 2« eritquc tcrmi"»-

E X £ M p X u M II..

1 + 4+ 2«
octcur h«c vecQireiis^

I— %—
I H- 2«+ 3*21 -4- 3** + -ft^ + 5«' +6*' + 74» +&C.

,

^us tcnninam gencrakin inTaure oportet. Fradio iKopofip

.ta ail hanc fornuun redudmr
I + s +

qu£ proptcrca rcfolvicur in has fra^ioncs • partiaks

3 , y .
' ' +^ Hfl-

4(1— «)*'^ — 8(1 + 0 4(1+«)
™^'

rum prima
^

^
dat terminum gcncraicm '

^^"
i

fccunda

4

dat^ tcrtia dat -j-r—o"**; &
8(1— »)

T +2

«
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li E C U KK^ I B U S, 189

B=+ -|- > unde fir terminiis gencfalis — (-r- fif* XII t

(* + + 2-jfii,-i. Mw)is!*, Quarc colligcndo crit tcr-

minus gcncralis quaefitus= ( ~* + -|-)»"±-5'*"—

fi fucrit

=a 4 * + a

s= 4 ^ 4- I

a 4 ili + 2

ssss 4 M + I

8

Hiiic

crit terminus gencralis

»+.)«"

Ib » fi jy= 50 , valcBk /p= 4 mi+ i , eritque fermtnus»
»»4. P^opolita crgo Serie recurrente* qiioniaffl illa fia^o-

unde oritur » fiicile cognordtiir , ejus tcrininus generalis iecun-

dum pnecepta data reperiecur. Bx lege autem Seriei recur-
-

rencis > qoa quifquc terminus ex pr»cedentibus definitur» fla>

tim innotefcit denominator fradionis, luijuique Fadores pnrbe-

bunt ibrmam termini generalis , per numeratorem enim tantum'

coefficientes determinantur* Sit nempe propofica hxc Series

recuiFcns

ytf + 5« + C«* + Dz* + + Fjc' + &c ,

cujus lex- progref&ontt» qua unufquifque terminus ex aliquot

prccedencibus detcrminatur , praebeat hunc fi-adionis. denomi-<

natorem i — — C*' — y^.'. Ira ut fit D *t C +
fifi+y^j £s«i?+ CC+y^j F=»«£+CX>+ 7C;

A.a 5. . &c..»,
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190 J>ESBIi^^^US
LiB. I dzc. , qut mulcipiiatores «,-1- C« 4- y a MoivRiEO 7?^/iiMr

reUtionts conftitucrc dicuntur. Lcx crgo progrdiionis polita

eft in fcah rclationts ,
atque fcala rclationis (hitim prxbet de«

nominarorcm fraaioms» cx cuju5 reroluuooe propoiica Serics

recurrens oricar.

aij. Ad tcrminum ergo gcncraicm, feu coeificientcm Po-

teftads in4efiiut» , mveoiendum , qasrri dcbent denomina*

tons I — <»«— Ca*— y** Fadlores vel fimpliccs vel du-

plices, fi imaginarios vitarc ydimus. Sint primo Fa^ores fim-

pUcCS OHlaies inrer fc inxquales & reales hi ( i — pz) (i—
(z — re}i atque £:a^o giencrans Scricm propolicam reloW

Yttiir m — + ,

^ + ,

^
todc Scriei tmimus

I— fz I— I—

n

ceneralis erit ( A;> " -h B / + C ) z," . Si duo Fa(5tores

SicriDC aequaics nempe f =/ > tum tcrminus gencraiis IwjiiA

inodicnc (CA#+B;^'' 4- Cr" , fi infiipcr fiicrir

r=^=/, erit terminus generalis (A -f- B»+C 4*.

Quod fi vero dcaominator i—mz— C**— yz.* dupliccm

Inbctt FlAafail, Ut fitasssfi /«)(l ^qtc»f,<P-\-qqzx)

tum tctmimis gencialis ctk= (V+ W^^j^^^V^"^ fy^n^

Oim igicor ,
pofitispto jp foccd&vc onniefis o, i , s , prodire

debeant (ermini 3z» Ce,* > hinc valorcs Jittcrarnii^A> B, C
dccerminabuntar»

2i6, Sic (caJa telationis bimembris, feu dctcnaiinccv

qniiquc cenninus pcr duos pneccdentes » ita iic fic
'

€=mB— CJi D=mC— CBi E=4$D—CC^ &c.^

atque manife{lum eft Seriem hanc recurrentem, quae Cit

M +f*'' +i2«""**'+ &c.,

oriri CK icaftioQc ciijus denominator fit t.-^ ««+ C^^a» Sitic

fanjos dcflCMiiinacocis FaAoscs ( i—/«)(i—f«}ctit/+
f==*
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^•S5s« & = C : atque Setia tetHuaus gcneralis erit C a p.

(y^^^+Bf* Hinc fiao e^erit ^s=s: A+ BiiLLii

& fiido I crit ^ =A/ H- By; unde iit — 5=
A(,_/)&A= 4*=/* &B=^^?^Invciiti$aii.

tcm valofibus A<Sc B, erit F= A/+-B/&Q=rA/"+'+
Bf"^». Tam wio crit AB=

227. Hinc dcdiici poteft modus qucmvis terminum cx

imico pra?cedcnrc formandi , cum ad hoc pcr legem progreA

iionis duo rcquiiuntur. Cum enim iit

p = A/" -hBi 6c Qj= A/./ " + Bf. f *
.

..

crit

multipliccntur hx cxprdliones in fe invicem ; eritque •
"

Aeeft

M_^C&/|'' =6^ Qsiibus fiibiUtiitis liabebk^

CF^— QQj= i^AA— mJB-^BBjQ'', ku

" ^ p^^p^ '

ricrum rccurrcntium , quarum quifquc tcrminus per duos ptae- -

«edeotes ideterminatiir. At cognito quovis tetmino f> .edtio»

,qucn$ Q« ^>F-H/((^ C)P»+(B*—

^A)fi^, quar expfcflioj .etf J^eckm inatkoaytatis poe fc^'

•
.
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A

T9« DSSEB^IEBUS
I- fcrt , tamcn fempcr cft rationalis, propcerea quod ternittii ir-

rationalcs in Serie non occurrunt,

228- dacis porro duobus terminis contiguis quibufvis

& Q« commode afligiiari poteft tcmuiiiu mnlto m»-

gis rcmotus X**". Ponatur enim

X^/P*+gPQ—J^ABC'' . Qaoiiiam eft

F^A^ + Bf" &Q^=A/./ + B^. atque

Bf^* ; erit ut &qiiltiir

^^a.=M>/^4«B'y^^ +fAB a C
—/jA^£_^ — itA BC* •

X=: A/""+Bf*'
"

Fitt crgo /+^/. = -1 i/4.^^=: ^ &^= 2/+^^

"°'^^= ARrl~^ ,
&/= ALpil. AtcftB-A=:

2B tt A . , , (4C— mtt)A
^ —4tAB+Cdd*

*— flfl—^AB-tQAA'
Eritque ergo

Y_, Ca^C — ^B) P* + f2B— <tA)Pii AC* i

B B— aAB-tCAA
Stmili vcro modo reperinir

X ^ ( «Cii— 2C)B)P^+(2B aA)(l\ 2Bf^
a(BB «tAB->rQ,AA) «

His conjungcndis per eliminationcm tcrminiC*^ repCritur

X (C^— afi)P* + 2fipg— AQ,Q,

* Digitized by Google;



*

'aap. Simili iQodo*^ (i ftatuantur termini fequcntcs

^+b^+ck'+ +p*"+Q*''+' + iilii

crir

crir

At cft

Z» _ CX, cigo r= undc

r =—"^^ + ^^-^^^^+^^^— Skkhur

porro cac IT& r dcfiniri potcrunt {imili modo coSflidcmcs po*

tcftatum & x^""*" ' i hincquc ipiarum ^^8»+*
^

& ita p<»ia

£X£MFLUJil*

Sit propofita ifta Scrics rccurrcns

i+3H-4«*'*-7*'+ii«*+i8**+ + F*''^

cnjus cnm quilibct coHBcicns lit iiimma duorum prcccdcn-

cianr» crtt dcnominator fradionis hanc Scricm produccntts

I— « — i idcoque «as i $ C=-— i ,* & i %

B=$ i undc fit £B — «^B -^QAA^ y i tx quo

orictur primom Q^ ^ + v^C T pp + ^oC— i ) ^
f -4- \ ^ 5 ^ ^ ^ -

-^)^ fignum fupcrius valec , fi « fit nu-

mcruspar , inferius fi impar. Sic, fi li ob F= 11, crit

I
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• IP4 D E S B S B V S

fickiis tcnnim**'" 6t X, crit 2^=:.- -^^^+^^^^?
, eigo

Poiellaas *' coefficiens crit=—f 198—324 ^

Cum autcm flt Q = ^ I^Cf^^ erit QQ=-
l££fei2±MHii2a^5 idcoqucJt= ~fi^a+?v^afP^ao;

£z fiermnio ogo Scrict quoainque , obtineiitiir hi
'

230. Slmiii modo in Scriebus recurrcntfbus , quarum qm»
libet terminus cx tribus anrecedentibus detcrminatur , quiFis

terminus ex duobus antecedencibus definiri poteft. Sic pum
Serics hujuimodi tcaureiis

cujus fcala relationis (Ic «, — + feu qine oriatur ex

fradiooe cujus dcnominator= i— az-\-Cz* — y Quod
/i jam termini P , Q^, R eodem modo per Fa^tores hujus

deaoaiioatoris> qui lint (1 — /«) (x :— f«) (1— r«>

oiiriinuiciir, ut fit P= A/+ Bf^^+Cr" ft==A^./+

Bf.f"+Cr.r" &ii==:V/+Bf\f" + Cr».r" i ob

/+f +r5s=?«; 4-/r + fr= C & /f r=ssy, rcpcrio^

tur l»c prpportio

^ + Cn ^ —^«S+3y)^C^^ il + («y +CC;Pi^*

+
c

C5
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liECUl{,K.ENTIB VS. Ijf

•-I —a«B7 p»+C«*+ G)£n — («^—
^ -t^i —C«G+ 3y)^Bj. C +(«y+C€)^B\ _

+ A'J 2Cy A*B'
+ yy

Pendet ergo inventio rermin! R cx duobps pneccdentibiis F
& Q a rcfolutionc yquationis ciibiar.

23 1. His dcrcrminis gcncrnlibus Serierum rccurrentium no-

tatis , fupcrcft ut earumdem Serierum fummas invcftigcmus.

Ac primo quidem manifeftum eft fummam Serici rccurrentis

jn infinitum caftenfic a^qualcm effe fradtioni ex qua orirurrcu-

jus fra^tionis cum dcnoniinator cx if)ia progrciTionis kgc pa-

tcat , rcliquum cfl ut numctatoccin dc£niamus. Sit ira^uc

propoiua hxc Scrics

cujus lex progreffionis praebeat hunc denpmiiuitorein i— «6+
C«*— y + Sumamus fradionem fummar Seriei in ii^

fiain.m xqualemeflc^
, J^+i-^V-t ''+^.« ' «W

cum Series propoiita oriri debcat, crit comparando
• *

h^B — mA
€ ^ C — mB -^QA
d=D — «C+CJ — yAi

Hine erlt fiiiDiiia quftfo ....
A + C B a A ) Z ( C ^ ^jL±-OJ-2L±

I •«* +/3*' y +
( D— cr+ i8B — y
1— «* r i8** — y »• +

^

232. Hinc facile intclligitur quciii dmodum Seriei fccnr-

tentis fumnu ad daium tcrminum uit^ue invcniri ddcat.

Bb » Qu»-
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I9<? DESEn^lEEUS
tm. T. Q^jaeratur icilicet Seriei modo afliunts fimuna ad xetsomut

F K ^ acque ponatur

quonUm hujus Scriei fumma in infinitum conftat , quxratur

fumma rermiaorum uicimum Pft ^ ia iaiuiicum iequentium >

qui iint

hxQ Scries pcr 2;""^'
cfivlfa dat Scricm rccurrcntcm propo»

iitje zquftiem , cujus propterea iumma crit ^=

I— «»+ /3**— y*'+ ^V:
•

Un(ie ofieair liuimia quaefita 4a
+ ^ + (B

—

aA^z, -^iC—aB-^&A^ +

C r— + — yQJ ^"^^
1— •*+ **.— y +

ft3l» QttoA fi ci^Q ibk fdatioiui fiierit bimeaBdiK

Digitized by Goc^^^Ic



qgg oritur ct hS&akt ^,'^ ^ ^^lV^^/ ,TiinMPa ctk

£ X B. is p L tj) m:

Sic propoiitt Scrics i + 3 + 4«* + 7«' + P^s*

ubieft»=i; /3=— i ^^= I > -8= 3 jcrit hujiMfumnMi

, _^— »^ * J^ofi^o vcro « =r I

erit (iimma Serid 1 + 3 + 4+7+11+.;.;;,;:; + p=
P + — 3- Summa crgo tcrmini nltimi & fequcntis tCT-
nario excedit rummam Scriei. Quia vero cft 1!^=
^-^i \^rp^2Q)

,4:3+^+7+,j^,^^^^,

r= t £x folo ergo tcnniQo idti;-:.

iiHiiiDa poceft «ddbCii; .
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^^^^ V u . - i: !

' / ! rr

— 3:.. . ,,-iC,^^^rO;T- ,X i V.-; • • .

. » ' " .

* ^,.^^ ....... I

234. Angttlus , yel' Arcus, in Circulo cujus Radius

ifAcokq^ iSinus «xf Cofi.

tm —y^ & Tangcns s=,/ 5 crit 4- = i & # =r

—• Cum igitur, uti fupra vidimus, tam Sinus quam Cofi^

nus Anguloram « > 2 « ; 3 « V 4 « » 5 * > » conftituant Sc-

riOB rccurrcntem cujas faa!a relanonis cdlij^, — i » primui»

Sinus horom Accuum ica k habcbuat

:

2* = r .1..
,

Jj».
4C = 8>^)'* j^r» ^^J'

—

hloc conduditvr Ibre

* -
*

I. 2 ^ 1. a. 3
'

OC» <>)w—7)(n— 8) «— 9 n 9 _ &C >
1. a. 3. 4 » 7

2 3jr. Si ponamus Arcum nx,= s} erit Jw.H:i=^Ji». s =s

• "^' i - ^ cniitt
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«

AC D 1 V I S l 0 N E A H CVL (KK'U. M. i$9

cnim SiT\ns omncs fiirt inter k asqiuies. ^ioc .obtlQeipilS. C a r.

piures vaiorcs pro qui £runc '
*

qui ergo omnes xquationi invtnt» a?qu€ convcniunt. Tot
autcm prod)lnjnt divcrfi pro x valores , quot numcrus »
continct ur.itaccs ,

qui proptcrca crunt radices apquationis in-

vcnta?. Cavcndum ergo eft , nc valores xqualcs pro iirdcm ha-

bcantur , quod Hct duip altcrnae tantum cxprcflioncs afTuman-

. ttir* Cog^itis igitur radktbQS arqutttionis k poftcrlori, carum
compantio aim terminis .arquationis xjotata dtgnas prarbdbit

proprietates. Quoniam autem ad hoc «quado, in qua tan-

rum X tanquam ibco^ta Infit» Tcauiritur^ pro j^ fuus valor

V^C I —xx) fiibiHtm debet i nndc miplcx o|»etatio iniftitiieii-

. da erit , pront m fiierit tcI niimerus^iir tcI ippaf*

1 Sit n numcrus impor , quia Arcuum — s » +|n
+ i &c« > dtficrcntia cft 2« , hujufquc Cofinos= 1—r xxx^

' erit progreffionis Sinuum rcala relirtionis faaec %— ^jrjr» x.

Hbcerit
"

JSni, « = X . ^ '". '

,

fin. — 3x —— * •
.

Jm, ^aissss ^x — %QX* + iSxK , ....
jfip. 7« 7*.— *

Sd»* + 112** — d4x^'

/m. 9X — i»o«* + 43*** .— 57^*' + 2;A»f

- n(nn^^l) , , »(»w~ i)^«ii«^«> ,6n,nii—nx—-i-—— -|» >
l . ' ^^jr'~-

I. a.3 I. 9.3.4-5

I. i 3. 4. f. 7 • '

Ti quidcm ii fiiait numcrus i^ipar. Hujuiqu^ aequationis radiccs

'
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200 ' D E M V L T I P L I C A T I 0 N S

/w.(^+ e)i. &C,, quarum numcnu eft >.

S|7. Hu|ii$ ergo «quntioiiis

2 X
»

fin uz
* ^ Snfnm .^P^ii>s ^:* o>M^t>c deficiat a

fauluplo quatcrnarii, contw Mfcrigs» > Fawtorcs Hint ^i— ) ,

<, .* ' )Ci— '

—

' ) ei^Mia>us cott-

cludl^iur fore-
,

n
^

I ^ r
_| l'-^^. 4.

foum^— fin,z ^ ( +«) >».C^ -K) >.C^+*)
n n "

,

&c.> doncc habeauitur iv termiiiL Tam vero prodatan omiiiiiin

^+*;.>.f^-H6)>.C^+i^)&C'

jjy,.^l£+;tj &c. . Eca <juia tcrmirvs pcnultiraus deeft, crft

Exj^mplumL
Si erqo fucric »==3.^ prodibunt hx sequalitatcs

o = jL^-h /»• (110"+«)-+- //f-C 240* +*)=/••*+

•
' * 3
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JC D I V I S I aKE ANGVlO^VJif, Aoi

3 J_ 4-
T _ vj

t I 4- ^ *'

1 1

=— 4/*. C 1*0 +*)>^ (140+jB ^sss

4^« «. _/J>r. (60— «>^». (60 +«)-
Erit crgo, ud jamfupra noravinni^

^ ( tfo+«)=>».ic+>.(<5o

—

I |ss »+ sffct, ( —* )
— 1^, ( tfo+ a ),

£x£MFLUmIL
Pooamus eife = t * atque prodibunt hx a^quatlones

:

o a/k » + ( 4- «• + » ) + jfi»» ( 4- «+*)+
r |. :r + * ) +>. ( L y +«)

feu o =ijk. z + Jut. ( ~ sr + «) j+ >». ( y-flr—«)—

( |. * + *;_/kr-2. ir— »)

fea o &=s>p.« + >r. ( ~-«r— »)

—

^/».(y»-+»)+

jBi. ( -| T +*)—>.( ^ — « )

dciiide enc

( J sr— ft) ^ >. (I X +«)

£ttieri JmHUi&fmAM4l,$fifi$,f4rv, Cc £ X SM-
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A09 2>M MWiriFLtCATlOHJIt
L iB. L EXBMPLVM IIL

Hoc modi», B pomam m <bs «.« «tit

I» If II»

>«. C .2..— «;+>k.^

+

aU figna fuperumL ytkat {i m St noiiieni*

ft par. Alficfa fleqnatio «ric hiBC.

+

+ —^ZT^ - +

qi» ad Cofccances commodc transfcrtur. Tcrtio habciurlioc
gcodii^tim:

fi,. ( ^+»).jS».:(&-~»). ( .'f+ * ). x:
71 «I,

9(3Si S2c «^miaciniiiienispar, & quonfiun eft>sa^(x.

—

xjty.

ae<^a«=s r -*-..a^jr#, ha ut Serid Siwiiim &
fioDtt aiite,, 4.j^*,.— i * «i|
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4C DiyiSIOKB AKGVIO KV ao3^

jjfii, O S «S! O C A t.

y?;? 4 s — (4x— 8 ) ( T— ^fx)

/in, 6 z. = (6x— 3 2x' + 3 2 ; f t— v>f

)

& generalitcr

1« a. Sa 4* 5* ^** 7
dttioiaiite » numerum queoKaiKIue parem.

239. Ad arquationan hanc racionalem effidendam fumantuc

iiariiM|iic ijuadrata) 9c pcodibit hujuimocU «quaitio

fai*** * X*+ A= •

cujus xquationis radices crunt tam afhrroatlTse quam bcgauva^i

Scilicet+/k«i±>r.r i -.^ * )j 4./^ ^ ^ « ) i

r ~—*)»+jS». f ^ + «) &c. ^umendo omnino

« hujiiTmodiexpreifioMs. Cum igitur ultlmus terminus (it pro*

dudum omiiittn hanumidiami» atKahendo imioqne ladkcm
quadratam oit

fy. ii»=+ a*~'>£i.«.>.f^— c).>.f 52: + ; X

Jfip. ( ^ —ft) i ubi» quibus cafibus ucnunvls (igiittlil
n

yalcat , ex cafibus particularibus erit diipiciendum.

SubfticuciMloaatem pro » fnccedivc mmietiQa a » 4« 6, te*

^ eUgendo # Sinus ^vcdos erit.

C c a >.

•
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T 4 "

jm.%z,=z iz^fit,zjk^^ — +*;>.( ^—«>

340« Patec ergo §ok geoeratiBir

fiuin&= zjk. ( — (

~

ji fiierit numenis oar. Qiiod (7 «ucen- hxc cum ruperiori >

ubi n crai QHineilis impar, comparetur tama {imilitudo ade(&'

deprehenditur» «e uttamquc In unam led^ere lificat* Eritaigiv

five m 6»ak numcnis par itve impar»
• • •

fihMM^ t^^fit. «.>. (-^ —K).fi$. ( Z^£)fit.( «)*

>• ( ^+«»(^—*;.>.(^+*;

dbncc tot habcamur Fadorcs» quot numenis » contiiict uo^
catcft.

341. Exprcfliones iflar , quibus &us Angulorum multiplo*

Rim perFa^ores exponuntur, non parum utiliutis afferrepoft

iunt ad Logarithmos Sinnum Angulorura multiplorum InTcnicn^

dbs , itcmquc ad plures d^refiiones Simium per Fa^rcStqiiates
%ra. (^s*- iH> dcdimus» tepcfkndas. £rit autcm.

Digitized by Google



A C D I V I S l 0 N E ANG ULO R^UM. aof

Jm. z =i 1 Ji». f> C A F.

* , _

3 3

4 4 4"

/5»,(^+«)->-c^—«;

«4«. Giim ddnde fit ^Ll^ss^jn, Cofinus Angu*

lonun miiltiplontm iimili modo per Fa^res exprimencurr

^e/:?»— 4AC f—*).>.C^+«».(^— «>

#^4iB = « /3* ( f —*)>. ( -f+«)>.(
^—*)X

,,f^^ = i^>Cs— *)>C~+^>>C||--*)K

ff+:^)>.r^"

& gencratiter

Cc j

Digitized by Google
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qttoad lot habeaatiir Ridores quot numenif m contiflct ini-

t4j» Ecdeiii aqmffioacs pcodibniic oe coofidetadoiie Co-
finuiun Atctnim mttltiplonini « fi enim fiicrtt «^ssasjr, eik

iit iopitcar

cof. 1« = J
ccf.iz = %yy — I

ccf<iz, = i6f — tof 4- 5jf

& gcncraUccf.

f -»~4 «C»— 4)(<i~y) «—7 _w—^ X.

1. «. 3 » 7 T

I* a. g. 4 ' ~ *****

tttjus «quationii; , cum fit cof. nz =i cof. ( i^r — nz.) ^
Cfifi^zx-jr^iz,) = C9f { ^TT n z.)= cof. 6 -r + nz, ) &c.,

ecuntiadkcs ip^/ tue: ^^/^*

f^/rC^+*) ^^*» quarum formularum tot dtverfar funt pro

jf eligends qoot dantiit i dancur autem toe , quot « coodoet

imitatcs*

«44. Fri*

«

Digitized by Google
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£44. PriiTium igitiir pntct , ob tcrininDm lccundum dcficlcn- C a p.

tem cxtcpto calu «= i, iorc iummam harum ladicum om- ^^^*

Bfam =i o. £rlt ergo ' '

o 4« «)+ (^ -H)+ ^— «)

+

«/(^+*) + &c.,

fumcndo tot terminos quor « continet unitates : H«c autem
aequallcis fpontc fe offert li lit numcrus par, cum quivis

tcrniinus ab aiio (ui negativo deftruatur. Conremplemur ergo

numeros imparcs» umtate cxdufa> critquc , ob ^^1/=—

o» ftf^— «/(^_ _ ^^y: ( +

)

2?r

3a-

lc generalicer , fi fuerit « numcrus impar quicunque > erit

w 7» ip

^(^—*;+^t^+*)— te.

fameiido tot cerminos , quoc mimcnis » cootiiiet tmitates

:

opoitet attteni m eife namgiUD imparem mitcaKe majoicm > utL'^ m<muiBiii|..

*»• <39P*
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Ljb.1 245. Quod ad produdium cx omnibLis accinec, varia? qm-
—— dem prodeunt cxprcflfiQncs , prout w fucrit numcrus vcl im-

par, vel imparitcr par, vcl paritcr par : omnes aurcm compre-

henduntur in expreflione gencrali (§. 242. ) ioventa, fi linguii

Sinus in Cofmus tranimutcncur ; £rit icilicec

r '

• «aCCj — «)^-*/r«
*

& gencraliter

1^»»= ^y^c * + w—«)x

"/( "-=^ •+«).«»/ ( "-1=:^ »)x

«

jiaiids tDt FaAocibuf^ quot fMmen» » coudxiet unliBtef;

246» Sit • numerus impar» acque «quatio tndpiatur ab

uniiate', etit •

0=1 j^'^-^^ &c. I ubi fignum fuperius valct fi » fucrit

anmcrus impar foemae + x • ioferius »= 4 jmi» i*

Hin^ erit

Digitized by Google
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i . C A P.^ cof.z aft XIV.
3 I

+

& gencialita: # poiko »= i m i ^ etit

I « I

— tte.

IV

fameodis' toc cetiiiiiu^, cpusit m tondaet uaiatec.

347. Citm crgo fit ^^~^*^*' P'^^ Secanubu5io«

%icg pfoprietawt dcduciintiir , crit aciiipc

A-cf— +«) .

Digitized by Google
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<^+>.(-f+*/+i^-r^—)—
I

A-C^+ O. . : . I

• « - • . I

•
. I

& generaliter» pofito »=3» »+ 1, erit I

«^.«.«yfeC-f-^+e^+ySf-C-v-"^—

>.('-2=-'«-+').—>.(.— » — »)+.-

— «)
I

»48* Ero Cofecantibi» aucem cric cx.$« ijj.

7f^^»7* = ^e/^<^'* + ^^^'^ — *)—^^^^^^y+^)—

^«fr.(^—«)—^^'.C^+ *).

geDctaUter > poncndo «= 2 «fr i.> ctit.
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AC ^IVISIONE ANGULO^VM, Hi:
* *

* C A. P

4»r ffiftc, nx, = ctfic,« 4- cofici «6(5^«(~-+«)— x i V.

.^fl^r.(^~*)—^e'2^-(V^+*)
—

s

'ubi figna fupeiiora talcQt fi m fiicrit aamer^s par> inferiorafi

•II» fit impar.

' 24^. Cum fit> uti fupra vidimus , ctfM^^r^—i^Jm. »^^^

(*^«+ V — i.>3i.«)* , «rit t^ip» ==s

k n «^
( tfo/:»+V I — {cafz— V— 1 .fin.z) .

iPooainns « ss» s= i , crit b
(14,,^— ,f — (i^#V~if

^ unac otiuii-

tur Tangcntes Anguiorum muiti|>lonim fcqucntcs



I

aia D E MULTIlLrCATlOjsLE
LiB. L

t " , & gcncraiitcr

a. 3* 4

Cum jam fit ta»g. nz.= />f;3^. {-zt -\- nz ) /^ig-.^Jx+^c^^s

'^%* ( 3 «''i-;»^^ &c», erunc valores ipiius feu radices a?qui^.

'&c.» quarumaunierus eft ii*

350. Quod fi «qoatk^ ib imittt» incipiit, oiE

O _ . j<» T> ,
n(n \)(n—2>* .

£x comparauQxie ergo coefficientium cum radicibus^ eric

». cef, = cH, jc -j- ( — + /. 4- + ^^'/.C
'-^ -1-«)-^

Ji w IV

«'•(^+«;4- +«*.r^ir+«)

^elnde erit fumma quadratorum harum ' Cotangentium ooW

aium = -7 — fimiiiquc modo ukeriores Poceib'

tes pofltnK defiiucL Poiieiido aotmloo) «ouniet^defiiiitios^..

«ritr

4r«.4« =s» 4- «^ (-7-4- «) 4-«».<^ 4- » ) 4-

Digitized by Gc



AC DiriSlOKE AN.GULOliUM. »3

I. Qiia vcro cft ^#/. v ==— ^*/. (sr—
^ v ) , tric

f9t. « = <•#/.*

i^if. t» S5S3 ^«r.s — «)

3^tf/. j|jc = z — r^/. ( -2^— i ) + ftf/.(— + « ).

SUfM =as —
. MT. («T' «>) + <^*^.(— + « ) ~

4 • 4 '

5^#r. 5« = — «/. (
"f-
— «)+f«/. ( + » > —

eot.i^— 4)+ £0$: (^ + ;

& geaeialitcr

*#ir.(^~«)+v#*.(^ + » > ~
tf^.(^^— *) + «/.(^ + ») —

donec tot faabeantar tcrflD^ > ^ioc numenis # cootioec un»-

tatcs.

2J2. Incipiamus arquationcm inventara a Potcflarc rumma

ubi primum diftingendi funt cc^fus , quibus « efi vcl numcrii*

pacj vel iinpar. Sit « niinierus iinpar^ # s a m + x aic

D d $ #~

Digitized by Gopgle



ai4 - JiSMULTJPLJCATIOXE
tiB.L / — /-«!f-» = o

t*— ^tt.tdftg, 3« — ^ t + taMg. 3- = o

& generaiicer

Mt^ ' Ml^.jHC—1 ^tM^.MZ.SSSO

ubi (ignum fuperius — vakt, m fii; oumenis par» inferios

4- fi w fit numcnis in^. ' Erlt et^go ex cocfficknte ieoindi

temuni

/-tty. ( ^+*)+ T-+ «

^

jyj. Cnm %itiir fit tMg. v=— tM^*X^— «^)» An-

giili icAo majoces ad Aiigttlos fe^ nunoies teduamtur » crit-

AM^, « === /43!^.«

= /4»jf.«
— w«5f.( f

— »)+Wi8f.(|-+*)

StM^^ifi = ^^'i f
2i)+^^.(y + *)

7^^'7* ^^** ~ *«!?•( ^^«)+'»!r'(^+*)—
\ '

;

i5«j.(^_;,)+,^.C^+*)-

gcnc-

Digitized by Google
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& gcneroiitcr , ii « == i /» + i • crit c a p.

XIV.

2^4. TuiA vero firodtiAum ez hii Tangetitibtis omnibus

erit = tMg. m$i 9 proptarea quod pcr figporuni negativo*

rom numerum alternatlm parem impatem , fiipcrior figqO"

nim ambigiiitas toUitur. Sic erit.

t4»g, (j ^). /rf%^.(Y +« )

/4*55. ( Y 4- » ) •

& generalicer «^i9 = 2m4-i> ^
tmigM=! A«gr.je. timg, ( —«).Mii|f•(^+«)^iU|f.(^--«><

'

.

255. Sit jain aumerus par , atgue, indpiendoa Poceilacc-

fumma. erit

• .'• .

tt + 2t. m, — I * c=s o^

4- 44*.#w.4« — 4i(,Mr.4C! + lisss 0.«

Digitized by Google



%t€ DS MUlTlFLlCAri02{B

ubi fignura fuperius — valcc fi w fic numerus impar, inferius

+ B mdt par. Comparando ergo radices cum coclhdente le-

cimdi tamlni. erlc

'^•(^ + =^i

— «r.tf«=sJ!4»5f.«+/«^.( ^+«)+«<||^. (^+jb)+

/^.C^+0+/-«^. (^+«)+
^^.f-Cy"+«).

i jtf. CkUH fic Miy. V /^.^ar—• V ) , fcquentcs

Ibrmabqmiir aequatioiies

a r^/. a« =5=— /4J^.«+/^-C~— z)

4r^/. 4<w— /«{f.«+/j^.( —»)— u^. ( ^-|,«)+

*«jf.(~—«)

<^ ^ as3 +/^.(-2-_»)_<^.(.2-+«)+

W«.( j^~«)— /^.(^+*)+
^^.C^/—«)

Digitizedby Google'
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geoaaliter » ii = 2 m , eric

«uyf. s==

—

S4Mgj&+ /iMsf. ( -21— «)

—

t^tt^, ( 2:+»)

+

^^^- c — '''"sr- ( ^+«;

+

+ ^^v(v— *>

257. Per has formas iterum ambiguitas ^iodu^U cx omni*

bus radicibus dcfiruicur ; eritque idcirco

I s= 9Mjg,z, tMng, ( -^— «)

isMi!f.z.Mi^.( ^~»)^4«jf,( ^-|,»),ii«jf.( ssr

lxs=s$Mt^ili,iUlg.( »)'*«<|f»('^+«;.W»y.(^—^*)x

/-«5f.( y+O-^^i^-CV— 2i).

Harum vcro arquationum ratio ftatim fpontc in oculos incur^

rit j cum pcrpcruo blni Angiili repcriantur, qiiorum akfr cft

nkcriiis compiementum ad re^tum. Hujuimodi ergo binorum

Ani^uloruin Tangentcs produdtum dant = li ideoque om«
nium produdtum unitati debct elfc apquale.

358. Quoniam Sinus & Cofinus Angulonim progrcirio-

ncm arithmeticam conftituentium Scricm rccurrcnrcm pr.Tbent,

per Caput pra-ccdciii iumnia liLiiiifmodi SiiiLiDm ot Cuiinuum

quotcunque exiiibcd potciit. Smc Anguli in arichmctica pro-

greflionc .

' •

& quscracur primo fumma Sinuuin horum Aogulorumin io^ni*

tum piogrcdientium > ponacur ergo

Digitized by Google
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& <|aia hxc Series eft recurrens « cujus fcala relationis cft

ttef.h^— I , orietur hafc Serics cx evolutione fiai^onis, cu-

jos denominacor eft z— %^$§f.k +«s>. po&o ^ssr.. Ipi»

vero i^a^ erit= — ^^^W guare^

2 2C0J.P

^ (7— ^ a>.A^^^=>.(^+^;+>k(^—

Cum autem fit fM.f—fif^g^ * ^^*^-^ •
^ erir

j|2».4— — = 2f^(4 ^)./». & I

—

efif6=z

aO. undcerit^= ^^^^^"77*l

a^p. Hinc itaque fiimma quotcunquc Sinuum , quorunf

Arcus in arithmecica progreAione incedunt, aflignati poterit».

quarratur nempe fiimma huj|us progrciiioiiis

iE».«+j&.CH^)+jSk c«+s»)+M'4^}4-—•** -^ffkM^X

Quia iumma hujus progreiiioms in- infinittim conrinuatae eft

^SjKf^nJi) cedtdercncar cennmi uldmum reqacntes k ilf-

iinitum hi

jb.(4+Cii+i>)+>. ( 4+(»+ a ) *) +i&fc ( 4+ (»+ 3)*; + &<s-

quia horum Sinuum fumma cft = ^(^+C^-^O^)
, hgc

a priori fubtraftttiir, renianebit fumma qmrika. Scilicet, fi fuerit

f.S=J^.4+y/;i.( J + +/«. (4+ 2^ )+ +Joi,(a'^t^),

^,:. ^^/ — l^) — ( 4+ Ci> + 4 )0 _
i».(i<+tj»^ )/>^.K*+i)^

Digitized by Google



*

'9S0. IW» moda» fi CDflfideretur hauntk Go$n6iiio> atque ^ ^

pooatur XIV.

io iBfiniqim, ^^^ '^'^'^^[iL^l^.^f^^^^^
'

c=5 X . Quare , ob ^cof.a,ccf.b= cof.( a— h y^of(^A-^b) , tict

jS»» ^-^-^i wade cduaf.d—cff(^d
—If)=— ^,(41—

& ob i— c9pi^x(Jm.'^h)\&it s==~

^ ^Arri^' Quarc. citofiniiKiiiodofitlujjosSctici

+ C« 4- 1»+ «/C-+ C«+3)*) +«>/(«+ (,«+ 3 ) * )+ &c.

funmia fit=—

-

^^^^"^^•^^-^^^ h«c ab iik lubtra-

hatur, reliiM]iietiir rwnma bujus Setki

t=cof.a-^of.(a-y,)+(x>f.(a+7jby+lxf(ii+^i^+ ^of.ia+tih)i

^,^^, ^^(-'-tO-^^^^C^+Cip+^)^ _

z^i. Plurimx allic qu;^flIooes circa Sinos Taflgentes ex
prindpiis allatis refolvi pofieat $ cojofinodi fiioc» ii <)utdrata»

«itiorefve Potefiates Siouum , TaflgenttumTe rummari debe»
renc , verum quia liarc cx rcliquis arquatioimm fiipcilorum coc^
ficicntibus iimiliter derivancur , iis hic diutius non immotor*
Qtiod autcm ad has poftrcmas fiinimationes attinet , notan-
dum elt quamcnnque Sinuum Colinuumquc Poteftatem pcr
iingulos Sinus Connusvc explicari pofic, quod» ut clarius pei^
%iciaturj Wevicer cxpooanius*

£ C » 2tfa. Ad

Digitized by Google
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LiB. I. 26 1. Ad hoc expcdica4uai juv4>lt cx pneccdeadbus Imc
Lenunau depromiifle

2jht.a.Jin.i = fo/(<i tfo/(<i

2jhi.a.cqf.z= y7w.(<i + l) + 7»' (<» «)

Hinc Igitur primum. Potclhtes Sinuum reperiuiituC'

^:jj,i,zy = ^ ^cof.iz-^- cof.4z
•

.

i6(Jfuz/ = \Qfm.z— ')fm.'iz'\-fin.'iz

Z2(fm.z/= to—- iscof.zz-^- 6cof.^*^ cof.lSt

ilg^yJ'».*^' = 3^ ^^<:o/22 4-:28c^44 8tfo/ 6z 4- co/ 82

256Cyi».4/ = 12^«&— 8#M.3»+ 36jEK.f«— a/Sw.?* +fm.9Z

Lcx, qua hi cocfficicnrcs progf cdiuntur, cx unciis Binomii clc~ 0

vati intclligitur , nifi quod numerus ablblutus in Potcilaiibus.

paribus fcmijfis tantum fit ejus , qucm unciae praebcnt. ^

253.. Pari moda Poteftates Cofinuum definiencuc

2(cofz)*' = I 4- cof.2z

^(cof.zy = 3cof.z+ cof.^z
I

%(ccf.zj^ = 3 4- ^ofzz 4- ^of.^z

l6(co/? * =? loco^C* 4r 5co/3*4- ^o/ S«

32C«o/z/*^ =aB io 4- 1 ?«)j?2« 4- ^»/41 4- tfo/^t "

'

. . &c. -

Hic rntionc lcgis^ progreffioms eadem func monenda^ quas. drca.

.Sinus notavimus..

• • • •

c APur
r

I
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C A P.

'
'

'

"
' XV.

C A P U T X V-

• •

De Smthm ex tvoltaione FaSonm mis,

1^4- Olt propofitum prodaAnm ck Fadoribus, ouneixy (tve

i3 finitis live ifmnitis* conflans hujttfmodi

quod, fi per muItipUcationcm adtualcm evolvatur, dec

i+ -i»+J** +*;V +i>jQ*+ EA' +F«*+&c.,

atque manircftum eft cocrticicntcs A, B , C , D, £, &c.
ita formari cx numeris u., C, e, , iit fit

^ s «+C+>'+</^+* +i+ &c. = fomma (ingulorumi

B = famria.T Fadorum ex binis diverfis

C = fiimmx' Faclorum cx tcrnis diverfis

T> fummac Fadtorum cx quatemis divcrfis

E. = fummx fadoriim ex quiqif diver(i&

.
• fl^c '

dbricc pervematur ad produclum cx omnibus.

CJuod. ii ergo ponatur itis^i» produdum boc

Ci+*)(i+ C)Ci + y)(i+-^)(i+0&c.

jrquabitur unitati cum Scric numcrorum omnium , qui cx his

«I C,y,</, £, <1'C. , vc! fumcndis nnqulis , vcl duobus pluri-

bufvc diverlis in ic iiujlnpiicandis, nafcunrur. Atque fi idcm

nnmcrus duobus pluribufve modis rcfultarc queat, ctiam idem>

bii pluiiclv c iii hac tuinicroiuin Scric occurrct.

466. Si |>uiiaLur z =^ — i , produ(5t:uui hoc

£ e 5 ( ,i
—

9
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2&2 DESEI{,IEBUSEX'
Ltb.t. (I—•)(!— C>(i—y)Ci— </)(! — «; &c

' ~ «quabinir imitati cuo» Serie nunerofiiin onniiuo] , qui ex his

C, y, /9 9,^9 &C. Tel fttmendis fingulis, vd diiobwplit-

libufire diverfis iti fe-muicipOquidis , naictinturs ut ame qiiidemy

Yerain hocdiicrtminey ut ic mraKFi, qui rel ex ilDgBriis f wl eer-

aii, Td qutniSy Tel numero imparibus naioinnir» (int negstf^

ii> M i«r6» qui vd es bin», vei qaatem » vd
aumero parifa« idbicanc » fim affirraativL

2^7* Scribantur pro «> Cy* A &c.> numeri primi omnes

2» 3» 7* II ». 13 » , atque iiC»C produdimi

(i+ 2)(i+ 3)(i+ y)Ci + 7)(i+ ")(i+ i3) &c = ^

StquabitLir unitati, cum Serie omnium numerorum vcl primo-

rum ipforum , vel ex primis diveriii per multipUcauonem or-

totttflb £ric cijgo

F M i4.ji4.34.5-irtf-i-7+jo+it-Fi|4-i4+x5-f.|74- &c,

in qua Scrle omncs occurrunc numcri naturales , exceptis Po-

tcftacibus , iifquc qui per quamvis PotelUtcm funt divifihiles.

Dcfunt icilicct numcri 4,8, 9. 12, i5, 18 «Scc. , quoniam
funt vel Potcftates, ut 4 , 8 « 16, &c., vel pcr Porcftatcs

diviribiics ut 12 , t8 > &c.

258. Simili modo res fc habebit, fi pro «, y 7 5cc..

Potcftarcs quarcimque nuracrorum primorum iubftituantur. Sci-

liccc Ci ponamus

» S 5 7 II

erit enim mulclplicatioae iadituu :

^==»+
-f; + + -ni + + +-^ +

a t ^ 7^ lo* II

dcc*

in
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E V 0 L U T I 0 K E FACTO^ilJM 0 t{ T T S. 223

in quibus fradionibus omnes occurrunt numeri przetcr illos qui C a p.

vcl ipfi funt Potcftates , vcl per Poteftatem quampiam divi- XV.
Ijbilcs. Cum cnim omncs numeri intcgri fint vel prtrai vcl

^
cx primis pcr muliiplicationem compofiti , hic ii [aiuum nu-

mcri cxcludentur , in tjuorum iormacionciji idem numerus pri-

mua bis vci pluries ingreditur.

269, Si numeri a,C,y,/, Scc, , ncgadve capiantur , i|C

ame ( 2^d.) fecimus, acque po&acnr

. f=(,_ L)(i L)o
ar a / 5 7 "

Qec*» etit

F=i—— — + — - +

ubi iterum , ut ante , omnes occurrunt numcri prafter Pote^
. tates ac divifibilcs pcr Poteltarcs. Verum ipfi numeri primi,

& c]ui cx tcrnis , quiius, numerovc imparibus conftant, fig-

num habent praefixum — , qui autcm cx binis , vcl quater-^

nifi, vei feais , vcl numero paribus fbrmantur , fignum ha«

50

a • S • 5 1 neque adea Poteihtem compkdicur , habebit vero»

hk tennitit» -^Gffom—, quia^jo eft ptofhidnin ex ttSk»
30

BUmeris primis.

370« Conikkrcmai jam hanc exprcfiioncm

I

Ci — — C«)(J — y«) O (I *«J~&w

quse per dhrifioBCXD $$xakm evohitt jnttbcat hanc Serietts:

i
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224 DESEIylEBLSEX
LiB. L i4--4«-i--B«' + C**+X?c* + £** +Fc*+&c.

atquc maniiciluin eft coefficicntcs A, B, C, D, E, &c.,

fcqucQCi modo cx numcris «> Ci f, &c., componi, uc fit

A = ramnue fingubnim

B = fiuDmae Fadonun ex bidis l

C =s fumnue Fa(^orum ex temis l non cxduns Fadocw
D s (uaaax FaAonun oc quateniis | bus ii^iem.

&c j

171« Pofito ergo « c=3 I , illa expreflio

I

«quabitur uniiati cum Scric numerorum omnium, qui ex hls

«> C> y> ^jty^» &c. 5 vel fumendis fingults , vel duobus

pluribufve in fc multiplicandis , oriuntur, noncxclulis rqiiLihbus.

Hoc crgo di/fcrt ifta numerorum Scries ab illa, qua^ (j.2<?j.)

prodiit , quod ibi Fadorcs uiitum divcrfi fumi dcbebant , hic

auccm idcm Factor bis pluricfve occUiicic poiHt. Hic fci-

licet omncs numcri occurrunt , qui pcr raultipiicatioQem ez bls

tti Q,y, &c., provenire poflimt.

ayi. Hanc ob rem Series iemper ez terminomm mmiero

Infiotto conilat, five Fadohim Dumerus fuerit infinitus > five

finitus. Sic etit

+ i + ^ +

ubi omnes numeri adtunt
, qui cx bhiario folo per multipH-

cacionem oriuntur > ieu omnes binarii Potcilates. Dcinde eric

I -_=,+^ + J.+ -1-+ -L +

ubi

r
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l^VOLUTIONE FJCTOn^UII OK^riS.-

uT>i alii numcri non occurrunt , mCi qui cx his duobus i & 3 C a p.
."

per multiplicationcm orjoinem trahunt; ieuqui aUos Divilbrcs X V.

IM^Xtcr 2 & 3 non habtiit. '
——

*

273. Si igitur pro «, Cy,^/, &c. , iinitaspcr fmgulo^ om-

nes muneros primos fcribatur > ac ponatur

0 -iXi-fXx- 7Xi-^U-.jjX?-iV

)

fiet -

Pssssx4- -L + i.- 4- i-+ i * JLai JL 4. -1-4.

L 4" &6»» i - 'I. '
\ r .

iibl omnes fNiineri tam piiml, quam qu} ei^ pnmlspermiilti-

plicatioiiem naiGuimir» occurrunt. . Qimiautemomiiefr puinen

Tel fint ipfi prlmi , yclex primis pefiiiuItiplKationem''or&itidi»

manifeftvm eft, hic omnes <unnioo luufieros Integros iitilend»

minaioribns addle ddbere. - .

" ' ^ '

'

174. Idem evcnic, fi numeruium iviiiioram Poteftatea

quccunqne accipiaDOv : £ enira pooatur

% I 5 7 .11
fict

» ^ 4 5. 7
&c.

,

ubi omncs numcrl natiirales nullo cxccpto occurrunr. Quod
iiautcm in fa^oribus ubique fi^um -h fiatuatur, ut iit

fc. 1

< » + -^Xi 4- -LX i4--^Xi+ -ir)
» ' 3 t 7 II

erit
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%Z6 X.. SBKl^BUS EX

ubi numetiprimi iiabent ngnum— ; qui funtprodudl ex duobus

|»:lml$, fire lifclemfive diverfis, fignum habent & generatim»

•quorumnumcrorumnumcrusFadorum prlmorum cft par, fignum

liibcat + 9 qni aiucm ex fai^ibus primis oumero imparibus

amftiitt» lidbeat iignum -^* Sk tcnniiiBs -^-^^^«^os

a. t* %• %. 3. 5> habebit %iiom +» cnjus Ic;gi» lado perdpitar

€x S* 270» ponatur «= •— i.

275:. Si hscc cum fupcrioribus conferantur, nafccntur biox

Secies quarum produ^um unitati «quatur. Sit enim

'<x—hiX«—"^O —^Ci
* 0 . 5 7 II

&

a 3 5 7 II

ctic

, + j, + -L + + -i + + +
-^.

4!

d 0 4 5 ^ 7 S

0=5»X— ' H h——~ cic«

% 3 5 ^ 7 10 ll"

( } 9 atque maidfeftttm eft iore Fil^sas |. .

»7^« ^ antoii poBatnr
I

» s" 5 7 «>
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Q—(,+ i^xi+ -„Xi+ ^X^-t '\Ki+ h ) XV.''
» a s , 7 "

. crit

F=i~ i— -L+ -^-+ -—
» 3 4 i ©78
-2- + &c

«f='+-^+-^+ ^+-«+ -„+ -.+

{imilique modo habebitur PQ^s= i. Cognlta ergo altcrios

Seriei fumma, fimul altcrius innotcfcet.

277. VicifTiin punQ ex cognitis fummis harum Scrlerum

,

aifignari potauiic valores Fa^orum iniinirorum. Sic mmirum

W=i+-J5+ ii+ -5,+ -^+-^+
» 3 4 5 • 7

jj*» 3^ 4*« ^*" ^" 7^
critque

Mss . !

'

a_-LX,—S;Xi—^iJCi- -hiK^— \)
» I f 7 II

a 3 1 7 "
Htnc pcr dlTjfioocm iiaicitiir

^=(1+ -'jCi + -^sXi+ -^Xi+ ^Xi-f-
^ * 3 5 7 n

Ff a idcnkiue
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«2S ...» rBK.f^BUS EX
tiB.-L •

,
,<

' ^eni^c: vero crit

* -^^ •— •
—

•
-«c;-

^ —I . 3 — S —I 7 —* " —

1

Excognitis ergo M Sl N, pra?ter vaiore^ iioruni produ^rum)
fumnue haium ScricLum iiubcbuntur

r T I 1,1 1,1 I—e= .—— -—
-J

. ^ — '— —
>• 3. . ? 6 7 10 u

J_^, i L.^ L -L. J 1_ -i L-^ -a« T jm tM^ «•
2- 3 1. 7.

^

1 + ^ + J. + J. + 2. + + J:^+.
a- 3., f- o 7.

9 10

ex quarum combmatiooc «mfae alhe dcdttd pofliinc.'
• « • •

1 jC B M P & U M L '

Sk qoofliaiiir bpn deniaiiQaraviniitt d&V
r

+ 7 + 7 + T + ^+&c.eifc-po-

fko x= I , /-1- =/oo=== I 4- V T" + ^ + -T +^^-'

AljQganchmus miiiidi iofiiuce inagiii «• i{^.eft infinlteiiiii^*

niia« jex cnio ccir.
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EVOLVTiONE FACTOS^UM 0 B^T I S. 229

Hinc ob = i = o , fiet

® ' 3 r 5 ^ 7 10 11"^ 1}

Tiun Tero in produ^ habcbicnr

0— ^X"—-fXi-^X«— i7)&c,

unde fit

1 • » • 4 • • 10 * la i(S i8

I a 4 6 io 12 15 ig «

» 3 5 7 ^^ 13 17

Deinde per luimBaiiQiiem Sericnini iiipra tradham crir

hinc obttneonir ibmiiMe teiettm

^— * 7 *^
j?^ 7"*" 7* loV iil

- = ' + T + T + f + T + 4+ 1^+-

, L — ' 4^ -2 L + JL L—4.4,.

2 10

nfiofibas ocieuir-'
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ieu

jrw 4 9 49 121 jt*.

^ 3 8 H 48

&,ob^= «fcu^= o , habcbkiir

a i

3
• 4

8 4
T' T
JL -L

6
•

5

J.
•

7

12 14 £8
11*13* 17

'

20.

19
*

>

8
•

11 13 17

12 14 18
11
20*

4
8

T*

acque

12 14

10 ' 12 * 16

'

feu

20

18'
&€•»

•

4

V 8
• ~" • •679 i-

10'

oatinim fis^onum ( ezcepca pnn» ) oummtores anittte de-

ficiuat a denbmliiatoribas , fumnut autem ex nuincfatoribus&
denominatoribus cujuTque fiaaioois conftsnter piaebent onnic-

rospcimos, 3» 5> 7» «3 9 17> i9>*^*
#

£XBMPLUM II.

$i( • ss 2 ^ critque ex fuperioiibus

+ + ^ + J., + ^ + ^+te.=--^

'HiiK pfimo iibe Seties famniMHur

inr
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EVOLVTIONE FACTOIiUM OKTIS. A$t

9ec.

~ ' %^ ? 5* ^ 6* 7-* ^ lo*
"*

^— « + ji + p + + + y» + 10* 11* +

r I j_ * i_ . J 1 L j-

7. +^5E

Ddnde valores fcqiiemiiim pfodn&onim tmioteicuiit

«• '
5* 7* II*

_

6 — i
• 3*— I

' • 7*— I
' II*—

I

^ 7^ ii^
^

90 1 ' 3*—1 • f*—1 * 7*— I
* II*—1 •

.

»V 3*+« 5*+i 7*+i "'+1
n "a*""* T~ * "*

feu

5r«- 4 Q 2V 49 121 1^9 Am»——
•= — . . — . — . .

——~ . wCC ^
if 5 10 ad 50 12» 170

&
^ — ^*+' 3* + > 5*+i 7'+i "'+J

.

fire

? L J. »3 25 ^ 85. o,^

vei

3 L 13 ?1 ^ 81 A^*.

2 4 12 24 S4

Inlus fia^onibus numecacores untcace iapeiaDC denominatores,

foul vero fumti pnbeot quadtiRa Bumeronun pnmonun 3*

»
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i £XEUfLUMlll.
Qub «t fd)ierioribiu Taloccs Ipfius Jl/ tanculn fi « & aa.

iiierns fiar, aflSgnate ltce(, ponamiis »2^4» 'etitqne

A/=i+^ + +^. + f.+ ^ + &c. =
+ r + 7 + 7 + ?+**=-^^

HiD€ priflue feqneiites Sedes iiiiiiiiiancar

90
I

a* 1* $ ^ 4* 7* * *o* 11'

2449=1— ' \— 5,+ -^—

^

^4 — 1 + »4 + 7? + s*
^ ^ r*

^ ^

x_' « _J-4. 4.i_JL_J_4.'

9*

Deinde etiam valores feqaentium produ^orum obcincncur

j:L 2iL ^ ^ ^
7 2^+ 1 3^+1 7JL±_L iil+J ji^

a'^! • 3*— I
* 5*—I

* 7*— I
• II*—l

*

feu

34 4» * 3W • iaoo * 73ao
'
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rVOLUTIONE FACTOSiUM 0 B^T I S. 2^3

in his Faftoribiis n'!mcrntorcs iinitare ftipernnt dcnominatr: cs, c a f,'

(imul vcro funui prarbcnt bi-quadr^tanumerorumprixnoiuaiim- XV.
pariiim 3 , 5 , 7,11, &c.

278. Quoniam hic fuminam Seriei

ad FaAores rednxmuiSt ad Logaridunos eominode progredi

liceblt Nam 9 cum fit

(1— —^^i— -^»—
eric '

/3/=— /(1 ^^)— 1— -^^)— /( I -r- -^s ) —«' "^- ' «
a ? f

7

Hinc > rumendis Logarichmis hypabolids. eric

* S • ^ 7 n
/ _i. 4, _L 4, JL — 4« &c N

^
. a y $ 7 »

* a*^ 3 5 7 • II

dtc.

Qliod fi inliiper ponamus

_ • • •

£iikri httr^M* mAnd.iii^,fmv* G g Vs^s
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«34 IfE SEB^IBBUS MJt'

3** 4** tf"'

ttt Gt

(1— -iXi' 3«

fiet. Logarithnus hyperbolicis rumcnclis.

» S 5 7 "
+i^-(^ + ^ + -X + + + te^).

IX-

+7^ -Ti.+ ^ + 7i + -^a
+

-i; +

+t(-ii +> + nt +^ + +

7 I

• 7 ^ a?» -7* e^* «7* »
7«
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EyOLUTJON E FACTO^UM OSiTIS. ajf

17^. $1 msss I crk M^i + -5- + y + -j- + ^

+ 1 (^ + 7- + 7+7+ •^ + &c.>

+ f C^ + + ^+^+j?T + to.)

+ -fCy + ^ + ^ + 1, + n? + *C')

+ I ( ^ + p + , +^ + Jj» + &c.

)

yerum hae Scries , prdRcr primam ; noa Ibliiin rmmnas hft^

i>eiit finitas, ied edam cufite iimul fumt^ fummam cfficiuftt

fioitain>eamque iatisparvaia: iBxle iiecdle cil ot Seriei iwinic

-j-+y+Y+-~ + ]^+ &c.,fiimiiiafitinfiiiitcnuig-

na , quantitate fcilicet ims parva deficlet a Logarithmo hypcr-

boUcaScrid i+4+ T--*'4 + -r+4*+asc

ij^o. Sit » =5 2 i erit M=5 21S ^ jy ^^4^o ffO

+TfT« + T + 1^+?.. + n»+««-)

G g % 4Ar—

i
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281. QManquam Icx, qua nuineri primi progrediuntur , non
conftat , tamcn haiutn Sericrum altiorum Pottfbfum fummaj

noQ diliicuiLci proximc ^ilignaci potcrunt. Sk enim hxc Scric^.

' U' » I» lli

^ 3t 4 S ^ 7 .

^= + -„ + + + -«

+

a: 3,5; 7 II 13.

erit.
'

JP= M^— I. ^ ^ 2- L _ &c.>,

4 . . 8 .» 10.
'

* & ob

^ aL .4.- « 10"

erit
•

•I
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BVOLUTIONM FACTOKVM O^TIS, ^137

« 9 If 21

& Ob

» 3 a > if ai

crit

f.==(Af-0(r-.-LX«—^^)+-^ r-
-r— &C.

Minc , ob dattim rummam il/, valor ip/ius S commode in—

vcnirurj fi quidcm /» fuerit numcrus mcdiocriter magnus.

aJia, Invemis autem iunuiiis aitiorum Potcflatuni , etiarn

fiimmx Poteftatum mihorum ex formulis ijivemis exhibcri pol^

func. Atqne faac nethodo fequentes prodienmt, runuiue Se-

riei

«' w" m ' «' «• «*
a a S» 7 " J3 17

ii fic. etic fiifnma Seriei

2

;

45 2 147420041 2 r«i

4i 0, 0765*9^ ' 597^4^ 5*

0, 0T7070086850639
8r 0 j 0040 5 140 5 3 ^<?5 1

5

0 > 00099^^0? 573535.
12

;

000246026470033
14; 0, 0000612443^^725
16; o> 0090 152820262 19

0, 000003 8 172 7870
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i

S38 S £ B U S S X

Lm.L n 20; 000000953P61 1 2

j

n = 24; o, 000000059508184
» = 25j o> 0000000149015^5
II = z8; o, 000000003725333
/V s= 30; O, 000000000931325
jp asBi 32» o» 000000000,232850
» ssss- }4 j o> 000000000058207
« s= 3^5 0> 0000000000 1455

1

rdiqine teni» parioin Potefiacimi io catboe quadmpla de-

Cfclcunt*

285. Hajc autctti Scriei i 4- — H—^ +—+ ^cc,

' In pradnAniii fafinitom coavecfio etiaiii dlrede inftiaii poteft

iioc modo : fit

wf=:x+-i;+ -L + + JL+ -L + ^+ -L+
a* 3" 4" f <^ %

liibtcalie

erk

s= £ : £c iublati iunt omoes termioi pcs » diviiibUes»

fiibtr. -Lb=s ^ + ^+-l-+-i.+to*.

eiit

(i_-L;B=i+-i- +^ +^+ ^ +&c.= C:
3 f " 13

fip inTuper fublaci funt omnes teroiini per 3 diviilbiies

,

rubtr»
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f 5 %S 3f fT
crit

Ci— + +

fic fubkd ctiam funt omnes tenmiii pcr 5 diTifibiies. Paii

modo tolluntur tcrmini diviflbilcs per 7 , 11, reliquorque na-

meros primos ; manifeftum autcm eft fublatis omnibus rcrmi-

nis , qui per nunicros primos divilibiles fint , lolam unitatcm

rclinqui. Quarc pro C, D ^ E» &cc. , valoribus re(Uttt«

tis taodcm orietur

inde Sctiei pcopoficar iimuaa erit ss

L

( I— -^Xx ^iXi i^X*~ -TjXi ^&c.»

leu
« W • II w

^to-J t^.—l^. _!_._!! &C..

a —1 3 —I Sv —X 7 — I IX —I

284. H«c methodus jam commodc adhiberi poterit ad

alias Series , quarum iummas fupra invenimus, in produdta-

infinita convcrtendas. Invenimus autem Aipra ( 175») fura-

mas harum Serierum

Xr i 4- — i^4- -ii + eec»m ^ u m m ^ m *

3 » 7 5. II 13

« fijcrit numcrus impar, fumma cnim cft e=5 J^^r" & va-

kvcs ipfius N- loco ciato jMiouu. Notaodum «uccm eft
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240 DFSEI{,IEBUSEX
LiB. I. cum hic tancum numcri impares occurrunt , eos o^m fint ibr-

mae 4^4-1 haberc fignum reliquos iorma; 4«» — i fi-

gavun — . Sit igltur

3 f 7 9 II U M

3 S 9 If 21-27
crit

( . + M= , + i_ -L- i + -L, + -1 &c.

.

3 5 7 " 13 »7= B

^+ i- L_ -L aec., inbcrahitur,

5 5 3S TT
erit

(i— — i L + JL + _i _8tc^a
5 7 II 13 17

id>J jam nameri per ; & f liivifibiler defunt,

^Css ^ + &c-, addatur,

7/ 49 77 .

cric

0+^)C=,-i,+ -i,+ l2,~&c -=D.
7 u 13 17

fic ctiam numeri per 7 cUvifibiles fuat iiiblati

-22?r=a-i L + ^cc, addatur

,

II 121

crit

(1+ ij)D=.+-L+ -i, - &c =E
II 15 17

ik Jiumeri per xi dividbiies quoque fuot fublati. Auferendls

auL€(a
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SVOLUTIOHM FACtOtiVM OJiTIS.

totem hoe modo reJiquis ouiDieris omnibt» per reiiquos Cak
meros primos «UviiibiUbus , tandm pcodibit X I v;

m n u u H

17

17 — I

ttbi in numemtorlbus occurrunc Potetlates oiDnlum numeronni
primorum, <pue io denomioatoribus infunt unitate (ive aute
five minuta? , prouc fiumeri primi fiicriitt finmat 4«r

—

el 1.

»8^ Poliio efgo ffssBi^ ob ait.

iiipra autem iQTcnimus eife

£2:=a-4. i! i! Jil .ill .J[7L J[9l.
^ 3 •2.4* 4-*' «-8* 10.1»* ia.14 itf. 18* i8.i«*

Oiyidatai; fecuada per primam dc oiietur

7="
3

• » * • 10; 14- 18- 18*

len

ubi numcri primi conftituunt numeratores, dcnojninarores vc-

ro fum numcri impariter parcs , unitatc difterentes a nume-

Euieri Utrfduii* mAmd. w^.fm* H ii latori*
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«4» StJiiXBU^S SX
^^*' ^

ratoribus. Qtiod fi iuec «ieoito per primam dividaair ^ «Ir

. 4 4 8 12 12 20 24 .

» 6 6 jo 1± . 1% 1% 9Z
KU ' <

' 3 9 5 7 * "
i|iir foftioiMS oituitiir cx numerit prJoils taiparito a > 5) 7;
1 1 , I ) , 17, dcc. , ^uemquc in doas pdttcf mittate differemcs

"diipdctfndo, 9c partes pares pto numeiaioribiis, impares pro

idenominatoribtis ibmeodo.

aStf* St lue eipreffiooes cm JV^sBifMM conipareacor

a. 4. 4. g. g. g. g, 10. 10. 12

S !• 5; 3. 5. 7. 7. 9. 9. II. II
•*

fcu

A lii TzJ 9.^9 iT.ii

ir 2. 4 4. ^ 8 8- ^C). 12 '

'

cum fit

22s— JLi lii 2il II u 13. 13

" iUa per faaoc diyi& dabk

22 g '-2l 2^ 2y

«r* 8.10* 14.1^ • aaia* 24.2«* *

ubi in nunmtoribas oocammt omoes mmeii impares tm
iprimL

Sit jam 3 eiit , unde fit

ir* 3* 7' 11' 13* 17*

34 — 3» 4- I ' 5'— i
* 7' + I * ' «

'

&c. « At cx Serie
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EyOLUTIONE FACTOKV^ OKTiS, "243

-545"— a*— i • 3*— I
• • 7'—X • I *

'

• ?=ri • /—I *
• 13'—X

*

qua! per pnmaiii divila dabU
3* 1* 7> II* ^ 17'

35-= Jif^, ft+i • 7» ,1»—! 13^* IT^+i'
&c.

;

hxc Tcro dcnuo per pflnnm divHa dabk

l£ 3* + I 1 7'+ 1 11' + 1 13*-^1 17*~ I .

3»— I
• 5»+ I

' 7»-— I
* n*—I * I3*+ I * 17* + I

&c. , feu

i<> 14 62 if% €es 109^ .

if 13 ^3 17» 1099 .
•

quae fraftionrs formantiir ex cubrs nimicmrum primorum im-

parium, qucmquc in diias pnrtcs unitatc difiercntcs dirpcrccndo,

ac partes pares pro numeracohbiu » imparcs pro denominato-

ribus fumendo.

2 88» Ex his :xpreflionibus denuo novae Serics Formari pof»

funt, in qiiibus omnes numcri naturalc^ deiiomioacores coos
ftituunc. Cun) enim fit

cnc
jr

^

I . .

* (r+ 5X' +jX—I-X1+ 7X1+17X1— i)«tc.

uade per evolutionem hxc Series nafcetur

\HL_x«^ i L4. ± jL. L.^ 1 i., L4.
<f ^ 3

^ 4 ^ t ^ 7
—_ — ^c,
% 10

H li a 11U
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S44 JOESBKI^BUSEX
Lm.r. ubl ratlo (ignorum ita eft compara(t> ut bmarius habcat -^;

'^muata primi fbrmae 4 «»— i fignum — ; 9c nunicri primJ

formx 4 I» 4" I fignum 4- ; numcri anrcm compofiti ea ha*

benc qu« ipiis racioAe jiuiicipiicatioDis ex primts gcmi*

enhmt. Sic patcbit figmui fiaaioiiis - , ob c=ss

V« a. |. 5*, quodeiit— . SimSli modo pono etit

undc orietur iicc Scrics

9 ^ 10
*****

obi binarius habct fignum -f- ; numeri primi forma? ^ ^— i •

Cgnum — ; numeri primi forma, i fignum & nu-

merus qui/que compofitus id Jiabct %num , quod ipjfi ratio-

ae oompc^ituMiis cz pdmis convei&a ftcundum rcgulas mul-

tiplicatloott^

t99* Cum deiiide &

a

erit per

«r ,4, JL L 4, JL 4- i- -L. JL ± JLT a. 5 ^ 7 9 II 13 if

ubl taiitum numcri imparcs occurrunt , Hgna autcm ita fiint

comparata , ut numcri primi formx 4 w— 1 fignum habc-

ant + i numcri primi rormse 4 w + x fi^num — ; unde fi-

iDttl finmcioram compoftonim figna defemmur* Binr porro

Senes hinc fotmari poffimt» nbi omnes numeri occonrunij

foUcet
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MVOLUTIONE FJCTO S^VM OliTIS, «4^
'

I

'^(»-iX.-fX.+fX«~i)0-i!^X.+.-^)8«,

uode per evohxionem oritur

«ba biiariiis %ium habct + ;^ numcri jwipu fonns 4«— i

finHmi +> numeri vero prinu fymm 4»+ x %Diim —4
Tum vcro etiam crit

w

unde per evolutioDcm onair

j ^ 10^

»

ubi binarius habct i^gnum numeri primi formx 40»—
iignum + , & nuuieti prlmi fbrm? 4 iw+ 1 ftgnum -— .

290. Porrnnc hinc ctiam innumefabiles aliae ^«gnonim COS"

ciitioncs cxhibcri , ita ut S&rici

j ^ 1 1 ± 1. L 1 Arr
•"i^a* 4* f * * * 7* S '

iumma ailigQari queat. Cum kilicet 6t

w
^

I

Hh MuU-

C A r.

XV.
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^ '

1 + 4-
Muldplicetar lurc asftdG» --'-^r^ ssa. 2 ^

I -

&

ubi biiiarius (ignum habcc +> tetnarius +i rciiqui numeri

primi omnes formae 4/»— i fignum— s ac numeri primi for-

m» 4^1+ I (ignum +; ^iiDcle pro niimens compofitis taSo
iignonim intdUguiir* Slmili modo , cuoi ik

« + -
nwk^icciBr per j- s=" erit

(I- i X'--X«- 7X«-|Xx-^)( it j^x»t > *c..

ivide pcr evoludoaem oritar

^-« + f+f + :|-.+T + T + f+T+
-7 + &&,

ubi binsHiis habet %ium + ; aumeti pcimi fymm — i

(tgnum + i & numeri primt formae + i , pra?ter quiiuh

nuto» rigivim-r. -

'

Pot
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ErOLUriOIfE FACTOKVM OK^TS. 947

t^i, Poflunt ctiam innumcrabtlcs hujufmodi Series exhibe-

^ , quarum fumnui fit =: o. Cum enim fit
*

^ . = 2 ^ 1 U U ?2 &c -

3 4 ( S » 14 18

erit

^ ui—: :

<i+.^ xi+7xi +fxi+•^«+ n>( '+n ^

uode> ut fupra vldimus, oritur

iibi onuKS ^uiiKri {triini Ggaum babent — > eompoficoniiH*

i|ue iMiiacronua %bi ic^ulao iniiltyiinwioii» iequumur. Mul-

tiplicemus autcm iUain €X|»:eifionein fcr ~ = s»erjc

^
. '—T •

IMUitcr

*~0
-| X«+7X«+ 7X*+i)(i+,-,X' +i^ ) &ft

inde pct cvolntkiiieiii iMiicfag •

•iibi binarins liabct iignum +; miiqut snnai firjaii onmcsft'

ffam * Stmili «mmIo quoque cdc
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L 1 >
I

imde onsm ito Series

»^145 - 7' 8 T 1

ubi omnes numcri primi, pr^tcr 3 & j , habcnt lignum —

,

Ingcnerc autcm notandum cfl , quotics omnes numeri primi,

exceptis tantum aliquibus, habeant fignum— , fummam Seriei

foce = o. Coocra aitcem quodes onmes niimeri priiiu , ex-

cepctttaiKumaUquibiisi liabeaitt %iiiiii +, aim (iiiiiiiiaiii.So-.

riei fbre infinite magnam.

'

%9t* Supra edam (17^») rununam dedimiis

A^i— J^-^ -L^ JL +. i + JL_
' » : '/41 f

- »7 - S * ' 10 a*

-L StCi,

fi fuerit ^ numerus impai ; £ric ergo

* 9r • -^4-« '--^ ' io 14

qu£ addita dat

J|^(, +^JJ^i^ + J.-^ -L +
a T 7 II 13 17

— = + —— &c.
ir 23" «5«

i-Bssa-i— -L^. JL_1. «ddatur.
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TrOLUTIONE F AC TO liVM 0I{^T1S. 249

% 7 .
M. 13. 17 . 19

~Ca3?i JL+ -I-_ JL4, jcc, fabctahatur

,

7 7 »9 ; .77

«rit

7 ,11^. 13 » 17 19
• fix fais tandem 'fiet.

ubi anmeti fnmi uBtae qtccdcawi .fflukipk lenaiil habent
'^iun— • deficientea autent %iiim 4-, Bntque

»

» -

H n ^ n n

293. Cooiideremus caTum « == i
, quo. A~ :

eritquc

T>/%~T' 6 6 * 1%' iz' n' 1%
'

nbi in muneraioribiis poft 5 occnrrant omnes numeri primi

,

denominatores yero a numecatmibi» nnitate di&repant « funt»

que omne» per S divifibiles. Cum jun lit ,

!^=5jL _2_ Li 2i2 ILA^ n
^ 3

' 8 '
4. ^ * 8

* 10. 12 * 12. 14 »

erit , hac cxprcffionc pcr illam divi/a

,

^3 9 i _7 II 13 17 19T ~T'T • 8
• i"5* 14-Ii-

^**^"

Euleri iMdfdnS. m AmL m&i,pm%t* I i
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9 E S E 1{,t E B U S S T
LiB. iubi dcnoininatores non funt.fer $ diviiibiles». Vd erit:

• ir- 1 7 £1 H 12 I2f 22. &r •

rTl— la • 1« • li • 04
*

^ 7 II 13 17 12 *i W i

<|uarum hxc per illam diviia dac

4 12 12 i8 ;8 24- !

^— X Ji i. i ^ Z i2 ftii.

• t - •

10)1 fiogube fi«aibfies or amiieris piimis t , 7« n » ftc • fir^

aiaotur « iingulo« mmerai priiaof in diMs partes niiitaite dt^
faemes dUpdfeeQdd » fie fsctcs per ] dMiilto oonflaoBer pioi

OttiDeratoribus ilmleiideu

2^4» Qiioiuam veio.%|n: liidioH^

jr 3 T 7 13 17 jte-

4 4 4 10- la 16

fea

-2-=. ^ 7 II ii 17 ^A' jto-
'

3 4 8. la 12 itft
'

fi fupcriores —-v^ & per hanc dividantur , orietur

a. 3 3.. 9 9 ' M * I?
'

1<33^ f .

*
7.

• W. 23 29 • •
•

'

III priori expfefliooe. fiadlodes^lbniiamiir ex nuRieris prifiiis Cot*-

mx: i2M> 4- 6 Hh -i , in^ pofteriore ex nomeris pri&ts fbrms/
X2.«r±.i , iinguios in dua& partes uoitatr difcrepame» difpcf»

ceodo»» 8c partes pares pj^..*minKcatocibiiS) tmpares vero pro*

Aoomiiiatoabiis .fomeowK* .

.

2^5» . Contcmplemur . adlme, Setiem iilpttlavemim Ot^- )
.quff.ita progredlebafiiri'
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i7a T T T T ^ II la - T'*" xv.

i_ 4, S. 4, 4-

. &c: fubtrahatur . .

T^=f—if-W.-*^^- &c,;addatut. crk

licque pr^ediendo taodeffi peryenktin; ad- '

ubi figna ita fc ha^ent , ut numcrorum prlmorum forma?

g w4- I , vel 8 w + 3 )
%na fim— j fiiimcronim primormn

veto {qtmss 8 »+ J » vel wi- 7 ^ figna iint -f . Hinc i«-
quc erit » » . -

» L f ^'U la 12 l? 23 ^57a~ » * ' « »• I4'^i^* 18* 24 • •
•

ubi onmes deaominatores vel dividblles funt pcr 8«
tmii funt miiiieii impatto pores. Cum ^tur fic

« i- _1_ _2_ 11 JLl 17 12_ *5 jri.
"4 4 ' 4 • 8 ' 12 • 12 •

1(5 • ao • 24 •
*^

a
—

• 10 ' H*' 18* ?r*
•

li » rjr

8

^
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2^2 DE SEKIEBUS EX EVOIUTIONE TACtOBJJM Qi^^riS..

LlB. L ^_|^ 7jJl 11:21 '3- I? J

2.4*4.^*^.8**0.12*1^14,'
crit

nbi.niiUi denomioatorb per S 'diviiibnes ocauiunc, paricer

nire^ veca «dfunt » qnQCies unltace cOfomit a niineQBocibasft.

firiiaa tcto pa ultinam liiviiGi dac-

- 2; 1. J. ± ± ^ il fr-.
I. I 4,- y 7 8 5 12

4^11^* fisiftiones^mnntiir - ex numeris primis , fiqgnlos« in daas

fiartes unitate difcrepantes diipe(oendp> parces pates» (nifii

fint patiter pares > pro numeratoribiis rumendo..

296, Simtli modo rellquae Serics , quas fupra pro expreflio-^

ne arcuiim circularium invemmus ( 175?. & ff<f^,) m Fau^oreS'*

transformari pofTunt, qul cx numeris priinLs conftituantur. Sic*'

quc multac alii iniignes proprietares tam hujufmodi Fadorum,.

quam Scricrum Inhnitarum erui potcrunt. Quoniam vcro pra?--

cipuas hic jam commcmoravi pluribus evolvendis hic non

immorabor. Sed ad aiiud huic affinc trgumcntum precedam.

Quemadmodum fciHcet in hoc Capite numcri ^ quatenus per:

mukipiicationcm oriuntur , funt confidcrati , ita in fequenti gcs-

netauoL numeroxum pet addiuonem perpeodccur..

I
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C A. P.

.
XVL

CAPUT XVL

2tgy, Kopoiita ifia exprcflia

qiue cujdmodi iniliiat fonnam > fi per iniildi^licatiofiem evol*^

wor» inquiramof. Pooami» pfOdire> •

anjne flaoifeAttm cft F fere lummam Potdlatam

V* -h 4- + >f + + &c. , Dcinde j[^^ft fumma Fa«-

dorum ex binis P6teftatibus| diver(is i feu Qjerit aggregttumi

plurium Potef^atiim ipfins r , quarum E^fponenics fiiiK flimmr'

duorum termioorum . aiverforum . hujus Serici.

« » C f y.>. ^». t , ir ti , &c,

Simili modo R crit aggregatum Poteflatum ipftus jt; qnannit
Expoficnces funt furamae trlum. terminorum divesforuBO. Jissk

qne S erit aggrcgatum Poteftatum ipfins x'
, quarum Expo--

nentes iunc iummis quatuor cerminorum divcciorum- cinMeai'

Serici» Q» yj « > &c.» & iu porro.

a^. Singalc lue Poceftates ipfins qnaeia valcdbus Ii-*

teramm F> Ry S,- &c » initinc ^ nnitateni pro coSfi-*

cicntc.habcbum t fi qiiidcm.eamm Exponentcs unico modo er-

1*4 3. «^^w

Digitized by Google



2H DEPAHTITIONE
LiB. I. ^>y> , formari qucanc : fin autem ejufcicm Potc-

ftatis Exponens pluribus modis poflit cflc fumma duorum ,

trium , pluriumve tcrminorum Seriei «» G, y, #, &c. jtum
ctiam Potcltas illa coetficientcm habcbic, qui unicaccm toties

in /e compk&aKur. & m vakw* ^pfiiui (^repenicur Nx*

,

indicio hoc crit munefinii m efle N dimfis modii haamtA
4iionini tenninonnn <Uvedbnnn Senei •> Ct && • Ati|ue

fi in evolotione FaAorani propoficonmi oocurntt terminus

Nx^ c"*, cjus coefficicns N indicabic quot variis modis nu-

mcrus n poiTit cHc fucnma m tetoiiiiorum.divaianun Serict

C, y, #, f , &c.

299, Quod ii crgo produ^um propofitum

per mult^licarionem vetam evolvatur, ex exptefioiie lefukaiv-

te fiadm appaisbit, qnoc variis modis datus numerus pofiit efle

(ununa toc terminorum diveribram Seciet « » C» r> •»

^[QOCqnis voluertt. Sdltcet. fi qumtnr qnot variismodis

cns# poflk edc iiunma m tecminorufli illius Scriei difctibtua,

ki exprdfionp evnluta qmnri. debec tenninns « cjufqoe

^ocf&cicns indicabit numcrum quaefitum-

300. Quo hxc 6ant planiora , (ic propoiicum lioc prodtl»

^um cx Factoribus conftans infinitis

onod nec niulriniicatifinfwi adnalcni CYoluciim dac

• »

I

V t
*

I+«
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I

i+« + «•^4» «+ + +«' + + «r» +&c) CAr:
4.»*^(x»4-x*+2x» 4-2** + 3>:^+3x' +4** +4«''+Tx"+&c.) XVL

+«V*°+*' •+2Jc'*+3;c' +5x**+5a;' *+ 9x:''+l Ix' ^+ Mx' '+&c.)
+%*C*'*+x"+2x*'+3x*'+fx"+7x»''+iox*'+I3x"+i8x'»+&c)
+t*iV'+x"+2x**+3x**+5x**+7x"+IIx"+r43e"+aox»*+&c.)
+«yC*»'+x*'+2x»*+3x»'+5x'*+7«'*+IIx'Vl5«"+2lx»«+&c.)
+*V*+«"+«»'*+$»"+f«**+7'c* '+1i«**+if«*'+«a***+*c.>

jEx his ergo Sencbus ftatira dchnirc iicec qiiot variis modis

propoiitus numcrus ex dato terminorum dl\ crioruin hujus Sc-

rici 151,3,4,^,^^,7»??. &:c. , numero oriri queat. Sic,

fi quxratur quot variis modis numcrus 35 podlt cfle fumma
icprcm rerininorum divcrforum Scrier 1.2,3,4,^,^,7,
quaiatur in Seric multiplicante Potelbs j

ejulcjue coef-

nciens 15 indicabit numerum propolitum 35 quindecim variis

modis cflc fiunmam lcptcm tcrminorum Scrici i > 2 » 3[, 4, 5 >

45,7, 8.,&c.

3ot« Quod fi aittcm ponatur ««±9 1-» 8i fimOes Poteflaces

jpfins jr in unam fitmtiiam coajldantiir « fai > qnod eodeni' ic^

4lt > fi erolvaiur li^ ei^jreiio Infinic»
'

C.i +*)(»+Jf*K» +**)(' +^Ki+**)<'*+**)&c^'

quu iado uriecui ha^c Serics

r+ jr+ + +»*+ 3*^+ + + tf»f•"+ ^t^,..

ubi quivls coefficicns Indicat ,
qiiot variis modis Fyponcns-

Potciltatis ipiius x conjunCtJE cx rciminis diveriis Serici i, 2,

3,4, y 5 7 , &c. , pcr additionem emcrgcrc poflit. Sic ap-

parct numcrum g fcx modis pcr addkioncm diver^um mi-'

oerorum produci, qoi iimt

8 =» e 8 = y + yt=7+r . 8=T+a+i
tL.ss 6.+ a. 8.= 4,+ 3.+ i.
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I. ubi notandum cft numerum propoiltum ipfLim fHiiuI compntan
— deberc, quia nuiiierus teimiaoruiii aou dctiuitur, ideo^ue uni-

tas inde non cxciudirur.

302. Hinc igicur iuteliigitur , quomodo quifque numerus

per «ddidcMieiii diveHomm numerorum pfodiKanir.- Conditia

autem divetfitatis omittemr » fi Fadores iUos in deiioiiiiQaG»'

fem tnnfpoiiaffluf. Sk %icur propofita luec ciprelio

. qu« per dividoflcm evoluta dct

Atque mani^ftum eft fbre F aggregatom Poteftatum tpGm
quaium Expooeaces comineancar in hac Scrie

C, y, V, t, ^ , 4, &c,

Deinde aggregatum Pocefiatnm ipfius ir , qnatum £«-.

ponentes unt fummas duorum termioorum hpjus Seriei, fi?e

conmdem fivc diveribnim. Tam erit R fumma Poceteum
ipHus X y quarum £|cponence$ ex additione trium terminorum

lllius Seriei oriancur s & S fiunma Poteftatum , quarum £xpo*

nentes ez additione quatuor terminonim in iila Setie conten*

eomm formantur « & ita porro.

303. Si igitur tota exprclfio pcr fingulos termmos cxplicc*

tur , 8c termini fimiles conjun(^tm exprimantur , intelligetur

quot variis modis propolinis numerus n pcr additioncm f>*

tcrminorum , five diverlormii livc non diverrorum, Scrici et» Q*

y,/, ff,{i &c., produci qucar. Q^izratur iciiicet in cx-

preffione evoluta termtnus it* , cjuiqoe co^ffidens ,
qui fit

J/, ita ut totus terminus Gt= Nx^ ^ , atque cocflicicns

indtcabit quot Variis modis nmnenis m per addidonem m tec^

mbomm
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fl&iociiiB ia Serie «»€«^9^» t> te.» CDoieiiConim produd C a ?.

queat. Hoc igitur pa<fto quarfUo priori* qum aote fuiBiis COD-

ttiDphd» fimilis rdblvenir«
-«i—

—

'^04. Accofflinodcinus ftfK ad ciriiiB Ji^iiiiis uotatu cll'

gniim t ficque propofica tuec cxprdfio

1

< 1—X*) c
«— — («— ( *—

>

qux per diviiloflena evoluta dabic

i+* C« + jc* + X» + 4- + + +&C.)
+*»Cx*+x»+2x* 4-2x' -I-3X* +3x'+4x" +4^:* + ^x'°+&c.)

-H»Cx»+x*+2x» +3x* +4^' +s^' +7x'+ gx^+iox^+.^^c-)
+a*(x*+x*+2x*+3x^ +5X* +5x* +jx"'+lix'*+i5x"+&c.;
+**(x*+x*+2jc»+3x* +5x' +7x''+iO«"+t3se"+l8x'»+&c.)
+i*Cx*+x^+2x' +3x' +5x"+7x"+llx'*+l4x:' •+20ic'*+&c.)

+i'V+x*+2A' +3 v'»+^x"+7x**+llx* '+isx'*+21x»»+&c.)

+4V+^+a**"+3«* '+5** *+7^' \+xw'*+iJ«*»+2a*"+&cO

Ex Ms ergo Serlebiis fiadm definitt licet qiiot varOs hkkBs
propoitciis oumerus per addicioiiem ex dato tenninorum Imjus

Scriei if a> 3i 4> 5»tf> 7> &c., fluiDCfo produd queat.

' Sic 9 n quiencur qnot varus modis imiiienxs 1$ orirl polfit

per addhionem qulnque nuroerorum int^coruro » IpeAari do-

bebic tcrmiiias x**x.* , cujus co^sificieiis 18 indicac numerum
propoficum 13 cs quinqiie fiumecoroBB addittoiic oOodcdm
tnodis orlri pofTe.

305. Si ponatur «~ t , ntfjuc fimilcs Potcilates iplillS x
coDjUo&im expriffiancur, hxc cxprcfiio

"

r

cvolvetur tn hanc Sencm
*

^\cti Imuduci, iMjifjjLiafitt.farifm Kk 1 +
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id qua quiiibee coeffidens indlcat , qvot variis modis £x|ioiiefip

Poceftacis^ ztfymStm per addidooem produci qucat ex numeris

incegris , five xqualibus jSvc insqualibus. Scilicct ex termino

iix* cognofcinir numcrum 6 unacdm modis pcr

numcrorum. iat^orum produci poiTe « qui fuoc

S = j + 1 + t + »

6 5 + 1 d = 1 + » + *

6 4 + a e = i + a + r + r
€ 4 + > + I tf = 2 + I + I + I + I

6 3 + 3 d = t+t+t+i>+i
6 3 + a + L

ubi qiioque- nocari debec , ipluni- mmietttm propoficam > cmnt

io Serie oamerontm * > 5 > 4* tf> &c. ». propo&ft fionCK

neattir, ttnmn modimi prxbere^

30tf. His in generecxpofitts, dil%eotiiis tocjuiramus in mo«^

idiim hanc compoficiomim. fnukitttdiMan* invenicndi» Ac pci-

mo quidem- confiderieovis eam- ex- numeris intcgris compofi»

ftonem-» io qm nttmcri tantum diverfi admictuntorr qoam^
prius commemonTino& ^ov ia huoc fiooii. ptopoltai

lucc. expreflia .

quae cvoUita. feomditm. Potefiates ipfitis z Ageibr piaebeit:

Z'.^ 1: + fa: 4. Qz* 4, jr*» + j** 4- r** +
ubi methodus delderatiir has ipfius x Fun^aioncs F, Q^, If-,

ij, r; &c., expcditc invcnicndi , hoc cnim pado qu«£UoMi
grofofu.c convenientifliuc ratisfict.

j[p7; Patc( auccm, ii loco ^ ponotur x ^ t prodire.
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H U Jli M KO KV U. ftf^

^Ojfolkoxs loco «• ralor pfodn^» qut €tat 2» abibit in

--^—- i iicquc , Ci

erit

Biuitipiicctur cigo ai^tu j>er i + x * , atquc prodibit

2 B 1 + F;» + Qx^z* + + ^•Ar*^^ + &c.

+ jrjB + PxV + fi*'*» + i6fV + &c..

qui valor ipiiiis Z cum ibpetiori comparatus dabit

^quentes ergo j^to F , Q, S » (tCf « obtiDCHtuc yaloccs

r— *!!—:

3o8* Sic igittir ieorfini iiaamquainque Scrlem Poteflanim

ipfius X exhibere pofiiimus > ck qua dcfinire licet » quot va-

riis modis propofitus numerus ex dato partium integrarum nu-

mcro pcr ndditiorcm fomiari polTit. Manifeftum autem porro

eft has rintjubs Scrics cffc rf currentes , qu:a ex evolutione

Tu^&ionis iia<^ iplius x naicufltur. Prima iciiicct cxpreilio
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DBTJKTITIONM
^JL^ , dat Sccieia geomettiauil

X ^ »1 -jr X* -i- X* 4- at* -h + &c. ^

€X qua quidem manircftum cft qucmvis attu«C!?^ fcoKi

Serie nuaierorum integroruoi contineri.

jo^v ExprdliO' icaiada
^^^^ ^^^

» datt hanc Serioa

m qua cujufvis tcrmtn! cocrficiens indicat quot modls Expo^

nens ipliiis r in duas partcs inxquales dirpcriiri pofTit. Sic

tcrminus ^a' indicat, numcrum p quatuor modis in duas par-

tes iuicquales fccarl poiTe. Quod ti iianc Scricm per divida-:

mus, prodibit Series , qmni pr«bec ifta £:adio
^^^^

t+x-hv^^+^M^-h3«*+ 4«*+ ^af^+aa.

»

eujtB teroiiiias generaUs = J7«"i acque cx genefi hojai^

Scrici intclligitur cociricicntcm N indicarc
, quoc variis modis

Exponens » ex numeris i & i per additionem nafci queac.

Ciim igirur prioris Scrici terminus gencralis fit » dc*-

duurur hinc iftud rhcorema.

Q^ot vartis modis numcrus n per additionem ex numcns i t

firoduci potcft t totidem uMrus m$du mmcrus a-i- m duds^drtcs

liem^ evolttta dabit

i^^+)i^+ a«*'+a?e^+ 4tr** + 5lJf." +7JC'* +8;^* '+&&;.

im qujr ruiijfvis tprmliir coefficicns indlcit qu()t variis modis»

£x£onai^ PuiwiUu^ .v ^dj.unctasia tres^axces iiia^c^ualej» diipcr«'

tirii
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N U M S KO K V jr. M
tiri poUlt. Quod fi autcm h«c fraOia

'

r:

orolvaiiir» prociibic hcc Seri^ , . .

cnjas tmoiiias generalis fi podatnr ^Nx*» co^ciem 2f ki*

dicabic quoc variis modis numcfus « cx numeris i > 39 ?) pc^

tddttionem produci pofllc. Cum igitur prioris Serici tcmiiniw

gencMiis fit Nx^."^^ ^ fequctur bioc iftud tiieorcnu» * .
,

Qiut vmiis m§du iutmtHKf n fer sdJilWMm ex mnmtHs i *

s • I • frnlm fHtf^ midem

Sericm recurrencem evoluta dabic

+ ax'* +3Jr" + jJf** + 6x'' +9*** + &c.i

tn qut oijusvis tetiniiii coHficleiii indicabic quot. Tariis inodis>

Exponens Poteftacis x adjuiite 'iD qAatiior partes ibsequaleS'

diiperori pollic. Quod fi autem Im. csprefiio •

fiipetior Scries per x' * divifa» .nempe r :

t +^**+ + jjf*+ +*y + iixT +,ecc.,:

cujus terminuin gencralcm ponamus — Nx y acque hinc pa^

lebit coefficiencem '^ indicare » quot variis modis inaiietii» m
per «ddictonem oriri polTic ex his quacttor numcris i , 2,3»^

4. Cum igicnr prioris^ Seriei tenniililS genetalls fiitunis fitf

Gsajfi?'^^^^ dcducitur boc theorema,.
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262 n 2. f A Kr I r 1 0 N 1

LlB- 1. Q'-(ot varus medis n-c^trHs n pcr a llr.tom-m prod.ui p»fef!

~ mmcru I, 2 , j ij., tondcm vinis m»eU$ tmmcrm tt -i- lo MgM4*
' lM0r pATtcs inxquaies fecari foterit.

3X2. jQeneraiiter ergo > ii iuec expreHto

(i — — ^*)(i — X»).. ... . . (i — x'' )

10 Serkm eToivatur^ . efitfiitie tcnntniis gpiieralis ^ietit a
If^ , doeflkiens mdlcabit » quoc wiis inodif numenis m

per additioncm produci poffit cx his numeris i , 2 , 3 » 4
• (^iod fi aucem hxc e^^rciiio

ia Seriem erdtvatur y etit «jus «emiions ^eoecalis

^ , +1)
« : atque hic cocfficicns ^ indicat quot va-

inis nipdis nnmefus «-(.^X^-il-Li jn jiv pottes xnaBqoales ie-

£ari poffit, unde hoc habetur theotema.

i^ot Vivriis modis rtHmerm n fer adduio»em p/roduci potefl ex

mtmerij i>^>3>4- m, tttidem m»du mumerut

^^m(m +1} ^ ^tes Ud^t/ales fifori feterii,

31:1. E:< poiita partitionc numerorum in partes in.Tqualcs,

perpcnd imus quoque partitioncm in partcs , ubi afqualiras par-

tiun^ iion exdudituri qusc partitio ex hac expre&onc origi-

nem iiabec

•2^-
{1—»* ) (i—«•») (1—!«»»> (i*— (I— At.

Poaaoios eYolatlofie pec divifioneiii inflinita ptodite

2 55*
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XVfe
Per^jcuiim aottai cft» loco- s pooitiir xc, pcodirr

fa^ ei;gp.ia Serie erolata eadem mutauone, £ec

MiildpUcieiiirefgo ruperfor Serics pflnter pcr ( i-^jrs), crltqQe'
»

— — — flg»*— Uxsi'— ^te,.

Comparatione ergo infUiuta orietur

«Dde pco P; i2» f^ ftqiieBKc» iFiloies nrmiiinBb'

(l— « ) ( I— si* ) ( I— «• ) (.1— Jt

114; Eiprd&ones litir a fuperibritius allter non difcrepttlfV*

nlft quod numeratorcs hlc minores habeant Exponentes quafllt

cafu prscccdcnte» Atqncr hanc ob rem Series , qtia? per cto--

lurioncm nafcuntur^ ratione coefficientium omnino cowvenicnt, >

q|i«. coQTeatentia jam ex coflp^atioAe ^ 3.09* Sc 304.)
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L perfpicitur > IVtoc yero d^Dm. ejas rido intdligitur. Hmc
^ e^o omnino teOU tbeofeintta cpiileqtteQtur , <]u« funt;

Qm ifMrik miih mamm* n fer sdlkimem ftodMci fotefi ex

mtmeris i . x , Midem medis mttmerus n+ > /^/«/

Qm# «Mrwr JWMBir .JHMMrwr n ftr sdsUtiemm frodtui fetefl ex

emmerk i» «,5» tettdpm «MdSr mfflMrw ti «f* 3 imteesfsBrtu

AfferM feterit,
,

* 'Qflfi/ vMt^ medtt tktmerm n stMtkieem fredeei fet^ ett

tttmiert/ i , x > 3)4« /«M» MMfir mwiw • ll4"4 ^ fitdtMt

fertes cSffertiri fotcrit.

"
. Atque genetaiiter habebitur hoc theorema :

Quot vdriis mitdit ttttmertu n p^r additiomm froduci pctf^

ftHTKcrif 1 , 2
, 3 , • . . . . . . . tetidem tmedst mtmerm a-i-m i»

m fdrtcs dij}ertin poterit.

31J. Sivc crgo quaeratur quot modis datus numerus in m
partes inxquales , five in m partes

, a?qualibus non cxclufis ,

dirpcrtiri pofTit
,
utraque quafftio rcfolvctur C\ cugnolcatur quot

modis quiique numerus pcr addiiionem produci poilit ex nu-

meris i, 2) 3)4..........m, qucmadmodum hoc patc-

bic ex ieqoeiidbtis dieaiaincis , qux ex fuperioribus fimt de«

Vmnerm n tet medit m m fmet istmfisdet d^fertiri fet^ *

^uot medu mtmerus n —— 22l!llti^^ dstdtttonem ^oduct

$tft ex mtmeris i « a » 3 , 4, m.
VmHerm n , tot modk in m pmts five stqudles five ittdqudles

dffpertiri potffl quot modis numertit tk *—" m fer mi/Utienem /r#-

duct potejl ex numerU 1,2, :} , m.
Hinc porro /equunmi- hxc thcoremata.

lHismertis n tetidem modU in m fertes iiktqiules fetert fetej,

tptet mmUt ttttmerm n— " '^^ ' ^i» m fmet^fne stmukt

^!ri/c' inxqu.ilcs
, dijperniur,

JjfumcTus Vitotidem modts tam fortcs, ftve tnxquAlcsfive equdes^

V Jcceri
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ficdti potefl, qu9t mOk immmH nf+ ""^•^^'^ ^ « XvL

in^HAies difperuri peufi,

3

1

6, Per forroationem autem Sedennn recuifciitiinn inve-

niri poterit , quot variis modis ^axas nnmenis m per addltio-

ncm produci poflic cs iiumetb 1,2,3, m. Adhoc

enim invttiieiKliuii cvdivi ddMibk ira^

**Kt— -^*) • • • • • • (I—*^ )

atqop Serics iccuaens continuari debcbit ufque ad tcnninum

If/, cujus coiSfficiens ^ iodicabit, quot modis numenis m

per addkionem produd poflic ex immairis i*a, 3,4w>«fMf.

At vero luc folvcndi modus non parum babeblt difficulcatis

»

numeri & jp fint niodice magni ; fqda cnim r^lationis,

fluam pnrbet denominator pcr moltiplicationem ev<Auttts, ex

piuribus termlais conflat» unde operoiiim «tic Scriem ad plui^

temiinos continoare.

317. Hsc autem difquintTo minus erjt molefln, {i cafus

fimpiidores primum expedinnmr , ex hh cnim Cicile erir nd

cafus magis compofitos pro^cdi. Sit Scrici» qux ex iiac fror

^ne oritur.
X

(X— «)(t—

fomious genecalis sas ^jr*^ ; at Setid ex bac loniia

m

(X— *';C^ — (I — x^)

octie terminus gcneralis (it Jl^ x , tibt coifficiens M iodica-

bit quot variis modis numerus n— m per additioncm prodacl

I

Digitized by Google



2€6 DEFAKTITIONX
LiM. t po0tt ex numcris r , 2 , 3 , ni. Subtrahacur pofte»

not expreflio a priori , ac remancbit

I

(1— —jr*)Ci—«•). (1— ^f" )

atquc nianifcftum eft Seriei hinc onx tetminum generalem fti^

ttmim cflc (^K~M)x^ i quare coclfidcn«i^— A/indicabit

qnoc Tariis inodis niiments • per Hdditioneni proiliici polftpt

Mnicris i» 2, •»••••-• i)»

^i?.. Hinc crgo icqncfiiem rc^ulam fanciiamiir.

5it L numerus modorum , quibos nmnenis m per addido^

ncm produci poceft cx numeris i, i^j, im— i-y,

Sit Af numerus modorum, quibus jiumems •—iivperad-

ditionem produci poteft cx numeris 1,1,5,

Sitqtic N numcrus modorutn , quibus numerus » per addi-

tionem producl potcft cx numeris i, 2, j, m.

His pofitls , cricj ut vidimus, L^=N— Af; idcoqucN—
L 4- Af Qaod fi ergo jam i'n\ cncrimus quot variis modis

numcri /f & «— «» pcr adiiicionem produci qucant , illc ex nu-

mcris i,2,3> — 1 ) hic vcro ex numeris i

,

2,3, hinc addcodo cognofcemus , quoc va»

rib modis namcrus » per adifitioncm prodiict queat cx nn-

meris i, 2» a* •••• Ope hujus ' tlicoicmatis a

cafibus nmplicioribus, qui nihil liabcm difficulta^ > contihuQ

ad magis conq^oficos prc^tcdi licebit , hocquc modo tabula

htc annexa cft computata , * cujus ufus Ita fe habct.

Si quorratur quot variis modis numcrus 50 in 7 partes ioai^

qualcs difpertiri podit; iiimatur io prtraa columna Tcrticali nu-

meras yo — ^=5=511, in horizomali autem fuprema nume-

nis romnnus VH ;
atque numcrus in anguio poiitus ^aa in-

dicabit iiV)dorum numcrum quxfiium.

Sin autciu quxratur, quot variis modis numerus 50 in 7

PAHC^) iive a^qualcs (ive in^quales » diiperciri puilic, iii prima

. . columna

f xv^. 271*
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cotmui vertlcali fumatiir muncrtts 50— rjxsss^^i aiiin.co* CAt.
Inmtia ^ma rcfpondcbit numerus quzfitus ig^S* X VL

3 ip, Series hujus tabule Tcrticales , ctfi iiint' recurrentes ,

tamen ingcntcm habcnt conncxioncm cum numeris naturalibus,

trigonalibus ,
pyTatnidalibus , & fequcntibus, quam paucis cx-

ponere ,
opcrae picuum crit Quoniam enim ex £ra^onc

3»* +&C., ac pioiiide cx ftaOionc
(, jt)^; —Jj)

+ +a** + a**+ 3«' +3**+ &c. • Si duae 1« Se-

lics addatttur , mfiator ifta . . 1

1 + IX + 3** + jx* + tfx* + 7Jf* + &c.

,

qnas per divifioncm. ociiiir cac fiaOionc ^^^i_^)'=
i undc patet Sericr poffrcoMc terminos nnmcrfcos

Scriem numerorum nacuralium condituere. Hinc cx Serie ta*

buhe iccunda addcndo binos termifios proTcmcc Saics iMl-

meronun natMialium , pofito x i. -

.

1 + 1+2+24-34-3 + 4+4+5 + V +<5 + ^ +&C.
i + 2 + 3+ 4+5 + <5 + 7+8+ 9 + 10+ II + i2+'&c.

Yki^nm crgo cx Seric nimieronim naturalium fupcrior imrem-

tur > fubtrafacndo quemqae icrminum Scrid fupcrioiif a tcrou-

00 inlerioris fequcnte.

|ao« Scrics verticaUs tertia oritur cx iiadione

I ^> ' I

(,_^)(.—^)(,— Cmmmem Ct ^jzzrT^,
=

riei iliius tcrni tcrroini addantur , tum bini hujus nova. Serici

denuo addantur » prodirc deberc numcros trlgonalcs , id quod

^ ichcmatc icqacatc apparcbit
^

L 1 a s +
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«+a + 4 + ^+^ + i4+i*+ io+»5+S<H-^*+42+49 fc;;

I + 3 + +ia+it4.»t+aa+ 3iff+45+fT+tf«+W+9f &ft.

Vlcinlrn auterti apparec quooiodo cx Serie trigOQaUum erui

4cbeac Scrics fuperior.

521. SimiU inodo> quia. Scries qaarta oricur fi-adione

(i—«xi-TccXi—x*xi - x^y ^''^^ci—*x*—w<i)ci—»*xi

—

'^*)

B
^ ^

-

^
Si iii Scric qiiart» piiiaiim qaatcnii imim

jcUancur > tuin ia Scrie rc^iiitame tefol • demque ia hac binir

pcod!b& Scries mimcrQrnm ^xanddalioiii uti ez iequcnd ail>

oilo wdcac Tkits.

1 + 1+2+ 3+ y+ ^ 9+ ir+ if+ 18+ 23+ 27+
1 + 2+ 4+ 7+ii4-i<^+23+ 31+ 4^4- n+ ^''+ 83+
l + 34- 7+13+22+34+504- 70+ 9>4-i2n+i6i4-203+ &c.

i- + 4+io+2o4-35+5^+84+i2Q-^i654-a2Q-i-aS6+36^H^ &c

Simlli antem inodb .Siaics qaiiH* dedncet ad mniicros pyrak

midaics (ecundi ordinis fextt fed tttcii ordink » 9c: im |K»roti.

jia. Viciffini igitor ex numeris figoratts tUai ip£e Sicries».

qtue in tabuils dccurrunc , fbrmari poteruot» per opddtiQnet»

^jitafr ex. Ibipe&tMie caknll iSsq^tis iponie dMccboitf..
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i + » + 3 + 4 + 5 + <J + 7 + 8 + 9 + io + Aa ^*'''

i + t + a + a4"3+3+4 + 4+5+ S + ftc- n XV

L

X + 3 + 5 + 10+15 4-31 +38 + 3^+45+ + &c.

J + 3 + 4+ ^+ 9 + 12 + i<» +20+ 25 + 30 +
.J + I + 3+ 3+4+ 5+7+ 8 + io+ia+&c- ^
1+4+ 10+ 20 +|5+5^+g^+ xao+itf5+iAo+ &c.

1+3+ r+«3+"+54+Jo+ 70+ y5+ii5+&c.
I+I+ ^+ y+iI + i^+33+ p+ 41+ 53+fvC.

I+I+ »+ j+ y+ <5+ 5^+ 11+ 15+ is+fc, IV

'+ jj + n+yo+^ 2^+210+330+4^5+71 5+ ^^c.

1+4+11 + 24-^46+ 80+130+200+295+ 4:10+

*+3+ 7+H+25+ 41+ ^4+ 5>5+i3<^4-i89+ &c.

-1+ 2+ 4+ 7+12+ 18+ 27+ 38+ 53+ 7^+
J+I+ 2+3+5+ 7+ 10+ 13+ j8+ 23+ ^

In his ordinibus prim«e Scrics func numeri hguiad, unde fiib-

crahendo quemvis terpiinum Seriel fccundx a cermino primar fe-

quente formatur Series reciiiida. Tum Seriei terthe bini ter^

mini conjimdiin fiibtiahaiimr a tenaiDO ic^eme Seriei feetm-

dte, ficque oritur Sems cenia» hocque po6o fnbtiahenilottl'»

teirius iiiinmain trium y quatuor, St porro termtnofUm st

cermino fuperiorts Seriei fequente»' formabnfitarrcliqoae Seito'

dkmec pcrTeiuatur ad Sericm, qux idclpit ab t+t+ii&Co
bsrcque erit Series in tabula exhibiti,

|2 3. Serics Terticalcs tsktvHx omnas fimiliter iftcipiunt ,

coQtinuoque plures habent terminos communes 1 ez quo ii|tel*-

ligitur in infinitum h^^s Serics inter fe fore congnientes. IVo^

iUbit aucem Series, qux ocitur ei hac fta^one

T
.

qjjm cum iic (ccuircns.» priimun dcnomiiiator ipe^i debec, ur
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^*70 TlETAKtiriONE
LiB. I. hinc fcala relationis habcatur. Q^iod li autcm Fadorcs de-

" nommacoris concinuo in fe multiplicentur , prodibit

quae Scrie? H nttcntius conliderctur, alix PotcOites ipfius x
adelfe non deprchcnduntur , nili quariun Hxpoaexices coati-

oeaiicar io hac fi>riiiiila ; acque, fi » fit iniincnis tm-

par , Potelbtcs crunt negativ.£ i aihrnutivje autcm fi n fucric

numenis por.

I»4. Cam igitur ibda lelatiotiis fit

+ 1>+ 1. o> o*— I, o,— i,o, o» o, o, +1, o, 0,+ o, o» »

Seiia cecurrens ex evolucioae fia^onis

I

rx—xxi-^-«*xx—^jp^xi—**xx—«'Xi—*\ci—«')&c.,

oriunda erit facc

jo/if* + 4ax"* 4- 5^^'* 4- 77J<" 4- loi^f'* 4- '35*** +
X7tfx' * + aj I*' •+ ap7X* ' + 3 8

* * + 4Pox* ' + 6%^x**+
yyax** + looi*** + ia56«f*' + ijyo»*'* •

In hac eigo Saie coeffidens quifque indicat , quct variis mo-
dis Exponens ipHus x.per additionem ex numeris integris o-

riri qucat. Sic nttmGras 7 quindecim modi$ per addiuonem
oriri |K)cdt

7=7
7=54-1
7=J+2
7=5+1+1
7=4+3

7=^4-24-1
7=44.14-14.1
7=?+3+i
7—3+2+2
7=3+^+^+1

7= 3+^+1+1+'
7= *+a+a+i
7 =»+2+14-1+1
7=2+1+1+1+1+1
7= i4-i4-i4-i+i4-i+i

jaj. Qiioii
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325. Qgckl fi amem hoc produAum
XVL'

(>+*)(i+**)(x+*»)(f+**)(i+*0(i+*0 *c^,'

evolvitur > iequeos prodibic Series

li qua quifque coSffidens Micit ^ quotwSs ^iodis Exponens
ipfitts X per idditiooem numerorum imequalinm ortft poffit

»

Sic numerus 9 odo variis mtdis per additioncm ntfmeris

Imequalibus &mm poteft.

9 — 9
9 = 8 + 1

p = 7 + »

p — ^ + 3

9 = + » + I

P = 5 + 4
p = ^ + 3 + 1

5> =! 4 -h 3 + 1

3»^. Ut comparationem inter faas fbrmas inflituamus, fit

P « (i—*Xi—**)(!—>^'X'—**Xi—J**X'—**-^«ec„

i4^=s ( I +x)(i+**)ri +^\X' +j**)(i+*'Xi +*•)««•*
crit

qui Fadores cum omncs in P coniineancur , dividacur F per

PQj «i«
-l^=(I—J^Xi—*V<i—?f0(1—0(i—*')

Ideoqiie

(i— *)(!— jt»)(i— x*)(i— x')(i— **)

qU3B fradio cvolvatur , prodibit Serics , in qiia quirquc cocf-

ficiens indicabit
, quot variis modis Exponcns iplius x, pcr

additionem cx niimcris imparibus produci j^o/Iit. Cum igitur

hrc exprciTu) a-qualis ilt ilH , quain in §, prxccdcnte contcmplad

iiunus^ lcquitur hinc iiiud thcorcma.

Qu0f
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a*72- DErAi{_ririoNF
Qjun fvoriif d^isfs numerus per addittomm fury^ in pote^I ex

o^nriwui nunjcris iniegris inter fe i^jsttiuaishm ; toadcni ?riodt4 tdem

nurncrus forrnari potcrit per addiiiontm ex Humerps tdntiun imf4*
rihns 3

Jivf iiqualt.bus five indquaUhus.

3 27. Cum igitur, ut anic \idlmus, iit

&c.» ecit» fcribetido loco

Quocirca eric hanc per iilam divMeiuio

Erit ergo Series Q^pariter recurrens , atque ex Seric ~ ori-

tur,banc per 1—^x*—x^+x^^+jc**— **t&c., miild|]Ii-

cuido. Nctnpe, cum & cx (|S4 ), -|r = i+x 4-i«*+

3*' + + 7** + 1 X** + M*^+ 2 2X* + 4- &c.

,

is miiltSplicctur per

ficc

JJ>f*47*'+i w*+i y*»+»i4f'+3ojr»+— —5X*— yx* — yx''—iix*—ijx*—&c;
jr*— — — 3*'— 5»"—7jr*—&c.

aut

t +Jr+«* +»«•+ a** +3*' +4X*+ ix^-i- tfx'+ gx* +&c;

== Hinc ergo, formatlo numeronim pcr additioncm

numcroruin, iive afqualiutr iivc in*ec^aaliuin cunftet , dcdiicetLr

formatio nuoicrorum pcr additionem niimero^um ina?qualium

,

hincque porro formado numcrorum per additioncm nuaicroruiD

imparium taacum.

. 3» 8' Reftanc in hoc genere cafiis quidam mcmord>fles, quo^

rum evdtttio non onwii udlicate caiiri)tt in numerorum natuta

co^oicenda» Qmfidcrcair Dein|ie luec expreffio

Ci +*)
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NUMEn^OIiUM: .'373

. , •
,

•.
. XVI

m qua Expooentes ipfiiM tn tatkme dupla progrediiialBr>>

HaEc cxprelfio fi «vfmtiir, reperietur quideni haec Setks

! + » + + +Jii* + »* +«• + + &c,j
•

•quoniliit vero dnbinni cfle poteft , utntti inc Senes in infi*

.nituii Jac lcge geonMiiica progrediaov» hanc ip^un teietn

.invdl^eaiiis: Sit igitur

F =.Ci+^')C*+**)(l+0(i+«')(l+***)

ae poQJUur Sexies pcc cTolutionem oriuodfi

JPs I 4.«k4. +^* 4. A»4 4,1«« 4.|x»+ ^x'+ 6x\ +&C;

,

- Paiet antem fi loco jr. icrikMiar Jt , tiiai prodire ptodudum ^

(i+*xKi+x*)(i+*'>(i+***)(iH^y»jiW*^ :

. i^cta ergo iri Seiic tadcm lubftitutionc erir* ' - * ; '
'

^=14.^»+ 6K«4.y««4.<^«+4K-*'+£«'*+&c;»

mnltqpltcetur ergo per i +Jif , flrttque

, P=• I+ * +«»*+^»+f«*+^»*+y«*+y«l'+ ^•+ J"»'+ &ft ,

qui talor ipiius P fi cum fupetiori comparetur > habebitur

1$ C^s«)*ysasm ^s^j ff»€i (—y> n=yi

erunt crgo omne«; cocfficicntes= i , idcoquc produ^iUD pto-

poiitum F evoiutum dabit Sericm geometricam

.1*4- « 4. + ae> 4. JK^ 4- 4. 9C* + 4- &C.»

329. Cum igitur hic omnes ipfius .v Potcflarcs ,
iifigularquc

femel occurrant , cx forma-produdi (|-f-xXi ^^«^

fcquirur, omncm numcrum integrum ex icrminis progicffjoms

"
, . Eiiieii imr§ibi&* mAtud. i^fior^* M ffl gpOr
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274 DEPAS^TITIONE
tiM,L gcometrkx dupla? i, ^,4, S^k^, 32, &c. , diverfis pcr

" addidoncm fofinari po(fe , hocque unico modo. Nora eft

h-EC proprictas in praxi pondLi aridt , fi cnim habcantur pondcra

ij 2,4, 8} 16, 32, &c., librarum , his ioh's ponderibus om-

.

nia onera pondaari potcrunt nifi partes librac requlrant. Sic

his decem ponderibus» hempe i , a )b « '^ib, gtb^ 16 ^ ^

^attt» 64 1&8 t^, »5^i^, 5i2l^> omina pondcni urqtie

1024 Ubfiurl podbnt ». fi nhiUB Modiii 1024 ih, adp

danir onmibitt oneribus ui<]ue ad 2048» , pooderandtS'

iicient..

130. ^endi autem nifiK>er Iblet ih ptaxfi' ponderandi pan-

donbus ponderibus , qine (cilicet in ntione geometrica triphi

progrediantnr, nempe i» 3 > p > 27 9 81 > &c» librarumpa-

ricer oomia onera ponderari po0e> -nifiopos fit iradionibiis.

Id hac anc^m praxi pondcra non folum uni lancl , fcd amba-

bus, uti nercfTirns cvigit
, imponi dehenr. Nititur ergo ifta-

praxis hoc iundamento , quod cx ccrminis progreinonis geo-

metrica? triplx i
, 9s 27» 81, Scc. , diveriis fcmper fu-

mcndis pcr additioncm ac iiibtrat^ooem omncs omnino nutneii

j^roduci queant; crit fcilicct..

T= 9— 3^~t 9 9

a=r3—

1

,6
—

9— 3 io 9 + r.

'

1— 9— 3 +1 ll 9 + 3

4= 3 4- I 8= 9— I za. 5? 4- 3
dcc..

4 •
' <

*

^i. Ad hanc verjtatem ofoidendam oonfidero boc pnK
' do&m infinitum.'

f

»

* i]uod' evolotnm alSto iion dabk Fotef&tes ipfiiis sci nlfi qua-

iiioi Ejtpoiieates fitfmaii pol&ht ex numeris i»3»9.9*7f^U
fiffc
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ad paginam 27^ Tom. L

1 1 1 tl III 1 IV \ V
.1

V I vn
1

VIII
t 1 I I I X I I I t t t

2 2 2 2 2 2 2 2 2 2

2 3 ^ 3 3 3 3 3 3 3 3

4 • I 3 4 5 5 5 5 5 5 \

T « 3 f 6 7 7 7 7 7 7 1
€ I 4 7< 0 to 11 ii II li tl 11

7 > 4 8 II 14 15 15 15 1?

8 I 10 18 20 21 22 22 22
12 18 33 2^ 28 29 30 30 30

10 I 6 23 90 35 38 40 41 42 r 43
II I 6 16 27 57 44 49 5» 54
la 1 19 34 47 58 <J5 70 73 7f
13 1

(
21 39 57 71 82 89 94 97 99

14 I 8 24 47 70 115 123 128 131

J5 1 8 27 54 84 110 131 146 157 I64

f(f 1 .—9- , ao . lOI ,—

m
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I

(ivc addendo (ive fubtrahendo : nuni TcrDonmes Poteftates^prQ-. C a f.

dcantj fingulapque iemel, fic expioco. Sk XV

t

A^+ #;c^ + &c , -

;

• ; ••
'

. V

mad&ftqoi veco eft, fi x*. looo « icnbmr» nrai prodice

£ ssshfT^^ «r"'+i+«x» +c«*+ y5c'+

Hinc igitur reperitur P = 3cc

+«T"*+ '+ *x"" ^ I+ + «**+ «*•+«*^+

Ck' + C** + C»' +
qux expreflio cum afiumta compa»ta dabic

iiaqiie erk •

rsi + ie +9C ^+K >+x ^ + X ' +x * +x ^ +&C
+«" +** +«' +«"*+«"* +je"^ +9^ + &a,

undepatet (MDocs ipfius X PotefiSitcS) t&m nCSraisttwqiuun

giitiw» hic occurrere, atqi^ adco omtics nnmcros ez tcmihis

progrd&onis goimciricse triPnr, vel «ddclKioTcliiibtraJiciido,

formati pofi*ei dc imumqncmqiie nttDcrum miico tamnm modo»

M m a A CAPUT
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LI1.L CAPUT XVIL
^HB^^^ai* f

""""

, ' . ... • «
*>

JDc ujk Scmmm recumnttum. m radtcfim 4^ua-

tiomm imlagMdii.

^32. TNdicayit Vkr CM. Ihmel Berkoulli in%nem
X uAiiti Serierum recurrentium m inveftigandis radicibus

«quationum cujufvfs grac^tis , in Comment Acdd. Vetrofdl. Tomt
..' 11/., ubi Qilcndit, quemadmodum cujuique acquationis algcbrai-

cv » quotcunqiic fucrit dimcnlionum , valorcs radicum veris

proximi ope Scrierum rccurrcntium afTignari queant. Quae
jhventio , cum Jspenumero maximam afFerat utilitatem , eam
hi^ dili^cntius explic.ire conOitui, ut intelligatur , quibus ca-

libus adhiberi ppfTK. laEeidaiii cnim prxrer cxpe^^tionem

evenit , ut nulla a^quationis radix ope liujus mcthodi cognofd

qucat. Qjocirca , uc vb hujus methodi daruis perfpictoar r
tx proprietatibus S^aiinr recurremium- totuni fimdamcBtmii»
quo nititar, contempletnir*» .

^ •

Serics recnnens tx evoliitioQe cu^

jbfdsun' fiaftioais-tatioiblis

l—o».— C»*^ y »» /«-7 &c

'

unde oriatur fcquens Scries recurrcns

cujus co(i£cieaces. C» Db. ^c, ita- determinantur
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IN A.ADICIBUS JEilUAnOK INDAGAND. 477

A = d C A p.

B = + ^ xvrr

&c.

Terminiu autcm gcncraiis, feu coeificicns Poteftatis , in-

-vemcar cx rcfoludone fraftionis propofitae in fraiflioncs (im-

plices , quarum dcQonunatores (int Fadores dcnominatoris

T — 0,z, — .C«« — ya* — &c, uti (C^. Jkiii. ) cft

«ftcnfum.
*

3 34 Form^ autem tcrmini generalis potiHimum pcndet aS

indolc Fadorum fimplicium dcnominatoris , utrum fmt rcalcs

an imaginarii , & utrum fint inter fe in^equales & corum bini

plurcfve aqualcs, Quos varios cafus ut oifdine percurramus,

ponamus primum omnes dctiomlnatoris Fa^ore^ umpliccs cum
'feales dfe tumimer ie iiutquales« Sint crgo Eadores toplices'

denominsKOfis omnes (i—/s) (i—f0 (i—''^J
d— j*

•icx quifius fiadio propofiia in iequeocies fta6kiooes iittpl|ces re-*

fbivatur + 7^ + r—:. 4-7-^7^ + &c... Qui-

'te cogpitis erit Seriei necuftemis termious .generaBt ^
V ( A/+ B/+Cr''+D/ + «fc. ), qucm ftatuamuc-

= F«* i fic fdlicet P cd^fficiiens Poteftattt x'' * :(cqiienttuni-'

quc Qj ^*^« 5 Scries recurrens fiat

>f4-^*+a*+i>**+ +0*'^'+

+

33 Ponamus jam li efle numcmm maidmam, fea^Sericnki

rccntrentem ad plurimos terminos edc continuatam; quoniam'

nnmcrorum ina^qualium Potcftatcs eo magis £unt insqualcs

,

^UQ fiicrint altiores i tanta erit divcriitas in Pote(tatibus^^.

.Mm 3,
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»78 A-B VSU SElilEKVM JiECUIi^EKTlUJil

A p*, II f^, Cr", &c. , ut eft , qux oritur ez nuuumo trame^

rorum / . ^ ^ ? &c. , rcliquas magnitudine longe fuperct , pra»

caque rcliqua: pcnitus cvanclcant, fi » fucric numcrus plane

iniinite magnus. Cum igitur numcri #, r, &c., (int inter

fe insequales, ponamuf faiter eos / ene maximum; ac propte-

rca> Gt numecus intimcus > fiecP= iV < ^ autem » fit

numenis ebemcntcr magnus erit tantum proxime F= A/* «

Simili ero modo eric QjsssAff^^ , ideoque -f^=/- Un-

dcpatet, fi Scries recurrens jam longc iucrit produota ^ coelfi-

cicntcm cujuiquc terminipcr praiccdentem divilum proximc clTc

exhibiturum valorcm maximac litteraj /.

.335. Si igitur in fia^*one propoitta

M ^kz + c**+ + &c.

i-r— •«— C**—-y»*— — &c

deQominacor Iiabeat omnes Fadores fimpliccs reaies ioter

ib inaN|iiaies , ex Serie reconreote iode orta cognpici poterit

uonsnmr fimplcx, is fdlicct x—/c, in quo Itttm/om- .

niiim miKimttm habec Tilorem. Neque in hoc negotto coS^

fidenees numeratoris d, dtc> in computum iqgte-

dinntur» fed qutcunqne ii fiatuantur > tamen denique idem ve-

Tus valor litterc mazime p invenitur. Verus quldem valor

ipnus / tum demum itmotcrcit , quando Scries in iniinitum

fiierit conrinuata ; inrcrim tamen fi jam plurcs ejus termini fue-

. rint formati , eo propiLis valor ip%is p cognofcetur , quo ma-

jor fucric terminorum numerus , >& quo magis i:tera ifta /> ex-

cedat reliquas f , r, /, &-€. : pc. indc vcro cli iitrum hxc ma-

xima littera p fuerit fign 0 + an figno — affcdta, quooiam -

cjus Potcftatcs arquc incrclcunt.

337. Qucmadmodum nunc Htc inveftigatio ad invcntio-

nem radicuai a;quatiuiii6 cu;utvis aigcbraic^ accommodari pof^

fit>

Di^itized by Google



m K.^DICIBU5 ^SIUATION. INDAGAND. 279

fit » iatii eft perfpicttiiin. £x Fadoribus eomi deoominatoris

I — «ft— C«s y** •— ^A*~ &c. , cofDitis fiidle

aifigDaiitar ladices «qnatsosis tiujus

z— «£— C**— y»' — — &c.=oi

Ita ut , fi Fador fiierlt i— / c , hujus jpquatlonb nidix uoa^

^nura fit &= -y. Cum igitur cx Serie recurrcnic repcria-

tur maximus nnmertts/, indideoi obttnebitttr minima radix

«quationas i— •«— — y*' — to. = o. Vel, ii

ponatur s =s ut prodeat hcc acquatio

ejufdem methodi ope eruitur majdma hujus xquationis tadijB

*=A
asS* Si %itur proponatur aequatio haec .

Mpm emoes ladices liabeat reales 3t inter ie inaequales, harumi

.ndicuffl maadma ibjuentl modo lepcrieiur. Fonnetur ex coCfi-

fidemibtts httjus «<piationi$ fiaAio

I— «4— C**—yi*—^*— &c.

Hincque &meim Series recurrcns.^ a£fumendo pro .arbitrio'

numeratorem , leu, quod e6dem rcdit aifttfflendo pro libtttti

terminos ioitiaies ; qoc fic

^+ B«+Ca* + D** + .. + P«*+ft*"**"'

dabitqoe fiaaio aloiem ladids maximat x pco fleqnattooe'

propofita, eo propius, quo inaj.or fikfit oninerus «.
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ximam rAdUcm inveniri cfforteat.

Foniictiir faaio ^J_^^2^^^ y tmde pofiris Jnobwfri-

Hlb tetmims i , i , oriecur ifta Serles recurrcns

1,2,7, 23 , a;i. 82^, 2738, &C,

,

^ ^ projdme «qualk tadid aeqiiatioiiis propofii»

maadnue. Valor aucem hujus fi-a^onls in paiubiu dccima-
libus exprefUis eft

3» 3027744

aequatlonts veto radix maxima eft = ^ ^ -fi —
qiUB krencam ui|iet8C taiyitti mia |MBte «^Uwatfima, Cto»
rmn notandum eft fia#onei .aitetnatim Tcm tadice eft

majores & mlnores.

E. X E M P L u M IL

Fra^fifitdp tjU s^mta j^— ^x* s=5 -j- «-194» rir4^€#

ixbAent Simt trium Arcuum^ quorum trt^Urum iitnusejl— i-,

.
iE^uationc pcrdudia ad hanc formam o==i — ^x^jc^.

'

Sx"^, quzratur bujus, ut in aumetis iotegtis mancuiius » ta^

dbt miiBima» ita ut noo opus £lc pto ;r ponete -^. Focme«

tur ergo hasc fra^

eK qua fumendi» pro iubitu tribus terminis ioitiaiibus o> if
quia

Digitized by Google



X^1>iCnVS 'SHVATIOlt iia)A€AND. iii

hoc modo.caiqiiii». fidUinie cipeditiir,tirietiir liarc Se- C i f.

-ries leciitfens » omitteodis potcflatibus ^fius te qph tantum^^I^
«ocfidentibiis opus eft,

Qi o i 1 } 6i 208 i izooi 6912 i 5pgo8 i 229248.

Cck ei89 pfoiime «quatioms ladix minioui » J^^^
-

l
^

-H^ =3 i73^5i5> qu2 propterea ciTe debcrct 5iou$ ^mguU

10* j hie antem cattabulis ello<.x7}^4Ss» quemuipctat radk

invciita partc—^rr. . Facilius autem haec cadem radix in-
, togoooQO

mlil potdk ponendo irs -~ ;f , ut prodeat aequatio i—
J(7 ^ + = o > ex qua iiiiiiii modo tia^ta oritiir Scries

o>o, I, atf, 7y, sitf; 5ss, i7pi, 515^ &c.;

erit eigo proxime aKptadoois tadix uuoima j » -'^' a
i||=^o,3473i>4y, unde ht x= i-jfr=3o, 17^6^7^ , qui

«9UMr< .dedes .propius accedic quam praccedcBft;

£X£MFl.UM IIL

£ defiderctur ejufdem dfUdSiWU ff^^fUd, 0= I tfx i^+
Sx' , rAeUx maxima,

Ponatur -^.'critque/ *— J7+ I=s o. Cujus

siquatbnis ladnr msMma repetietur pcr Seriem lecutteutcm

cu|iis icala relatiools eil o, 3»— i, unde ergo oiimr, iumtis

iribns terminis initiaiiiMis pto aibitiio,

1,1,1, 2 , i, y , 4, ij, 7» 35^* 8,pg, II 5 &c.,

in fjm Scric cum ad tcrmlnos negativos perveniaturj id indt-

c.io cft n-aximam radicem eflb negativam> eft enim —

•

V J&ukri M0dM&, m JbuL u^.fmv^ N n -
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•Lti. tj^ 70*s 9^9S9%6*- Qptfc linjitt Mia iatcnniiiiv

iakialibiii dl habeodk» faoc modo
' j

vericate ebeneilter abludir»

3^9» Rado hnjus difoliis, potiffintim' qiiod sqiatb»
ek propofitKiadices £iit>iip« xo'*./» 90*"^ 6fe'-^jfi»i7o%<piip

niin biiue maxiinv cam parmn a ferinvicte diiaepant) ut iit

Pottifaitibtts» ad quas Seriem coottDiiatiflnis , lccaDda ndk
/iL 50* adhoc flotaiiilem teoett catiQDcm a4 tadicem maxi*

mam, ideoque prs ea non evaoeiaHlt. Hincque eciam ialtu&

pendtt) quod akemadm ralon»- filveniL fiant nimis magni 9s

aimis parvi : Stc; , iiifflcado

Nam , qiiooiam Poteftates tadids aaximsp alcernatim fiunt al^

firmativK & negsti^a^) altematim quoque Foteflaaes iecundar

radicis addimtur & toUuntnr : qusmofaran., quo fisec ^Skn^
pantta fiat infenfibilis » Scrics vebemenier oltcrius dabet con*
tinuarL

• 340. Aliiid vero remedinm huic fnrommodo affcrri po-

teft , tranlmutando .rquationeiii opc idoneae fubftitutionis in

aliam formam , cujus radices Cihl ncri amplius fint tam yicinar.

Sic, fi in arquntione o= i — 6x -\-^x* cujus radices fimt—

:

70*, -\-Ji». 50°, 10"
,
ponatur »=y— i , apqua-

cionis o= 24)7 -h i — i radiccs erunt i — jo"^

ii+ywf. 50"^ I +y//i. 10 "

i idcoquc cjiis radix minima cric i^-
[fn. 70*, cum lamen hxc Jm.jo^ cflcc radix maxima zquationis

fmedeotisi acque 1+^^*50* nunc cft radix maxiou , can»

fif*5oT ante eflet media» . Atoue hoc modo quaevis cadfac per
^ibftiintionam in mttimam mmnnamve radKcem ik>t» «qua^
libiiiitraniBiitiailj.idcoque per methodum hicnaditaminTcnirr

pomntu
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IK B^AD/CIBUS j^QUATIOK. IKDACAND. 28?

poterir. Qtria prartcrea in hoc excmplo rndix i — 70^ Cap.

multo mirror cfl , quam binas reliqiUB^ cti^ iacile pcr Sericm X V I

L

rccuiTcmcin proxime cognoicetiir.
•

£ X £ M P L U M IV.w*. aJ-
Jmftmre radicem minimdm M^dtianis o =ss^y* — l^yy +

i8y— I , qtu db umtate fibtraSfd reUnfnet Smm- anguU 70*.

Fooacur jf= fi^ 0=^'^

—

6za+^z>— x,cuju$ ,

raillx minima uiTctiienir per Scriein recurKntein > cujiis fcalt

irlationis cft j^,— 5, + i , pro radicc autem manma mtr -

nieiKla fcala relationis fumi dcberet ^f
*«—9» 4r x* Pro mi-

iiima ergo fi»metar baec Sefkt

erit eigo proxime « asa o, laotfj^&^ & /a
o, 0^050741 , aiique 70* e=s x—^so, 9^969^5 8 , quat

a vertcate ue in uitiiiiaquidem figun diibepat. JEx hoc eifl»

exemplo inteUiginir quantam utilitatcm idoDea tnuudfi)rma&

^squationis ope fubftitutionis ad invenrionem radlcum afTeratf

& quod tioc pado methodns tradita non iblnm ad maitin^

minimafve radtces adftringatur, ied ettam omnca tadices edii-

bere queat.

341. Cognita ergo jam qnncunque arquationis propont.r

radice proxime , ita ut , verbi grariaj numerus qurm mini-

inc a quapiam radice dilfcrat , ponatur x— k=:y ieu —
y + Jl:

y hocque modo prodibit zquatio , cujus radix minima
erit X— k j quae igitur (i pcr Series reciirrentes indage-

tur , quod facillimc fiet, quia hxc radix multo minor crit»

quam cetera? , (i ea ad i addatur tubebitur radix vera ipiius

X y pro sequationc propofita. Hoc yero artiHcium tam lace

patet > ut etiamii aequatio contfncac ladices inaaginarias» ufum
liium retibeat.

342. Imprimisjuitcm Gnt hoc artiiicia radix cognoici ne-

Nn a qulc.
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Hti. L quic , cui dacur^ «quaiti iecL %io concrMio «Ma. Sctli^

' cec, fi aEquado-: qijiis muuiiit.iidix/, «ademtadtcpn liibcat—/ , tum , etiamO Series rectnnais ia. infinitimi coocimietitf y

.tttnen ladix hxc p nunquam obdnebicur. Sit» ot hoc exemplo^

lUiiftfema^ propofitt seqpatio jr^^-^jt*— + 5 =0 ». cojus

maxima radix iSc ^% » pnrter qitam vero incft quoque —
Si igitur modo«ote prxfccipto., pro^ radicc maxiqn invcnien»

da, utamur, atque Seriem lecunenienL fimaemos cx.icala.ffi^

Jationis I > -i-
» — 5 }qii«erit

t,a,|->^> ta>l^> tf3>.»88, ^ri, \T€lt ^;
nbi ad niillam rationem conftantein pertenitur. Termini vero^

altemi ratioi^m «qoabii^m indun^t , quomm- fi quifque pa
praeoedentem. dffidittar, reperietQt quadratum maxtmat radicis

,

fic enim eft proxime s~ =
|||
= C^odes ergo

tcrmini tantum alterni rcfe ad racionem conftanrem componunt;.

toties quadratum radicis quafiitje proxime obtinctur. lp{a au-

tcra radix x= 5 invcnicur poncndo x= ) 4-2 unde fit

I— _ ^jpr—
jij

» =s,Q
, cu|us radix.mtniauL cpgpoicectir cx

Scric

^ I > ^i9> 33.> i45i ^^9y ioP45>

orit enTra proximc = =sso, %%6u ar s,.)|tfi. cft'pro-

ximc = 5 } quae efl radix maxima azquationis.

343, Quanquam numerator fi^onis , ex qua Series recur<^

rens fiiimiatur , a noftro arbittio. peodec. , . tamen idooca qus*

oonftitutio plurimum .confiat, at.vaior radicis cito vero pro--,

xime exhibeajcar.. Cam enim.aftiimtis«.ac fiipra, Fadoribos dep^

nominatoris ( 334.), iit terminua geoeralis Serid recarrcntisa

( A/"+ Bf"4- Cr" -i- &c. ), ifti coefficientes B, C„

&c. , per numeratorcm fra*ftionIs derermlnantur 5 unde Heri po-

teft , ut A live magnum fivc parvum vaiorcm obtineat : priori"

cafu radix. maxima f cito rcpcrirur ,
po/fcriorc vcro tarde.

Quin aiam. numeifUor.ua. acci£ipote(l uc A.|>rorru& cvaDcicat,
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TK K^DtClBUS JSIlVATipjL IKDAGAHD. m
qno caftt, edu£ Seties in iofiDiciiiii condaiMCiir» taineii nun- ^ a v;

^piaiii fadicem maximam / pnrbebit. Hoc aucem evenit ii nu*

meiacor ita accipiatnr^^ut jpie eimdem faabeac Fa«ftotem i*—
fic enim ez computo pemcua toUeciir. Sic» iiproponatur

«quatio —
* 6XX 4- lojt— 3— 0« cujus maadma tadix cft

ass|
^ iDdeqne fonneiur fiadio

r— tf« + W— 1? ' '

ntSerid recurrentis fit icaJa relatioajs 6, ~ lo » + 3-

I 4- 3> S> ai» 55* 144* 377» ^c-i

eiijus termihi prorfns non conveigunt ad ratioiiem * i : Ea-

dcm enim Serics orittir eiififldtone ——

•

— — , ac proptcrca
I 3^ 1" ^ ^

m^ximam radkxm ajquationls .v* -— ^v-f- i o cxhlbcr.

344. Qiiin etiam numeraror ita allumi poteft, ut pcr Se-

ricm recuncntcm quarvis radix a:quationis repcriatur, quod fiet-

numciator fucrit produ^lum cx ornnibu;» ractoiibtis denomi-

natoris prsetcr eum , cui refpondct radix quam velimus. Sic

,

ia priori eranpiO' firaiatnr numeracor 1—^ 5«+ ««, fra(^o

fzr^ir^^=^' * ^**^"^ ^^^*" rccurrcmcm I

,

27> 81» »45 « Arc.y mw^cum lit g^mecrica»iladm monfirar

ladicem »£=»3^ Fradio enim tUa «qualis eft hnic fimpfici'

^ I

^ ^^.
Hinc apparctj fi tcrminl initiales , quos pro lubi-

ru afTumcrc Hcer , ita accipiantiir , ut progrcffionem gcomctri-

cam conftituanr , c uiiis Exponcns ajquetur uni radici sequnrionis,

tum toram Scricm recurrcnicm forc geometricamj idcoquc cam
ipram radicem eife exhibiturana , etiamii n<;que fii maxima ^et
qiic minima.

345. Ne igitur, dum qn«rimus radiccm vel maxitnjm vel

minimam , praeter expedationem nobis alia radix pcr Sericm

iccurrcmcai eidubeacur» ejufmodi numeracor debct cligt > qui
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LiB. I cum dcnominaiore nullum Fadloren. habccit communem , qnoct

. fict fi pro nttmeratore inricas accipiatur , tmdc terminus primus

Seriei erit s= i , ex quo Iblo reeundmn /calam rclationis fe-

qnentes omnes definiantor. Hbcqae modo iemper ccrte radix

«qnarionis yei maxioMt vel miatnia» proutfiieik propofitum,
eraetur. Sk , propofita «qoarione %— 3/+ x =»0 » cujus
radix maxima defidefatorj cx fcah reladonis o> 4- 3 > — 1

indpiendo ab onitate feqoeos oiitnr Seiies lecnrrens

I —0+3 — T-hp—-d-f-ag— 274-90— iop + a^7— J17 + loQO— 1848 + iJi7— tfJ44 + &c.,

<ju« maniicfto ud rationcm conftantcm convergit, oftcndirqiie

ladicem maximam efie n^sriTam » atqoe proadmefs^^^^=— 1 3 260676, qux ciic dcbebat = — i , 867/75 852,
Ratio autcm iupid eft alUtaj cur tatn lente ad vcrum vaiorcm
appropinquetur, propterea quod akcia radix. oon mu^itc minor
maxima , ilmulque fic affirmaciya.

34^. His probe perpeofis, qu« cum in gcncrc tum ad cxem-
pla aflata monnimiis > fiiaMMi ntniias bujus methodi ad invefti.

gandas «qiiarioniim radices liicolenter peripicieturi artificia ve- .

ro, quibns operario contiahi , eoque pnmirior leddi qucac

,

itfts quoque uot mdicata $ ita ut nihil tnfupcr addendnm tfieti

nifi caiiis» quibiis xquatio vel radices lial>et SM|iiales ve! ima»
ginarias , evolvendi fiipereflent. Ponamos ei^go dcnomioata*
tem fraflioois

V

1— yz* ^jj4_^

hatoe Fataorem ( i—/a )• , rcliquis Fadoribns exiftenribos

1— f«, I— r« , &c.. Seriei ergo recoirentis hinc nacae

terminus generalis crit s=s «"((»4-
1 )A/+ B/-hC +

&c.), quae cu^uimodi vabrem fic adeptura j ii«fi]erit numcrus

vebcQ^iea-
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IN K^DICIBUS MiiUJTtON. tIIDAGA^,NJX 2S7

vehcmcnter magnus , duo cafus funt diftlngucndi , altcr quo p C a p#

ell numerus major reliauis f,fy &c., alcer qpo / non prxbetXVIi.
radkem maxiinain. Gam |»riori , quo/ (imul eft radix micma^

©b coc&cicntem C>»-H ^ ) rcliqui termini B/^+ C^" Scc.

»

flon ttm ciio pcae eo:tviiieiceDt > quam ante : iiti.aiieni f fiiC'

tit > / , tum quoquc tardc tertnfnus (»+ i) Ap" pra? Bf

"

evanerccr , idcoquc iavefi^io ladicis maximae admodum eva*

det mokibi.

£ X £ M P L U M L

Quanratiir eigo maxima radix haec modo «itc expofoo pmr

tvoluikiiem Maoah

1 3a3*C + 44»
t.

qax dabit haiic Serlcm recurreniem

I, 3>^» >3> 57» 3^3» 7"» »5^3»

ttbi quidem quivis termim» per praecedcntem diviitis dat mo^
nm binaria majorem. Cci)its raiio cx tennino genelali fiidW

fimc patet> rcjciftis enim in co tctoiinis B/', Cf" cric

tcrroinus poteftati rcfpondbns = (»+ 1) A^*+ B/", <e*

^piem^sCH-OV^^+ B/^^^qm pcr Si» divifiif dn^

j! ^ w j^/^/» iufi»i«P in ipfiniaim cxacvcritt
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ftgg B£ USU SEI^lEIilJM B^ECUiiK^NriUM

L^ EXBMPLirMlL
Sii jdm frtf^fitd dftufk x*.— x%— — ja o. o^jv

mdximd rddix == 3 , re/ifu^e dud M^idks = — i , & qua^>*

ratur maxiaia fadix' ope Seriei cccamitlK'» cujiis lals icbttw^

nis cft 1 , 4- T> + 1 i unde odtpr

i> i> <J> i4> 47* 135. 4»*>

^us idco i<uis ciio valorem 3 exhibet, quod Poteftates mino-

ns ladicis~ i , etiam(i mtiltipUcefitur per »+ 1 > tamea mox
pi» Poteftadbus ipHus 3 evandcanc.

EXBMPLUM /IIL

Sin autem ptoponcretiir aeqaado «' 4-^/^«

—

%^r~r 12=0«
* cujus radices Aint 3 , — 2 , — t y multo taidius maxinia^

iew piodec. Orietur eoim haec Scrics

, 1, — 1, 9.— i» 6^, 3*4J7* 347» 534J»4Pi;»
»

qua; adhuc IpngiiTunc continuan dcbercc > ante^uam pacerec

,

nuGcem indei oriuiidam efTe =3.
3A7. SlmlUmodo litciBB Araoresdfoic sequeks, ilu uc de-

noffllnacoris FaAor unui efe (t— leliqui z—
I r« , ^c;^ , Serid recuctencts cerminus generalis eiic =
^»( C«4^iyiyi)A/+(»+i)B/+C/+ D/+ Cr«&c.)

Si etgo/ fiiectc maxima cadix» acque m fiierii aumeros camus*

mf Pocefiaces , r** &c." prc evancicaac» tnm ex Seiie

rccurrcnte orictur radix ==

t(» + 2)(>^+OA+ »+ OB'+C ,

i(«+ OC»+a)A+(»+i;B+C^'
an«* oifi ifo numetus maximus & quafi io&ucus» venim ip-

^
fius
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tJt K^iyj^CtBVS MAVATtOK, IKJ>AGJND, 9^9

'Cus f 'wJorcm lndioiblt Eric «atctn ifie radicis valor^f^ iCyt.

TCVll,
+ 2 j A + B

'

Qgod fi ailtem f non fuerit radix maxima , tum invenrio m!a-

yime multo magis adhuc itnpcdierur ; undc fequitur Tquatio-

nes, quae contincant radiccs aequales, hac methodo ptT Scries

recurnentes multo difficilius rcfoivi , quam ii oimies radices e^
fent intcr fc iricrqualcs.

348. Vidcamus nunc quomodo Serics rccurrens in infinlruni

continuata debcat eflc comparata , quando dcnominator frac-

tioois hahci Fa^ores imaginarios. Siot ijgitur fra^nis

Fa(5lores denominatoris rcnles i— fz, i

—

rr, 8^c. , Infu-

perque Fa6lor trinomialis r — ipz,. cof <p -{-ppzz continens

duos Faftores fimplices imiiglnarios, C^od k ago SeriestC*

oinrens gl iila fradione orta fueri(

^-l-5;6-hC«*4-i>** +
crit» pcr ca ^ iupn cxpoiiiimiis , ooSflicieiis P sa

vmmcrus / iiiinor fiieriC', quam imiis ceteconim f , r, '&c»
lct iic flMBtmaTfldae aMywtkinit

fit realis , tum ca per Serics recurrentcs aequc reperietur » ac

nuUx radiccs incncni; imaginariar.

349. Invcntio crgo maxim:^ radicis realis per radiccs imagi- • .

narias non pcruirbabitur , Ci hx Ira fuerint comparnr.T , ut bi-

narum , quae Fadorem rcalem coinponunt , produCtum non fit
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1*11* L iiia|iis quadrato radids maxiiiue. Sin aocan binsr ejuihiodl
' ntt ladices imagioariae , ut eamm prodndum adaeqoet vel

adeo liiperet quadiatain aiBziim? radias realis , tum inveft^.
tio aote expofita oM dedatabit» propterca quod Potdb»

f*\frx fimili Poreftate radicis maximx nuaquam .evanefcic ,

etiamH Scries in inHnitum continuetur» Cujus aeiDpia iiluflnh

tioois can^ iiic adjicere viiimi eSL

atimam im>efctgdn oforteM,

Refolvitur ha?c jcquatio in duos Fadores (v— 2) (

+ 2 ) i unde unam habet radicem realem 2 & duas rcliquas

im^inarias, quarum pruduCtum efl 2> minus quam quadratum

ladm tealis. Qaamob rem ea pcr modoffl hatoos nadiaim
cppiiofii pocerit. Fdrmetur ergo Series tecmrefls es (cala re-

laooDts o» -i- a» 4* 4> quae erit

t,o»a, 4» 4, itf, S4, 4g, tsft» xpa > 4i^> &c>

oode ^cis iuculemer radix tealis % cognoia potefi»

£X£MPLUM IL

^FffipeJhd Jk dquatw —4XX+ 8x— %= O , fujm rddix

MMM Ttdlis ejl 2 , btmtmm im^igiMriMnm frtdttdiim vert == 4

,

.QiaBramBs.ef]go tadicem pcr Serkm recarremem > quod quo
fidlius fieri queat , ponamus # ;mp , ot habcator ~
VJ^ + aji «—' I «o » unde fiMmentr derics tecncrens

X» X» 0« o, 1» a, I, 0,0, 1, a, s, t, te»

in qua cum iidcm cermiiil perpecuo tcvcftaatur , nihil indc

aliuti
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IN KADICIBUS A-QUATION. INDAGAND. 29T

aliud colligi poteft , nlfi radiccm maximam vel non eflc rea- C kt.

lem , vel dari imaglnarias , quarum produ^m aequalc Gt aut iii* ^^^^
pact quadiatum radid* rcalis.

—

—

£x£mpj,umII1.

Sitjdm frtpcjits dfUMtto x' — 3XX + 4X— 1=303 ttifm
-

tmUx ftd» eji I « imsmtMrianm vero predMihim s«

Formecur cigo ci Kala rclationis 3 « — 4, + 2 > Seties.

5* — 7» r' *5»— » J»

—

*+ 1> 3^ ^J»

m qua cum termini modo fiant affirmativi , modo ncgativi ,

radix realis i inde nullo modo cognofci poterit. Hujulinodi

vcro rcvolutloncs femper oftendunt radicem , quam Scrics prac-

bcre dcbebat , eflc imaginariam ; hic cnim radiccs imaginariaE

potcflate funt majorcs quam rcalis i. .

*

350. Sk iginr in fiaAione gcncrali prodndtim binunm la-

dlran imaginariaRim roajus quam idUns ndids mlis qua«

dratum > ita ut prx /' rcliquse potcfiatcs q\ > &c. , cva*

aefisnt fi « fir nmnenit infininis. Hoc eigo cafii fiec F«

P =A.^;.(;;+i)^+B./m,«4) Qjl««-'

cxprcflTio nunquam valorem conftantem induct, ctiamfi n fit

numerus infinitus. Slnus cnim Anguionim perpetuo maximc
maocnt routabiics > ita ut mox fint afiBrmativi mox n^ativi.

'jyt. Inierim tameQfi^fia^kmesiiBqnenies •

inodd fiifflttiinr , indeqtie lictene A & fielknbemur» finiul nu»
menis « cx calcnlo egiedictur i rcpericcur enim F/^+As '

»i2/* ^tf^> undc fit eof, ^ = i^i^-^ fimilitcr vcro crit

O o a e^.tp^
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DE USU SEBJEM^UM ^EC UE^i^BKTrVM

<p B=s £^^1^, ex qnMmii diionim valorum ceoip»^

tatione fit /i= V atqtt« ^ 4> «
^^^(^ji^iOf"— X^g/

QiuuaokremJiScricsrccurreiis

jam eo ulijuc fucrit continuara , ur prae reliqoamm radicnm

Poteftatcs evanefcant , tum hoc mo<b fai^oi: trinomiaik i—
%^z,.cof<P 4- //^^ potcrii iovcniri.

315^ Quoqiaov iitc calculus non £a&s excrcitatis molefligm

€fcmpoiflk>eiiiiitotaiiihicapfKHaiiL Ex ^nkweipfiitf-^ ia-

CAtoorirur AP./.>».(» + a) 4> + B 1),<?>^

Q>fin.n<t>^ff.fm.{n+ i)<p
Pari lalKttlC-oit 4*^

(1.+^) — ( + ^
?^ . jMuati* ius duobus> ( "+ J ) <^— Ajjfii: (»+ »)<^

uuwu>

vdoribus fiet •
'

*

tQ/f.fn.(ff I)^/«<^3)0—QQ^>.CH'X)^:/Si(%fc*)^

Ciiin aocem fitj&.4iySwi ==s eif^d—

T ^Q^^ C X — 'tf.*^ ; por -j dWfii. dat.

fm.2(t>.fm.0 unde r^^^— <'^34>» %fr,%ip.Jtn.(P= i^JiM,^^

trf,^ & 1 —trf^ = a>i.4>», qno crit ffp^K^
%Qi.cfj:<p,^€0f.q> = ^^d-j2-,atquc^^^|^: uodc

iiiperiofcs
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IN K^DICIBVS jESIUATION, IHDAGAHIX aS3

fi,perior« valort, p«Hfc«n.. lcilicct/-=,/^^ac^*=xVlL

iV( Jft'
— i^O (KK— sisy

Si deDOfniimor fia^onis, ex qua Serics. recuttenSt

&fnmr , plures habei^ Fatoes trioomiales tnter fif sequates»
*

tain,rped9a fbrniaterauni |c|h;ciUb: fii|n3 «la^, |ia(eSit,in^Q-

tionem ndicum midto magai Setl incertam. Interim tamen
ma qua^cunque radfar reali^jStta pHntlme-feertt deteda» tum
arquationis tmnsformatione lemper valor cju^m radids multo
propior em^qr* Poaatur enim x mquif» i«iori itii- )am de«-

tcAo atque novat «quatioitts quarramn jpinima raflix.^o.

y , <\ux «ddica ad illQm Talorem pnrbcbit verum ipiius ic va«

lorcm. r , I

B, X LU 2 LV
M

Stt ^ropoftta ifla itquatio x' •— rJXX -f- TX— 4. =^ o , mj^ ufjam

rddicem ftrc ejje =- i mde conjlat , ^uod^^ jHtfofi x= l , fr«(iU'

a'—-jxx+ jx^—^4=— I.

Ponatur crgo x=i i -h)', fietque i —-2j—^^'a?F5 0, unde
pro radice minima invtnienda formetur Scries re)qir^ens>;cujtts-

icala relationU 2,0, + !, qu^ erit • ' • * •
1
"

mdc lad» mmtna ^Ais crit proximc.^^^??F^. o r4«l«3hi

ita ut fir = i, 453397 . <qui vaior tam propc vix aiia' a»*
thodu a.t.jue facilc obrincri poicrir. i

354. Qaod autcm Scrics quarcunqu^ recurrens tandem

tam prl>pe ad progrefiioncm gcomctricam convcrgat , tiim cik

ipfa lege progreffi^ll^ Aatk» Mle^cOjgiidrt^ potcrit , cujufoam

«quationis radbc /it i|^r»..^ott^ qui^cy dtjrjfone unius icr*

mini per prxcedeateai orlfijfr.
• Sot < { • -g- * f ,

s t

»

Oo 3
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294 i>£ USU SEiilEiiUM i^ECV^Ei^NTlUM ^

tiB. L Q^, R, St doc

" " tcrmini Scrlci rccurrcnci^ a principio jam longifYtmc remoci a

ita ut cum progredionc geometrica confundancur ; ficque

mS+ QR + yQj^- feu fcala relationis +€, +y-4-^.

Pooatur vaioc fira^onis erit axvi -|r &

— qui in fuperiori sequationc fubfticuti dabunc

imdfi patet quotum tamkm fN:ael>a;e ladicem unam squa-

tbiits tnTcfRst* Hoc vero & pnecedeas methodns indkats

practerea vero doccc fiadionem dare maximam aequatio-

nis radicem.

355. Potcft quoqne \\xc mechodus inveitigandariun ri\di-

cum faepenumero uciliccr adhiberi > (i aEquatio ii( inEoita. Ad

qaod oftftndendam pcopofita fit cqintio -^^.a «-r^

—— + cuius radix mioima » exhibet Arcum
.120 5040
30* ^ feti Semipet^heriaB^ Circoli fett^nton; . PenittCBav .eigo

cqiiatib aid hanc fouiiam 7 . ;< ui :

HSacieli^ fbnnec^r^Series fecucreDls/ cojos' fbda reIatloo& eft

iiti: •'.'»
. ji ; ciitqiwii^eite. HacuneQiff
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IN 1(4I>IC1BUS MHUATIOX. IXDAGANIX, 99%

Ac cx ivopQRioiie Peripheri« ad I>iamettum cogpita dcbebat
^

eflesao» Ttf T^S* ita iit radBtinveotattfmim parte —^

—

''^ 100000

a vero dilcrepcr. Hoc autcm in hac arquatipne commode ufu

venit t quod ejus omncs radiccs fint reales , atque a minima

reliqua^ latis notiibjlitcr difcrepcnt. Quae conditio cum rarif-

iimc in a^uadonibus inHnitis locum babeats huic methodoad
cas refolvendas parum ufiis relinquitur.

C A P U T .X V 1 1 I.

frA^ionibHS cominms.

y^^Uoniam in praecedemibus Capitibus plura, cum dc

Scriebus in£nitis » tum dc produdtis cx infinitis

Fa^oribus cooflails diflerui, noo incoiigpinim fofc vtfimn eft>.

edam noimiilla de tertio quodam cxpreflionum iiifiniidrum

genere addidcto , quod contiottis^fiaAio&ibiis vel dlvifioqibua

continetun Qoanquam enim boc genus pamn. adhuc eft eft-*

cullum, tamen non dubitamus » quin cx co amplidimus ufus in

•anaiyfin infoicorum aliquando fit redundamrus» Exhibui cnin
jen aUquoties ejufmodi ^ecimina , quibus haec expe^atio non
pantm ptobabilis redditiir. Imprimis vero ad ipfam Arithme»

ticam S Algcbram coir.muncm non contemnenda fubfidla aflcrt

iOa fpccu latio, qitEiioc Capitc brcvitcr iodicare atque cxponcre
conititui.

357. Fra<^'oncm autera continuam voco cjufmodi fra^S^io-

Dcm, cujus denomiDator conftat ex numcro intcgro cum fra-

dtione , cujus dcnoinlnator denuo tft aggrcgatum cx intcgro

%c fractione , qua? porro limili modo i\i cuniparata , fivc ifta

aifeftio in infinitum progrediatur Ihc alitubi fiflaiur. Hujuf-

aoodi crgo fiaAio continua erit fc^uens cxpreillo «

4
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LiB. L ,
•

ifi quanim ftnna primi omnes fiaiftidaum imineratores iimc uoi-

lates, quam potittmum hTc cootemplabor > loaltera. yero '6r<-

ma iimc numeracores nttmdri quicun(|ae.

5 58« ExpoHta ergo fi^addonnmliarum contimiarum fiirma

»

mimnm videndum eft , quemadmodnm eamro figmficatio con>

liieco moce exptdla inveatri xpwaL Qax uc facilius inveoiri

poffit» pro^«aiamur per gradus, abrumpendo Ulas fia^ones
pnmo in printa , tUin in fecunda, poft nrtertia& ita pocro fia-

aiooe; quo fiido patebit fi»e

S 55=

«—j

—

, 1 j ,
a!bcd + dh aA -j- cd '*^ l

3fp. Ecfi h liia fiiftionibus ordtnariis non fidlelev» lecun-

Attn qmini numeMtor ac ^etidmiiaator ex litceris «^i »4,

too tomponailctir^ per^^idair > 'cMm aEC^denti ftatlm ea*

teblt j •que^dmodum qUtfHbj^ SenB^ ex prscedendbus

mati queat. Quilibec eniAi nunierftor eft agg^reg^mun ex nn^

meracore ultimo per novam licceiiam multiplicato» & eae nu-

. mcmtore
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CONTTKVIS, 297

iDMratore penultimo fimplki : eademque Icx In dcnominatori- cxt.
hus obfervatur. Scriptis crgo ordine litteris c, &c. , XVIIt

cx m iaiSdaDes ioveiicae &ciie ibniiabiincu]: hoQ modo —

—

ubi quilibet numerator \mtxSm , fi pnccdoitittm ultimiii per

indicem fopca ibipiiini nnhipUcccnr aiqiie «dprodu^um antc-

penuitimus addatur > qux eadem lex pro denominatoribus va-

kc Qio autan hac ab ip^ Imcio uti iiceat, pixfixi

fiaAioiien ^ qiHt $ tfdamfi c fiadtDoe contiiiiia noii oiittiir %

tamen progreffionis legem clariorem cfficic. Qiiarlibct nutem

fi:a^o cxliibet valorem fi^dionis continu^ ufque ad eam licte-

iam> qus anteccdenti imminet, inclulive continuata.

3do« Siinili nMHio altem fisAiofiuin confiniiaruni fimm

^+ w+-^-7r*

4ahit » proot alib aUtfqiic locis abrumpitur» feqiienics vatocci

+7+ J£. 6i+^t

£uleri Imr^duSl, i» Andl, //^«./^rw. P p quarunn
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Lii. L quarum fratfttonum quoeque ex binis prscedcocibus fe<|l^^^
io modum invenietur

*

M h e d t

• C y ' •

Fradionibus fcillcet formandis fupra infcnbrinnir indi-

ccs 4« «t dy &c.» in^ aucem iubiaibaotur iodices «»C»

y»/» && . Ftima fiadio itentm conftinKitiir 4^ « fecundao

1 tooA fequemium quaevis Ibrmabitnr antccedendttm nl*

tim» numerator pcr indicem fupia icriptum , pcmiltHiK erp
nnmeratoc per jndicem infia teriptum muldplicetnr ambo
pcoduda addantur , aggregatum erie numeracor fiadioois

quentis : (imili modo ejus denominator erit aggregatum ex ul<-

tuno denominatore per Indicem fijpra fcriptum , & ex penultimo

denominatore pcr indiccm infra fcrlptum multiplicatis. Qu«-
libct vcro fraLlio hoc modo inventa pr^bcbit valorem fraiftio-

riis continu.v nd eum ufque denominacoicn^ , qui 6a^liooi ao-

tcccdcnti cft infcriptus, continuatae inclulive.

352. Quod fi ergo hae fradiones eoufque continucntur

quoad frn^lio continua indices fuppcditct , rum ulrima fraiflio

vcrum dabit\ aloiem fradionis continua?. Prajccdcntes fraLrio-

ncs vcro coiuinuo propius ad hunc valorcm accedcnt, idco-

quc pcrquam idoneam appropinquationem fuggerent. Ponamus
enim yerum valorem fia^onu continus

^4.« f dk — »

atque mani&iluai cA fi^ftbncm prlmam eife majorem
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qnam ; fecu&da vcto -j ounor ertc qiiamx; tertia d+ -f-xviu.
icenmi Teio Talocc ciit majori quarta demio minor, arque

ha pono hae fiadioties altematim enmt majores 9c minorea

quam x, Porro aucem perfpicunm eft quamlibet fiadioocm

propius accedere ad verum valorem Jt quara ulla prarcedeo-

tiuni ; undc hoc paAo citidlmc & commodiiTime valor ipfius «
proxime obtinecur ; ctiamfi fin^o cominua in infinitum pro-

grediatur, duounodo numcrator^ y» /> &c., non nimis

aefcant ; fin autem omnes ifti numeratores fiierint imitates >
tum appropinqnatio niilli incommodo eft obnoxia.

3^3. Quo ratio hujus appropinquationis ad vcriim fractlo-

nisconcinus vabrem mdius pcrcipiatur» conlideremus iaau^o^

num Invemarum ditisrentias. Ac» pcima quidem pcaetieEb

mi0a > difierentia iaier iccundam ac tertiam cft ^ quat-

ta a tertia fubcra^ relinqujc
^^^J^q^ » quarta a quinta fub«

traftarclinquit ^^^^g^. f-^y^g^^^^ , &c.. Hmc CJt.

primctur valor ii i<^tionis concinuat per Scricm terminoium coa-

fHcram tioc modo« uc Qi

qua? Secies todcs abrilmpitur quoties fiaAio cootinOa non In

infinitum progreditur.

, 3^4. Modum ergo invenimus fiadioncm contlnunm quan^
cunque in Scriem tcrminorum , qiiorum figna altcrnantur

,

convei^tendi > fi quidcm prima lictera d evanckat. Si cnio^

fiicrit

Ep a
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eric per ea , qu^ modo inyenimus ,

ikcd + 4» y*; +~C^«+y ^C.^)

Unde ,
c*, Cf tf^y &c. fuerlnt aumeri non aclcentes, ud

omnes unltates. denominacores vero d,k, c , d» dcc. numeri

int^i quicunqoe affirmativi, vilor fiafiiotiis cmidhuat exprif

neciir per Sefiem tennitionim oiaKiiiie convergcntcub

l6y* Htsprobe confidjetads.pcNerit vidfliin Sedes <pwam^
que tetmiooram. ahcmantiun in feiAiooem.coniiniiam convc^
li , fea fiafiio comlnwi inveniri cujus valor aequalis fit iomins

Sctici pcopoficfR». Sk enim prapofim luec Seriet

jr ^jii— C— D^ +K— F«f-te..

erit , fingulis terminis cum Sciic ex fi^a<^one concinua orta

com£arandi&

-j hiAPque«i=s

•^ - ^ undefitC-

C ked.t.-tQde-tyhe+^hc+ Q/*-* (^+CKC D)
drc.«.

:,,aim.lk.Cl= 2^=1.» eritl«+C= ^^i^ imdfe
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Og^-e^A^'^'^^ ^ -
^^^^^ — ,

ABbcd

•'"^^ ^c+ C — B=C (B=CXC •

C E e f •

fimili moclo reperictur t= ^ ^

-

^p
-—^ ^

& itaporro.

566« Quo iiia ia darius appareat^ pooamus die

? = ^

T = b(def+ &c.

hadefg^ &c.,

ciit tz lc^ httmii cst^fcfioflnin

fi = + yP

T = Sf tK

&c..

Cum igicur lus adhibendit littcris fit

jp j^je- «Ji Jis ^ 5 » '

3^7* Qionnorcrgo poninini efle

cnt

Digitized by Google
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L19.L B C. - B£,—: ' - Q,'' * A *

C y? Ci(.

B JL * F?
-£. = f!lS. M
c s ' CQ.

D r' / jDIC

Porro vero diifereotus iumcndis habebitur

^ n^ ^CX? — C ) «i

B— c^ ^^1L=zjlL> =l£J.

K ? o .9 S

*^ " JB^ST KT r *

&c. &c. &C

Si bini igitiir in fe invicem dttcaiiciirs fiet

Unde, cum fit F j j*^
B
~^ *

C = ^*''

-4— B
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ji BD

i

t . , .
C A p.

&c. .
'

-

5<?8. Invcnds crgo valoribus numeratoiLun «> C, yj &c.,

dcnominatoics c^dy € , &c. , aibitrio noftro relinquimtur :

ita autem eos aflumi oonvenic , ut , cum ipfi (int numeri iiite-

sri « tum yalores integros pro «$9^,^,/, &;c. , exhibem.
Hoc Tcro pendet quoque t natuni numcroruii^ B^d
vtrom iint Ihc^ an fra^. Ponamiis e& numeros iDtegrot»

acque quacfito udifiet ftacueiuio

. c =z A — C C = B v— C uode fit =^C*=C— Z> ^= BD
f = D — E # = C£

&c. ftc
' Quodrca» iiierit»

A — J + C— D +• — F + &c.,

Idem ipfias x valor per fiaidtioiiem contiMMirt iia opiiaiii p^.
tcdt» ut fit

• , • ,. . •

.

• - "»•••

^—c+ cg

5^57. Sin auiem cmiies tcniwnl Seriet Gbh mimett fiafii •

Im utfiiait

• .. ^ .

liabebuncur pro «> y, &c> requcmec valofes
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.
B* c d

• 7* *~ B A'^~ ( B — A ) (C B)*

Paaaair ogo tic feqatcar

i = ^ ; « = I

r = B — A ; Q = AA
d = C — B i y = BB
e = — C i J= CC

fipc.,

eritque per fia^onem contmuam

'= ^5=^5^_cc_

EXBMPLQM L

CUB Senei propoiitiB valor fic =/a, erit

EXBMfLUli II.
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4 3 1 7 9 :

Sobftitiicis locD By P, sinncns 1« 3»

&c*» ocktur
r •

hiocque, invcrcendo £;a^oneai> crit

^ eft expreilio, quam BROUNCK£RUSfNninumi|Coqiii^

,mtuia ctrciili prooiUt.
r

£X£MPLUMlIi
' Sit propoiita ifta Scries iniinita

quapjOb v^= w; B=:^;4-«i C=ai+a«> hanc

£:a<^onem concinuam muuciu:

^ mm

ear qua fit, invercendo>

m

Digitized by Google



30^ DE fK^CTIOKIiVS

£X£MPLUM IV.

Quonjam) iiipra $. i7$.> mveniaMis dle

' t - I —
- * --

cnt, profiadtbne coiid]liitiKif,<^a«i; Bsssm^mi C«

370* Si Serks propoHta pcr comifinos JFaAores progredia*

tiir » ut iit

tum prodibunt fcquenccs dccerminationes

h - _ ke , ^ Bcd ;
• _ , _ j-— ^ y _ Qjj i /(C — l> '

(q— i;c^^==T5' (D— i;^'***'^

&t ergo ist iequkur»
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i?' ? — \ XVIII.

C— X i y = B
f «sa X>— X ; ^ = C
f a=3 E I i • s=s X>

imde codequeiiter £efi

Quoniam , porito e numero cujus Logarithmus eik = x ;

fupra invenimus eiTc

bec Series In &adionem contlnuam convertetur ponendo

A =1 * B=i%9 C— i , D— &c. : quo ergo kCto
habebitur

unde » afymmetria ioitio xeje^» etic

3 +
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Lii. L •

, _EXEMPLUM II.

feveniiotts quoque arcus, qui nufio «qmlli fiimitaf ; co(S^

fiLUm cfle =1 — + —~ + "

&c . Si ergo 6ac ^ i , Bs: C=si2, Dajo;
£— 5^9^., atqiie Cofioitt acciif qui odio atqyatur^ po-
MtursjTj cflt

1

ICIl

s —

371. Sic Sedcsiaiiipa: cum geomcccica coojun^» ictlicct

crifc

i BDdez ' CEefz

uocie fct
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- c A p;

?7i. Qtio auccm huc negotium generaBuf MAymm^^
Bamus eirc * • •

fictque» coropaiatioDe Micuat

, BDN*_deyz .

fiatitttituc valores &c«« fcquend modo

y =z L y erit « t=s ^

i = Bliz — CMji y— ACM^ftt-

^ ^ COz — DNfi BDN^y$, ;

fmde Series propofi» pa iequentem fia^oncEn contimianii

cxprimeeur
A

Habeat deniquc Scrics propofiw hujulinodi fo«

^
atque iequemes Talores prodibuor
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LiB. I. « — dijc» ^^-^

5 v= g^^^y^
,

* DN Jeyz SOefjz

ad faloces eijgo inE^gm iaTenieiidos fiat

^ = crit m 7=
c — Af^ — C = BLyz
d i^^ — Cr; y= CAfyz

O* —
/= r* — » f = EOyz.

8cc.

Unde valor Senei propofitae icaexiinniettir, itc Ik

Vei>uc kx pcQgrciHonis ihitima principio iiac maniidla, crit

374. Hoc modo innumcrabilcs invcniri potcrunt fra(5^iones

continua: in inhnitum progrcdicntcs , quarum valor vci us cxhi-

bcri queat. Cura enim , ex fupra traditis , infinitcL Sci ies , qua-

rum tamsat conftent, ad hocncgotium accommodari queant«

iinaquscque transfermari pocerit in fradionem continnam » cn*

jus adeo valor liimnise ilUus Seriei eft aequalis. Exempla

,

qux -jam liic fmic allata » iiiffidunc ad hunc tuum oAendendoms
crumtamen optandum eflec, uc mctliodus deccgeretur , cujos

beneficio , propoHta flierit fradio cominua quarcunque » ejus

iralor Immcdiatc inveniri poilct. Qaanquam enim fradio con»

tinua
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tlnua tranfmiitari potcft in Sericm inhnitam ,
cujiis fumma pcr

mcthodos cognitas invcfligari queat, tamcn pieruinqnc Sc-

rics tantopcre fiunt intricats*, nt earum fumraa, euamfi iit iacis

fimpicx, vix ac nc vix quidcm obiincri polTit.

375« Qy® autem clarius pcrfpiciatur , darl cjufmodi fra^lio-

ncs continuas, quarum valor aliundc facile aflignari qucat ,

etiamfi cx Seriebus inHnitis , in Cjuas con . crtuiniir , nihil ad-

modum coiiigcrc iiccac^ con/idcrcmus liunc iiat^tioncm conti}-

nuam

jp ss- i— r _

^ + —
cnjus omHes deiioiiiinarorcs funt inter «quales ; cnun hlac

nodo lii|iia npofito > finaioDcs fotmemiis

T» T» ~» T*
Htnc auccm poifo oricur boec Scnes

jrsaa o4* -L ^ a. .,, ' , . 4. -JL. ^
vei, ii bini tcrtnim conjungantur , cric

vcl

a. 14 1* 70

Quin etiam> cnm (k
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^2 -i— 4- —I— - ' ^ fa,

' ^4 2.3. f a. 5. 12^ .z. la. 2^ •

\. _ 2- 4. L- 4- ^ L_ &c •

c[iijf Scrics etiamfi vehcmcnter convergant} umen v^acanun
iumma ex carum forma colligi nequic.

' 37^. Pro hujurmodi autem fra<?lionibus continuts, in quibus

dcnominatorcs omncs vcl funt aequalcs , vcl iidem revcrtun-

tur i ivi ui ca hactio, (i ab iniuo aliquot tcrminls rruncetur,

toti adhuc Cit arqualis, fhcilis habetur modus eatum fummas cx-

plorandi. lo exemplo enim propofito » cum fk

ut valor hujus &aiS&wus oootiniu? Btsss^t—;
x, Fradtooes

vero CK ibiAtoiK coadniia aiite cnme , concimio projphis aid

hunc Talocem icce«hmt, idqixe tam ciio » ut viic promptior mo«
^u^, ad valorem hunc frfatioaalem per numeros fatiooales pro^

xime expriraendam , Invtniri qdeat. Eft enim V a— i tam

propc = ^ , ut crror fit inicnubilis ; namque , tadicem ex-

crabcndo> erk

^%— I = o, 4x44135^23^,
atque

ita ut error ttnmm in partibus centefimis miUcfimis confiflar*

377. Quemadmodum ergo fra^ooes continma commodiflS-

mum fuppeditan^ modum ad valorem V > appropinquandi , ita

jttdidan
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hdidem fidlliina va apentur ad ra^ices alionim niimeroruin G' a

progdme mveA^nidas. Ponttiiiis himc in Bnem XVIIL

erit « 8= —^ & jwp4-4tjp=«i, uiule fit 4-^+

VC' + -^^)«« ^<'""^/^~^ Hsec eigo fiaaio con-

tinaa infaviet valori railicis anadratae ex nmncro + 4 in-^

veniendo. Hincquc adeo liibiliniendo loco s iiiGceffive nu-

meros i > a> 3 , 4» &c. , repeticnnir Vij ^13$ Vj j

t«^2p s Vio ; i &c*« perdttdis lctlicet Us tadidbiis ad foc*

mam fimpliciffiiiuim : erit ci|go

I »

0 I

I»
I

z , I >

T' T* T

'

T' T* 8
•

0

a» a. a

»

a
0 I 29 = — X

3»
0
T'

I

T'
3

10
'

10 _33
33' 109'

109

3do
*

03—

3

0
T>

4*
1

4»
4
17

*

4» 4,

12 7»
7*

' 305
'

4
J9i
1294*

&c =5Vf—

a

&c.»

iiotandum autem co promptioicm cffc approximationcm
, quo

major fucrit numcrus a: f\c in uliimo cxenipio ciit v j—z

jII^,
utcrror minor fttquam «^15473 cft denQ-

minator fequentis fi:aCtionis ^-^.
^ 5473

Euleri bkiroduci, m Andl. wfin.farv, R r 378. Hoc
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^7?. Hoc vcro modo iliorum numerorum radices exhiberi

ncqiicLjnr, nifi qui /int fumma duorum quadTiroruni. Uc igitur

ha;c approximatio ad alios numeros cxtcndatur , ponamus d£c

erit

Unde jamomaiumoumeronimradices invcniri poterunt.Sit,verbi -

ac valorem ipfius proxime exhibebimc iequcittes finttones

7» a » 7» * » 7
^ I 7 If 112 239

1 * T* If » ia» aiS* Tio*^
^*^**

Erit ergo proximc -1±1±L^^^^ Sc V7^ '-^ =
2i ^457; idi at revera cft =2* ^4^7; 13 1 « ita ut oror nu«

Aor fit quam ^-^
^—

-

X

0000000
e

1

37p. Progrediamur autem ulterius poaeiida

erft
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C 0 K T I K U I S. 3if

. Mke a^k r+v/((^^c +44-*4'g)*+4; . CaV*~ 2iJF+T) 'XVIIL

ubi quantitas poft (ignuin radlcalc poHta ftefuiD tfk (mstm dno-

nim quadratorum , neque crgo hxc forma radidbus cx aliis

numeris ezoahqidis inienrit» oifi ad quos prima fbriDa)am (u^

lecetac. Simili modo fi quatnor mesm ^*^, cominuo
fepeticar denomioatores fi-adionis concimue conftituant , tum ea
plus non inferTlet quamie^da» ^ue duas tantumlittetas cohh

tinebat> & ta poiro.

)8o« Cum igitur fia^nes continme tam utHiter ad exCta^

dionem radicis quadratx adhibeti queant, fimul infervient arqua-

tionibus quadratis refolvendis ; quod quidem cx ipfo calculo cft

manlfeftum , dum x per Gequationem quadraticam nficftam de-

tcrminatur. Potcft autem viciflim facile cnjufquc arquationis

quadrats? radix per (ratftionem continuam boc modo cjtpiiiiu»

Sit propoiiu iihi xquatio

oc qua» cnm fitxs^+— » fubfiituatur in uhimo tetmino

loco X valor idcm jam inventus> cucque

fimin ergo modo procedendo, eiitper fra^onem continuam

iaiiaitam

a + &c,,

qtt9 autem» cum numeratofes h noo fint ndtates» «m tam
commode adhibcri poteft.

j8i* Ut amem ufiis in atitbmettca oftendatur , pimumno-
taiulum eft .omaem fradionem ordinarjam in fiadionero ooit>

R r a ' tinuam
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tSnnam toflvmt polle. Sit enim propofitak fiadio ie= ~ ;

in qua fit >4 > B ; dividamr ^ pcr J5 , fitquc quotus ^ m Sc

renduum C; tum per hoc rcftduum C dividarur praecedcns di-

• viror B, prodeatquc quotus ^ & relinquatur rcfiduum D,
per quod denuo pr.rccdcns divilor C dividarur ; ficque hrc
opcrado, qux vulgo ad maximum communcm diviforcm nu-

mcrorum A Sc B Invcftigandum ufurpari folet $ coaiiouciur ,

dcMiec ip& Snktat i lequeitti inodo

tdupe per natiitani divifioois

c
M

D
C

X

.+4
&c. &c. &c.

hinc, fcqucntc^ valores in przcedcntibus fubftitucndo, erit

tmde tandem » pet mcroi quocos iiiTeiitos d^k^f^d^iic.
lequeQtem in jnodnm ciprimetor, nt fit
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^ .4. i ,
C A P.

Exbmplum I.

Sit propofita , qus fequenti modo in fra^o-

rcm continuam tranfmutabitar , cujiis omiics numeratores erunc

unitates. Inilituatur fcilicet eadem opcratio
,
qua maxltnus COHIf

munis divlfor numeroium 5^ & 14^1 qua^ri iokc.

55)14.^1(24
118

11
H>4f(a

3)14(4
12

i;a(a

o
Hbic ergo ex quotts fiet

Fradiones quoque decimales eodem modo tratiimtttari fo»
teruat» fk eoim propoiicg

'-r-r 9* lOOOOOOOO
nnde hxc opcratio infiitUiUur

Kr $ 100000000
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't OuOOOOOO 141421356 I

• 2 8-127 1 2 «

171 > 7200 4142- 1 35^' 2
•

7 106780
) 00 /^50 J

50J080 1219324 X
4187*8 loioido 2

&c. 205^64

£x qua of^eratione jam pacet omoes deaonuoatores eflc 2 ^acqiie

adeo cflc i^» = I + '

9 +
*+ 2+—

cttjos expceffionis tatio jaai cx liipeiiotibiis patec

Imprimis vero etiam hic attentione dignus cft numcnis #, cil-

jus iogarithmus cft= i , qui cft «=2,718281828459, ttiide

oritttT '-^^pi ss» o, 859'4opi42Sp5 > qa« fiafib

iiiperiori modo tradctur , dabic quocos ici^ueaces

I

10

14

1$

22

85^x4091422^5

841154514^**4

T0000000000000
85914091422^5

14085^0857704
13^8^399^0710

550**4488
P9508p5pp4
9925886790

1213^^7 250x0204
&c.

fi ifle calcuius cxaclins adhuc, aifunico valore ipfius ^,ultetiiis

continuecur, tum prodibunt ifti quoti

I, €, 10, 14, 18, 22, 26, 30, 34, &c.,
qui, demto primo, progrc/iiottcm arithmcticamconilituunt, unde
patet furc ^— i
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cQius ftadlonts lado ex calculo mfioitefimali daii poteft.

|82* Com i^tur cx hujufiiiodt expiei&onibus fia&iones enii

aacant , que quan citiinmc ad Tervm valorem expreflionis dc-

ducant > hxc inethodus adhiberi potcric ad fra^ioncs dedmalea

pcr ordinarlas frad^iones , quar ad ip^ prozioie accedant » ei^

primendas. Quin etiam, ii BaiSdo fyesit propofita aijas w^i

mcrator & dcnoncunator fmi numcri valdc magni , fradlloncs cx

minoribiJS numeris conltantcs inveniri poterunt qnx' ,
ctinmft

propoMta; non im: pcnitus a?quales , tamcn ab ca quam minimc

difcrcpcnt. Hincquc probkmaa Wallisio olim traflatum focile

refolvi potcft, quo qua?runtur frndiones minoribus numerisex-

prcffe , qU3c tam propc cxhauriant valorcm fra^ionis cujufpiaoi

in numeris majoribus propofita;> quantum ficri poteric numeris

non majoribus. Ittfiioiies auiem nofira hac methodo orta; tam

prope ad Talotrm fiadionis continnx, ex am diciantur» ac*

cedunt^ ut nuU» numetis non majoribua ooofiantcs dentmr qm
propius accedant*.

Ei^ffimacttr tatio diametri ad peripheriam nnmcris tam exi»

guis, ut accuratior cxhJberi ncqueat, nifi 'numeri majores a«^

hibcamur* Si ^a^o decimalis cognita

modo cxpofito pcr diviiioncm conuDuam evolvatur> repcriea»

tur fequenccs quoti

? > 7» 15 . I > > I 5 i, &C.,

cx quibus fcquentcs fraftioncs formabuntur

,

lecunda ira^o jam oAcDdit cfle dhunccnim ad peripherisBn ot:
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J>S fSiACriOI^IBUS CONTiNUlS,

LiB. L 1:3, fieque cerce nuineris oon majoribus accuiactas dari po*
'

terk. Tcrtia buSdo dat radosem Arthimedemn 7 : %% ^ ae

qulntt MaiMdm qiue ad Terum tam prope accedit» ut enror

minor fit parte . Ceterum 1» fiadiones altematim

tto iimc ma^ores minordque.

EXEMPIUM II..

• Exprimatur rado diei ad annum folarcm medium in numeris

minimis proxime. Gum annus iiic iit j^y', 48', jj'',

continebic ia firadiooe aom» unus 3^5 lirl^ dies. Tamum
»0400,

cigo opus eft ot haec fia^o croiTatur, qu« dabit Kquentes

quotos

4f 7> ^> '» 4
undc iftic cllchmtnr fradiones

4 ' 29 ' 33 ' 227 ' 260' 747'

Hor^ ergo cum minutis primis & fccundis, qii^ fiipra 35

j

dici adfunt, quatuor annis unum diem circiter faciunt , unde
calcndatiura JtUianum originem habct. Exadius autem an-

nis 8 dics implentur , vcl 747 annis 181 dics , undc lcquitur

quadringentis annis abundare py dies. Quare , cum hoc inter-

aUo ouendarlum jMUmmm inierat 100 dies, Gr^gmMm qtu^'

temis ieailis ties aonos blflexdles in communes ponvettit.

FINIS TOMI TRIML
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