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Vi l/zz friffimi :thm’ Ampliffi i
PA T RES.

e e m.i:m
Amphﬁimi PATRES, quam bonarum artium
przfidio, & augmento conferre {oletis non
cura modo, & vigilantia, fed & utilis atque.
opportuna opera, & efficax auxiliom. Flo-
rentiffimam nempé hacin Urbe Academiam
habetis, Veftraque fuftinetis munificentias,
quam unicé placendi Vobis viam concivibus
Veftris intento veluti digito PaTrES pruden-

tifsimj monitratis, & dulce ﬁmﬁl Incitamen-
A 2 rtum

= Agna eft Illuﬁmﬂ’imx, atqw :




"
tum premiifpem additis , & premium ipfum,

fola meritoram ratione attenta, identidém 1n-
dulgetis; Quo1pfo, & nobis virtutum ftudia
incendits,& vetus dotiflime Civitatis nomen
fervaus, & maximam apud exteras ipfas na-
tiones gratiam mms,cum clariffimos exVeftro
hoc Lycea Viros promitis, & per ipfas rogati
{pargitis, & elargimini 5 utea quibus noftra
hzc {ecula abundant Scientiarum incremen-
ta, Vosetiam, Veftrumque hoc Athenzum.
non ultimum quaﬁ fontem agnofcant. Qua
propter 1d nobis, quibus hacin Urbe nafci,
Veltroque, Huftriffimy, ac Amphﬂiml Viri,
benefitio meliores inter Scientias educari cen-
tigit grati animi indungit officlum , ut genero-
fam Indolis Veftre magmmdmem pm'-:dtce-
mus, & Veftrum efle quidquid hacin Urbe a
doctifsimis, quos Vos 1pfi afsignatis Prace-
ptoribus m}ﬁrls didicimus , unanimiter fatea-
mur. Atque 1d quidem in primis, quod Oput--
culo huic materiam facit omnititulo Veftrum
effe nemo inficiabitur ; eft enim hac 1pfa Ars,
quam hic primum a rudzmenm acad prima_

¥C-




veluts foetura excitavit Celeberrimus P. Bo-.
naventura Cavallerius , quem Veos 1pfi maxi-
ma , qua foletis confiln maturitate ad Vosac-
cerfiftis , atque accerfitum impenfa Liberali-
tate toviftis, Veltrumque effecitis. Crevitilla
demnde, & ad exteros migravit; unde tam,mu-
tato non tantum nomine ,fed & Analyticam
induta fpetiem, & quantum mn melus conver-
fa! Itale punc primim Veftrum precata pa-

trocinium fe denud redux committit: tenui

hoc hberculo WC@P‘:& ’ Qm pﬂmuﬁ In. omnt

Italia Analyfim hanc ex profefflo traditurus
prodit, atque vulgatur . Dum igitur Ampliffi-

mo Veftrorum Ceetui hoc qualecumque ffu-

diorum {pecimen,quz Veftro hoc in Gymna-
fio renovantur humillimé exhibeo, non qui-
dem quafi quidquamVobis largiturum me fi-
fto , fed quod unice Veftrum eft tandem Vo-
bis 1pfis redditurus accedo , nec nifi timidus,
oblate {cilicet rer tenuitate perfpeta. Nec
tamen 1d miht minorem fiduciam facit, fore
fiquidem ut benigno afpiciatis Vultu opufcu-
lum,quo Veftrum imploro auétorabile patro-
Cle
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cinium;ea nempe ‘eftisClementia, ut quz paf-
sim Veftro firmanda przfidio hocde Lyceo
ad Vos quoudi¢ confluunt tamquam {i Ve-
{tra non effent humanifsimé excipiatis,at qua-
{i non Veftramodo,led & Veftrum pars etiam
forent potentifsima’ protectione tueamini.
Hanc operi huic, hanc mihtipfi, PaTrEs Illu-
ftriffimi, atque Amphffimi exopto,& fupplex
pofco,& confido etiam,tanto me au¢tum auf-
picio majora , & Veftro digniora nomine , &
multa, qua Vos veneror obfervantia in dies |
daturum . Deus Optimus Maximus fervet
Vos dii Huftriffimi Viri, & Ampliffimi Pa-
TREs, felici Scientiarum progreffui, Urbi{que
faufto Regimin natos S

-~ DD. VV. Hluftrifs., atq; Amplifs. ™

Bononiz Kal. Januar. 1707.

Humillinaus Devotiffimus, sty AddichifJimus Servns, & C Jiens

S AU Gabriel Manfredi.
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~= el Radivns in hoc opufeulo Conflructionem Equa-
W tionum Differemialium prim: Gradus éx col.
leitis, & in ordinem difpofitis y €& analytice
demonfiraris [peciminibus . que clariffimi no-

st flro hoc wevg geometre tn libets [parsine, nullo
quidens ordine y nullarve methods ratione habita , prout pafsim
TR ANE ﬁu&ltm fm e/drgz’ﬂ'-.: Ac ne qm}:ie'm totam hanc
funditus materiam exbauflam efie {peramms yeft envm. illa, rion
cvirtbus modo noflrisy quas infirmas admodum fatemur 5 adbue
imperuia, fed quantum huc ufque conflet yincompleta adbrcs
witila s wt vacderetraltatum abfoluc fimum ex tis, qua adnos
#fquepervenerunt incventis fruftrd defideres . At rvero, cu ply-
Fatamenextentdrecentioribus =::d.mfrfaﬂdi f altewn exordinm COH-,
ﬁr;}?m y eaque non quidems ordinarim; < ad unum. quafi finer
collimantia , fed ﬁgfﬂf&’ﬂﬂﬁﬂﬂfi ordine [er-vato in Literato-
roam diarits,que quotidic vulgantur dilipentiffime inferta fins,
acpriecipué-in aitis Eruditorum y que Lipfie accuratsfims colle,
Etoves imprimunt y ac 1 aitis Regie Scientiarum Academiz, ac
alibs proflent , faserat, ut hac omnia-clariffimorum irorum.s
Schediafmata novam omnins artem claudentia, <o feré exem-
plisplunfquamregulis indicantia in ordinem recvocarentur , & abs
oceultss Analyticis fontibus smmediate dericvarentur , ut fi me-

thodum completam non [uppeditent , id (aleém quod continents
‘quod nec modicum eft s nec inutile, pre oculis poneretur’y adcom-

modtorens factlitatem deduceretur , atque sngens labor 1fs dese~
| | - retur,

e
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Ferur, gz;iéza.f hec cordi jﬁﬂt, quen, gﬂ;ﬂ'aﬁam% regularum con-
teltura y @ dedulliones per prefJa ut plurimuwn exempla partr-
cularia infungunt,atque prefeferunt ; dum intervm Clariffims in

roc calcudo primi inventaris LiethnitZ i apus de fcie ntia Infinstey

guo id totum pro renara 4 principifs ufque: delucidetur expecta-
s, atq; otinm tanto,tan sutils opers necefJarium apprecamur.,
Libellus itaque nofter C ?ar{ﬁ,_M&rﬁh{ﬂﬂiﬁ Fofpitalis celeber-
rimum opus de Iufite Parcvis excipiet , non-quidem quafi ab il-
lo ﬁmndm'ﬁ;dwi “poffity qus.tanto difcriminissnger-talle ab il
degreditir ; [ed quod poft calculs differentialis. fundamenta thi
dilucide adeb per(peita sntegralis caleulus, de quo hic tractatio
qualifcumaque inflituitur Geometrie curfum peragents fe fiftat, Si-
cuti et 7érie£ citjufruds. quantitatum continue HAuentinm, boc eft
rvariabilium, firve slle fint cufufcois Curcve ordinat e, fi-ue gug-
uis alia feries aflignatur: per.differentialeni calonlum fluxioybhoc
eft minims incrementi quantitasy fic cvictfsim.in noftro.calentn
sntegralis data fluxione, fivedifferentiali quantitate invenitur

quantitasy cuicompetaty atque ._irzderadmmfyé f@{fﬂﬂﬂmﬂ&ﬁ
freationes eurcvarumy cubature [olidorum, fuperficierumque com-
planationes devicoantur; fed € Curwarum 1mRumIera biliumyex
data T angentivm rondstione, ﬁ?‘*qumlulwimf s alifjs proprietati
bus deferiptiones effciunturyquascalculs integralss expertibus nunk
Iatensis in poteflate effe credidering. Neque ideo opufcolum in or -
dine ad ufusintegraliscaleuliinbis prafland:s difpafutmins, Cla-
rifs. Eofpitalivm imitatty qus evariasiaudat operes [wi [eckiones
per dicver(os differentialss caleuls ufus diftingust, tum, quod.1d

1 i I

uon itd pridem Clarifs.Carre egregic omnin in.opere fuo prafii-
CHI TETS quad-'-:mlm ad mtegralem calculim pertinen-

terst
ta,
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t1a 5 qualis eff reddultio equationum differentialiunm, € alia
busafmodi commuodins in ordinem. cvenive evideyim fi totim o
pus adiearandem. differentialium equationum éonflructionen. .
refererdo divigevem . illud propierea in V1. omnins Seltiones.
partitus fum ., Prima <iam oftendit, qua ex datis quafite ali-,
cutus cur-ve proprictatibus nonnullis ad wquationem s dif-
Sferentialem pereventri poffic ; neque eniwr de illis ordiendan erat
differtatio ; nifi prius ratione qua ad tilas. quandogue perducd-.
mur(atis perpenfa - Poflquam cvers ad talem equationem per-

-

aucts fuerimus s fiquidem algebraicé fuerit integrabilis ad fe-

cundans pertiner. Sectiomén, qute{pectat z##ig“#éd de (patijs al-

gebraice quadyabilibusycnrvis rechificabiltbus€e. buc ufc que fit

proditum . St veroequatio alyebraice non fit integrabilis rvel uni-

camtintum mdeterminatarum, ~velambas (preter wtriufq; dif~

ferentiale,quod in omni equatione differentiali haber: neceflum eff)
continebit. Tertia Sectio confideratexillis, qut unicam tantuns
habent indeterminatamlias tantummods in quibus differentialia
Primam dimenfionem non fuperant ; quartarverd illas yin quibus
asfferentialia ad quamross porefiatem fint elervata . Quinta orrs.
:fzi-intrfam-.r- tﬂrzﬂrﬂ#; que ﬁmmﬁ ’!}ﬂf!‘ﬂ‘miﬁ#tdm cum habeant,

feparabiles thg tamen abinvicem extfunt. Sexta demumn

“Tarias cx s pr’z%qﬂ 1ur 5 que-fuas sic fibi mutue :’rkpbﬁtﬂr
redeterminatarum expreffiones [ortiuntur., ut mulo opuis fit-ar~
teficio ad earum ﬁpmmmw inflituendam ¢ conflrultipnem.
£x I'ﬂdé;féﬂmﬂrfré..dfrz?vﬂﬂd##ﬁ--- T
. -Ahfﬁ#ashﬂr qﬁfdfﬂ; id totim eft, ”q&a&i prefents ﬂpﬁﬁ"@!q per
agitur 5 quo [ane integrals caleuls prima tantum redimentas
ddumbrare prefumimus 5 hune porro 1n-finensy ut fi quis poff

#



P
differentialem wherits pergere , <5 hanc analyfom plrinfecis.
perlufirare cvelit, facem ~veluts preferamus, € prima [altens
pandamus oeftibula 5 quod novam [feientiam angrefJuro nul:
lises ommuind ufus offe non poterse: Speramus ctensm poftquan._
ea vite intellella fuerint 5 que proncipys mecef[aria judicantes
ex altis Lipfienfibus explicanda felegimus ad religua etiam
Eguationes differenttales primi gradus refprcientia , qiie inex-
pheata reliquimus fraram fore ‘ewame; vel certe {uperabilens;
negie OUI OMITI s qUE tn alltis extant profequs el opportu-
wiom erat roel etiom paffibile 5 quandoguidem nova , O #o=
v quotidre vulgantur 5 nec omnia finsto hoc y G terminin.
habente cpafuls tlauds peffent . pin € 4 quo Fnslganio: -
Mrﬂfb mf@?m h nnorune 1 ‘_“z_ﬁli-. O 703 ﬁd 705 Pﬂfv—
epERETUnt y 4C m:ffﬁhﬁ‘ﬁfdﬁﬁqmwmhmtﬂﬁﬁ Menfuem_
Maii, ¢ Januariiy que: guidem fcientinmlate promovent
¢ fola Qjﬂnﬁw}v fuffcientesn matertam p‘r‘eﬁm.f Poffent . At
mobis y guibus brecvitats parendum erat, € tams totius opufcuc
ki texturas evat abfoputs ab bis fmr -abflimendum:y ut & &
quamplarimis 5 e tantiom attigiffe contentsy que T yronious
primam lucews inducere polfint 5 quatim tantum: gratia labor

bic eft inflitutus . IR S

 Ufum porry caleuli quod attinet, is fane ingens eft, & ad
omnes. Mathifeos partes y maxime tllarum ncremento proven-
ditar . Efteniin anieveefa Avabyfesml alrud , guam ipfa ge-
nuina, ¢~ infallibilis ceritatis inrveniende methodss s quam
aded fi Mechanicrs 'y Staticis 5 WNawticrss: Aftronomicts, -
serifgue Mathematiciswfibus-applices s twnumeram cveritatum
Jegerem colliges . Atque - btwc tot recemiorum (Feomely Arim

. - | "
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in wpfis etiam Phyfico-inathematicis tractatibus inventa de
ricantur , quie” noflruns hoc [ecubums pre eateris fcientiaiun a5
artiumaue ncremento infigne efitiunt . Hine - Forologiorum
-fqm.éj tas o elaterum C9° catenarum cur-UILas s RAuIBNG af-
portunifsime conflrudtioyaquarum per eufufrins figure forami-
na fluentivm determinatios orbiln planstarum exactifivis.s.
imventio , & plarima: ad: humanos ulus perquank necefsaria
dmrmmrur . Nos certée materiam humanis cicvilibufque Hf
bus accomodatam hic tradituros aded non difidimas 5 ur “Pi-
lofophice quam bic Bononi« m Ed:!rm Domini Com. Marfigh
babemus Academiz o vem winging inutibem aéz’;:;w fjﬂfrﬁ-mm,
€™ cuye qwﬂﬂmtﬂm &Ffé M s P g 1192 Pfﬂﬂ’:
S gfmra.ﬁ? ﬂ*"’ﬂﬁ; Crqna Daﬁ‘:fum: Cﬂaﬂﬁéﬁmfm ea qn:arz-
dié augere fludent:, quid opportanum pro mﬁtmﬁ noftrs ratse-
ne collaturos exﬁzmgwm Sed ¢ 1llud 1 p mm* gmm utils-
fate majm fmm’ﬁmmmm accedit s > ut m}ﬁ
thodo , €~ continua in id, guod agitur anjm_ad-oefio

telleltus matnriors af ﬂiﬁ'ﬂt difcurfws rationi s H

verbis , aut Sfallacibus wiw-veatur mﬂ;ﬁ*ﬁ“ﬁ! 5y ﬁd Vere ratio-
nis evim 5 € yabur -whique #xpfmr y d!’?ﬂf“ rg?mmt . Quod
guante f! f t mrftmm 2 €8 Frultus pon in Geomgtyie tantumy
fed ¢ n 'ﬂmm {*W?ﬁi ’Pﬁﬁfﬁiﬁ.ﬁ:ﬁmmﬂﬂ&ﬂ W f ané non.
idet. S

Hiud tandim bic iteriom ; :::rq:w iterum tﬁﬂdmm elnsnss,

opufcalum poc qudlemmqnf alterum penitus copitatis refer-
tum illis omnino adﬁ*némdum efSe s rr;éufﬂdum De-
bentur entm ommia celeberrimovum Iﬁ:émxrz_y s Bernoullio-

rum Fratrum, Hofpitalii , Varignoms y & “P. Grands in-
B 2 . P
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“Pifano Lyceo profefsorts @r@y ingeniofifsimis incventisy cvel
ex Libris erutis y cvel per Literas nobifcum bumansffime coms
municatis. Ordinem nos addidimus 5 €& Analyfim ubi de la
deefiet 5 ad eorum #tffxtatam qut in bifce m:mé:bém G eo-
metrie avcants experiri f¢ volent adiunximus o alias for-
tafe nonnulla , que buins calculi 'tntertora raﬁmmﬂt  qute-
fiﬁf:‘ indigefta .«:;d[mf m&rfam.r > ﬁl*‘vfﬂtﬂ Bfa puélxn jp;m‘
actars, - _
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Quomedo ex datis quefite alicujus Linee proprictatibus .
nonuullts , ad equationem ihus Corrva da_germﬁﬁ- i
| o lem poffitipercvenrs. . i

i . -
. - < FCRTTY . . .
- P A R, v, i
. -~ - .
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oy ] aliam, vel alias quafvis x, z, &,
SR & <33 nil ;aleijucié ell, quam notum efle.
- JeaNaF AL quomodo, data hac, vel his x, 2,

st >l 8¢c, ad cognitionem- illius debeag
procedi . Hinc fi ex datis quantitatibus x, 2z, &c.
quant;i,tas ponora _ﬁ.t*-:tfi pﬁﬂitf-:ﬂpﬂ line 'dﬂﬁ.;ﬂt{m;iﬂaﬁi{;
generis, vel aquationis determinati gradus, dice:.
tur p dari per x,z,8&c. algebraicé. Sin minus, dice-
tur dari rangpim tranfcendenter. - Sic x’—axx, datur, |
per x, & a alg&bfaic%. Periphetia verd Circuli da- | :
tur per Radinm tanum traplcendenter.

......
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3o Setunde Definttio. . . L.
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\ Uantitatem verd quamvis h; fic darl per
aliam quaravis k, ut tertia quacumque 1.
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datur per %ua‘tt:%!ﬁim, idem &f, ac eedem modo
ex fecunda k deveniri in cognitionem prima h,quo
ex -i@!.i”ﬁ&i’l:"‘&'"mf"ﬂﬂwn‘itmf?'iﬂ'*ngiiziﬁ-nﬁm certia b Vel
claridssfr-fincguaruor quancicates b, k, l,.m, tales
ut in priotis h valore; locolitera ke fubftituendo m,
prodeat l,dicetur tunc h ficdari per kyutl datur per
m; exemplum funto ax _, x, Ay ,y, quequa-

| P R SO m'ﬁ o ‘/E“;?;

tuor quantitates tales funt, ut in priori, {1 loco fe-
cundz x {ubticuatur quarta y, prodibit tertia ay

..'.ul'

Vaayy

¥

dicetus igit

S ARSI i agrevy
hg{j‘j? ﬂxwﬁ ti{i; Pﬁtﬂttﬂimgi q iw
niier in cognitionem quanticatis ax_ codemimo-

- . -
:: . . . <

L R PO N - aﬁ“"*‘ﬂ Ph . s . :
doy quoex Licera }! devenitur ipcognitionem guan-.
vitanis cayieo i fivé quantitay ax
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&% X5 ut’ ay - componitur ex ¥, quia ut data-x in-

notefcat ax - - eadem ‘Operatio’y tam geometrica,

vaapxx e o
quam arithmetica ‘¢ft nfbirucndy, que & mﬂ‘n?ul
debet ur cognita y ad quantitatis ay _ cognitio-
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I)q‘i'm:m tertia.

" ¢ matio dlﬁ"mmmhs prmz gmdus pra;
aliqua Linea, five alicujus Linea ﬂibqquan

tio exprimens relationem quam habent ad invicem.
prlma differentialia cﬂnrdlmrmm illiusLinea . No-.
mine verd coordinatarum: incelligo: duas indeter-
minatas date narurz , quarum data -fic pofitio ad

fingula quafitz Linex pund:

- fulficienter determi-

nanda. Sic adx 2 ydy—c e xqttsanﬂdjlﬁt‘fﬂ tialis Pﬂ“

mi gradus pro parabola communi , quia exprimit
relationem differentialium dx, dy linearum x, & y,
quas fummimus pro rectis fe invicem in angulﬂ re-
Go:decuflantibus ut inCartellana Analyﬁ moziscll;
Verum cadem adx*—-zyd}f =o non cffetgquatio d; jffc-

22

rentialis pro curvaexe ﬂP gratia, cujus y. quidemy

efferordinata, x vero ¢

aﬂgﬁm, quia ordina-

ta-& fubrangens nonfunt dummardumm Pro curva.

defcribenda,cum data: ctiamearum longimdine non
innotefear poficio iplarum, qud. qumﬁm I..amw pun .
Ga futhicienter éﬁmz‘mm__= fur, NP

4 Adverw{amum, qﬁf.ﬂd hﬁ: diﬁgmmzﬂlga g{;f,}p
dinatarum, in omni aquationis diflercatialis mem.

bro cundem habitura fint numerum dmcnﬁ@-;

pumyut {1 in nno membro adfueric dx’; in aliisade-
rit quidem aut dy’, aut dx* dy, aut dxdy?’; fed nal-
libi aderit dy* tantum , vel dy, vel dydit, uno verbo

mmm aderit in zquationc membrum in quo. dif-
fﬁ-«

k-~

e
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forentialia eundem dimenfionum numerum fimul

fumpra non cfhiciant. Ratio evidens eft exeo, quod
fhembrumm  in quo’ quantitates differentialés majo-
reti imerum: dimenfionum: fortirentur », tuto de-
leri pﬁfﬁ:ﬁ ¢x aquatione, effer enim cxeeeris infinice
minus , ac proinde nil adderer illis. Haxc fatis nota
fiint; nec ?a.Eta:Hidj novi eradimus, unde ad rem pro-
perantes aggrediamur modum;quo ha differéiales
aqtiationes ¢x- datis ‘quibufdam proprietatibus Li--
peavam fint eruenda © ;o L
g - S - Pmp,_ Pr;*m;;_ |
YT derur mquatioséxprimens s relationem B T
e 2 ='fﬂbtiiﬁ’gé-iii:i-s dﬁfﬁrlbendmmww AD); in ave
AB,aut fhormalis BCy aut tangeiitis DT;auenor-:
malis DC, ad covrdinatas AR, BD, & conftantes
sinfvis, aut ad quantivites,qu per coordinatas, &
conftantes quomodocuma; dentus; invenire ®qua-
anenvdifferentialé primigradus curva defcribend.
§ Quoniam valor fubtangentis BT in omni cut-
yacujiss axis fit Linea recta(vocando abiciffas AB=x
quae-feilicet in axe fummuntur, & ordinaras BD=Y}
t; & DC = y:Vdx fdy. = h-opus.erit tancim hos va-

Fio. 1,

. = - e

Yores fubflituere in lacis Literarum s,t, 1,0 i xqua-
= tio-

RTPRS Hiesmmy R PR H]
e e . epele HCh
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tione data expritfiente relationem haram Linearum
ad coordinatas; velad quantitates, queper coordina-
tas, & contlanres quomodocumque dantur, & zqua-
tio refulrans erit manifefté @quatio differentalis
primi gradus curve quzfice. |

COROLL.

A Anifeftum eft etiam ralem ®quationem
A diflerentialem inventum irifidata ®qua-
rio non Literas tantym s, t, r; 1, cum coordinatis,&
conftantibus, fed & alias harum loco,vel cum illis
contineret, quarum valores aflignabiles fint in termi-
nis quomodocumque per dx, dy, & coordinatas, &
conftantes affectis, quales fune innumerz, ut AG
Fe rpendicularis 4 vercice ad tangentem { cujus va-
or eft ydx--xdy Y AH perpendicularis per verticem ad
del**bdyl | |
normalé DC (qua exprimitur =¥ dy—+xdx ) intercepta
o Jﬂg:—-;.ﬁ}r: Lo

AE inter rangeutent, & verricem in axe cobjugato.
(qua eft = y9x—xdy ) & complures aliz fun@iones

ax

(ut vocant )iplius curva, qua cx tangentis determi-

natione cum dependeant,differentialia dx, & dy in

fuis valoribus prefeferunt.Nemini puto remoram fa-

- ¢ciet horum valorum inventio pro Lineis AG, AH;,

AE. AG cruitur ex triangulorum fimilium TBD,
C TAG
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TAG analdgia TD,DB:: TA, AG. Similiter AH;;
eft quarta poft CT, TD :: CA, propter fimiliaCTD,
CAH. Tandem AE habebitur fi fiat TB, BD=TA,
ad quartam,quia {imilia funteriangula TBD, TAE.

COROLL. Il

O 1 in £quatione data exprimente relationem

- w.) Linearum s,t,r,n aur (imilium, quas pre-

ced. Coroll. confideravimus ad con thanees , &icoor-

dinatas, vel ad quanticates, qua pereonftantes; & co-

ordinatas quomodocumque dentur, adeflent diffe-
rentialia ds;desdey8ec. eft manifeftum, gquationem.
qua ‘orirecur fubltivatis prosire, 8 earum valori-
bus & pro ds,dt, dr,&c. earum valoribus differen-
eialibus , fore zquationem 'diﬂ'ermti-alem Quidemy
fed non primi gradus, quia ds, dr, dr,&c. includunt

differentialia fecunda ddx, ddy. Debet iginuir data

gquatioefle ‘Algebraica, {altem quo ad hneas t,5, 1,
&c. ut differenuialis zquatio quafita {it primi gra-
dus, fecus fier altiorum graduum ; de 2quationibus

vero differentialibus fecundi, aut altiorum ordinum

agere non eft animus.

Exemplum..
£ It mquat’iﬁiir s S ,t, 1y = a% 'pmdu&um ncmpé

| quatuor Lincarum,; BC, BT, TD,DC ;debeat
w e m‘:




Ly
efle in omni quafjte Line® punfto eadem conflans
a*. Subfticutis ergo pro 1, t, n, earum valoribus fi. Omm )
pfa athgnatis fier ¢quatio ytdy'~y*dx* = a*dxdy;
que eft ®quatio differentialis curve quefice; Sane i ¢ o
queras hujus lineg fubtangentem ex data hac ¢qua-
tione differentiali juxed methodum vilgatam inves
pies illam =29t | Erit igitur tangens aayvy - -

H

TR R L ey S N TP

e L,

s“bﬁ"m‘ﬂ‘“’m“m Tt Vat—gys  &normalis

PP L T

£ N T S
—aa)/a' /v _gy1s quan

TS S S ,_ ; ; AR :
un quatuor linearum pro-

ductum eft a* prorfus ut debucrar.

Exemplum 11, =

gulum ACD debeat femper effe Holceles, &

ejus latera AD, AC'¢qualia, differentialis gquatio

erit { {ubftituto ydy pro quantitate 1) ydy ~+x =

. I rat R At S

Vxx—yy unde ydy = dxy/z 337 ~ xdx." Si velis ¢
equari ipfi EA ; erit ydx ~xdy = ydy five Ydx N
dx Tdx

*

xdy = ydy.

C 2 Exemn~

P



{num. s}

dx — ad}r m

30
Exemplum 11 L

10Q 1 debeat t ~+ 1 effc = a, fubftitutis i
nyearumvaloribus yy/do-dyas & Yv/dxe—rdyoy
N
erit (demptis irrationalibus) gquatio quafita yydxs
~+2yydx*dy* —+yydy* —+2yyde’dy —+2yydy’ dx =
aady *dx*. Eidem regula i velis ¢quationem dif-
ferentialem curvae in qua tt — nn —+ yy=aa erit ile
la yydx* —+ yydy* -+ 3yydx*dy* = aady*dx*. §i
porro debeat effe DE, ad EA,in ratione conftanti p
ad q, invento valore line¢ ED, ex triangulo EFD
reCtangulo , qui erit x 3a3dy:, erit analogia
| S :
XV dxs—dy’ ydx—xdy : p, q, und@ #quatio ab om-
dx dx . | "
ni {igno radicali explicita erit ppyydx* — ppxxdy ®
~2ppyxdxdy Zqqxxdx* ~+qqxxdys - .

rot, &
dx

S Exensplum 1V

31 S I jubeartur efle in quelita curva sy x"z 2"\ b’

»
hiet ¢quatio y"b"dx" = x"a"dy", fiveb " x ™
Quod fi-malis efle x” —+ y 8T, equas

tio eritx'dy " ~+y "dy" —vy "dx". Simi-

liter & f{i detur @quatiot” =y”a" =", poft fubfti-

tutionem, & reductionem ad cornmunem denomi-
S B Ha-



natorem, & divifionem ¢quationisper y " fi extra-

hatur urrinque radix a numero # denominata ; &

deindé quadretur utraque zquationis pars, reduce-
_ RS : _ { o _ ; YL g".-'#ﬂlj.“-
tur per antichefim 2quatio ad dx*=y * a °

FY Ttk ST T 2

dy E”d}’i“ndédxzdﬂ/y Pa — 1,qua eric
equatio curve quafite ad fimpliciores terminos re-
ducta. Haud aliter, fi data zquario jubeat TB efle
ve s —x "% fet xquatio y” ~'dx—x"* dy.Pofita de~
s Mym-—i . SRR | . . oy ueen
niqué quatione s ™ ~+ r"=a fiee zquario y " dx"™
-y dy "= ady "dx", Ha omnes xquationes in-
veniuntur {ubftitutis pro s, r,t, eatum valoribizs;

quos tupra aflignavimus, & procedendo deinde cir= %75

ca xquationes inventas per has {ubftitutiones, juxtd
notas regulas pro xzquationum reductione. |

U Exemplum V.

12 SI datam xquationem ingrediantur etiam,

quantitates tranfcendentes, {cilicer tranfcen-
denter rantum date per x, vel v, vel utramaque , &
conftantes, non erit difficilids equationem obtine-
re differentialem ; Urfi s— p, fitque p arcus cujos {1~
nus fit v in circulo cujus radius gr a, d_amiqu:ﬂdan!;

conftans; quo in cafu p datar tranfcendenter per v,

FH

[

e '\'z.‘m-""'-' [T, ﬁ_ﬂ_ﬁ“f_‘é;%-&_ﬁ.b.h.#" e o e,
- . .



T el s L B v et R et s e e T T e e e e LT, ekt e

¢ ..
& conflantem a . Opus-erie tantim pro s ponere.
ydx, & her dx = pdy equatia differentialis guafita,

g

iﬂ?cjua prima tanfum differentiz reperiuntur cum,
p fic integrale ex quattitate.; -ady | »'itd ur &qua-
R RN e |
tio-dx = pdy feribipoflit dx.—=dy (. ad
g menge et seitry it e T '3 Lo
tio exprimenselationem primorumdifferentialium
coordinatorum quafie curva, Et parer quomodd’
{1 p non -ialuﬂ'{ detur per. ¥s {fed etiam-elfee. quanti-
tas, qua dari {upponerentur per x, & ¥, quocumd;
modo immaginari hec liceat (dummodo nondepen-

-

dear 4 differentiis fecundis iplarum coordinatarum,
aut abaltiorum gradyum differentiis ) ad aquario-
nem {emper perveniatur pro curva quafica, in qua,
primz tantum differentiz reperiaptur licet fignisin-
tegralibus implicite fint, Dixi mox quantitatem p,
five arcum habentem pro radio a, &’pro finu v ef-
fe integrale ex ady . Res fatis manifefta cit.
Wryeor |
Sienim finuselt y,{inuscomplementi erieV/aa—yy ;
hingantur fimul quadrara differentialium {invs, &
finus complementis-fietque quadratum dificrentia-
lis arcus - aady* . unde differentiale arcus = ady ,
& arcus ipfe xfmad S

L1 EE(};;;IQ_,.

:: C .': # "“ -
. . "
{-a!g;‘“'-f £ EQF}E} o g 3:---.};-:.:.:.__
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T
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o 5,&’33
Propéfitio ‘T 1

S"I detar relatio’ linex BT fubtangentis' defcri-
) bendx curve AD cujus axis debeat ¢fle linea
quavis curva’'data AB, & ordinatz perpendiculares
adaxem, fidetur inquamrelatio line¢ BT ad fuds co-
ordindras,velad qaantitates, quae quomodocumque
dentur percoordinatas, & conftantes, invenire cqua-
tionem differentialem primigtadus proralicurva. -
» 13 Supponatur: per quodvis-delcribenda curva
punétum D ordinata DB eique infinité proxinia db,
qu¢ cum priore inCleonveniar punéto evolurgcur-
v AB,veceturque AB = x,BD = v, BC radius cir-
euli ofcalabtis axim in puncto B fit = q. [dG="dy,
Bb =dx, producaturque Bb tangens axis donec cum
tangente per D coeat in T eft manifeftum fore DG
quartam polt CB,Bb :: CD,undeerit= qdx+#ydx.

T P T . S
Undé propter fimilia Triangula dGD, DBT erit
BT = qydx —+yydx. In'dara igitir 2quatione ex

dy
primente rﬂ13tiﬂnﬂm'--i::nﬁi*ﬂ-iﬁaramm ad BT, pro s,
{ive pro BT fubftituatur hic valor , orietur manife-

fie xquartiodifferentialis ‘f&'ﬁf@ curve. Si
curva cadére ad parees E b

-

ONARK

. 10ceft: ad parte sad Q.u as

axis €oncaviis eft , fubtangens BV facilé “eructur

Qdx—yyds, vel yydesygdre. oo
‘l_d}’ ) qdy - T

e

CO-

Fig. 3.



COROLL.

“le quoquie {1 in zquatione data exprimens.
‘A & terclationem fubrangentis s ad coordi-
natas, Vel ad quantitates, quazidentur percoordina-
tas, & conftantes-adeflet dsy @quatio reflultans, fub-
ftituto pro ds ejus valore contineret ddy, vel ddx,
unde non effér primi gradus . Er {1 hic quoque da-
retar non quidem fubtangentis, fed interceptz inter
rangentem, & lineam qua perpendiculariter ducitur
ad EC per C, relatioad coordinatas, velad quomo-

documaque datas per coordinatas & conltantes,fem-

per facileerivad equationem pervenire,cft enim hac

- - B . i -
r L P sl . T T T T )
{ : P N | Wt Tt e AT R e o K T T SR vl Y T :
N . : A R L o ol B .
——

fubftirura in data a?quﬂti;mef-r@m literz ¢ nifi adfic
in zquationc dr, orietur qualita zquatio. Idemque
de aliis linieis dicendum eft y,qua ex tangente depen-
dent, qualiseffet perpendicalaris 4 puncto C ad tan-

e

-

. gentem; & innumer tales,’

Exemplum..

5 - D dasicirculi. AB_peripheriam. tanquams,
- d - I axemicurvam deferibere, cujus fubtangens
BT, {it.¢qualis ordinata, ird.at fit ubique s =y . Si
3r0 s ponas qvax ~+yydx; &pro 1283 COl

pro s ponas qy« }’?, . p qpm 52« 1?

=T o
ftan-

H :
¢ g



&
ftantem ex naturay circuli het qudtio adx ~+ ydx
fubtangens debeat-efle ad y in conftapei ratione g,
ad b, itd ut ay = bs, erit #quatio abdx —+ ybdx
=aady.Si cfle debeat tangens DT =t = a, fer-¢qua-
tio(invento valore ipfius ¢, qui proper triangulym
reGtanguli DBTﬂ&Vaayydxmymﬂ@ sdxr=raapydyy
S e T T T aadpr o

pro curvaquafiea dx. =2 dy Vi, aayy, aut quod idem

- §.- ~ N
.. . .

eft, dx = dy /3y

T SV -
a}?}r’ﬂ }r*.- : ::.__ . IR A &

Exemplum 11 .

16 S sexiftente axe’ AB curva quavis data,debeat

eurva ducenda AD abicindere fubtangentes
BT =zquales radiis ofculantis circuli in correfpondé-
tibus punctis-axis; hoc eft i debeat efle s = q;2qtia-
tio eric. dx == qqdy.c Stfubrangens. debeat efficere.
X—+V, ﬁvé data gquatmﬁmmxw& }’jﬁi’ﬂqmﬁﬁta
qyd'x :-H@-f{ry:d-x mqfs,fd},r —t q'ﬁd.}r =S fukﬁ:aﬁgﬂ-ﬂs s des
bear efle ad fubtangentem ydx (quam haberetcurs
va quafitay f1 axis cjus in rectam diftenderetut ) in..
ratione  cotiftavte a ad b, effer zquatrio aqydx.
=bqydx~+byydx; quo cafu fut in aliis mulis qui

o D - OC-

- el



i o
~occutrererpoffunt} differentialis. #quatio *ftatim re-
“ducibilis eft ad-algebraicam; provenit enim, divifo
-debet- igitir radius ofculi’ CB produci in D itd u
SBD-fir ad BC, ut-a=bad b urficinveniatur punCtum
‘D inreurva: AD conftiturum, cujus {ubtangens BT
fit ad fubtangentem quam haberet {i ¢jus axis AB in.
rectam’abiret (im variata ablciffarum quantitares )
ut a, ad b. |

L,

| Propofitsio 111.
Fig. 1. S I d#ri*fuppﬂﬁaﬁ%ﬁlﬁﬁﬁfﬁgﬁi ABD curva qug-

fita ejulque coordinatis comprehenti , vel cur-

I

ve'AD, vel folidi ortiex rotatione curva ipfiizg
fix circa axium alteruttum ; datamve quomodo-
umaue’ pofitione rectamyy aur fuperficie, quz ex’
vali:revolurione fit oritura ad {patia quavis, vel li-
neas, qué: per coordinatas; & conftantes quomodo--
cumque dentur, invenire aquationemdifferentialem
primi gradus 'curva:*qumﬁm S E
vy Qudinate BD, ducarur infinité proxima bd,
& DFyinfiniteproxima-df;. ffrit;i':;;'{?atiﬁitizn -DBbd
clementum fpatii ABD=- ydx, unde vocando p fpa-
tium ABD ericdp = ydx: Similitér {patium iinﬁl;% :
t¢ patvum FDdf, quod eft elementum {patii ADF,
cft —xdy,quarévocandoqipatili ADF,eritdq —xdy.

' B PP T i T S LT T LR he et T
LEx : THPTR Ty T} S e L e e -



Lincola vero: Dd /Fadys erit elementum, mxf;
-ADj; quam proindeé:vocando i1 5 erit de v/ derrays -
Si aurem ratio radii ad fui cireuli-integram ciscum-
ferentiam vocetur ut a ad b, concipiatur aurem fi-
gura ABD in gyrum ferri circa immorum axem.
AB, & ficuna j;.lsw isordinata BD circalum cujusilla
{it radissdelcribere, erit hujus circuli tora circumfe-
rentia = by , qua ducta in radium  dacduplumareg

: .

——

circularis, undé hxcares futura eft byy, du&a au-

% S
A

tem hac areain zaltifudizl?aﬁl;--:illﬁnit& exiguam Bh,
fie: by ydx elementum folidi ex rotatione figura

TR | T A
ADB-circa axem AB geniti, quod folidum. vocando
sserit ds = byydx . Necabfimilitér reperiemus,quod

e rrrrmr-ur

: - A | L. R L S S
vocande t {olidum, _.Emd‘_ﬁt ex gyro higurz AFD
¥ Y - . . ’ - : . - ¥ - " *

circa axem AF , erit futurum cjus differentiale dt
. - .. ‘\ . . -
=bxxdy. Superficies porro orta ex rotatione AD cit-

Coad T R e el
ca AB habet pro elemento produdtum ex lincola,
Dd per rortam circuli radium DBrhabentis periphe-
riam circulariter ducta, hoc eft byvas: —dys yquard

du = by vax—rdys {1 u fit hac fuperficies, & ¢odem

i SRR " P PR
Prorsus modo dv =bxvia=dyr fi v concipiatur




R L R L I AN L T -

B, 3 4

. inveniendath igitir Zquationem differentialemcur-
“Va8 CUm datur rﬁlatiu- quantitatum ps q, I &c. ad co-
-ordinatas, vel ad quantitates, qua dantur: per coor-

.dinatas; differentictur quatio data exprimens hanc

relationeny, & loco differentialium dp , dq, dr, &e.
- poniantur mox inventi-valores, eritque @quatio dif-
ferentialis primi gradus pro curva quafica,

e el s COROLLY

= Quarionen igitir datamy ne‘ingredian-

gurqummtatgs Pgrdx} vel dY c.{}njl_)g.;

fitz, quales (}x'gt___{tzbm-ngﬂm, fubnormalis, & relique
quarum: dﬁ'términéti@; ammgmms deverminatione
pendet, qualque prima: propofitionc confideravi-
mus, tunc enim in differentiatione, qua debet ha-
beri, aderunt ddy, ddx , eficientia zquationem pro
curva quafita, non primi gradus, {ed altioris. Sed:
& alios cafus dari contingir, quibus xquartio per-re-

gql;}m traditam reperta, primum gradum excedat,
ut fr xquationem "datam ingrediantur quantitatum
Ps Qs&ec. altiores poteftates pp, p’, aut etiam earum
productum. ppg, pr; &c: pofl quarum: quantitatam
differentiationem quantitatesiplas p,q, rranicenden-
tes, ad hii¢ o aquatione remianete necefle efti undé
ad tollendas illas, nova fit opus differentiatione . Si
ﬁug'ﬁtﬁﬁtes dﬁ’f{tl‘ﬁ{'dﬂﬂ;?@l dd}f thliatiﬁimm da-~

N v {ant

Y



l?

‘tam ingrediantur,aut quantirates per-altioris gene-

ris differentialia exprefle, idem fucceder, & in plu- |

ribus-alijs cafibus, quos fingillitim diftinguere lon-
gum cflet . S

| 'Erfmp&m.?

19(Q Olidum quod fit,ex figura quafica AD circa
- NJaxem ABrotata,debet efle gquale eiquod circa
axem contugatum-AF rotata paritér producit, {cili-

:  — Y ) . N . + g
cet t— 5, & dt mds,-ﬁzm yybdx = xxbdy ;. ergo dif-

-

S oD e 2.
ferentialis equatio quamquerimuserie xxdy —vydx.
Si autem folidum ex rotatione figurzx circd axem.
AB debear efle zquale folido, quod habear pro al-
titudine conftantem a, & pro bafi planum zquale.
ﬁmmp_!e-menﬁ} ﬁgurx qﬂft:fﬁtm y ﬁ ?ﬁ -a::qualt ;fparifa
-AFD; hoc eft ®quatio-dara fits = aq, & ds ~adgq,
fubfticutis pro ds, & dq eorum valoribus orjerur
yybdx = axdy; & yybdx = zaaxdy. Si fpatium.

LR H

22 ' SRR Sl e
ABD debeat efle ubique ®quale reGtangulo conftan-
tis in curvam AD; vel p = ar, ericdp — adr ; unde
ydx = ay/dxslidys » & inde dx = ady. Si {olidum..

. | - W pg—aa
aar conftantis quadrati in curvam debeat xquare.

folidum s, five aadr = ds erir y¥bdx = aaviz-r dy %

e L -

R % | S e
erie

=
-
. .
-\.5.
7 JC AR
o

B

.
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30
erit poftquam quadrando furdas quantitates’ reds..
xerimus, & alia de more peregerimus dx = 23°dy
- BRI STt s Wysbbewggs,
Exempluns 11, L o

20 { VI fumma cuborum coordinatarum xquare.
debeat folidum ex revolutione ABD circi
AB}&{‘;fS “...,_'*‘_fxi«-:ia« yi&d&, ﬁ?é yybcix : 3}1 xd;!i: i
N T T T S R |
3yydy, vel yybdx = 6 axxdx — 6yyady. Quod fi
{olidum illud s debeat efle ad cylindrum bafis cir-
cularis DB alticudinis vero AB ut x, ad y , eric

$byyx :xxy yyunde fadta zquatione byxx =s,&

Lt R i -
PR "?'“""55*?*.:55'--'E::.?::;-::Z::.'..-:C:«." '

b= XA I D) £ i e 2 23 . -

e

b — i .

2 a ST RE W D Tmyind e
tio qugﬁta X‘ﬁ.’d}?’ e ;}'de — }’}Tdi.Si fuperﬁcms : )
{olidi 5, qua-cft u ad fummam quadratorum ex co-
erdinatis ; confltanteny ratronem fervare: jubeatur
quama ad'c, erit data ®quatio ci - axx —+ ayy;un-
dé cdu = 2axdx -+ 2aydy fleq cby Vinesas
=eaaxdx ~+ 2aaydy, & quadrando ccbbyydx* —
ccbbyydy? = qa*xxdx*—+ 4a tyydy* —+ 8a*xydydx.

. .
.. Ly .

LY g_;'&"? : T
S Y,

21 X methodo qui- utimur ad eruendas hias
o Tquationes differentiales cum daturrelatio

fpa

EER R

i+ F
EN
:

......




_. 3y
patii curva quefita compichenfi ad coordinatas, fa-
cile ef} invenire quationem diffcr¢mia-lc m primi

gradus etiam in curvis quarum axis fic dara quavis
curva, quando detur zquatio, que fpatii magni-
tudinem, aur curvz ipfius longitudinem ad coordi-
natas, vel quantitates, qua per coordinatas dentur ut-
cumgsreferat, dummodd(quod pro lineis ad axes re-
€tos relatisadnotavimus) n6 appareanr,aut fpatiord,
‘autcurva iplins altiores dimenfiones , in gquatione

data, & nonadfint alic: quatitates, qué per dx,& dy
dentur, qualiseffer: {ubrangens;, & aliz.a:tangentis

determinatione pendentes . Si exempli caufa velis
curvam AD {uas cﬂrrﬂfpc}ndﬂntﬂs 11 ‘axe ordinaras
AB =+ BD ex xquare; inventa DG =gdx ~+ ydx i

| ——
cjus quadrato addas dy* eric Dd elementii curve AD

= V' qqd%s — vydx 2 —+ 2Gydxs 4 qqdy* —dy ~+dx ex hy-

| o q
poteft. Que zquatio reducetur ad dx = 2aady , fi
curva AB, qua axis efts jubeatur efle circulus radio
a defcriptus. Si elementum fparii. ABD quafiveris,

erit (Ihbdu{ﬂ“{} CBb = qu ex CDG quod ¢ft

L 7 |
=qqdx —+ yydx —+ 2qydx} reliquum trapeziolum

| | - *q |
DdbB elementum lquxﬁtum = yydx -+ lﬂ?dx;un-’

d

(. 18.)

Fir, »,

{#:1.13.)

e gmtewngs i b, .
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Fie,

.42
‘de & xquationes erucre in promptu eric.cum dabi.
tur proprietas patii quod quafita curva ad axem.,
curvatum poflita debeat continere.. -
Propefitio: 1V,
| . Efcriptis infinitisCurvis algebraicis fimilibus,
| ' & circi datum axem: AT; punGumque. in
illo A, fimiliter pofitis, axemque in uno , pluribufve
punctis L fecantibus, aflumptoque in earum unaqua-
que LE,LGarcu LE, LG eidem datg conftanti a ubi-
311&: mq-ua[i; queritur curve fic dﬁfcr-ipr:e BEG =quatio
ifferentialis primi gradus. .-
22 Quamvis xquationes,differentiales curvarum
in gratiamra neim conftructionis eruenda hic confi-
deremus,quem fané in ufumy inutile videri: poffechic
curve BEG zquat. differérialem querere,cujuscdftru-
&50} ex hyp{}teﬁ: aﬂhmptis arcubua LE ’ LG i{ﬂtg a
equalibus expeditur , invenienda nihilominis eft
hac wquatio, quae viam {ternit, qua in huinfmodi
innumeris caftbusad equariones inveniendas gradia-
mur, imulque Theorematum, haud contemnendo-
sum,fons efl, & origo.. - . TR
23 Nomine curvarum fimilium iotelligimus
curvas ejuldem natare , in’quibus Parametri,- five
conftantes fluntinecadem ratione. Hing {1 curvarum
zquatio unamtantimconttantem fiu¢ parametrumy
contineat, ut parabola ad axem , & verticem *I X1S I¢-
L ara



lata erunt omnes parabole ad unum axem, & axis
verticem relatz invicem fimiles. : Sed fi: curvarum
@quario duas , vel plures conftantes inclddat ; ut.el-
lipfis, erunt fimiles illz in quibus fingule parametri
unius, ad {ingulas paramerros homologas alterius
candem fervabunt rationem. | |
24 Aflamproigitirquovispunto E in data car-
Vi BEG;;iqut: iﬂEl‘lité proximo G, ducantuy .pcfhE_,
& G curvae genitrices EL , GL , perque punctun A
Jungatat A Eocinvz LG ‘ogeurrens in By & pér E
ducatur EC ran gens: curvam genicriceny EL i E
jungaturque Al parallela ipfi EC, producarurque.
EG faciecula curve BEG donec in T fecer axemAB,
tangarque fic datam curvam in E, & fecer. Al pro-
ductam, {1 fuerit opus,in H. Darta hac tangente;non
poterit latere aquatio differentialis curva: propofi-
tx,ut mox patebit. Ponamus curvas EL,GLsominefq;
teliquas illisfimiles;ad axem AB, punctumg; in illo
‘A referriyper ordinatas angulum quemviscum axe
facientes . Efto igitur per E ordinata EOQ, alluman-
turque AQ = x5 OE =iy ordigatg. curve dare EG;
Sub{ﬂnggng. itaque OC curva LEin puncto E vo-
cetur s, & rangens EC vocetur t; paramerer autém
quavis-lineg EL vocetur = z, conftansquidem refpe-
¢tu diverforum in eadem curva EL punckoium, fed
¥ariabilis refpectu diverfarum; corvarum EL , GL.
Clarum eft,ex natura curvarum fimilium circi eun-
dem axem, idemque in illo punctum fimilitcr lo-..
& L =

3 )



EEILITTTI FEE
o g T

tarutn fore ut parameter una linex EL adi~ homolo.
gam parametrum linee GL, ita ELy FL, five 2, z—+dz
ivay ad FLy que.proindé erit az: —+adz, €x qua de-

Alefigppiopy—

Eoal g e a L L " | P HUE r A | - ' ' : .
mendo GL = a; reliquuny erit adzy = GF. AE
~ : = PR \ o
vero ponatur Z 1ty '-:&g.qu{}nmn‘r iterumzy 7 —+dz
. . T e 5 g \
:t AE, AF; eric AF = uz —+udz, unde EF = udz,

Sed triangula EEG,- EAH funt fimilia, eo quod FG
tangens curva LF in punéto F(quod puncto E fimi-
litdr poficum eft proprer reCtam AEF)fir parallela.
tangenti: EC3 8 linex HA ,igitir HA = a, quod

curva BEG per datum ‘puhctum E-quodvis tangens

ducatur , ducta AH per A parallela tangenti'que
per E ad-genitricem curvam EL inclinatur, & al-
fumpta AH = con ftanti dare:a, fic enim jundta,
EH rangens erit, Triangu la po rro ECT, HAT fune
fimilia, ergo EC, AH :: CT, AT, & dividendo EC
~ AH, AH 1 AC, AT, fiveét~a, o 2 $:%,
AT = sa — ax;undé dempta OAuz x5 reliquums

L

OT = sa=xr-lubtangens curve

propofice BEG,

-

-

qua cumcX canone univerfali fiv== ydx, erit sady
s xrd}?-: t}’dx — E’}'dX:Hl qua .a:qu:trim:zc ﬁgal"{a -ipﬂf:‘-
* unt
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funt effe varia, pro varia pyné

i O, .._pa.ﬁti_ﬁht%wf-:ra:a pe-

<iu pun&i- A .Polito deinds ab{ciffan"a.z'cfuammis% cufl-

~¢ LE effe PA = q, & ejus ordinatam PQ in angulo

QPA ipfi EOA zquali effe = r , invenietur valor

fubtangentis, & tangentis pro-quovis puncte Q, cur-
va exprellus per q, &, & conflantem unam, vel pla-

res inter quas adefle poteric conftans z*( conftantes
intelligo refpectu diverforumin eadem curva qua-
lis eft LE pnnctorum }.in quo valore fi proq, & r
r@ nas X, & yyinvenietur ‘valor & ubmng_emis, & va-
{or tangentis Pﬂﬂiﬂﬁhtiﬂm {Aperialiter. ad pupham
E, five valor linearum™OC; EC quos fubfticuemus
pro s, & ¢ in @quatione sady ~ xedy = tydx ~
aydx, 8¢ fier xquatio quam ingredientur tantim.
X5V, & z cum alijs paramerris, i adfint, con-
ftanribus quidem prowng guavis linearum EL, GL,
fed variabilibus pro diverhs pundis curve BEG.
Iim vero cum omnes curva EL , FL fimiles efle pg-

- nanwur,erunt, parametri- homologz illarum in con-

franti ratione in et cutva, hoc et fic erit para-
menter 2 in curva-EL; ad parametrum aliam quam-
vis curve cjufdem,quam. dicemus b, e paramerer
homologa parametro z in curva GL, ad parame:
trum homologam paramecro b in curva cadem; &

{ic in reliquis, ira ut pofirorationem z ad b ¢ffe ue.

m, ad n, pofhmus pro b lcribere nz, & n, & m fu-

m
turz finc conftantes non {olum pro una quaviscur-

-

E 2 e
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varum EL feorsifa fampta, fed & pro omnibus ad

invicém relatis , qux ob {imilitudinem, quam fer-

‘vant,conftantem fuarum parametrorumerelationem

habere fupponuncur, Non abfimilicér, {i adfuerie

tertia conftans, fivé parameter ¢, pro illa ponemus
_ ; . N . N . % . »

fz , eruntque f, g conftantiflimg; five in omni cur-

Wi, i

g é.: o .-::. '.".. A ’ . | T - "
-va EL, GL egdem . Poftquam igitur in aquatione

sady —xudy = tydx — aydx fubftitucrimus pro s,
& v carum valores, fubftituamus ulterivs pro b, ¢
&c. carum valores nz, fz &c & equatio reful-

tans explicabitur-tantim pgf:r literas v, X,dx,dy, z;
& conftantes a, n,m,f;g&c Tandem & ip{ az
tolli porerit ex ®quarione; fi in gguatione pro cur-
vis EL fubftiruamus prids pro b, ¢; &c.. valores
nz, fz &c tunc enim ({1 algebraica fit xquatio

uc fupponitur ) habebitur valor ipfius z in literas
q, 1, my n, £, g, & alias conftantes, ablque eo quod
aut dq, aat dr apparcant, unde prog,& r poteri-
mus ponere X, & y, ficque valorem ipfius 2 hab::-.-
l.:_almus inx,y, m,n & qui fubftitutus.in gqua-
tone Sﬂﬂ?* - Xtdy —tydx —aydx reflituer demum-
xquationem  differentialem pro curva propofita,
BEG folis %, v, dx, dy a, m, n, &c. conftitutam.

CO-
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25\ / Ides hanc conditionem,quam addidimus,

- ¥ quod curva ordinatim dacx EL, GL {1t
algebraice, idéo apponi; ur per hane methodum,
equatio differentialis reperiatur pro curva BE, per
folas coordinatas, earumque differentialia, & con-
ftantes exprefla. Verim quo ad methodum ducen
di tangentes ad oirvam BEG attiner, affumpta jux-
ti regulam AH'= a, & quo’ ad 'valores differentia-
lium EG, FE, hi quidem nullo pacto hac conditio-
ne anguftantur,: fed- etidm fi curve datz tranfcen-
dentes effent zque bene procedunt, & pro legitimis
habendi funt, cumincorum inventioge nulfa ¢qua-.
tionis linearum LE, LG ratio habeatur.

COROLIL. I}

26 QQIve igitur curve LE,LG ad comunem axerm;
J pundtumque commune A, circi quod fimi-
liver pofita {unt, per re¢tas EO angulum EQA con-
tinentes cum axe ¢quatione algebraici, fivé tran-
{cendente referantar, fempér, dulta per quodvis -
punctum E in quavis ex infnitis curvis ad libitum
aflumpra LE, tangente EC, dudtaque infinics pro-:
Xima ad affumptam LE, que fir FL, junctaque AE
fecante FL in F,& ducta Al parallela ad EC, five:
WEG, fimilia reperientur triangula ECO, I.:’LC:.l BOs"

VT e
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d¢ CO, OF :: AQ, OI, fivé &, y x,ﬂ — OlI, &

5
reliquum IE = ys — xy affumimus comm. nuncpre

x, & vy nonordinarasad curvarh BEG, fed ad quam-
vis'ex infnitis carvis EL; & pro s; & t, correlpons
dentes fubtangentem , & tangentem in cadem cut-
va. Triangula irertim EAI, EFK funt fimilia ; pro-
"du@a OF in K ufque ad curvam LF, igitur EA, E1
.+ EF, EK, & cum AE, EF fint refpective u, & udz

| 2
erit EK = ysdz — xydz. Eft autém EK differentia-

abicilam AQ invariatam refhaneie, 8¢ variari tat-,
tim paramerros lineg EL, ita tamen ut eandem.
{emper ad inviceny {civent proportionem. Linca
emim OK efl ordinata ad curvam FL curva EL in-
finire proximam cique fimilem, & circa axem LA
punctumaque A fimilicer pofitam, & pertinens ad
-abiciffam AQO,ad quam eriam pertinet ordinata OF
incurva LE, quod idem eft ac dicere, ordinatam.
OF, fieri OK,, {i fupponantur variabiles parametri
livee EL ¢undem tamdn ad invicemrelpectum ca--
flodicrites { quo-iplo curva EL in-fibi fimilem inh--
nir¢ proximam FL wranfit) & abiciffa OA conltans
fipponatur; EK igicdr eft id per quod cre {cic OF,
_quandoiex ordinata dinex EL, pertinente ad abfgi{; ]
| lam

" . aemeant o "
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fam OA, fit ordinata curve FL prioti fimilis {imi-
literque pofitg circa axem AL, punitumque A, fie,
inquam talis ordinata perrinens ad abkiflam ean-
dem OE;uno verbo tandem EK eft differentia dua-
rum applicatarum ad eandem abfciffam f{pectan-
tium, fed ad diverfas curvas infinité proximas, &
lepeé memoratis legibus defcripras, ordinatarum. Ad
inveniendum igicur EK, dfferenriale cujulvis ordi-
natg OE in quavis linea EL algebraica,veltranfcen-
dente angulum quemvis cum axe facientis, pofito.
parametros curve illius, five quantitates-con (tanres,
que valorem ipfius OF quomodocumque compo-
nunt, variari femper eandem ad invicem propor-
tionem fervantes, & fimul ablciffam AO ftare in.
variatant , utemur fuprd invento canone EK
= ysdz — xydz, ubiy eft ipla OF differentiandas

I A A :
s cft fubtangens curva date in axe AO, adquod re-
fertur data curva LE, ad punctum E pertinens, quan-
ticas, autem x, abiciflatm denotar AO, quam utrcon-
{tantem in diflerentiatione poniniis, z vero cft pa-
rametrorum una ad libitum:feleta , nikil enim in-
rerelt quam potids alflumamus.Rem exemplis illu-
ftrare non inutile forfan, fed certe nimis longum.
foret . Affumar vnulquilque {ibi quantitates unius,
dimenfionis algebraicas ad differentiandum pofica,
x conftante, & a, b,c,;&¢c. variabilibus modo varia-
te eandem rclationem ad invicem retineant, diffe-

- ren-
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40
r:ntictque mechodo Hofpitaliana, invenietq; idem
di%erentiale, quod etidm reperiet -hac ulus metho-
do, quam infupér ad tranfcendenres quantitates, f1-
vé figno integrali fuppofitas excendere poteft. Uni-

‘cum exemplum efto pro algebraicis lineis, fi date

curve EL, FL , &c. effent rotidem circuli, quorum
centta in communi axe AQ, talitér locata effent,
ut diftantie fingule AL, AL, &c. eflent quartz par-
tes diametrorum, hoc eff; AL quarea pars diametri
cireuli LE, AL vero quarta pars diametci circuli
LF,&c. ordinatx autem EO, brevitatis gratia, ad
axem AQO perpendiculares afflumantur. In hoc cafu,
curva omues EL,FL {ibi {imiles erunt,& circa com-
muniem axem;, & punétum A fimiliter locabuntur,
zquatio autm, pofito. hotum :circulorum radio
— 22, abfcilla OA x, ordinata OFE =y eric. y
TV jr—xx—t22x - Subtangcng OC ='s per confuetam
regulam eft = 322—xx ~ 22%, unde s X 37z 27X,

okl

quaré EX = s—x: ydzerit = s5zdz +xdz  pro:-
" SZ v FLLFEEK~XK

sus ut prodit differentiando juxta confuetas regulas.

\/ _-‘,'[.Z’I-—EK.*;-F 12X Pﬂﬁm Z Vﬂl‘iabﬂi,& % conftate. Sicur-

vx LE,LX cémune punctum habeant L,&-mdif;atis |
exiftentibus ad axem AO perpendicularibus, pofi-
tis AO=% OE=y ey = { adx ,& debeat

x o Y axexx x
y differentiari pofita x conftante,& a variabili, in-
ve-




: | | 4
veniatur curve AE (cujus zquatio eft y:f adx
vel dy = adx ) fubtangens OC, eritque OC

Y Uity i beipbpl .

| 23X XX ' R ' _ )
=5 yy har & pro indé s—x:yda (quoniam hic

. ey, -

- 2 RN
z interpreramur per a } fivé quxfitum differentia-
leerit yday/ormr —axde o
N 2y 2ax—xy |
27 Oblervare non prarereamus, quod. unitas in-
terdiinn locum alcerins parametri tenear, i3 ue'difs
ferentianda quarritas *plares conftanres aliquands
includat, licet una tantum fit manifefta ue fi inve-
niendum {it differentiale quantitatis tranfeendentis
fgi@%% :tdﬁi pofita a variabili, & x conftante,
Aax — a3 - | . -
‘d¥ber membrum adx intelligi bis ductum in unica-
> tem,quam{ivocemus b ,erir quantiras differentian-
da . x’dx —+abbdx = y duabus parametris com-
T
: . LY ; ’ '
pofita que proinde conflanrem ad invicem rario-
nem fervare debent; ut ‘tradita régula uramur ad’
~ ejus differentiale reperiendum. Ponamus a, & b
in can&a’nti pmcrﬁrtiane perféveram dcbere, erit’s

- Taaxy--a’y undé s—x yda differentiale, quod quie:-

T

X s— abb sa )
rebamus erit Zaaxyda— a’yda—abbxda—~x*da.
1 AZN-=g4 | T
E 28
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.18 Aliud notare convenic, ut regula pro ordi-
patis differentiandis ad quantirates cujuivis dimen-
fionis pofle expandi. Satis'enim claram reot, maox
traditam regulam, pro ut tradita eft; lincis tantum,
five ordinatis curvarum infervice ipﬂﬂf.ﬁ . UE CRrum,
differentialia eruantur. Si igitdr differentianda pro-
ponatur quantitasduarym pluriamve dimenfionum,
in qua x ut conftans, parametri autem ut variabiles
cenfende forent, conftantem ad invicem relpectum
habentes,debet illa in quantitatem uniusdimenfio-
nis permutari, fed bac ipfa tranlmuratio negotium
faceflere poflet ei, qui non confideraverit, qua via
hoc legicime & ad. iorentum usilitér feri poflit.
Exempli loco allumamus elle. propofitam quanti-
tatem- 2aax — x° ad:differentiandum. pofita x con-

-

g———

3 —+X | B
ftante, a verd variabili; debet illa ad unicam. di-
menfionem reduci, {i aflignara differentiandi me-
thedo quis. usi velit. Si quis feribat igitir 2aax—x’,
o | aa —Hax
& hujus differentiale inveniat per exhibitam me-
thodum, erit illud = 22a%xxda —+ 2ax’da ~+ x*da.

hilaiai e

S B e o : LN y :
Sed: hoc invento-non, poteric facilé ad quefitum dif-
Ferentiale quantitatis 2aax — %° regredi, cum a dif-
. | | a-+x .
ferentiali quantivatis. 2aax - x’, ad diflerentiale,

Quan-

..........
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?;m.nti{atig 223X - 'xi non valeat ftgmﬁiﬁw :ﬁiﬁ"

R e X : _ o
plicem mulriplicacionen . illius per a inftitutam,
quia hic a non ut conflans, fed ur variabilis affu-
micur: Debet iginir quantitas propofita 2aax —x’

o - : Caex
reduci ad fimplicem lineam per totidem dimenfio-
nes 1 pﬁus x, quoL tuerir neceflarium, & df’-’-’ilidé q‘ua n-
ticatis fic reduéle differentiale inveniendum eft per
{upcriorem regulam, inventum enim, {i mulciplice-
tur, aut dividatur-per-dimenfiones ipfius x perquas
dividenda , aut muliiplicanda fuir data ‘quantitas
ut unius fierer dimenfionis, inventerur ruto differen-
tiale propofitg quantitatis. Sic ad inveniendum dif-
ferentiale quanticatis fuperioris 2aax—x’, que dua-

T )

B—+X .
ram dimenfioniim eft, pofita x conftante, feriba
priiis 238X -~ x _T.;-y-, hu}ufquﬁ: differantiale i!l?f.'*:

P o o o
nio, pro quo eft s=iax—+xx : 2aax—x’, & s—x yda
. . ﬁ_ s --:-nam‘ﬁ ;ﬁ;mﬁﬂ Wg‘ ry
“ 2zaxxda —+ x*da ~+.4ax’da differentiale ex

L
SRR el s i SO

PR

RANX N4 ~23X 2 | |
zaax - x’ pofita a variabili, & x conftance, quo’

5

HK—FII . . | | _ . i \,:.
invento fi illad ducatur in x; fier differentiale cx
SRax— x’ (eo quod x conftans efle ponitur )

A - X

F o2 -  aaa-
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= 2aaxda —#%* da ~+ 4axxda prorstis ut prodicdiffe-

A8 — XX+ 23X r .
rentiando eandem quantitatem Hofpitaliana .me-
thodo, & literam a, non x ut-variabilem ufurpan.
do. Quod 1 qua-ntita's-"diﬁé_rantianda_ fuifler tran-

fcendens:-plurium dlﬂlﬂ’ﬁﬁﬂﬂum y ut f dx\/aamm,

icduxlﬂémgs 1":1 ad umcam [:::f:xbenda f dxy/ 12 —wx

x

=y frve -{"d}f\/aamxx = XY, cujus curve valor

fubflangentis s eft.. xy , unde valor differen-
ST R T S S ™ ﬂmx'l{ m-ar o -

' a

58 . |
ptered ductum in X dabit qualitum differentiale.

Sy pp——

252wy quod pro-

q;:-l'ari'tititft:is f‘ dxy/za—xx = 2yxda—xday/ia 3

29 Addo, quod hec regula differentiandi ordi-
fiatas curvarum cum in curvasfimiles.tranfeiio fa-
cillimé fluit ¢x conoidis cujufdam feétione , cujus
bafis fituna curvarum {imiliwm , vertex vero co-
noidis in fublimi, itd utr que a vertice conoidisy ad
figurg ipfrus, que pmbag et verticem ducitur re-
& a linea, balts iplass parametro gqualis exiflac. Si.
* - nem-




nempeé tale folidum fecetur plano-lateri coni paral-
elo, ordinatg fectionis erunt.etidm ordinate ad di-
verfas curvas bafi fimiles,communemaque abfciffam
in illis habebunt ; diftantiam fcilicét fectionis a la-
tere coni,cui parallela eft. Ductaigitlic talem fectio-
nem tangenre, qug facilé ducitur, ex illa in prom-
ptueft eruere differentialia ordinatarum talis fe-
ctionis, & invenicurur convenire cum ijs, qu¢ Mmox
tradidimus; nobis tamén,quibus hec incidentér tan-
rum occurrunt indicafle fufhiciac .

COROLL. 11/
5{}_(3 Onfiderando portiones curvarum , qu in:
N tercipruntur axe LO, & ordinata quavis
OK, five curvarum fegmenta EL, KL, & reliqua;
oritur alia non inutilis meditatio. Claritatis gratia
fant fequentes denominationes, & hypotefes. Da-
ta ponatur in angulo quovis ad axem AO { circa
quem, & circa punctum A in illo pofirum fimiliter
conftituca eft feries fimilium curvarum EL, KL &«
qugvis recta OK; auferens d carvarum ferie porrio-
nes EL, KL &c¢. quatunmy-minima fx invenicnda, fi-
vé inter infinitas de feric LE, KL illa feligenda fi¢
curva, cujus arcus interaxem LO,8 datam reGtam.
EO fir omsiom minimus . Aflumatur una ex curvis:
ad libitum LE, cique infinite proxima LK, fitque.
AQ data = a, AE = u,corva EL = X, ejuigne pa-:
ra-

LR LA . - .
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rameter, aut parametrorum una ad libim —z

saturque curve EL gqualis portio GL, ductifque
tangentibus ECy FG invicém parallelis, confidereq-
wurriangula ECO, IAO; ot ¢im OC =5, CE ¢
1: AO=a,lA = at ;deindé proprer fimilia EIA,

EKF erit EA=—u,1A = at ::EF = udz ad FK

— tadz ; eft auedm FG — xdz , unde FG — FK

P

— Kg:: xsdz — tadz. Sed KG eft differentiale ar-

. s Z

cus.ELj quatenus rectis LO , OF intercipitur, cum
fic id per quod arcasinfinite proximus KL fuperac
antecedentem EL, {we Gl cigo- differentiale ar-
cus intercepti inter duas lineas AQ, OE (arcus in-
quam fecundum notas regulas defcripti) eft qualem
maox repercum habemus KG = xsdz — tadz , quod

o __.:" : : " . . 'SE
fi ‘zquetur nihilo; proditura eft xquatio x = ta in-

b

dicans arcum illum effe minimum ex infinitis FL;
KL &c.qui fuerit quartus poft fuam fubtangentem,
tangentem, & lineam AQ. lim iginir arcum nune
poflumus fic:inveénire. Per fingula punéta L erigan.
tur ad axem OL reétz aquales correfpondentibus
carvarum portionibus LE, LK &c. in angulo quo-
vis exempli gratia recto,eruntque extrcmimrz Crea
a..



47
¢tarum in curva quadam; deindé per fingula eridm
punii L erigantur in codem anigulﬂ quo prils,
‘putd hic recto , lincx re@e xquales quantitatibus
- ta y qua fi: fine quartg proportionales poft {uas
correfpondentes OC, CE; & datam AO, fecabitque
curva, quz fic fiet curvam prids cordtructam, i
puncto quodam, per quod ad axem perpendicula-
£is, lei linca-in angulo quem cum axe faciunr ha-
rum curvarun: mﬁwdbgipmmm.. ardinarg ducen~
da erit, illam {ecans iin I; Per hoc punctum L po- |
nenda eft curva fimilis curvis EL, KL, & circi axem
AQ; punctumque A fimilititer pofira ac illg,ericque
hxc illa quanmy quarimus, cujus arcus axe, & rec¥a
QE mrerceprus minimus erit ex omnibus arcubus
curvaram illi imilium, ac circa eandem axemOlL;
punchimque A fimiliter pofitarum, rectis 40, &
EC) inverceptris, quia fiquidém ralis arcus manifefle
criv xqualis quantitati correfpondenti ta. Alia

il

.. | .
conftrutiones .af'erri“ﬁiids:m'pﬁﬁ:'umus: pro-hoc ar-
ci:minimo inveniendo ;. in idem tamen recidentes,
Nos-longiori parcimns digreflioni, noftramg; rem
reaflumere properamus. |
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T T s P?e&‘t?gﬁ};:ﬂ FK:

| E{Erigtis infinicis curvis fimilibus, LE, LF;&
' circa datum axem AB, punctumque in illo
A limilicér pofitis, axemque in uno, pluribufve pun-

s L fecantibus, & pofito breyitatis tantum gra-
.tia, ordinatas quibus ad communem axem AB re-

feruntur nempe ip[hs EO, GB &c. effe ad axem per-

. Pendigul;ireg R .aﬁumpmq;. in carum cirvargm una-

quaque fpario LEO, LGB eidem conflanti {patio aa

aquali, quaritur curve EG aquario- diflerentialis
primi gradus, |

- 3x:Sunto dux _:_i-n:qu:f:ﬁta curva EG coordinate
AO; OE x, &y, quas'ad axem normales efle brevi-
tati confulentes nunc fupponamas; cfto etidm cur-

va genitricisLE fubtangens OC =5, & jun@a reca

AE (quz producta cutvam LF ipft LE infinite pro-
ximam fecet in F ) vecetur u; & per F it ordinata
Fa ; erit itaque propier curvas fimiles ut quadratum
unius parametri curv® LE, ad quadratum correl-
pondentis parametri curve LF, it {patium LEO ad

'fpﬂtium LFa, undé i vocerur parataerer curvie LE

=2y & .curve LF = 2 ~+ dz erit 22,22+ 22dz~rd2*
;2 a3 ad quartum , undé fparium LFa
= 7z2a—+27aadz—+aadz’ , ex quo {i demas fpatium

LT

LGB, quod ex hypothefi eft — aa, erit {patiolum.
FaBG redtigulum ex hypothefi = 27aadz—+aadz,

ZZ
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fve, relicto ultimo membrs qiod eft pracedente
mr*mnpamb:htcr minus, erit l](:atmlum rectangu-

lum Fa BG = zaadz, quod divilum per BG = y dat

F A
Ba m.zaadz. Eft aucém ctidm 1 par: curvg LE, ad par.

- Ty |
citrve: I.F AO A"l, erga Ar=2x -+ xdz, ex qua..

dampﬁ AE) = X, remance (}a = xdz unde BO

= 2aadz -~ X}sz g éx,fundﬂ c:rmmr da = }f'd'!f L
f,r - 233 --f:;

duda POrrd zpf tangenn EC p’1rallela Al, quz OE

mﬁﬁt in Ly erit O = xyy & IE = ys = xy, & quﬂ-

5 5 :
piamiterim ur parameter curve LE, ad p:ar curvt

LF:: AE, AF, crit AF —uz %-udz, & dempta AE

= u, erit EF = udz; 'fﬂd -triangula EAL, EFK func

' z
fimilia,cum pmprer curvas fimiles FK, {ivé tangens
in F {1t ipf 1 EC, ivé TA parallelasergo EA, EI ; EF,

EK & EI’IE EK V?di’.. — VXL{Z, &du&a PEL G Ipﬁ

BO parallﬂla,& equali Gt, cum KG {1t ;.pﬁ K in.
drrﬁi?cum erit CO, OF :: IG, iK ergu iK = ydx,

s

qHa dempm ex EK ; reliqua iE fivé .Gm crit
G = ysdz
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= ysdz—yxdz—yzdx = dy, in qua zquatione;{i po-

&2

nas pro .dz valorem fuprd jnventum. ydx, pro-

F A 2dd — X
dibit @quatio folis %, y, dx, & dy, & Smﬂﬁﬂﬂ};z& fi
pro s ponatur valor ejus ex data natura eurvarum
LE, LF notus, prodibit:@quario diflerentialis curvae
quafite GE, modo pro z, fea pro valore conftantis
telpedtive ad curvam LE ponatur ejus valor ex z-
quatione ejuldem curve dedultus.

32 Unde & illud facili negorio derivatut, quod

fubtangens BT curve EG fit == 2aas — sxy . Quare

rum recte  AC aliam AT ig'dire@um applicare,
ita ut CT ad AT fit ut wiangulum’ CEO; ad - fpa-
tinm LEO T S T B e S

HE

CLET

el
-
. LD . .
MERanEoet TR T .o it 3 TIPSR o .
T aihn e4 ; - .
h . . N [ . v . : .
L AT : P 4 s E ) . - -»

¥ ) Onamus nunc curvas non amplids effe fimiles,
R {ed tantim ordinate OF , OK ( quas brevitatis
gratia ad axem normales effe Aingamus) fint con-
ftanter proportionales , & curva EG ablcindat {pa-
tian LEO, LGB cidem aa gaualia, quatitur hujus cur-
ve differentialis zquatio primi gradus, hoc eft data

quavis curva, & datis alijs infinitis, quarum ordi-

natz fint ad ordinatas datz corvie ealdem abfcifas

''''''''''''''''




e
habentes in dara ratione conftante pro fingulis cur-
vis, variabili verd pro omunibus, invenicndaeft x-
guasio differentialis primi gradus curva EG ablcin-
dentis fparia LEQ, LGB eidem aa, & invicem xqua-
lia. . ._

... - 33 Omnes tales curvae habebunt in axe AB com-
mune punétum initij, quodcoincider cum A, unde
aflumimus abfciffas.- Aflumpta curvarum una LE,
atque illi infinite proxima LE, & dudta ordinara.
OEK, quam-axi AB perpendicularetn finge, fecan-
te curvas in k, & K, ductaque per E curvam LE
tangente EC, tangens curvam LF per K daéta, {ive
lineola KG, producta ad idem punétum C coinci-
det, quod eft facile demonftratu. Ponatur ordina-
tam Bu ad BG, fimiliter OF ad OK effe ut z ad
z—+dz, qu¥ quiden ratio; quo ad. diverfa curva-
rum inhnite pmximarﬁm LE, LG pun&h eric con-
ftans; vocentur AQ, OF coordinate ad curvam EG
X, & ¥y, OC verd {ubrangens puncti E in curva,
LE five punéhi Kyvel F in curvaKL fie =5, fpatium
porro conftans LEO, LGB == aa, lam veroquoniam
ponimus ordinatas {ingulas OF crefcere-in eadem
ratione z ad 2 ~+ dz, erit fpatium LEQ ad LKO in
eadem ratione z ad z~-+dz, itag; LKO=zaa—-aadz,

ex quo-fi dematur LGB — aa.-rcliquum' erit fpario«
lium GBOK = aadz, quod f1 brevitatis caufa pona=

G 2 mus
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mus effe rectangulum, opus erit tantim illud divis
dere per GB =y ad habendam OB — dx — aadz,

: Y
unde . dz = ydx. TotaveroKOcum fie= yz—+ydz,

z aa | ' 2
erit EK = vdz, & {i fiar CO, OK :: GI, IK, fivé in

terminis algﬁbr; S5 }ai—+}7'dz ::dx,ad yzdx -+ydxd.z

S zZ$
erit hac = iK, fivé iK = yzdx = ydx, & ex EK

Z5 5 ‘“’ ’
= ydz {i demas iK = ydx, reliqua iE, vel Gm

L o $
= ysdz—<yzdx = dy ;. quare fi pro dz ponas valo

rem ydx prodibit zquatio yysdx —aaydxaasdy-.
— IEtaar S
Quoniam vero dari ponimusaquationem curve, ad
uam reliqua omupes.referuntur, habentes fuas or-
jiﬂams ad ‘illas curva darx eafdem abiciflas x ha-
bentes ut 2 ad b, hinc i valor y erurus'ex dara
xquatione multiplicetur per a, & dividatur per b,
fiet valor ordinatz pro quavis curva de feric data
ad abfciffam x pertinentis , & ( pofita a conftante)
erit b conftans quidem pro quavis curva, fed varia-
bilis pro diverfis curvis.de data fetie. Exempli lo-
co {1 data curva efler circulus. 5. feries curvarum efl
fer rotidem Ellipfium, axem tranfuerfum commu-
i _- nem
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pem, fecundarium variabilem, & per b expreffum
habentium ; {i dara curva efler hyperbola zquila=
tera , relique elsent totidem hyperbolz axem qui-
dem a tranfuerfum communem,fecundarium porrd
variabilem habentium; cum verd tangentes ad cur-
vas LE, LK in pundlis, E, K, & in reliquis aliarum
ralium carvarum punétis ductz in cadem ordiniata
BEK politis omnes in C fint conventurz, ac proin-
de eandem fubrangentem BC fint habiturs, fequi-
tur , quod f1 tantum inveniatur valor s.pro curva

pro poﬁ ta {Q ui :ibﬁjute litera: b certdy prodibit) Sahic:

fubftiruarur in zquatione- yysdx — aaydx = aasdy
fier equatiodifferentialis primi gradus{olis x, ¥5COn-
ﬁanr;lfius;’ & dx, & dy conftans pro curva EG.. " -
- Exemplo unico res patebit. Efto data curva cir-
culus y =v/;ax"3x < Tamaquatio pro omaibns.cur-
vis feriei LE, LF, &c. erit y = ay/;ax =737 ad -infixi-
tas elliples, &b eft conftans refpetu duarum. cur-
varum LE; LE,ded variabilis relpectu diverfarum.

Jam fubtangens ‘s cur ¢ cnjusvis erit:2ax —xx 5 ca-

dem ac in circulo, qua {1 in locum s fubftituarur in

equatione pro curva EG, prodibic ¢quatio quefica

differentialis primi gradus pro cadé curva saxyydx
.= xxyydx — a’ydx —aaxydx= 22’xdy —aaxxdy.
34 Exaquationcyysdx — aaydx = aasdy erue-

P N T
e I T
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tur ydx= BT = aaé fubtangens curve EG,

B R T
qua‘r& factlts confrrudtio .

Vil S

- .
PR

o

opofitio ¥ 11

I\ Ata linea quavis MV ; que circa datum pun-
. b Gum Axum Cin gyrum ferri concipiatur in
plano:CMV; manentibis iifdem: diftantijs MG, VC
&ec. invenire oporret "emquatiﬂnﬂm differentiale my
curve alterius BM, qua priorem illam circa € rota-
vam {femper in dato conftanti angulo {it fectura.

-i03.5. Duka quavis reéta per centrum rotationis C
ut CAj‘affumacuriportioad arbierium CA, qua ur
radio; circulus ducatur’ AG;affamatisrque punctum
A, ut initium- rotationis.. Iam concipiatur.curva.
MV pervenifle ad quamyis pofitionem LB, ibique
inB fecare’ quafiram curvam BM in angulo OBF
dato , & conftante; quem fcilicet continent duz.
tangentes; una BO ad curvam datam, ztltf:mLBP ad
quelicam ductz in puncto B quo fe mutuo fecant,
jungaturque CB, & ad illam per C perpendicularis
CF; fecans BO in D, & BF in Fy undeé ad BO cadat.

perpendicularis FOQ. Efho CG = a, finus rectus an-

g uli @BF ,pﬂﬁtﬂraﬁl iﬁ'fﬂ.,; ﬁfﬁibi ﬁ'i}ltﬁ vero fui-«cz-atm
clementi =¢ v Fum -porro-AG Zix, BC =y, CD
— Ty BB g f m\fﬂi -f;;;rf""ji‘ 2 _ﬂ.ﬂﬁitﬁ am;&m 5 (:_ia-_:tu 'y

per'y; propter datam curva BL, ejulque tangentis
na-
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naturam. Duéa autem Cg-iph CG inhnite -ﬁr@ﬁf.
ma, & arcu infinité parvo bdy fi har 'GC, Gg'i::CBy.
bd Ydﬂ} dﬂindc Bd db ve B{:} F — }"}'dx; Hﬂdﬂ

ady

e AL, AL

BF mererrchtum anguium BCF yv’yydxa_... aady*

.....

DF vffé ~CF — C’ yydm - rady, & muluph-
w - ady

cando BCper 1 DF, ﬁet trmnguium DFB zquales

y'dx — rsiy'dy qtm divlfﬁl per BD orietur OF

“iady R L i e o oad
= ydye-taydy, cu}us qua;drmm demptumet quaﬁ
tady

drato BF relmqmt quadrati BO, quﬂd erit 1gtmrm
y*redx® —+rraayydy Wy*‘dx wrraa}?}fdy h%zarv“dxchn

" ttﬂﬂd}”‘ ;
in quo fi fubﬂituas pro tein numeratore! valnmm
rr —+yy het precis¢ quadratum ; cujus radix BO
= yyrdx—+ayydy; debet autem BO efle ad OF ue

tady . s E RS D S
c ad b, ergo }'yrdx%}ryadv, dﬂbﬁt effe ai
y*dx—-»rwdv ut ¢ ad b, &: pro mcia. erit a:qu;ttm

o

tady

vyedy — iacdy = bvrdx ~+byady , & hinc d‘!{
= byady —+racdy @quatio dzfﬁ:i‘emiahs primi gra-~

yye—byr |
dus pm curva qaxfia, in-qua figna- pﬂfﬁmt inrer~
- dum
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dumyvarié effe locata, pro urduxe tangentes BO, BR
ad -¢afdem, vel ad diverfas axis partes ceciderine
Hune valorem differentialis dx aempe quod fic
= baydy ~+ cardy i multiplices fuperius,& inferias
R R
per cy —+br fiet equatio quafita pro curva BM, dx
= bacyydy «+ céarydy -+ bbarydy —+ cabredy , vel

Pl IR R PR T iri

I €Cy3d -~ bbrry :
=bacyydy -# ccarydy —= bbarvdy — cabredy , un-
T ccyd—+ bbys —bbrry — bly; T )
de ponendo aa pro cc —+bb, & tt pro rr~+yy, fiet
arydy —+weabdy = dx. Si; angulus OBF fueric re-

prey Ty ]

ftits apparebir {1 uramur xquatione fuperids inven-
ta dx = byady ~+racdy. . -
S T e By e

36 Y1 dux quantitates ¢, & b, non eflent conftan-
\_Y tes, fed data quavis lege variabiles, dum.
-modo datx per y, & conflantes quot libuerit, ut {1
exempli gratia angulus OBF non conftans, {ed
xqualis angulo CBO effe deberer, aut ecidm ipfins
CBO duplus, vel eridm alicer infinitis modis, fem-
per cadem xquatio locum habeét, {i per b, & {i in-
tel-




telligamus finum, & finum fecandumanguli OBE,
quicumque ille tandem fir, & quamcumque legem
{crvare debeat . Ut i OBF debuiflet fuifle zqualis
CBO, b & ¢ deberentefle ad invicém ut r ad.y, vel
{y OBF = 2 CRO, tiinc ¢ ad b fuiffet ut rr — yy ad
2y1y & f{ic in alijs infinitis cafibus . |
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D onfrcions Bipatiome diffntision rims
o algebrasce .

PROPOSITIO L

37T Oftquam igitur ad @quationem.,

M| diflerentialem Line¢ quafitz ali-
2/ all cmjus, per fugm tra@iras, aut per
Lo gfF° tridies. met oﬁdm Fﬁ:iﬁvcnﬁrimuﬁ,
T ] | & -illa n- integrabilem efle con-
fter, hoc elt confler, quod fint invenibiles duz
quantitates q[fgebrai;;@,q?amm differentialia invi-
cem aquata reflituant. prius inventam gquationem,
minc vel ille due guantitares algebraice invicem.
zquéntur , vel fingulis. illis conftansquadam ad ar-
bitrium addatur, vel dematur (nisi aliqua queefite
linex data conditio hoe vetuerit) & {fumma vel
differenti¢ invicém etidm @quentur , utrovis enim,
modo relultabit ¢quatio algebraica pro linea qua-
fita, quam proinde Cartefliano more ex alterurra,,
vel utraque harum aquationum algebraicarum.,
conflruere licebir. B

38 Nam , reductis fingulis xquationis con-

i {truen-

318

-




-firuendg partibus ad unam dimenfionem ope divi-

fionis utrinqué inftitutz per-eandem conltantem,

polirilque AB, Ab abfciflis lineg queficz, five cujus

differentialis zquatio datur , & pofiwo curvam DA

efle talem ut ordinarg DB fint zquales integralibus
unius eX partibus darg equationis{ quacumaque tan-
dem fint hec integralia) fimiliverque - curvam CF
talem efle ut ordinate BF fint ¢quales integralibus

- _ai:@rsim_;:@anti;s mq@ti&nis_datx 5 -ﬁfrqm*--' bd- jpﬁ BD

infinite proximya , £b wers iph BF, erunr {ductis
DE, GF axi parallelis)du= lineol® Ed, Gf inhnite
parve ille exdem quze per duas zquationis date

partes exprimuntur, qug proinde ubique eruntinvi-
_;E%m-.mag]ﬂﬂl'es: Cum crim Ed, {G fine differentialia

linearum BD, BF, & cum linez BD, BF {int integra-
lia duarum partium gquarionis conftruende, erunt
Ed, fG ipfe ille partes gquationis, quam ‘debemus
conftruere, qua cum per hyporelim fint {emper ad
invicém wequales, erunt iple £d, Gf, femper 2qua-
les. Adfune igicor duz quantitatum feries BD, bd
&ec. BF, b f &c . eales uraugmentum unius cujuivis

quantitatis bd in prima ferie’ fupri anteccdenvenm.

BD, i .wqua[e augmento correfpondentis quanti-
tatis bfin fecurda ferie fuprd fuam antecedentem
BE. Quortiefcumaue autem habentur duz tales fe-
ries, quarum termini per xquales differentias au-
%ﬂantur, hoc eft terminus quivis unius feriei fupra

fuum antecedentem xque augeatur ac termimis

H 2 Cor-
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correfpondens fecundg fuprd fuum, quotiefcumqiie
dantur inquam dux tales feries , necefsarium eft

uod unus quivis termings: prma ferici ¢qualis
gz fuo correlpondenti in fecunda ferie, ait quod
Aaleém ' ab illo differac quadam quantitate conitan-
te, qua potro eadem, f eridm differentia incer
‘quamvis aliam quantitatem prima feriei, & fuam.
correfpondentem in fecunda. Quia enim quanti-
tates prim {€rici xque augentur, ac quantitates
correlpondentes fecunds, it {femel rantum quantiras
‘una prime fleriei zqualis it correfpondenti quanti-
tati fecundax, femper xquales erunt quantitates pri-
me; correlpondentibus quantitaribus fecundzx fe-
riei, proprér equale earam augmérum, ae fi femel

‘quantitas una prim-e, luperaverit cprrefpondencem

quatitatem fecunde ferici,velabilla e}a Heceritfem-

per eodem excefly, vel deflectu diflerent ab invi-
cem quantitates fingule priotis, & correlpondentes
quantitates polterioris ferici . Igitur conditio quam
habemus, pro curva conltruenda, & qua dif?ercn-
tiali ®quatione exprimitur , quod Ed fir ubique.
zxqualis Gf, falvarurcam ponendo ubique BD = BF,
quim ponendo fingulas BD, differre 4 fingulis BF
quodam conftante valore arbitrario . Sunt aurém
BD, BF integralia duarum partium datg aquatio-
nis, igicur, vel ponas hzc integralia ad invicem,
aquari, vel eotum conftantem efle arbitrariam
quamuis differentiam , equa falvabis differentialem
cqua-

k]

.........



e

-equationem propofitam 4 hoc eft ggae. obtin

quazfitam curvam . - Hocque ratiocinium; nullace-
niis requiritquod BD; BF fint quantitates algebrai-
cx, fed cujulvis fint generis lincx, femper vim.
fuam poteft obtinere. Confideramus autem hic

peculiariter integralia algebraica, quia, cum talia,
{unt, eorum valores invicém zquati, addira quavis

ad arbitrium conftante, -algebraicam fuppeditant
axquationem juxtd notas regulas conftruendam.,
quod longé aliter fe haber, cum integralia non fune
algebriaica, ut fequentibus feCtionibus videre pote-
rints L. .

"COROLLARIV M.

39 Zc conftantis addirioy qua fieri femper

A & potelt :poft inregrationem ~gquationis,
interdim curvam narura invariatam, pofitione tan-
tiim promovet, interdtm curv iplus effentiam,; 8
genus mirum:in modum:diverfificar.” Si enim exi-
ftentibus x vel yoordinatis. reGtisinvicem parallelis,
¢quatio diflerentialis propolfita ad conftruendum,
ab una parte habuerit dx vel dv tantum, & fimail
fuerit algebraice integrabilis, dum interim x vel y
alteram ¢quafionis partem non ingrediatur, in hoc

cafu xquationi, qua per illius integrationeny obti-

nebitur addendo , vel demendo conftantem, curva

cadem remanet, ab axe tantim remotior, vel illi
- pro-
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proximior facts, per quanticatis ilius-con-
ftantis longitudinem . Rees erit clarior, & certa f

illam exemplo explicemus. Efto squatio conflra-

enda dy —dxyaawax, Hee i integrerur dabit y

‘2

i

el B % S VA + B F 4 X

| ST e s T T e
m » 3 Pgﬁ .' ﬂﬁﬂﬂ {ﬁ?‘m{%tiﬁﬁ ; APEIYRIYS ﬁﬁpﬁf il
Harum duarum¢quationum prima exprimic quam-
dam curvam, quz {1 {ic removearur ab axe fuper
quo affumuntur ableiflz x, adr ad illum accedat
per diftantiam a, hoc eft fingula ejus puncta acce-
dentia ad axem, velab illo recedentia, lineas de-
fcribant ordinacis pavallelas, & longitudinis a, jam

@quatio, qug referet curvam fictranslatam ad eun-

dem axem, ad Quf:fﬁ Pﬁuﬁ referebatur ﬁﬂt Roct ¥

= a4 3x V 22 —+ 4% unde hac gquatio -cand AR qram

L

priot illa curvam exprimic, {ed po {irione tantim.
3"3}7 = x’dx in qua nec dy' nec dx unam mquggu{,.,.

F—mﬁ_ﬂlﬁ——

. ¥ e . : :
nis parrem conflituere poteft,: falva zquationis in-
tegtabilitate, wige con t{) antis additio , curvam ma-
kime "va?riﬁ;i*&??m&it g _Im:a:graadﬂ Enim EGUatio-
nem fit vy =x* vel yy- =ad =X w-"q-u_ﬂ)us

cqua-
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equationibus oritur vel y = xx

v a2,

alio valore xx vel 3/ x* . Idem dices fi coordi-

qui ‘ordinatz valor non differr per. conltantem. aby

E / 33 233 : ' ' S
natz X, & y non effent reéte,aut applicarg nonef-
fenr invicem para Helw; quibus cafibus inhnitis oo~
dis vaviari poreft curvg narura per fimplicem con-
ftantis additionem uni gquationis parti adhibicam.

N Um igicdr arbicraria fir conflantis hujus
. %4 additio , porerimus per guodvis. datums,
punétum curvam lineam dueere, dati axis, & ver-
ticis que falver daram gquarionemx . differentialems
primi gradus algebraicé integrabilem, -hac uft-me-
thodo, quam claritis exponi non pofle cenfeo; qua
fi illam tradamus exemplo alicui applicaram. Af-
fumamus y Qjm;tiﬂmm differentialem datam efle
ydy = axdx - ;& debeavducilinea fasisfaciens
24 ~“+ XX : ;
huic gquationi differentiali, que tranfear per da-
tum pundum, per quod exempli' gratia ordinaca,
fit = b, & abkifla = ¢, cujulvis fine generis coordir
nate, vel feilicde recte, vel curve, vel invicem: pae
rallelg, vel 3 comunibus punctis egredientes; velad
angulos quolvis ad {e invicem inclinatz &c. In-




egreturgquatiopropofita,& erivyy Tav'ai Sxx
Niinc querendum cft, qugnam conftansex-infi-
nitis, quz addi poflunt urrique equationis pasti ad-.
denda nunc fit, ut curva hec tranfeac per punctum
cujis’ cootdinatze - funt b & ¢, b quidem de ferie
infarum x, ¢ vero ipfaram y. Vocetur hzc con-
ﬁ)&ﬁs 2y 80.erit Yy —+ 22 ayf Ta—vxx, unde v

I RN I s

=V 3avaam wx - 2225 debet autém quando x efth,
y clle = c,ergo 1 in quantitatey/

2aV ag -+xX ' 227
: . — . : N,
ponamus b pro x fiet 3/ mAE T = ¢, undd

LT

- ' : . AT :_,.E_'.:.::';g' L AT Th .
qug eft quantitas conftans addenda in integratio
pe zquationis, ut curva per dati puncti tranfear,

{icque curva quefita erit yy — 2aVaa —+bb —¢C

— ay/ Ta~ xx, citi competit differentialis axquatio
propofita ydy = axdx , queque {imul per datum

ad ~F XX>» - '
punétum tranfic . Si valor quantitatis zz prodiret
imaginarins; quod accidere poteft, nulla curva,
per datum  pun&um ducibilis forer ad datam.,
zquationem differentialem convenienter in dato,
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41 I Nvenire curvam cujus fubflangens ate: (e
A media intcr coordinaras x,& y, air dyarum
mediarum vel prima, vel lecunda s atteuno verbo
fit una ex feric continvarum- geonrétrice propo
tiﬂmlnimquﬁrmnpﬂmaﬁr X, ultima y, & termii.
oi fint namero m —+ 2, ut numerus datus expri-
mens quota: {it in-hoc ordine vocetur # Intet x,& y
{1 ponantur 7 numero mediz proportionales, fice
feries ex qua debet defumi ﬁaimﬁ;h:ﬁgegmqmﬂ
tx curve, erit’ cnini feries cujus primas’ termigus
%y ultimuﬁy’,& teimini erunt humetrs e L, qilf d
duobws ,:&'y accedunt alij numero m ; q&’i 1lis

interponuntur . Notan eft autemm , quod fi intdy

duas x, & y intétponaat - numnero medi pio-

portionales 4 erit:

-

arum mediarum ptima, qui in

x P oL N X

eirrr—— U syl

Wd!ﬂﬁ {ﬂiﬂi &Gﬁﬂduﬁ &fit tﬂﬂi‘l EEH shﬁ Xm w y it g }

porro fecunda mediarum erit hojus quadrarum..
per x divilum, tertia evie tubis per sty divifus , 8
S ST P b F gt - 00T
que mediarum erit (ut ita dicam) »—; , ex-
primetur per poteftatem #._1 " huius prioris

- et .

. o . T . ﬁﬁeam -
mox expofice divifam per poteftaréry gty ¥ Koo

tere x. Quee vero mediarum eft s—1  , illa cft

tlima |

i ordine ferici » - ) qua ‘@&quari debet {u

o LR itz i
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genti ex vi date hypothefeos. Fiat igitdr talis po-

Tl

* NPT - ot Fhﬁ‘: et ' Y 3 MF L
teftas hujus linez x ~ y , & dividatur per
potcftatem lince x 3 fnmero n— denominatim,

B el R Lo X TR

o S e e B R

& : . L .
&erit x .y, =qualisfubtangenti; Un-
wo S L TR 'H'h* _‘_-\. - . “‘ .ﬁ“ .l a

dé ydx = x- .y yundé oritur zquatio

n—1g—x » - M—3 _
. ! et u y . T W..#..

x "' dx=y ~7 dy,que gquatioeft integra-
bilis 5 omnis enim  poteftas indererminate -in dif-

-

ferentiale indeterminate ejufdem duta, quantita-
tem integrabilem conftituicy cujus integrale eft ea-
dem poteftas cjufdem indeterminate unitare tamen
aucta, & per exponentem cjuldem poteftatis unita-
te imilitér auctum divifa. Integrale ex = z " dz

eft 2% 5 quod: facilé experieris fynthetice , & fi
P - - e :: - |
PR R TR SR . o : . ‘!

differentiationis legem attenté profequamur; pote-
rimus hoc eriam a priﬂri;&_ €X rel natura _ng}bis ﬁ;t_a-

ﬂ__.'___“_'-hll

dere. Eddemigitir de caufa integrale ex x =™ " dx
o O S ot I 'l - _ P msmr e B -

erit  m —+ L X ;& iﬂtﬂgtm exy‘ ”# ’ EIY

Sl SR 3
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ctic. m—+1 y "5 qua duodifferentialia invicem..
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xquentur, aus addarur qurvis €6 nftans ad 1 ibitviv,
-oucntur xquationes algebiaice pro curva quam
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Quzrimus;& etitvel m~+ 1 x " = m 12 )
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Wiallebalylelejopel
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vel eriam
S - H—
Harum duarum xquationum prima reducitur ad

xy, fecunda verd,facis debitis operationibus, re-
. et dn M :

. A& :

."Hﬂlﬂlt :ﬁ'—-—l

ducityr ad m —+1 y ™= 4 gy a T _

SR e pand

H ?. - _5. S e

ex qua extrahenido radicem cujusexponeuseft n-1,

- R

cruetur vzr.l-mt_ ipfius x qui erit' radix eXpotientem

habens n— 1 extracta'ex illa quantitate fupracitata

an

i . Ao e N P IR - . w < s
G e ;‘f S O R .H:ﬁ- o -t

.,
st ey

Tt skie—a 2 ™ He duse gquatio-
nes, {i conftruantur, lineas fuppedicant omninddi-

verfis 3 clarum ggﬂ-efﬁ; - Prfm i‘lmf*f ;y; eﬁ@*ré&am |
in-angulo femirecto'ad axem ; fi ordinate axi' og-
males ponantur; qugctifique *'ﬁ:!?f'::p_f}rﬁﬂitﬁs o, & %

at vero aliam aquationem efle’ pro-ciirva’ quadam,

Quz varia eft pro vario numero » mediarum ey
X, & y cadentium, & ctiim pro varia poteftate .
Iz e

é.é

e e et
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Exempli gracia,fi fubfangens debeat effe in quatiior

“proportionalium ferie fecunda, fivé debeat effe pri-
ma duarum mediarum proportionalinm, qua fune
inter x5 &y, ting exiﬁ&ni‘é- mTE, X nT2, »-

- quatio invenictur efle- 3:/5 —+ Va2 = V¢, five

b
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42 REgula -pro integrandis ftbuﬁrm alicujus

"

... indeterminare poteftatibus ; quam. mox

-

attulimus, {f poreftas it — 1,06 deducer ad irice grale
aflignabile, quia fi habeatur y —* dy , qux fit inte-
granda, & traditam regulam adhibeamus augendo
anitate exponentem — 1 & dividendo deinde pote-
ftatem ipﬁPus_ y per cundem e;;P:}_nentana_-.;;"'i.E;E,{#:
re auctum,;. ut precipic regula allata, fier integrale
— y° {ive = 1 quantitas infinita, & inafhignabi-
T T S P £ S IS
lis. Quare hic tantim cafus excludendus venit A
regula, quam dedimus, & ab. exemplo fuperits:

O

ol
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-
n -

L ]

adhibito ;quo.ufg; hoc integrale quantitatis y—:dy.

diligenrérex. pendamus, quod fuo loco fumus fa-

,E X O~

.........

R,



< Exemplim I

¥ Urva queratur, que fubtangeiitem habear
N2 quantitaté a*~ "y -+ bty o Ty &ee
quanticatem feilicét conipofitam'eX quotvis mems
bris in quorum {ingulo y reperiatur ad aliquam di-
menfionem elevata, per quavis figna invicém jun-
ctis; erit equatioydx —=a *""y” ~t b' "y &c. &

Ce i PIITI
E R L N

o

qux xquatio integrabinir; ‘dummodd’ unicuivis
membro '™ y»—* dy applicetur methodus pro-
pofitienis pracedentis pro integrandis poreltaribus.
indeterminatdtim, eritigitdr x=a'—"y" =+ b*-y"

B

e’ y"8&c.procedendd femper” pereadern ves

ey L ﬁ’q“ v35 . N i s e 1 ;. S Iy g
dx=a*="y =idy L bisyrtidy o=ty —tdy

FAHI . i at . s
e A s e el s seae et
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PO T L S L 1 LT P

¥ o " . B _ |
ftigia y‘quicumque it - horum memibronim- nume-”
rus. Quod e peculari quodam exemplo illuftre
tur opus eft rantim quantitatem a* =" y = =t b*—y’
bebir { pofitis quantitatibus 2-& b efle invicém equas.
libus'y & vocando'illas b} bbyy — v*; & equatio®

- :
L - -\.__

e

G S e
differentialis dx = bbydy —y* dyi unde integrando

-\.-\.l."-W'-"‘":"'. - %w T

S -
;.ﬁ.'\-. Gupa e
e et .



x =bbyy ~ ¥ vel x — #M -m-y* Quo paQo
ibs qb!
ﬂﬁm ﬂ ded ALY ﬂm iﬁmlﬂéﬁ M@ YY i y gm

)’}F“'*}' ﬁ%ﬁampﬁs bane.

ch x f& Y? . k}’ Hamm qusvmm pr '“--:

Fiz 6, expnmit Fagum fcxfa in qua cuwa EFACD &'c fa-

Fig.7.

lis eft, utcjus. lubrangens BT in axe AB fir feraper
bb}’? Y Eﬂﬁfis M X:BD = Y- III hag CULVa.

G: a X ﬂk:"—» M =: AK, AH verd =V~
A2 #sﬁ& 13 C Pﬁf qu&d Gfdl-r
: 2 AB - -'ﬁ_b__ Curva vero

1044

tima curva enim IACGDE. tangens IT abﬁ:md it ex
axe.k LA fube ._,5.__gﬁm:@m HT =2’ y}r ~+¥, % ut requi~

refmru;, pt}f Ttis. AH = X, Hi =¥ Habcl: etidm hee
contrarium fexum, in.C, pﬂ;ﬁta AB— ¥ 7ai, & CB.

= @’aga weft autem AF = a cui competitmaxima..
ableiffa. X, five. GF.= % a. Sccat hac curva axemx:
AD in D paﬁm pr*- ‘7;* .

--------
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44 X omnibus poteftatibus indeterminate y, -
Errii st et
poffunt alique y Vel otrines elle etiatn- negativiey
cumhy 72, n, v, &c. pumeres ctiam neégativos ®quc
bene ac pofitivos poffint reprelentare. Sed nullum
adefle deber mcmE;um in quo y non adfir, five in
quo exponens litere y fit &, quia facta xquatione
ydx =a* ™™y "+ by =ty " &c fi vel m, vel n el-

s

-

|||||

A e

iédtya in illa reducenda adeffet ay =+ dyvel by —*dy
quod mquationem  non algebraice integrabi-
lem redderer, ut in preced, Coroll. notatuny eft.
Pro exemplo exponentium negativoramy afluma-
tur curva CBHL, cujus fubtangens exprimatur per

aay ~* —a’y ~*, fivé per aay ' sequatio enim dif-

. : - y ; .
ferentialis erie dx = ﬂﬂjﬁd?}-ﬁ;ﬁ%}iﬁ i hioe e dx

- | RS .. w _d_ ) ¥3 1 _x | e

= aay ~*dy — 2’y P 4dyy §ue dembta fingula per

allatam regulam integ rabuntur;& het #5=aa - a? -

oy | y Yy
=a’—zaay. Cuarva hxc duas habet partes CBHL,

& FM , quaram uttaque ad afymprotos KN; GD.
Utrinfque auteny partis-fubtangens; ramdeilicet 6T,
| quam

........

Fiz, 8



7% | |
quam ED, optimé cxprimuntus, per 33}’“3"‘ pofitis

GB,EF =y, AE = x.. Portio autem CBHL nffm-—

otum: fccat in Cg, iti uc AC {it furura :a . Exi-
fiente Al = 2, & IH = 2 eric pun&um H Iumn’ms
wm:x, pm&um verd L contrarii ﬂems habet AK

45, . Mncs !m: curva hu]us y & &Httccdmm o-
- /' xempli funt ex ijs quarum equationibus-
conftans. addzta,: uﬁtmnam tantum carum poteft
variare , quia dx la-unam. a:ciuatmms 111:&{?1:3[71113
partem confbituit, .. ... x .

Ex'empfum 1 I 1

46 an;;ug curva cujusfubnarmahs fie xJM_ﬂ_u ;.

a
©erit 1g1tu1 zquatio differentialis cur-

Ve quasf g ydy =xdxy/aa—xx. Et mwgramia fict yyv

. A A
— H%EJ A3~+XX Y - ilu.H: etlam yjr — KXad v’aa-ﬂi-kﬁi -y
P | - o
qu: avis mnﬁame, ha,f.: cﬂﬁﬁam brevicatis caufa ﬁt

= aayerit. Iglturaltﬁza. curuz zquatio differétialisyy
= 2Xx
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~=rxx—+2saVaa-+xx =+ 6122+ Si utamur prima xqua-

LONE YY = 2xx+ 222V aa—xx shiet curva GKZ talis, ur

. N
cjus fubnormalis EW in-axe AW in quo aflaumuntur
dple x (exiftentibus fcilicet AE=x,EG = y} fit, pro
ut: poftulatur xv/ 5375 Curva heeduas habet pat-

a
ja¢-ab axe AK fitas ﬁbiqﬂe. fimiles , & -

‘iual.;:f GKs KZ, & minima y et AK camx o,

tes utring

Firtesahm‘: artem SMQ_omnind ipfi GKZ {imi-
demy & aqualem, fimiliterque pofitam ; fi vers uf
Huillemus @quatione yy = Sl virsa: -« sa’
curva cflet HIY F!‘IE}TIGKZ afym fcgmiﬂu}m in
ordinatam habess in axe Al ad diftantiam Al
3]/-; a2, habererque hac etidm curva partes Hi,

1Y, fibi equales fimilefque, & partes etidm faleém
HIY; VPR {ibi zquales; & fimiles. Demdm xqua-

HO Txnt 222V 23+ XX miga S = yy}poﬁm{ézmpf:r ur

R "

3d
ante ablciflas x fumi ab A in axe AW, fuppeditat
curvam XDF prioribus etiam afymgreticam , a-
Xemque AW fecantem in D (unde illa incipit) ue
it AD :t]/_’JETﬁ;F - aa ha-bﬁntcmquﬁ, non tantum
Portionem XD ﬁnﬁlﬂm, as:qualf:mq; portiom DF,
LR K fed

Fiz, 9.

tetidm ad-aleeras ‘axis ‘AW
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fed & aliam partem NLO fimilem zqualemque.
parti XDF, itd ut omnes curve quas 1n figura no-
‘na tuditér defignavimus quafito {int fatisfacburz,
& ducta ordinara FFGH, & taifig:._ntibus- FB, GG,
HT, eatum ‘normales FW3:GW , HW in uno ¢o-
demque axis pundto W fint coitrz ut fit EW
= ¥V a2z xx . Curva HIY habet fane aliam portio-

pern, qué-circd axem DL'in Ellipfis quafi formam

jacet,& a punctoD ufqué ad L protenditur, abicin-

dendo in axe IP, ab A versus I, & {imilitér ab A

wversus P portiones :::_]/ S 7a; verum hanc delincare
b :

in Agura pretermifimus, quod illa, licer ¢quatione
malem tameén habeat — xVaz"xx nonvers xvaa—xxs
ut requirebatar, - a o hTTTT
: ) w: L., . . + : .
4~ Eft tamén longe univerfalius Theorema,, -
quod pro integrandis varijs “quantimubus infervir,
quodque. univerfaliore exemplo claudemus. Efto

‘curva invenienda cujus fubnormalis it exprelfa per
X" Y™ Lbx”. Fiet ¢quatio differentialis ydy
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E A B LT

" l
{.
3 _*

_wngg {1 Jubeat, quod experisi, poffumus ut often-

damus ; denorant autém # , & » numeros quolvis

-

cujufvis nature. Exempliloco fint m= 3, n =2,
five fubnormalis quafite curvae fit ‘xxVes o bxsy X-

P! STy

B
FCAt DXV CI—+ 1D

i gbas

q‘uatit"}" prﬁcurmqugﬁm et vy =
: 5

[T e
pp———p i inl—

’ | \.‘Jﬂ.*—ﬂ-}ﬁ
P - M !
( pofito omnes ¢,a, & b efle invicem. zquales bre-
vitatis .gratia ) crit’ ¢quatio-curve piet-:f-:tradimm re-

gulam defivaca vy =yav e vel yy =vaine xaa

L LA S -\.:c. .
_x_* a ﬂ?& JF '?-5: - oo
Exemplum V.00

48 1 fubnormalis quefitg curve efle debeat
%' =ydy,esitequa.__X dx =ydy
3\/:13 4+ %xx  dx | a\/aaﬁxzﬁ

yy = o vaa . Uni
2 Jik '@ ) 2

wverfalits pofita ¢quatione ydy = x*"™ dx -, erit

unde ?integ.rﬁnd{:i erit

e

i“néegr“:incfo VY = T samVar-xts L demums
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ﬂmm umrfalms , fi fucnr xquatlﬁ Pmpaﬁta ydy

= xvrdy » inregrando invenie~

]/ﬂ’"—q-ﬁ"“ |

m—-—m_-—-—lin
b— .
‘m;';._'yy = 2T~ ma g x= "= plis vel mi-

4’”’“"‘ B | e

nils ¢ f tibuerit s at fi ﬁllﬁ&t equatio data ydy‘

- '_ x¥—? dx

_, eric integrando yy
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49 SI mtegmnda fir d}r.f" — d}w‘ dx: s €It
]/ zJ e I *
¢quatio  ine; gralis (ut rite experiri pofﬁ!mﬂs) X
= 2y —2Vay a1V 33V Gy gy, fivé univerfa-
53, - B
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livs ad mtegrandum c[x =y “"‘“dy-y""“
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s g\ Onfuled ateulimus regulas: halce pro intes
grandis quantitatibus, ?iaas una tantim,
ingreditur indeterminata, ut x™ dx & alias hujul-
modis quia magni funt ufus, & valde conduceret
hos c#ﬁ@iws.,...alia-@uﬂﬁ Ztﬁlﬁs.ﬁfﬁﬁg{ﬂhﬁ;‘ irnordinent 4k
ualitér reddctas fervare; quas tamen unulqui { %;Lu z

facilé fibi pﬁai‘_&{ré “poteft . Nulla emimi hactenus,

qu od {ciam, inventa elt methodus, qui de prbpo-
{ita ._qﬂ-aﬁfﬁ_iquanﬁmté-ﬁ('ﬂ@ca'ﬁm equatione ) étiamfii
anica tantim indeterminata ¢iim_{uo differentiali
illam ingrediatur; H{it&%p‘rpm!ntiari pt;}ﬁit num illa
algebraice fit integrabilis neent. Undé cunt inci-
dimus in quantitates rales, de quibus i

-

""""""""" biles, magoum eft fubfidium ad

{ir an fint intégra # |
hos canofies reciirrere , & fcrutari an ulli corum.

fit “applicabilis. quanticas illa. Hoc eft unum ¢x

pracipuis, que in. Analyfi hac adhiuc defideran-
tur, methodus feilicer, qua dum proponitur quar-
titas_quavis integranda, aut cjus ditegrale alge-

braicam-aflignare , aut impofhibilicatem ¢jus affi-
gnandi demonftrate doccamur. Quod {1 quis -
véncrity fe tandiv qualitas Hy perboles:, circuliqua,
infinitafque alias quadraturas-reperiile Afciat » alli-
gnato’{cilicét fpatio rectilinéo- algebraico hy pei-
Folicis, circularibufque fpatijs prorsis xquali, ade

de-




demonftrara cjus impoffibilicate 57 de gua cum.
mulei mulea {cripferint , eamque fallﬁéfﬁ often

diffe prafumplerint , nondum omnem rel difhcul-
tatem exhauftam cfle dubitamus, . ..
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gradus, quando non fint Mmﬁamyﬂ ¥y
oy prater utriufque indeterminate differen-
tialia ad altiorem porefiarem non ele-
cvataycontinent alterutram tantum
Indeternunatarum .
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erentialem primi gradusnosde-

T It i .

. 4
me| ducat non. integrabilem alge-
¢d qua ramén urrivfque indeterminare dif-
ferentialia (qugenecellarium cit 10 ¢quatione difte-
rentiali inveniri ) implicia, {ivé ad primamy'tantim
dimenfiotiem elevara:habeat, & infupérunam tan-
tim indeterminatarum, altera omunino ex &quatio-
1c 1ﬁjﬂﬁ‘&g » contineat . Quo In cafu curve qu{;ﬁtx
conftructio independentér i quadratura Ipatii cu-
jufdam , quod mox inveniemus, haberi non poterit,
atit {altem dependebit ab alterius cujufdam proble-
matis folutione, eandem hanc quadraturam invo-

luenied 52 Om-
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52 Omnis zquatio in qua unica tantum inde-
terminatarum inveniatury praeeér ut-‘ri-ufﬂtze indécer-
minar¢ differentialia ad majores poreftatesnon ele-

vata ad hanc formam reducibilis erit dz = qdu.

Voco {cilicér z indeterminatam illam, cujus in -
quatione differentiale fimplex five ad primam tan-
tum - poreftatem elevatum reperitur y & pretered
nullo modo illa in @quatione apparet;u verd elt
altera inderérminata, que cum {uo differentiali -
quationem ingreditur. Cum igitdr ex omni equas
tione , cujulvis quantitatis que inilla eft valor ali-
quo modo {it erutbilis{ maxime aurdm quantitatis,
qu¢ nullam poteftatem altiorem nacta cit, facile
cerit differentialis dz valorem elicere ex equarioni-
bus de quibus nunc fermo eft, ac proinde ad hos
terminos reducere, ut.dz fola uham ¢quationis par-
tem conflituar, reliqua vero pars fit productum al-
terius differentialis du- in quandam quantitatem.,
quam veco q; qu¢ proindé erit nuilo modo per z,
led per.u ;& conftantes promifcue data; eft ergo

dc: qua nunc tradtate intendimus, Quattitds: durdm

q, deber efle nullius dimenlionis, ut falverur lex -

“homogencorum,, hoc eft ror dimenfiones habitura
eft in denominarore quot in numeratore, nifi uni-
tas fubintelligatur.: PRI Tt SR TS S

L)

... 53 Ig.'ituf pl‘ﬂ C@ﬂﬂ,‘m& 1one quﬂfﬁfﬂi curva’ dﬁ*‘”

fcribatur AC,cujus abiciflis ABexiftentibus = uior+ Fipio

L o 1 di-
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dinatg¢ ad axem perpendiculares fint aq, tim verd
{patio ABC, quad-cnntitmmr curva {ic dﬂ_ﬁ:ripm, &
.cﬂzabus quibuslibet in illa coordinatis AB, BC divi-
fo per conflantem rectam linecam a ponatur ubig;
“&qualis ordiata BD ad pun&um B, eritque D ad
quefitam curvam. Et emim AB = u, BC ex hy po-
telt == aq, BD = 2. Spatii ABC elemérum erit aqdu,
‘quare fpatii hujus divifi per. conftantem a elemen-
rum erit gdu . Igitar omaium qdu {fumma, five

fqdu, hoc eft fpatium ABC xquart z ordinatam li-
ne¢ AD = z,undé z_.m-fqdq y& dz = qdu, quz eft

xquatio quam debueramus conftruere.

541 loco ponendi ordinatam FG aqualem fpa-
4 ) tio AFE per a divilo; & ordinatam HI x-
_ . e . A .o -
qualem fpatio AHK per a irem divilo, & fic de c¢-
teris, poneremus FL xzqualem {patio FECB per a di-
vifo, & HM zqualem. fpatio HKCB per -a etidm.
divifo, & fic ubique ordinate ficrent xquales, non
correfpondentibus {patijs rotalibus, fed fpatijs inter
coordinatas, & conftantem ordinatam BC claufis,
adhuc de curva fic defcripta LMB;, eadem difleren-
tialis axquatio valerer, ac proindé & illa non minus
ac. praedefcripra. GIDA quefito fatisfaceret. Quod

cla-

________
e T
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clarum fit confideranti AF effe = u, FE = aq ele-
mentiim aucem {patii FECB effe aqdu, idem ac ele-

mentum fpatii totalis AFE ; undé FL, qu {patio %
EFBC per a divifo xqualis facta eft, xqué vocari |
poteft I qdu ac tota FG,quare {i tam FL quam GF |
vocerur 7, erit utrinfque curve GIDA , HB cademy ;
differentialis ¢quatio refpectu ejufdem axis, & ver- ;
- ticis » putd-dz = gdu. Verim curva LMB politione ’
tantum differ d-curva GIDA , quia {patium EFBC
differt ubique conftante fpatio d torali area EFA, ;
unde & linea FG differer ubique, conftanti eiden, ;
differenria a linea FL. Quar‘ﬂinea LMB,eadem el *

3£GI£), qua motu fibi ipfi parallela acceflit ad a-
‘xem per diftantiam LG, & preindé pofitione tan-
tum differt a curva GIB. | |

COROLL. Il

5 5 ¥ ) Offunie verd innumere affignati regule pro

talium ‘curvarum ‘conftruétione, quas ra-
mén omnes in idem recidére opus efl; fictie proin-
ventione duarum mediarum proportionalium ig-
ter duas datas quidquid tenemus , femper in para-
bole defcriptionem, atir analogum quid collimabit.
Sic {1 dividatur quantitaris gdu quadratum qqdu® in
duo quadrata ppdu?, & rrdv’, quorum radices pdu,
adu ({1 feri pofiity hoc eft fi quadratim quidém.
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ppdu’ talis divifionis fit capax) fint integrabiles,
clarum eft,quod conftructa curva,cujus ceordinacze
{ine hxc integralia. quantitatum pdu, & rdu, erit
longitudo curva fir deferiptae = z ratio eft, quod: fi
ponatur talis curva cujus abfciffee finc integrales rdu,
& ordinatx inregrales pdu, erir elementum curva
:‘/'rfdu: ~ ppdus yCUMQ; exfhypmhﬂﬁ l.‘__l‘du’mi- ppdu'
faciant qqdu’, erit elementum calis curva = qdu,
‘ergo == dz, quaré reddit dz = qdu propofita xqua-
tio. Sed hxcregula, & quacumque afferri poflic
pro conftructione curve dz = qdu, fempér prime
conftructioni xquivalebit , quia curve longitudo
hac methodo adhibita, equivalet fpatio, quod fe-
cundum . priorem methodum quadrare debemus;
praterquamquod: non apparet.adhiic regula, qua
omne quadratum qqdu® poflic dividi. in duo qua-
drata integrabiles radices habentia, quod tamen fi
ficri poffe quandoque confter in praxi eft praeli-
gendum, & conftructio per rectificationes curva-
aum algebraicarum conftrutioni per quadraturas
anteponenda eft quia practice hlo curvas facile
metimur, fpatia vero non itém . Iim igitdr ad e-
xempla defcendamus. | --

-
PR .

Exemplem
5 sS [t invenienda curva, cujus fubtangensfit con-

Mtans. Ergo ydx = a, & dx = ady . Fruftea
T 5w

..........
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autem tentabimus quantitatem hanc integrare al-
gﬁbrhit:é‘;:' jicée emim {cribendo ay~* d}f, hec guan-
titas contincarur'fub canone y'dy;attameén,{i regu-
14 illA geamar quz alsignat v."+* pro integrall ex (. 43

N R R
.

’ ﬂ_i‘l' : N 3

'y’dy, inveniemus in hoc cafu quo # = ~1 integra-
leefle ay® five a quantitatem infinitam . Undé
iam alia wia-opus erit conftructionem moliri.'Con-
rinetur autem hae zquatio dx = ady . .fub canoni-
ca xquatione dz = qdu;; quia- umgﬁfeﬂi 7 hicefl
x, & qua ibt u hic 'y, & quz ibi q hiceft a. Con-

s

Fooof HEE T i

: s : '.- . . | | - ;_ ? _ .
ftraenda eft igitur curva IHFE, ‘cujus abfciflis CD
cxtftentibus y, fint ‘ordinatg DE = da . Erit ergd |

curva IHFE fic conftruéta 'f?lh}%perbolay aquilatera,;
alymptoros. habens axem CD, & lineam CK axi
perpendicularem per C, & cujus quadratum CAF
fit aa. Quonidm aurdmcurva: 'ﬁugztm ordinata efl
cqualis {patio curva hac ‘ednterito pera divifo, o-
pus erit fpatio totali afymproto CK, curvi, coor- |
dinatifque CD y DE comprehenfo divifoque per a
equalem ponere ordinatam quefite curve. Verim B
. {patium hoc infinite magnitudinis efle fcimus, Ne .
igitur conftructio fruftretur, cum dixerimus pofle: g
4b hoc fpatio conflans: {patium femper’ tolli, affu~
: : ' ma-n
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mamus pro hoc {patio conftance infinitum {patium
-quod afymptoto KC, curva, duabulque invicém z-
qualibus coordinatis a fivé: CA 5 AF clauditur, nec
ponamus ordinatam curve quam querimus gqualem
fpatio quod afymptoto CK, curva, & duabus qui-
busliber'coordinaris clauditur pera divilo, fed {pa-
tiotantim; quod determinatur ordinara FA, curva,
& duabus quibuslibet coordinatis CD, DE,quale ef-
fecipatiomy: PADE'. Hulc igitar fpatio per a divifo
fie xqualis reta DR, eritque punctum. B ad curvam,
tujus fubtangens in axe CK erit data conftans a.,
Eft manifeftum quod , {patio FADE evaneicente,
quando CD: reperietur efle. = CA = a , tunc eric
DB == o, punttumaue a in curva qugftea. Deincéps
fi affumarur ableiffa 4e'CL minor quam a, ] patiam
FALH refpectu fpatii AFED eft segativuny; unde
jam ordinatg LG fient negativa, curvags BAG que-
fita axém fecabitin A, & utrinque ab illo diverger
in.infinitumy-ad partes verd G, non nltrd afy mpto-
tum CK hyperbolg protenderur. . -

COROLL.

£7 NG | Emini dubium eft quin curva GAB fic de-
I N "::-ﬁ::r.ipm s UL Cjus ﬁ:bmngmﬁ in axe, feir
:;_( ymproro CK 4ip conikans, .ﬁt-;ip,ta?- Lo gariclzméca .
Erune igitﬁri liieg: x5 fivé ordinate DB ipfarum,
y, five DC logarithmi. Sunt autém exdem DC
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= ady, ergd pady = ly,hoc cft integrale ex
. y . N Y & _. . .-.- .

ady erit ;ipﬁ: logarithmus quantitatis y fumptus in

logiftica cujus fubtangens fic = a. Deincéps igitir,:

cum integranda fueric quantitas aliqua ady , feri-

bemus pro fuo integrali ly fivé logarichmum ex y,

advertendo debere logarithmum affumi in loga-

rithmica CAB cujus fubtangens fit = a, & eadem de

caufa integrale ex “ady -e

fa, cum differéntiandus fueric ly , affumpeus in lo-

garithmica, cujus fubtangens, vel paramezer fic dara

quevis a, {eribemus prodifferentiali. ady . Hincme-

thodus differentiandi ly” five poreftatem quamvis'

(pro cujus indice ﬂpon'n »Ylogarithmi indetérminara
y , erit enim differentiale » ly*—* ady, ex regulis

y

calculi differentialis communibus, dammodo tan-
tdm ubi deberet poni differentiale logarithmi, po-

natur ady. Sic novas curvas, curvaramque {pecies

Y .
excogitare jim potes, quarum tangentes invenire,

evolutafque defcribere; ex hac methodo poterimus,

ut fi fuering curvae x = ubi n, & ”’quﬂf"’ﬁ

n
Iy
N TN

L ]

a =* . nu-

Ady erit T asy. Autvicever-
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pro varia numerorum , & » habitudine mirabili-
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Pt B | L e o '. . . LRI e : o
numerosintegrosdefignent,eritde= 2ly™=" dy,

- — ..
a % Y .
2 o I8 Mo T2 ;’.ﬂ-.
'.-m
;W

undeé fubtangens — & Iy F T mimax = mxTe a2 W ?

'
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pundtum_verd flexus contrarii, reperietur ubi ly:

= n—m a. Harum curvarum notabilis pofirio,qu¢

m

ter variata reperitur concipere jubet Ipem; haud gra-
ve lectori fore, {i non nurili forté digreflione pau-
lifper ipfis contemplandis immoremur.
58 Porro triplex diftinguendus cft cafus, qui
accidere poteft, polito femper logarichmos ipfarum
y fumi in logiftica, quam modo defcripfimus, cujus
a fit fubrangens, ita ur logarithmus ex a five ICA
fit — o, Vel enim numerator z eft impar exiften-
tedenominatore m-pari, vel # eft par exiftente m
impari,vel demum #,& m ambo fimul funt impa-
pares. Quo ad primum calum, cum » cft impar, &
m par, 1 y fumarur minor quam a,erit idm ly ne-
gativa quantitas, unde ly” erit negativa , quia pore-
ftas impar quantitatis negative et negativa, led
ly =, hocefbradix:(ue ita dicam } -»22.°%° negativi
Iy eric imaginaria,quia-radix par ex quantitate ne-
gativa eft tantum Iinaginaria, igitir X erit imagi-’
| na-
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naria, & in hoc cafu curva incipict ab A,& nullam
abfciffam minorem quam a fortietur . Verum fi y
affumatur gqualis a;uinc ly = o unde fi # fic nume-
rus pofitivus erit x = o,quia omnis poteftas pofiti-
vaex o eft o, fi fit negativus erit x inhnita, quia.
poteftas negativa ex o eft infinitum quid , & tinc
AL normalis ad CDper Aerit aly mprotus talis cur-
vz, Affumpta deindé y majore, atque majore quam
a-in infinitam; femperly erunt p&%ﬁjﬁi, crefcentque
in infinitum y Undé-ordinate curvie noftra crel cent,
in infinicum {iquidény # fueric poflitivas ;~ minuen=

ear tamén in infinitum fi fuerit negativus , quo in

cafir evanefcent omnind cum fuerit ly infinitus , fi-

vé.y infinita, quard & CA in illo cafu eft curve:

afymprotus. Transferanwur linexz AG, AL, KC in.

figuram 12 ;& curvai MN reptafentabic’ primum’ (512
e o e S P T SaS ERC IS

cafum,nempé curvam x = ly =

R

quando, eXi-
Y e |
- ftente » impari, & m pari;fuerit # negativus. Cur-

va hecinqua CD =Y, DN = x nullam fortitur y
minorem quam AC quz cft 2, eftque ad alympro- -
tos AL, AC illis perpetud convexiratem oftendens,
nullo enim conerarii flexuspundloin fignisefl,quia, .
‘exiftente ? neégativay erit ¥ — 5y {ive 251 negativay

Al

" m x
| "M | un-




9o | | | |
undé #— 2, hec eft ly in pun@o contrarii flexus
) . m . . . o . : ‘ Yo .

et negativus, undé y minor quam a, fed nulla eft

- {pga3)

in his curvis y minor quam a, ergd nullum erir fle-
xus contrarti punctum . Figura autem 1 3. oftendic
curvam MN quando # zquatienisx — ly =

cft pofitivus unitate minor, pofito » impari, & m
pari. NullainillaCD, fivé y poteft effle minorquam
a; caterum cranfit dlaper A, versis AD fempercon-
cava, nec flexum contrarium, nec maximam mini-
mamve ordinatam {ortitur , tangitque illam AL in
{r » minoreffquam £yt Am g egativa, & proindd,

nadefle contrarii

utfactum eft fupra pro figura r2. oftendetur mul-

fum reperiri hic pofle flexum. Tertium cafum, quarn-

' E.;’; 2 A T ‘- : T ‘
do in zquatione x = '}}r—~ " _sexiftente » impari,
R PR -

m pari fueric # pofitivus unitate major oftendic fi--

B . . S
(fg.14) ﬁﬂ:m S A in qua curva NM,qu nullam ablciffam.

abet ﬁﬁliﬁﬁwm:qtiam a rangitur ab axe ADin a”i: %ﬁ
CY Pl’i us WIE&S Eﬂﬁﬁlﬂﬂﬂmﬂ ﬁt 3 ﬂﬂ&.ltﬂﬁ dﬁ I'Hdﬁx

& versits cundem fit concava; quiain hog cafu % exi-

ften-

..........
.........
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ftente majore quam reric ® —r vel 2= pofitiva ,
& hinc »—» a pofitiva; quz
contrarii flexus, erit hic ly pofitivus, unde y major
quam a, hoc eftabicifla puncti concrarii flexus ma-
jor quam AC, undé revera, & nonimaginaric tantam
reperibileserit inhac eurvarum fpecie. B

59 'Quando autém,exiftente # pari, fucrit m im-
par numerus. tunc vel exiftat y major, vel minor
quam a, itd ut vel ly fie pofitivus vel negativus, fem-
pet ly " erit pt:’}ﬁt’-ivﬁ's qmaricﬁ numecrus par, & exi-

-cum {1t ly in pundto

ftente Iy " peficivo, erit Iy = etidm non modo realis
N

fed pofitivaquantitas,unde & x,qua eftly =  erit

T}

R om
realis, & pofitiva, vel y affumatur minor, vel aflu-
matur major quam a. Pofita porro y — a , cum {it
. we n . .
ly = o erit tinc ly » infinita, cum * fuerit ne gati-
I . m . X " w i
ftalymprorus curva hujus

"

vus exponens,unde AL ¢

infigura £ s.nec gric ly »  aqualisnihilo, nififue- (.15

R, 7 ]

-hm-nnun.—‘

rit Iy infinita, quod cumaccidat, & pofica y infinita,
8 pofita y = o, fequetur curvam hanc in infinica di-
M 2 | _ﬂ'ﬂﬂ*

..................
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ftantia 2 puncto C feGturame(le axem AC; eundem-
que etiam fecare cum y eft o five in. iplo.punéto G;
habetigitir curva hge duaspartes, MN uiam ad a-
{ymprotos AD, AL pofitam ,. PO alteram, ad alym-
protum AL, proindé afymptoticam & iplam- parti
MN, & quafecat AC iniplofui initio C, fecarq; ad
rectos angulos, itd ut KC tangatillans, funtque ambg
hz partes ad caldemaxis AC -partes 5 contrarium.
flexum habetin parte PO, quia » cum fit negativa,
- e " s . .N:-.:
relinquet negativam quantitatem 2 —1 {ive #-=,
o o . R =TI S
undé 7= 3 fivé ly in puncto flexus contrarii eft ne-
gativus,quod indicat abfciffam y punctiilliusefle mi-
fidfem quam a, & punktumtale cadercin portione.
CPQ. Siverd, # exiftente pari, 7 impari, & # pof:-
- - | | m
tivo , fuerit ille minor quam 1, curvam zquation:s

ly »  oftendet figura 16. In hac curva qugcum-

que abfciffa y affumatur etidm {i minor {ir quam a,

- comperet illi fua realis & pofitiva x,ut fupra diximus

...........

e TR R Eeennins T e s Wﬂ-ﬁ. e el Cain ~ . by '
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decurva figure 1 5. Porro fily infinita,cric& ly =,
& proindé x infinita, igirdt inpuncto C & in puncio,
axis infinit¢ diftance 4 puiicto C exirordinata inhgita..
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ergd per A curva hec, quz ad afymptorum CK r:l:-
fe debet ex vifis, duafque habet portiones incommuis
ni itlo ‘punéto invicém junctas APO, AMN & com-

ar .

munem tingentem AL,& ad eandem axis AC partem
locate funt . Portio’ AMN eft verfus axem femper
concava, fed portio APO, -f«‘u:m-Pfin‘.iﬁ?%ﬁfﬁs ACGQ&"
cava fir, fleCtitur ad alteras partes , & fit convexa, &
ad afymptotum KC conftitnta in infinitum inter

KC & AL protenditur, Ratioeft quia 2t —s &l ne-

garivus nuincrus five 227 2 hegativa quantitas qug
cum {it Iy_ perrii}muis ad pur;&_un}dg:o:_ng;gg_i;:f}c:;qs,
etit y minor quam a,unde &c. Tandém fi # fueric
par, m impar, * pofitivus & major quam 1, figura

15. utendum etit. Pofica y minore quam a,five ly (fg.17)

. | . | R T eR o
negativa, mﬁma tAMEn gLt .1}’ _“-;ﬁ’«l‘? X-;g&ﬂl?xldﬂm
. _ <

infinita quotits by fit infinita fivé y, infinica Grvel it

-,

o, quandoquidém 2 exponens pofitivus clle fuppo-
nitur. Si by fit o,erit & x = 0, unde curva erafie per Eﬁ.
éum A in quo ly eft 0,& y eft a. Tangiturautem
ibi curva ab axe AC, & duas partes format qug ad eaf-
dem axis AC partes locantur quarum una APO,ver-
stis AC continudconvexa r‘epé_i;iat}t{i‘;&fgﬁgy mpto-
tupi KC pofitay aléera: AMN primé quidem #ﬁsw
Sl axe
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‘axem illam convexitatem obvertir, MOX Vero con-

cawtatem, qt:ua ﬁcfum ha%—ct exeo quﬁd rma, qm

eft !ﬁgamiamusﬁ xabfmﬂ‘”a pun&i contrarii ﬂcxus eft
= optes ™ mammqm thoceft 7~ peﬁw

#H

l;wam,ﬁ: ﬂ*‘"ﬂ* & n-—--m a p@ﬁuvam) undf: y I'I'}E‘IJGI'
.ﬁ?"

quam a; cimr;&ﬂ cariiE portio’ AMN*in nfinifim,
at > axe AC versiis tHum concava efmwatm

6o Tertius cafus eft, com n & m ambﬁ {imul nu-
fieri fuhr impares. Et prmw qméem eft manife-

flum, quqd fi Iy fi fic I,‘ig:gﬂtﬁ_’__uﬂg vel y minor quam,
| a, ly etit negativa, qula neft unpar numerus, eric

verd pﬁﬁm "5"1}* fie'po .s.._x_;,_ms; Ly ‘qutém eric vel

pnf itivus, vel neg anvi{s pro ur. I}r fuaeric vel pofi-

: tivus, vel ne anvus:, quia radix impar’ poch{mﬂm_
(' parisell-poli tiva,{iquantitas illa fic pofitiva,negati-
va, fi illa fit negativa, fed femper realis. Confide-

Igiﬂl'f primo cafum ‘quo » &, m exiftentibus -

mpanbﬁs it = nagarwa, rcprgfmmre 1llum patcrx-
m
(Fgas) muS per ﬁgumm 18. Paﬁzo cnim m hoc cafs ly ef-

m:

e mﬁatmam,mn Jy = ﬁ, updc in pnnﬂo C,

in axe AC. mﬁnﬂ:ﬂ diﬂ:anm i puncto Cerit X = o
~tran-
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eranfic igitue curva per C, & eft ad afymptotam,

AC. Porrd fi ly = o, erit ly = infinita 5 ergo in.
puncto A x eric infinita, & curva eft ad alympto-
tum etism AL, Habet porrd curva hxc duas par-
tes unam COP ad partes K axis AC Jocatam, per: C
tranfeuntem, adque re¢tum angulum axi AC infi-
ftentem, ad afymptotum autem AL exiftentemu,
punctoque contrarii flexus affectam;; quia fi 2 eft

g rad:

dé & ly negativa , & y minor quam a ; altera pars
MN curvee hujus eft ad aleeras axis AC plagas de-
{cribenda, ad afymptotos AC, AL, {emper versis
illas convexa, ut oftendic igura. Quandofueric #
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negativa , crit & 7 —yx &n—m , &M 3, proin-
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pofitivus , fed unitate minor, exiftentibus ineerim.

utroque #, & m impari , tinc figura 19. exprimet’ (iz-19)
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rem. Pars AMN que relpectu axis AC ad plagam

I jacet, femper concava eft versus axem illum , &

ab illo in infinitum digredicur , t::::{giturc‘iue ab axe
* 1

cum 7 fit pofitivus _e};iﬁ'anxe ly=o fivey =a, crit

m.
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(fig.20.)
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ly = {ivé x = o. Parsvero AOP, quaead alias

e ac i *
a: 3

‘ 'fpt‘é& A

1 axis AC partes cadic quam: alia portio MN,
i’punéto Avexit, priulque: verfus: AC ‘concavam e
facit, deindé -fectitur, & convexa fir, ad afym-
pmtuﬁ;'ﬁ@.fﬂ.difpnnﬂm; quaﬁldebbgté-cifa ad ralem
aly mprotum patet quia cam. ly.eft infinita, ut in.

ptinéto C, deber effe infigita & ly = five x., quod.

conrrarium flexum habeat pater qua = five 2 —1

exiftente negativa (cum 1 major {it quam 2 ) elk
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contrarius flexus pertinet ad carvportionem AOP

. cujus abfcifle minores {untquam a. Confideremus
" uleerids cafum quo # ftatuitur pofitivus unitate ma-

jor cum exiftant #, & m impares. Cafum defignac
figura 2o. curva duabus, & illa portionibus compo-
nitur utrinque ab axe conflitutis,quem fecat,&tan-
git in A. Portio AOP eft ad axem convexa & ad
afy mprotum KC, portio AMN, primo ad eundem
axem convexa eft, deindé concava, cum punctum.,
flexus contratii habear. Reliquascurvarum proprie-
tates, ex zquatione erues, has{olum atrigifle juvar,
ut appareat quam diverfisfiguri curviscadem gqua-

tio comperere poflic. CQO-
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v Pma , cum y.fir quabgirds ﬁuz&ms indetermina-
ta, [ ejus loco ponatur alia quevis, & pro dy y pona-
eui.deindg hifus aleeriug differétiale yadhuc mhr:g@ra-
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plis jufto, quare hujus-quantitatis-integrale eric de-
mendum irerim ex férie ot verum integrale. quan-
titatis y” ly” dy habeatur. Siiterum pro integrali

s
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pm'ced&mﬁs% in‘infinicam eadem l-ege quaim huc uf-
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jus ‘inventi 5 cum’ via ”am‘lyt:q& fupra expofita
difficilior , & longa nimis videri pa{.ﬁ:, | Dcm?n-
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effe feriem infinité productam fuprd inventam;po-
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modo quartus deftruerur 3 quinto, fexrus 5'fcpti?m£
&ec. fuperftite cantdm - primo termino y™ 2" dy ;. Ef}
autem hee feries infinica integrabilis;, primus enim
terminus cum fecundo. fimal fumpri- integrabiles
funt, rerius cum?uarm;quimus cum fexto, & fic
omnis terminusin loco Impari, cum fuo immediatd
fequente eft integrabilis, Fa&a porrd hac integra-
tione, reperietur mtegrale hujug feriei , five quanti-
tatis y 2 dy, que illi xqQuivalet y "+ gz wpsy™+igp—1y
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cocficientem nuMErUMm # =2 ac Eia ind¢ (cum de-
beat terminus- per- # -~ 2 multiplicary) rerminums
hune evanefcere; fed & evanclcent omacs deinceps:
termini; qu ia omnes coehicienté fmb_em 7_ily Wil
d¢ feries, cereroquin infinjta , fir finita, cum'»n =" 2.
Sic & fi.n= 3,m= 4 &c. quia in feriei progreflu ter-
minus aderit qui per z— 3, n— 4&c. mulnplicandus
veniet, & deineeps omnesy peft iluny, qui proinde
evanclcent omnes, folis remanentibus ijs qui prece-
dunt it Ordine ferici, quos quidém numero hnitos
efle oportet. Ponamus loco exempli s 2, m vero
— pira ut integranda, fic y ly *dy.in ferie pones 2
pro z, 1 pro m , & omnibus r:;a;jngis_{ermﬂ_a tectio
abiectis, fier hoc integrale yyly*— yyaly -+ yyaa
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vel 2yyly* —2 ayyly —+aayy. Sim=—-1, feries bac
S o ._d
inutilis redditur , quia m ~ 1 TUNC 0, quod tet-
minos, fingulos {etiei infinitos reddit.: fed tinc hac
{erie non cft opus cum alibi doceamur rales quan-
tites ly "dy nullius feriei adminiculo integrare,
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eft integrabilis nifi  fit aumerus inreger poficvs
Figure 12, 13,8 1 4non’ poflunt haberér numeruin
Integrum, cumr ponatic - # fractionem habenitem de-

Jominatorem parem, & fi denominator. eft par,
{loquor de fractione prima) numerus - non eft ifi-
w%:,: Figura 1 5. habet r pegativum ; Figura 14.
haber pofitivum fed unitate minorem, €fgo not.
integtum. Figura quidem 17. in qua #_ fug zqua-

tiotfis eft factio nmuaterarorem habens” mparems,
potclt effe de genere carum cutvarunn,qa¢ per fini-
tam feriem quadrantur.” $i enim desominaror fie 1,
eriv # {eur numerus pofitivus integer , deber autém
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hoc integrale exprimat valorent fpatij ARMDA,
aur ASP &ec.; faxpe emm addendg funt quaedam.
conftantes integralibus inventis, ut quantitatesqgug-
fitg per illa exprimantur . Nunc qugro an ad hoc
ut integrale inventum yly*— 2ayly =+ 2aay expri-

a
mat fpatium ARMDA, aliqua debeat addi , . vel
demi conftans. Spatium indererminatum ARMDA
evanefcic fivé fit = oquando y—a,& ly ~o;fed runc
inventum integrale, non evanelci, fed At —2aa, er-
g 0 ubique demenda eft conftans 2aa, ut fpatiume
ARMDA perfedé cxprimatur per illud inregra-
le, eritque hoc fpatium né quidem ut tradicum eft
yly*—2ayly ~+ zaay fed yly* — 2ayly —+ 2aay 22"

a - S - . -

E&dcm dg caufa fp&tium.. ASP &:: eft quantitas
—yly* —+ 2ayly—zaay —+ 22’ queeeft eagﬁm acalia

a

fed mutatis fignis, ?ui;i hic aucta x,minuitur v, ac
proindé differentiale fparij ASP &c, eft — xdy non
xdy . Siquerasigitur fpatium qued afy mptoto CK,
carva ASPO, & ordinaca clauditur, pone y —=o,&
invenies eflc = zaa,unde & fi fpatij haccurvaclaufi
quadratura generalis non detur algebraice quia va-
lorem talis %Fazij ingreditur quantitas ly, tamen{pas

tium quod alymptoro, & curva continerur algebrai-
ce quadratur, & eft 2aa. Sic, fi r fuifler == 4, fpatium
CASPQ &c. NC fuillet 2 4aa, & univerfalicdr erit

feme
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femper fpatium illud (quotids r fueric humerus po-
{irivus integer par ) = caa,pofito ¢ effle produGumi
ex omnibus numeris ab unitare ulg; acf r inclufivé
difpolitis,quod nimis longumeffet explicare, 8 céfi-
derando ferié propofira fatis clarum het .Figura de«
inde 18,non potelt habere # five r politivam , Fi-

gura 19. non poteft habere integrum cum debeac
effe #_ unitate minor .. Figura tandém 20. habere

potelt integrum, & pofitivum, & de curva POA-
MN qugin illa defignatur poreft idé proportiona-
liter dici ac de Figura ro.di¢tum eft, & {patia eius

(pg.22)

Eer propofitam feriem quadrati, & inveniri alge.
I

aicé {patia alymproto & curvis huius figure clau-
fum . Nobis tandéem ad nos redendum eft, néc
.- * , . 1. . ’
diutius extra propofitum noftram licet divagari.

Exemplum 11,

66 Y\ Eferibenda {it Curva I CDH fubtahgem (g2t}

tem BO ‘habens = yw/5T5, , undé dx
e et T
= dy vaasyy. Igitur opus eft Curvam deferibere,

.. |
AE, quw habeat ordinatam ME “Vyy<ass {patio-

que CMEAC per a divifo ponere equalem-ordina+

e R P T D

I

"
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. 6y Poterit hzc conftructio tentari, & per loga-
rithmicam , quam in exemplo fuperiore deferipli-

_ mus ; {patium enim ACMEA elt zquale fpatio

" ANKE — PKE ~+ CMP -+ ANG, quare ad qua-
drandum fparium ACMEA ponemus .1iccftangijﬂm
exCN ml/ aa i lt}g&rithmﬂm CK, & deind¢ ad-

demus fpatium redtilineum CMP = CNA —PKE,
fummaque divifa per a dabit quafitam ordinatam.
63 Si velimus hanc conftruionem moliri. per
rectificationem curve algebraice hec exequemur
(ussy per regulam fupra traditam . Ndm quadratum.
quantitatis dyyaayy divifibile elt in duo quadra~

ta dy*, & yydy*, quorum radices dy, & ydy fune
aa _ a
integrabiles, & integralia funvy, & yy quapro-

. . zd
-, prér deferibenda eft curva CF; cujus abfcifhis CM hi-
vé QF exiftentibus y, fint ordinate MF wel CQ_
= Yy, qug erit parabola comunis parametro 2 CA,

‘w .

) 11;;: - RS e |
Axe CB,vertice C deferipra. Igitur afsumpta ordi-
natd MID> xquali curva CF,erit punctum D1 opra-
ta curva, Bt cum fpatium ANKE five }/ il CK

::.\_.-'-"-{""Mw"M':'Ec':'ﬁ.""“*‘?ﬁ"'w-w':"-"" = " a"adm

et

AC-




iz

ACME, hoc cft faciat m&aﬂgalum ex MD in 2, fi fi-
ve m&angulum ex CFin a erit carva CF; fivé MD

= ANC ~ PMC—EKP LV 1 K, vl algebr.
mmmﬂ.‘;

- y\/ y—+3,a -+ I(}g DR
; R l/w—uaa-—-ﬁ./ﬁ.,.m

a

ﬂf}}’%aa | *-i-]/na : I{}g ‘l/am_zy -t ]/:r:-* 3 fumpr:s

lngar;rhmm in I:}giﬁzca cujus NC ﬁw:l/__. Mic fub-
rangens;uno randem verbe, mmgmla: X dy¢ &a-—+:ﬁy

, Vﬁl

e

el y\f}r}zﬂaa plus rc&aﬁgult} cxl/ a in [ogamhm
23
mum fradtionis —______2* —— cizv zfﬁ P@f

Vayy—+232 =4y / 3y —— aa
a, vel in Iﬂga rithmum quantitaris 1/ wrrr Y 3

(idﬁ‘m enim oft ) fumpms l@ﬂamhmm habentibus

]/ 1 Pro fubtangﬁm:e. _.

' Exgmpfum. LIl

Vﬁrmﬁ:umquﬂ mquamc} ad qmm pﬁwﬂmw
rimus ﬁwm dy =ax"" dx emmm_gram

e

do

---------

ezt
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doy =13/ = x" pofita a fubrangente. Sicfi fuif-
fet dx == axxdx integrando provenifler @quatio

| 35 = Xi | , |
y = {2’ =%’ . Poflet primd intuitu videri aliquid

.

- ]. . - * E T d
implicans in hoc canone contineri quo ax X

am-+ Xm
per logarithmicam integratur , cum tamen hac
quantitas continedtuf incanonc univetfaliore quem
fupra tradidimus . 1bi enim notavimus x™ dx
Ve " 4 bx”efle integrabilem, & cum hecqua-
titas, pofito ¢ =a,» =—1, b= 2 roveniat
x"—*dx , eft manifeftum hanc in illa ranquam.

(13,477

a ~+X
cafum veculiatem contineri, ac proinde integrabi-
lem offe, & illam algebraice, ficuti canon iple uni-
verfalis, algebraice integrabilis eft. Verumecum iri-
tegrale ex X7 dx V{;m: -4 51{‘“ noterur ibi efle

ek ppyepylybd-L -

quantiras »: ™ —+bx" tfcm+t —+ bx™, patet hoc

L Ei im:D x
integrale fieri infinitam quititatemquando a1,
: ac proinde tunc cjus valorem determinari non po!-
le, & sic inutilem reddi hanc regulam, & hac alia
nobis utendum efle, i valorem gujusiutﬂgmlistﬁﬂc
determinare velimus. Recurrendum igitur eftad lo-
'garithmﬁs & fcribendum I Ya™ex"™ pro integrali
‘canonis’ax ™ dx fumptis logarithmis in logiftica

am F+ xﬂ }
{fub-




LI3
fubtangentem a habente; addira infuper, vel dem-.
pta atbitraria conftante b, fi libueric. . Si criam fue-:
rit zn:egranda "y dx, erit integrale retangu-

" . Aa*F F1 . X

lum ex]/ *aa ductum mlﬂgamhmum quantitatis

a’ -+ x" Vi 1 divifum per 5, 5_.& fumptum inlo-

w ﬂ-

ﬂmx

WI&!CR t:lltﬁs ft fubtangcns]/_ 33 a Pun&{) Pcr
quod i pfa fubtangms eft ardmata .o

Exfmplum 7 P’

a5

vle S It xqu*mﬁ mnﬂmenda dy' ~ adx 5 di:

| Vi rax —xx.
videtur quadratum partis adx m duo quadram

il 2 skl sejak———

Viax—xx ~
dx?, & aadx® -+x‘xdx —zaxdx*, quorum rad:-

mm

A% s
ccs dx, & adx-mxg fﬁﬁr mttgrabﬂﬁs habcn:q, Hl-

\/ 13K — XX

rwmlm x, &y/ . Igltﬂr y defcn pm curva, cuﬂ-

ins abfcifla exiftente x5 fir ordinata vsar—xx (que
circulus erit radio a ) portio curve qua ad quam-
vis abfciffam x pertinet, erit quefitay. Hac via

facilits apparet conuexio propofitz curvg cum cic-
P ci~

R L A -
. . L L P S anb ST
ot AT b e Dl L
L g a et X St e R I T S i L
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culari quadratyra,; vel relificatione, quim fi de-
feripliffemus curvam cuius ordinata fic aa |, ur

L
o

V iax xx
docer regula huius fe@ionis. Similitér {i fuifler d y
= adx vz xx scurva cuius hee eft gquatio nos de-
- 4
duxifler ad circuli quadraturam, quia deferipra cur-
va cuius abfcifia fit x, & ordinatay/is  xx (qug eft
circulus radio a, fumpeis ablciflis a centro) fpatium
citculare cuivisabiciflg correfpondens per a d!;?viftim
quefitg curve ordinatam fuppeditaffer Reducitur
ad quadraturam cigculi etidm  adx i fir inte-

Va2 x
granda, quia eius quadcatam. aadx* , dividitur in
o R e XX .
partes dx*, & xxdx* , quarum radices dx, &
~ xdx integrare dant integralia x, &/ 5775

Igii;fir curva ﬁalgcbmica, ab-ﬁji(}&mﬁ X , & ordinatam
habensy/77 5 (qua circulus eft ad centrum tam-
quam inirium ablciffarum relarus) fi rectificetur
d&bf:#éi:a;&gmﬁlf& ex quantitate adx . .

" o .
W 5

T :\ja.ﬂmx:x
lids x """ dx3/a™ —x " reducitur ad

S A

aﬂﬂm*

2 )

Clf-
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cularem quadracuram . Defcripto enim tirculo ra-
dium a habente, 3 centro cxtendatur pet cius ubam
diametrum portio qua fit X", erit ordiniata il-

———— P

li competens ex circuli natara = v/ a®” x*, que fi

: i

BN AT IR
&

‘ducatur in.datx abliffle  x * diff rf:ngmlc Haﬁiﬁ

-am -

g2 o x "t ﬁix‘/ 3 *“_;h,g*‘“; ﬁuiﬁs | iﬂtﬁgr 3.13 Q& ?{Pa‘;iunh
' ﬂ:ﬂwl T Ce e e I

correfpondens circulare Igittrintegrale quefitd ex

PE——— T

x>+ dxyfa e —x 5 etit hutus {patii pars n**™,

I8 e X
a

b p—

o3 Similicer ax*—* dx -habet pro integrali ar-

ﬂh_ﬂ 18
~/ La X X B
cum circularem radio a - duétum, & abfciflam ha-
bentem i ‘vertice — - x" * fed tamen hune arcam.

- g |l:.-\.|.!.\. .\.-:- t,t HENN

per » divifum , ut facilé erir fyntherica methodo
experiri . Alios canones non abfimiles excogirabis

Pro internofcendis qu antitatibusqug interintegran-

dum occurrere »pﬁiﬂ"ﬁaﬂt, vel que in: gqtmtiﬁn-ibussd& £
ferentialibus pofsunt inveniri,& quarum integrale,
five quafitarum carvarum defcriptio, 3 circuliqua-
dratura dependet . Per has fuprd allaras regulas

P 2 ' xdx
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xdxy/a*—X*; x*dxv/a’~x* haud aliter etidms
D - S Tav o
Coxdx Uy wxdx ,'&talﬂpercircularia {pa-

}/lalxl*—«xﬁ I/lﬂ.axi -f-x‘ | ' h

tia iritegrantur, & infnitx alig hujulmodi, eandem
b ] - - . - +
a_mrcul,z quadratura fulcipiunt dﬂpﬂﬁdﬂﬂmﬂl-

o3 Tem at™*x*—*dx cft integrabilisper cir-
2% -k x ™ |

culum, eft enim eius integrale fector per # divilus;
qui habeat fui dimidii tanganrﬂmzpﬁ x” equalem;

SRR Y 1

4 |
Si cnim tangens dimidij arcus fic x" euit finus ar-

C ———
rma T

cus totigs = 2x"a™+, 8 ejus ablcilsaerit = zax” ,

2% . % a”., x>
quorum fi Aant differentialia , & differentialium.,
quadrata, & quadratorum fumma, & lummg radix
quadrata, erit illa elementum arcus, quod invenie-
tar efse = 2ma™*x "~ dx , quod elementum in a

A————
Shhinie Wwror rrivilindid

N a” o X . =
ductum dat elementum fectoris circularis quehtum
= ma™*x*dx, undé propofitum clementumquod

I S - -
eft huius fub #P* eric elementum talis feCtoris per
n-divifi . Quaré jam quotielcurmque integranda.

{ic
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fic xa*dx ,vel xxa'dx 5 & fimilia,res erit :-agi
feGorem circuli radium a habentis, & cuius dimi-
dii tangens fit x° , vel x* , fed per 2, vel 3 rel-

ki

& P+ g §

o L

dx  eftintegrabi-

m‘ “

pective divisi. Sic 2

i

1/ aax ~+x ~+ 22%X .
lis per circulum, hic enim eft cafus propofiti cano-
nisubl = X, . S o
,t'

Exemplm; V.

24 YRo conftructione curvae BM fecantis datam (fig.4.)
quamvis curvam MV circa fixum punctum
in gyrum motam in a_ngrtlln quovis dato » de Fug‘
alibi actum eft, cum ibi invenerimus,quod pofica, Gu.35.)
AG=1x; BC—=y,CD=rradio CG =2, fimu reéto
Jati anguli in radio a, —b, & finu complementi
~ C haﬁﬁmr zquatio dxbyady —+ crady, curvas
T eyy—byr
confirui pﬂteﬁcuius abfciflx in axe recto = v,ordi-
pate vero fimilicer re&x {int aaby —+ aacr, datur

| : cyy—byr
enim rpery, & a cft conftans, b verd & ¢, vel &
iple conftantes{unt (ut in cafu quem hic ponimus,
quo angulus cuius funt finus coftans fit ) vel & iple

dan-



*

118
dantur per y,ut ibi ctidm gvenire pofle notavimus.
Hac curva defcripta, {patijs qus illa cum fuis coor-
dinatis comprehendit-per am"ﬁs , :qquglr':s efie’ de-
bent abfciffe x curve quefig BM, five arcus AG
cauales debent poni rectisillis,que fparia 'I?zﬁc per a
divifa exmquaverint. Merum & 1 df;fcnbﬁremug
ad circulum AG ranquam axem lineam, aflumen-
do arcus 4 puncto A - y , & ordinatas cotrefpon.
‘dentes a centro ufgue ad curvam—_a [?/ 2bay —+ zcar
poflemus etiam fpatijs qua inter centrum, & calem
curvam, duafq; ordinatas quafvis clauduntur per a
divifis ponere xqualem abiciffam AG,cul ordinata
Cﬂfl‘ﬂfpﬂﬂdmg iy " fic enim puné’tym feptrif:tur in
oprata curv a BM 5 qaia wfy-adfic curva ad axem
circularem AG, cuius abf¢iffa in ‘hoc axe exifbente
v, crdinata a centro {it a ﬁé?ﬁ:;’"@frit‘ elemen-
" . Coeyy—byr

tum- fpatij intér -hanc curvam, & centrum, per qua-
vis ‘ordinarany 4 centro ablcifh & pera divifi —
byady ~+ crady =dx. igittir x quachiwa curve xqua-

. Cyy—Dbyr .
Tis eft huic fpatio per a, ut fupra diCtum eft 5 divi-
{o. Addidimus hanc conflructione per c}ua'drﬁturi
curve adaxem circularem relatg, quod videatur
parurz problematis magis congrua,cum hic de li-
neis agamus ad tales axes conttitutis. Ltraque ta-
men-harum conftrutionum pro legitima eft repu-

tanda. SE-

...........
.....
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SECTIO QUARTA. -

De conflru‘tione mqud!‘iaﬁﬁm differentialinm primt gra--
dus, quando confler non efSe algebraice integrabilesy
&~ preter utrinfque indeterminate differen-
tialia ad quamcuis potefbatem eleva-

ta  continent alterutram tantum
" indetermnatarum. |

_,m o

pROPOSITIO PRIMA.

75 % =] Equatio differentialis primi gradus

# gl ad quam pervenitur pro qugfica ali-

wdl qualinea-eft interdimitalisur ditle-

B \\ ™ renrialia utriulg; indererminatead
ML Sell] poreftaremquamviselevata habeac
unicam tantim indeterminatam cateroquin conti-
nens; tineques firloee differérialis indererminarg il-
""" stbingreditur, fubftituaruc

n : . DoriTh e 'igidljg g
zdt ; hoc eft indeterminata qugdam z per conftan-

v vk,

d .
tem divifa,& in differentiale de alrerius indetermi-
natx, que zquationem nventam ingredicur multi-
plicata, habebimus xquationem alicuius curvz, cu-
ius fpatia qua fime ad abfcifas ¢ per a divifa  erunt
ordinatis quefitg’ Linexe zqualia eafdem abfciflas ¢
habentibus. éf 76



ﬁ.:-f_"-.f
"5
P

{na, 4.3

B20
6 Nim,pofito indeterminatam, qua xquatio-
[ ¥ . "'ﬁ )
nem non ingreditur efle u,adefle autém tancumdu,

£ vero ut fuprd dictum eft efie aliam, cuius non fo-,

lum differentiale in ¢quatione appatet, fed & prete-

red ipla exted differentiale fignum in illa reperitur,
cum loco du ifte valor zde fic ubig; fubftituendus,

HH——

‘ a |
& loco du? fubftituendum fitzzde’, & 2 de’locodi’,
| az Tai

& fic de cxreris ipfius du poteftatibus, eft clarum
in unogquovis membro ¢quationis polt (ubftitutio-
nem rot ipfras dt dimeniiones efle adfururas, quot
prits aderant differentialis du poteftates, addirisin-

fuper dimeafionibus,quas in quov is rermino eadent,

dr anee fubftitutionem habuerar. Ft cum in quavis
:rquatim} Cy du y X de ﬁtﬁﬁl {umpta:mua lc: mm um-
i membro dimenfionum numerum habeant, fe-
quetur quod in hac criam quatione, {ubftitutione

eracta, dt ubique candem dimenfionem obtine-
E‘ir,--- undé divifibilis erit zquatio per illam ipfius dt
dimenfionem, & fic omnia differentialia omnine
rollentur ex xquatione,qug algebraica fier, & rela-

rionem indeterminatarum tyz determinans curvam.

aliquam algebraicam indigitabit . Deleripta por )
ha¢ carvaycum debeat effe du= _Zd'_i_,,ﬁﬁbﬁbu@gﬂ_

o -

=

fpatijsqu illa claudiccum axe, & coordinatis fcum

axeinquamin quo t aflumuntur) per a divifis equa- -

les
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les ponere lineas u, que erint ordinatx curva
conitruendz, ad abfciffas ¢ perrinentes. Etenim zdv
hujus fpatij, zde vero eiufdem per a divifielemétum,
quod elementum du ordinatg u (qug ad abfciflam
t in quefica cutva pertinet €X Hypotelt)debetzqua-
re, undé {i elementa funt continuo invicém xqua-
tia,equalia crunt & integralia elementorum .

: TLen L LT 5

. zdt non folim eft elementum {patij quod
claudit axis, ordinata z, & Curva cuius abfcifla fie.
t, & z applicata, fed eft etidm elementum Ipatij il-
lius conftante quovis {patic auctt: Iraqué u , {ive:
gugfica ordinata non equalis tantum cenfenda eit
{pario quod fuperitis determinavimus;& curvd dua-
bulque coordinatis circumicripfimusy per 2 divifo,
{¢d addito etidm quovis conftanti fpatio pera divi-
(o, fivéquavis conftante reka ; erit adhuc ordina-
{irione tantumy non natutayvariare potiseft:: Facile.
per-datum punctuny duci poterit curva quEcumgs
per’ hoc @quationum genus exprefla , quod cum:
oulla poffic impediri dithculrate, ulterits explicare.

Q. Exem-

- et wrides :\..|--'.--'.:__- T A T LA Y - . .
Sraince epime Sl cosnd i 4 P
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-8 1 relatio intér  quatuor lineas tangentem, |
{ubtangentem, normalem ,:& fubnorma.
lem quefite linese, five t, 5,0, 1, TquUatione quavisex-
primarur nullam conftantem contitiente , ita uf in
omni zquationis huius termino dimenfiones lite-
rarum t;5,1, ¢ fimaliumpee eundem pumerum ef- .
ficiant, tiinc zquatio erit per unam candemque of-
dinatz y dimenfionemy divifibilis, evanefcente {ic
omnino y ex xquatione; elt enim t=yy/ dw = dy*,

smydi,nzyy/ G o dys, k= ydy» unde harum Li-

neafum. unaquavis: per.candem. ordinate y. ( pri-

L ]

mam nempe) pﬂmﬁﬁmmaﬂi

5aquare 1 ex his.

-

‘quatuor Lineis ad quamcumque poteftatem cleva-

tis fianquodcumque productum , Tot efunt in pro-
dudto dimenfiones indesesminate y , quot fuerine:
OMIES diméhones P E(Efll& 1 » Uf in Pff}dtlaﬂaza -si-g_] I
aderunt undecim dimenfibaes lineay, quia unde-.
cim diménftonum eft productum; mq&i«aﬁﬁau&%ﬂm
qua ipfﬁrum Ty 1 & mﬁtiiiﬂ}m&ﬂﬁimﬁadﬁbﬁt ubt- .
qué eundem dimenfionum aumerusy {oFtiF; & fo-,
lis £, T &c. contlare ; quia nullam C@ﬁﬁﬁﬂﬁﬁfﬂaaﬁ
mirtere debet, quare divifibilis eric per tg%@%ﬂ%iﬁﬁm
us y poteftatem quantus erit hicdimenfionumnu-
merus , ut {1 ®quatio foret ¥ —t’ = rrn—n’;xquatio
'- - di-

.
B T N
R T T T T B
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divifibilis effer per v, & fic de fingulis. Per hanc
porro divifionem tollerur omnino y ex Equatio-
ne, & folg dyy dx - fuperflites erunt. ﬁpplitém us
reguld,& ponamus.quod st—rnz=ts, five yydx'dy”
(it = ydxs T yydys /. dxs e dyx MM aquatio divilibi-,
lis el per yy, nec poft divifionem  reliquum et
quidcquam in aquatione: Erzt-tér dx y & dy 3 nam.
equatio ‘3 fignis radicalibus: liberata eft . dx’ ~+
dx® dy * “r - adxtdy? oodxt dy* <+ zdx? dy?-
<+ dy’ds* -+ dy* = ¢ fubfticuenda eft idm zdy in lo-: Gue75)

| g a
cum dx; uhde xquatio zh-p2ld 22 27 ztatet
224 i za® 2t o Patetautem hancequationé no-
ellead lineam quamdi;fed ad punéti,vel punctany-.
mero finita, hoc elt z eft conftans, non vero varia-
bilis, quia ex hac yuatione patet z dari per con- -
flantem a.Cumvigittic z (it quedam conftans,& fic

dx=2dy & proinde dwydy;:2, 4, erit dx ad dy in.

A

ratione conftante; igicdr recta eft linea quafita, &
calis ue cum axe angulum contineat, cuius {inus
complementiad finum retum i ut a°ad 2 radicen.
mox invente xquationis. Quar¢ pater quomodo
fir infticuenda conftructio, & duct debeat quafita
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24 O Imilitér quotids @quatio inventa pro con-

| S ftruenda Iinf:a-ffjis dx, & dy conftiterit,.
oftenderur lineam ipfam reCtam fore, cum axe da~
to,atque ad punétum in illo datum vel allumprum
angulum conftituens, caius {inus complementi ad
{inum fit ut a redta quadam ad arbicrium aflum-
pta ad z radicem gquationis inventz per fubltitutio-

¢ nem quantitatis zdy loco dx. Qua fubftitutio in.

<
his cafibus breviis fupplebitur fi pro dx ubique po-
namus z,& pro dy. popamusa,cumz, & a ipfisdx,
dy proportionales exiftant;vi hy pothefis dx =—zdy
e e Ba o Ta
Exemplim .. -

~ Urva ponatur conftruenda, cuius abfcifle
-, poteftas quavis data, fit 2qualis cuivis
poteftari ipfius curvz, fivé cuius xquaio fitt "= x ")

——"

so

-

B

. &

" |

& proindé t=x = unde dt = 2 x "= dx, &prode.

- ﬂ'.: . o

ponend 0]/ dx= —+dy= Crit quadrando deinde & re-.
ducendo ¢quarionem ad eundem denominatorem

At B F b R ¥ 1 X E——-27)

; a” dx* ~4- a2 ™ d}”::;;;‘ ™ d*. Sivéinhﬂﬂ .
o equa-
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2dx loco dy iuxta regu-

T

Zquatione {ubfitnamus

S PR Y

lam traditam, five feperando dy eius valorem e- -

an o 298 L Ano.am .
ruamas = dx | Aew X T - a o, in idem.

¥ W
con : e T .

T

v g P e b R - ey N s
recider conftructio, in quadfaturam feilicer fpatii -
FL IS T - A

cuius xquatio ficz

drrerrk

a. :_ . . .:\\:
. .
+
e T ”

Quando fpatia hec fuerior. algebraicz ‘F"%f qurE
capacia tunc curva quefita erit & ipfa algebraicas
fecus eric tantiim tranfcendens. o

Exemplum 111,

$: Y Roponarur defcribenda ad axeni ABasrva (figar)
" CG, dato puncto fixo extra axem D, talis
ur ducta quavis.tangente CE, & ordinata CB per

punctum contactus;& p - Dipfi €E parallela DF,’

s, T Y r

fit ubique cAD” AF7, DF DF, BC, pofito

¢ effe numeram quemvis datam conftantem. Po~
natur AD = a, AB = x, BC = y , invenienturque

AF = adx, & DF = aVdx=vdys, & debet effe ana-

- gl ] ] i o Ay

Tdx, o sdxr+dyt T

k. P ral ey A

lﬂgl-a “cra |

d}’m dy""“‘“ s a’
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—a dx -+ dy sy undr: quadtando nwcmctur

IE e L
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e _!

a“‘"“"’*"‘ dy P::’:rmrnu,g mm zr:iy lﬂm fix ,& qu;t-m

vis poteftas ﬂllus loco ’Tmmcﬂﬂgc Eos:eﬂmts huius,

& peracta fubftitutione, & divifo ubique per dy* &
reducta xquatione” ad ean&cm dﬁnﬂininatzﬂﬂﬁm
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Rrucnde, qua confloucta paciy que adiacent by
{ciflis per a divifis ;tqiiiias pbﬂ;}ﬁmt"i‘c&e hf‘f&g; 1¢

crunt ordindtg x pertinentes ad abiciflas y incurs
va quefita.
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82 Vicotiés evenit curvam hanc quadrarri-:
1V & eém quefice curvé (hoe eft cuibs fpatio-
rum quadratira manifeftat‘ordinaras carvae quelr”
tx Y elle algebraicé quadrabilem, tuncque .quefita
cutva erit etiim algebraica; quia quefitg curve: or-.
dinare funt {patijs huias; quam qu aiiramccm VOCo!
propottionales. Ut autem clariis -diftinguamus.

quofdam cafus in quibus curva hac quadrarrix eft
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&  2dy =y ~{ yde. Cum aucim { 2dy fic.
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ordinata curve quaficz , fequetur hanc ordinatam
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fore algebraicam quotiés dz : b —+ ezz frerit
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83 Ex primo quidém, fi sumerusqui depofatur

et

quanticaten b ~+ e2z elevandam fore ad aliquam.,
pofitivam integram potcftatem, quaquidem (qug-
cumgue fitiilla ). pon poffer non integrabilem efh--

L S O RO ... AUERN
FUER TR LR LT TR e o s ki Vgl ey D10 I

-

thl .
#—rm_" P ——

cr oz

poﬁra in denominatore {Nifi enim adeffer omni-
no z in denominatore fatisdarum cft quamvis inte-
gramn pofitiv athque quatititatis b—+czz poteftatem
i dz ductam , integrabile quid effeturam, quia {1
debeat b—+ezz elevariexempli loco ad tettiam po-
teftaremn, habebir z in ino membro nullam,-in alio
duasinterticatatuor inalio demifexd imenfiones,.
qua omnia igittr membra in dz, ducta facient in-
regrabiles quantitates. Et univerfalids , ad quamvis
otcltarent integram pofitivamque’ -élevanda- fit-
E-f;gsz,, in uno lemper membrorum nullam } in.
| ..
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fecundo duas, in tertio guatnor; in'quarto fex di~

menfiones eft habirura, quoufque maxima; ‘iphus z
dimenfio {it exponentis m—+n—+r dupla; vel v

LY

=m-+n_pr, & nullibi ad poreftatem imparem po-

L h..-'

b
1
:

-

. 'r . i -
terit elevari, fed omnis quidem numerus par qui.

maior non {ic SEL erit exponcns litcre

z inaliquo membro , Verim cum dencminator

ap—

ducatur in ipﬁus z :pdtéﬁatginf ol deébebithac pﬁé&;‘_ :

_ ¥ o
ftas fubtrahi; ex omni numeratoris membro

quod fané integrabilitatem non potelt toliere, nifs
alicubl exponens poteftatisrelique iplius z fit = —1.

Ex quavis nempé poteftate, quam habeat z inquo-

cumque membro cuiulvis poteftatis integre, & po-.

ficive mrnr ad quam b-+ezz elevetur ; tolléndo

iy |

poteftatem 7, yeliquum eft alia ipfius z poteftas;

¥ T
qua proinde in dz dudta:¢ric. adhic integrabilis ut
pritis, dummodo hac poteftas nullibt {it — 1, quo

in cafu integrabilem non efle alibs oftenfum eft.

| {n#2.42)

Si igitdnexiftentefemper 7~ n~+r politive, & inte-.

"

gro, fuerit 7 negativus (velinteger vel f:i{iﬁfi’i;fﬁijhi[ |

. ¥ . S ‘ AR R AP . C e
iner eft) debebit poteftatibus quas habet z 1n na-
. me-
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meratore; non demi quidém, fed addi aliquid pofe-:
tivam -, Sed addendo aliquid cuivis numero pofiti- -
vo ait etiim addendo aliquid ad nihil, nunquam’
poteft provenire negativus numerus —1 3 quaré in.
hoc cafu nunquam poterimus incidere in membra
non admittentia integrationem algebraicam. Pro-
nunciemus igitir quod quoties, exiftente 7 —+n -+ r

pofitive integro, 7 fimdl fueric quomodocumque
negativus, cutva quadratrix erit quadrab-ilié,,&cur#
va quafita confequenter algebraica. Exemplum.
eftor =2 ,m——2 ,#= 4, quo in-cafu fi ponatur ¢
= x1: ¢ticbosezz (reflitutis pro b, & ¢ corum valori-"

L rraum TR ;-: : SR
nentinm s, m, ry eric @quatio curva quadratricis, po-

Gis HI—2, IK=y,y=aaz~+2 . Unde ydz

tfig.2 D,

- a3

— anzdz=+2'dz, & fparium HIK quod adiaceraxifu-
i a a ..ﬂ. ' '

per quem affumuntur z erit integrando 2aazz—+z%

S

| . aa
quod cum evanefcat evanefcente, z nihil conftans
addi’ dcl}ct ad exprimendum {patium HIK Cum

inveniemus illud demendo ex yz,fivé ex quititate

SN ' | | Aa-
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aazz ~+z* mox inventum fpatium HIK 22azz-+7%;

a3 Aad
& reliquuim erit f zdy ; Vel HKL Z2aazz —+ 32%

e

_ T4 o
unde f zdy fivé quafita x = 2aazz —+ 32*. Cur-
R 413 .
vaiginiriquefira eft talis ut, eius abfciffa exiftente y.

{ive aaz =+ 2% ordinata x fit 2aazz -+ 2%,

!
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84 Scd etiam fi m fic pofitivus,modd fit fractus

-

numerus, poterimus certiores effe curvam ‘quefitam
algebraicam futuram in hypothelt femper quod

m s -7 it integer, & pofitivas; quia temps

A - L il L ha o im
numerus fractus ab integris demptus '(quales funt
omunes ;:x_fm nentes poteltatum liccere 2 in nume-
ratore in-hoc cafu, quo’ m — n—r eft politivusin-

s ST PRERRTa 1 ';‘: . - 11" Sty % A
teger ) numgam iptegrum — 1 p telt r_e'htiquﬁre 3
loquor de fractis irceducibilibus™. ~Undé i fueric

m == 1,m = 1,1 2, crit, pofito ¢ = 1, @quatia

qu_adrazrjciss--LMKa:-pt:}ﬁ!;is HO = 2 :OL ’L“Y 2, {ﬁg.xz.q.}

Ve Var |
LT #i " -%i o . N e G i mine i owe fET g DF
=aaz *dz +2 * dz, undé »mmgmndﬂ eril f ydr

Y = a2z, undé ydz = aade +zads fivé eridm
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= 1022z 22" @quale fpatio ordinata quavis OL,-:

L T YA ——— ———

5‘/‘:{; | o
(1A ablcifsa OH, curvi, & afymptoro HR circum-
fcripto,quod cum evanelcat Evancfcﬁindc z prorsus
ut debet, fignum eft, huic integrali 1022z + 22

a.) T
e svVaz
nullani. conftantem ¢fle:addendam ut exprimarur
fi)atium illud. ‘Habita fpatio ad axem OH,ad ob-
rinenda fpatia ad alium axem , quz funt horum..
complementa, & quorum. indigemus, affumatuc
HP :]/E , ductag; ordinata PM,qug eric 4a

{patium abfcifsi PH, ordivatd PM,curvi, & alym-
ptoto HR claufum= 30 a [/;/ —.. rectangu-
| 5

lum ancém MNHP crit 4aa l;’_l/“‘";ﬁrgﬂ corum

N SR
**3

-
T}

]
i

243
differentia, fpatium infinit¢ longum quod ordina-
t2 MN, curvd, & alymptoto NR deﬁfutu? eric
1222 V]/ —= , Si igitur Z cﬁ major quamy / =
g W . i e -
dempro fpario infinicé longo RNMKR. , quod eft
12 01 /7 /7= exindeterminato fpatioRHOLMKR
quod eft. 1o0aaz — 22’, reliquuny erte {patiam,
T y ‘/ 4 - L NH*

R TR I
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NHOLMN s quﬂd cft lgu:ur =. §03aZ ~+ 22 27’

.SV a
V / L »quod {patium demptum exX yz re-
:mcru]ﬂ QLOH quod clt a;tz A rehquum fa-

PP p——

ark

cit, qu itum fpmum NMLQ =32’ — ;mi —

W
2 as Vl/

S CIund Pf.':l' a dw ifum dabir, in caﬁz,
qtm 2 major i1 f t quam 1= qna&f tam ﬂrdmatam

243

c:urm:, quam qumcbamus - 31 ‘e §RAL -

3\/‘32'

P2 “—:.“_*:":"
:t[ A l:c}df:m prﬂrms modo fi z fir minor

ite*}:’r

qu&m l/ 23 1;11: HS,ﬂxfpanﬂ lllﬁﬂltﬂ lﬂgn RHSKRi

quﬂd et etzam hn:: 104aZ ~+ 22’ upus efd dﬁmﬂra..»

W
re::.?rfuwuium vz fi f vé QHSK fivé aaz . 2% & reli-

Ay, Yikinki— Py S

shirririsrbritinHHT

. ’ v
qz.mm erit f}atmm mﬁn:tm Iﬂngnucﬁms R(lKR_

= gaaz—3z’°, &f tunc, dﬁmpm hoc fpatm ex Ip;tzzm

svaz

ﬁ&nﬂame mﬁmm ](}ncr{} RNMKR, quad ex v:(ﬁ;

ﬁﬁ“‘"aaVl/

-firum {patium
L., eric reliquum que PQN-n
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_non fit y minor quam PM five quam 44 M/ “:? s

134 o
Q"»J’MK =32~ 5aaz'-+ - ﬁa Vl/m qun di-

m-ﬂﬂm_

sVaz .

vifo per-a; erir ordinata ﬂizt;{‘ it c“urvm ctmm cum,

ﬁlﬂrlt Z IIHH{}I' quaml/@ quua,hs 3% ﬂ—jﬁaz -f-t-?

- say/ &z
L Sraatle _
Vs um verd omni ¥ dupiex ct}mpﬂ

taz z,una ma)nr, altcra minor quam‘/ - gnmdﬂ

{ecis nulla realis z illi competere poteft) hinc eft
?uad, aflympea ad libicum y five H(Q ablciffa qug-

e curvay duplexin ipfa quefira curva illi compe-
tet mdmam, a?tera quidém = 32’ — S5z 4

| 5 ﬂ\/ ar "*"
;a l/ (_ pﬂf ta QL pm z) altera potro erit

a;ufdﬂm V;ﬂnm Jfed pof ta KQpro z.

g 5 Adfuntetiam cafus quibus,exiltente m—rnr

¥

liliﬁgl‘ﬂi pef tivo , & ﬁmul e P(}ﬁtlvg},& integro;

adhiic chtva’ quadratrm quc;f' it Tinee algcbrmce: po-

tﬁﬂ: efle quadmbdis, 51 enim f ) pof iciyus | integer

£ '"I"'" -

e At LAALG SR e e
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fed p:,ir, erit illa quadrabilis, quia cum in poteftate

Mot BB ¥ 'i_ﬂtﬂgiﬂ- 5 & Pﬂﬁtiva fll_mmii'@fis i::":_"" Czz

r B
non poflic, ex prenotatis z habere nifi pares dimé-
fionum numeros, f1 ex fingulis harum dimen(io-

num exponentibus paribus, par numerus » demi -

e—

¥

debear, nunquam poterit remanere impar —1 pro-

exponente relique poteftatis iplius z. Itaque exi-
ftente r—- 1, =1, m—1,& c— 1, curva quadratrix

quehieg lineg, que per gquationé y =a'~+2aa72-+2%.

- L . . grr
& per KML reprefentatur erit algebraice quadra-

bilis. Inrcgrale enimex a*dz - 2aazzdz —+2*dz

arz

(fig.z5)

ﬁvﬁif}fdi’ elt = 6aazz+2*-3a* que quidém.

jaz e e
quantitas, cum fiac infinite magnitudinis 10 calu

quo Z == O, fcqaexur‘ infinitam magnimdimm COR~

flantem addendam effe huic integrali, ur habearur
{patium, quod afymptoto HR, axe, ordinata qua-
vis LO, & curva clauditur. Sacius igitar eric pro

{ ydz non {patia infinice longa RHOLMK &c.in-

terpracrari, fed alia fpatia, qua ordinatis , axe, cugs

* vi, & ordinatd conftante quavis terminantur, ue

LOPM, aflumpra PM pro ordinata conftante, qu

(brevitatis gratia ) fir omnium minima, cujus qui-
| - dem

. ;.'\-E:?h\p:‘d's-':‘\'-"-:":""'ﬂ‘-g-\.'.'.---\.-c-..
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dém abﬁ:tﬂa HP in hac curva eft Za; & 1pf:z Or~,

dinata eft = 2a . Pofico igitir f ydz fpazia GLMP |
defignare, dcbcbzﬂ ab integrali fia-azz 2% 3a%

33z
colli 4;19. ad hocut z cxz&cmc - a evanefcar illud,

ut df:br:z reverd evanelcerc . Sieque. dicemus eflg
fydz — LOMP: szz-—;-z —3a* ---4a 2. Sed re-

34z
&angulum PMNH eft = 4aa, quod addztum :u%
mox Cinventum fpatmm facier aream NHOLMN
=i6aazz — z*--;;t — 3;1 z, qua dﬂmpn ex rectan-
b YT
ﬁulﬂ' @OHquade& AY e 22222 -+ z , rehquulm

cﬂ que{irum {patium MNCLLM = 6a* 22— Balz,
3&1 |
qug pcr 2 diwfu,am quotiens x= 62— 22*—8a'z,
;aaz

& cum duplax 2 hic quoque competat unicuivis y;

duplex eric etiam iplis x valor mox inventus.
86 Sc-:d f:mm {1 c}uﬁcmc % — M2 7 QUMETO if-

' - r

tegrc}; & pnﬁtwm ﬁt 7 NUIMECS. paﬁuws mteger
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impat, nodd fir major quam B Sm 2l [ﬂmper
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curva quadratrix clandet {pa tia algebraice quadra-
bilia, ac proindé quefita curva erit algebraica; quia
enim in poteftatc integra, & politiva n—rm-+7

i

¥
quantitatis b-+ezz, indetetminata z nullam pore-

flatem habere poteft majorem quam n—+m-+r,

IMmo- omuis exponens indeterminarx z in quovis
membro hujus poteftaris, nilt {1t 7 —+m —r, erit {al-

| oy | )
tem binario minor quim s -+ n2-+r; hinc {t ab uno

S ———

| -
quovis horum exponétium debeat fubtrahi 7 ma-

: 1, a, . T
jor quam s —n~—+r (ULpore major quAM m—+n-+2r)

r | o
reliquum erit quidém femper quid negativam, fed
nunquam erit — 1, excepto folim cafu quo » eflet

unitate’ tantim miajor quam #-+m —+r hoc cft ef-

fet n—+m—+ 27, tinc enim hic exponens demptus 4

il Y-

¥ : .
maximo exponente #-+m~+r relinquerct — 1. Vo

_ _ _ r Ciie s
_d& i m ficetiam inajﬂrquﬁm B+ 7 — LY nunquim

Wi

¥ ¥
poterit haberi — 1 pro exponente indeterninat® 3
. | S in

e L . . L i et e e T Rt (kT o e R T ] L "



(fig.2¢.)

¥ 3 3\. |

in ullo terminorum,etidm fi m frir numerus impar.”
_ .. . ) . T _ \

Efto exemplum m=7, n =~ 4, & r =1, C VEIO 1y

quo in cafu equario curve quadratricis invenietur

a® -+ 2% 2+ 22° 22, qua reprafentatut per MK policis:
' A : . - . L

HS =z, SK = y; fpatium { ydz , quad afympro-
rus HN, curva, axis, & quavis ordinara claudunt
eft — a*— 32° 2z — 3a*z*, und¢ infinitum eftiz—o.

' 626 T '. : ' .

! a : . '

Ducamus igitir ordinatam quamvis MP, fieq; bre-
vitatis gratia ordinata MP , qua pestinet ad ablcifsa
PH = a, itd ut PM = 4a. Sumanturque ab ordina-
ta PM deinceéps § patia’, qug per f}rdz ‘denotantur.
St ergo velimus, quod, z exiftente. a, fint hac fpatia

— o, debebit addi conftans 7 aa ,& erunt f ydz,
6

{patia PSKM — 7#:11__‘_:1‘__ 3a° 2z 3a* 2. Unde

il .
facile innotelcit, {patium quod cutvi , alymproto
HN, coordinatifque MP, PH eft claufum, -;:H:a infi-
nitum, cum quangitas MOx NVenta, qu {patiorum
menfuram exhiber fiac inhnita cum z elt =0, f'pa-
tium vero afymproto aleera PL, curvi, & ordinard
PMcircumicriptam, effe — 7_aa, quia, pﬂﬁta z infi-
) - |

nita, omnes termini a* 3a°zz,3a°2 + gvanefcunt,cum

. 1

&

.........
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reliquo yaaz® {int infinite minores, ficque fuperelt.
{olus 7aaz®, fivé »aa pro fpatii huius menfura, .

P g —

me— e R

Invento igitur {patio MPSK,dematur hoc exf{patio

infinité longo MPLM,quod ex vifis eft == 7_ aa, &

R | | p

reliquum erit fpatium inhpit¢ longum  KSLK

o ab e 3a°zZ ~+ 5:3"*'11"’;_,-' «quﬂ& additum ad YZ rectan-
L S

gulum HSKQ quodcft = a* ~+22°zz =22’ fum-

. _ I‘
mam facit {patium’ infinitd fongum HQKLH
= =a’— 1 gatzz—+gate?, f zdy ; quare ordinata,
e 628 __ | o |
demum curva quelitg x eft == 7a7—+ 1 5a° 2z—+9a° 2%,

Gz ¢

__c'xi&ﬂi}t_ﬁ y - alw2a%zz-a%zt,

L TN L
8> Quotics tandem, exiftente m —~+n~+r po-

T v
{itivo , & integro., fueric ' ™. integer pofitivus
impar, fed non major quam s ~+ 5 ~+2r, curs

Cp o
‘va quadratrix non erit algebraice quadrabilis, fed .

tantum ﬂpé' Lt}garithmicm . ani&m mim m eit
o . '
. L : A Y LA . *

numeras impanaflumatur par proxime minor, qu

S 3 Q-

- -

e taees be el ..
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unitate tantim differet 4 numero ”, hic erit. ne-
| " |
ceffarid cxponens literz z in aliquo termino nu
meratoris , quia cum ™ non fit maior ex Hypoteli
quam 7 —+ 1~k 2r, neque 7 — I ( numerus pat

vl ———

.
L

_ r T
proxime minor impare T ) erit ided maior quam
_ - S _
-t 2y — 1 fivem —+ B 75 {ed omnis nume-

Y o

¥ ¥
. b
rus par noil Malor quam #2

-2 —+r elt exponens

iy

Y
liter# z in aliquo termino quantitatis b — czz qu
elevatur adintegram poficivamque poteftatenm
M+t Ts igicdr erit neceffarium inveniriin pume-
ratore aliquem termini, i quoexponens litere’ z fit
W _1,exX quo demendo pofted ™ exponentem i
7 r
refe Z iti NUMEratore, reliquum crit — 1 exponens
litere 7, undé ad Hyperbolz quadraturam eri-
mus dedudli; res erit cifriur exemplis ; ponamus
w2, M= 1, P 1, € Verd = 4, tlinc gquatio ad cat-
yam, quam nunc yocamus quadratricem erit y =
ffg.5s7) a*—2*-=+zaazz , quam defignat LMK habenterm.
—— 4331” S
abfciflas z in axe HO,& ordinaras y in axe HR;
ad quadranda porrd {patia huius curve, {1ve ad in-

v _ ICa

..........
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tegrandam quantitatem a*dz —+2aazzdz~+ z*dz, i

P T pro .
dividamus illam in_partes aadz — zdz — 2'dz;, in-

S0 eprveleppprebid

L Az | = 41_!.1.
veniemus integrale zz — 2* — alz , fumptis loga-
4. 1622 4 |
richmis in logarithmica habente a pro_{ubtangen-
£y i'Qifﬁcum ue pﬂﬁc&"pu'n&ﬂ efus afyinpmti 111-
cipiant- Verum pofito z == o fpatium hoc infini-
tain eft, quia tunc lz eft infinita, uc igitur in quan-
titatibus affignabilibus verfemur, aflumemus' {patia
f ydz ab ordinata minimaMP, qug ad ablciffam PH
{pectat zequalem)/ = eftque ipla MP=4aa . Sub-
PR . 3 ?

ftiruto igitur l/,“?[ pro z in valore Ipatii: moX in-

i
3

vento, crit tinc {patium RHPMKR —aa — aa —
R - 144 12
R _ |
2 ]i /§ ; quadqmdf:mutﬁat = o, poterimus facere

P T e
I /= =o fivé fumere logarithmos in logiftica
3

. \ i 3 .
cujus a fir fubtangens, 3 pun&to per quod ordina-
wr linea /37 & deindé debemus infupér demere
conftantem 1 3aa, {icque fpatium quod intetjacet

44 :
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AL
mdmata conflantem MP ommium minimam, cut-
vam LM, ordinatam quamvis LO, & axem erit
= 2% =z 132~ alz fumptis’ logarichmis

-
#

622 4 144 4
ity logarithmica habente parametrum 2, i pancto

per quﬂd ordinata eft 1/ « - Quo {patio mvcurﬁ,ﬁ
addamus ilh Cﬂnﬁans fﬂ&&ngulum ex PH,

MP 413 qmd cﬂz % aa; ﬁet m&m:rnumcu«m ipa«-

o
-1"“ q‘li

-HH

tiﬂiﬂ NI‘IOLh’iN - '_'-}Z*-i- 3 5’1:122. it 3 {;;13 };{, - :j- 1 El*

*@%d@“: xrectangu
¢ 22272 +7* rehquum eft T*zdy fpatmmNMLQ

""'-._... N #a
KZZ -t 32

_.1Iz — 5:1:1 quﬁcl dwafum pcr a; i

P ftﬁaﬂ_ . 4 .....

x grdifiaram qufzﬁt@curvf: —7z ~ 32% = lz—sa.

LLhE. ERT.¢T 3N : 43
Cumque, affum pta ad arb:trmm 4 (modo fitmajor

_quam  4aa iccus r:mm Gmms Z farct imagi-

yimn-u'

imaa} éﬁplm hab:mr Z; Qlﬁ & QK, duplex erit

va}m‘ Oidlﬂat:t: qu:rﬁm curve cuivis ablcifle v de-

Sy Mo curva pet - agc quadmmmm {ic con-

firucta cft illa quam vocant minime refiftentiz,
ro-

i

e
w "-!.':f'

gt mam
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rotata enim circa axem-in'quo ipfe % aflumuptar

folidum gignit, quod minime emnium ‘ciufdemn,
longitudinis, & latitudinis refiffentianyparitura fui.
do inque periui axis directiopem movear »quod
ramen hoc loco oftendere noftrum noneft: - -

Ne autém digreflio hiec, qug jam modum excel-
fiffe videri porerit , ulterits producarui, alios calus
quibus quadratrix algebraice quadrart Ec}ﬂit, aut (e
queat diftinguere negligimus quod eridm factu dit-
ficile , ac vix quidém polsibile arbitror, {1 regulam.
upicam generalem requiramus fatis oftendentem.

. o Pl b
. " - . p— T bt at
AT e 27T .
quando nimquantitas dz :a »" g g™ gL
@ T s 3T m T

fir ﬂgcbmicégquadmbiﬁh;quﬁi femper, redacitpg
: * - N o ’ - [T
quadratura curve quadrarricis , five inventio ordiz

e Exewlm . . S

o . i
- 17ando deferibenda ficcurva, cujus Mbtangen-
tis daraquevispotetitas m, aldita date pote-

w ftaci tubnormalis #, datam poreltatemp s .

logarithmi otdinatg femper efficere debeat,xquario

eric*y"dx”—+y"dy"=ly", qua propter y dx ™
zdym dx” v

y*©

Lo
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y"dy™===ly’ dy” dx”y ubi uaitas {ubintelligicur
implere dimenfiones qua defun_t, {1 a[i_cubi define:
pono ninc dx = zdy ( fubintellige unitatem, qua
dividar-zdy ) & ‘erit ¢quatio curve quadratricis
vz ey = ly'eh Conftructa igirur curva
in qua coordinatg fintz, & y, quEque falvet hanc
cequationem »-f1 }Pati}s ad axem in quo ordinatz y
aflumuntat divifis per conftantem @ ponantur -
quales linee rectz), ille erunt ordinatx pro curva
quafica fpectantes ad ablilsas y .

......

N Uotids o = 158 =03 & 1 fuerit’ nmmerus
"‘quilibet; quadtatnra curve qu adratricis
e dependet tantiim alogarichinis, xqua-
tio enim erit { pﬂﬁta ex. gratia ¢ =3 yyz=+ 1=y’
& fupplendo per literam 4 dimenfiones qug de-
{funt, utomues termini @quales habcant dimenfio-
nes . fivé vocando a quam vocavimus 1, erit 2qua-
tioayz—+a =ly’undéz= ly’~&; ergozdy =ly’dy
—.aady. Terminus autem ly’dy eft integrabilis, &

R plaes bl bt vk

R 2T AVRTETRT vt Ly

clt integrale Iy, -i:ﬁt;gr;zilﬂ etidmrex aady eﬂ'm aly
S 43 3 | : y | .
inLogifticacuius paramcterfit 3;€1go {patium {24 4

“erit

¥
A

I S Y L LT Y
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erit ly*—4a’ly, & ordinataiquefita =

~x zquatio quafite-curve . Dantur & alij calus,

quibus per folam logarithmicam quadratur curva
quadratrix, quos {ingulos profequi nec.¢ft ammus,
nec forté pofhibile foree. - TR

. }.
%

::..\...
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De conflruitione hationum differentialium prims gras
ieltes Wﬁ:’wﬁﬂy Hon #?eagge&;ﬁf& inregrabiles, O
 cir amba indeterminatatilas ingrediantur,

[unt tamén cum [uss differentialibus.
ab in-vicem feparatiles .

PROPOSITIO PRIMA.

33 =y T plurimim ramén, xquatio dif-
=\l fercntialis ad quain pervenitur

18l pro quafita linea, ralis eft ur u-

-

H e

. il
. - ...

tra; indeterminatarum illam in-
rediatur cum fuls différentiali-

qmd%m;:aﬁz, {1 indeterminatx cum fuis
differentialibs ab invicém fint feparabiles, con-
fiructur zquatiopermox afferendam regulam. Efle
aurém feparabiles ab invicem indeterminatas cum.
fuis differentialibus hoctantim importat,quod ®qua-
tio fit ad talé formam (fope confuctarum operatio-
nem Antithefis , multiplica:ic}nisidiviﬁﬂni{% legi-
rimé adhibirarum ) reducibilis, ur ab una parte, {o-
la indeterminatarum aleerurra u, cum du, & con-
frantibus reperiatur, & {imul ab alrera parte {ola
adfit reliqua indeterminata t cum fuadt, & conftan-

e i
Ly e TR

bus, & t;}f-fi
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tibus . Sicque omnis zquatio differentialis primi.

gradus, in qua hac indeterminatari cum fuis diffe-

rentialibus feparatio factadi, reducerurad hanc for-.
mam gdt = pdu, vbi duz indeterminatg funt't, &
u, & q eft quantitas quomodocumque dara pet t,

& conltantes, p verd dara per u & conftantes.

895 Methodus igitir proconftruenda zquatione
generali five canonica qdr = qdu talis efto. Fiat
curva caius ordinata fic detur ipcrﬂb(aiﬂﬁm;m p da-

tur per u, quam vocabimus primam .. Deinde fac.

alia curva quam dicemus fecundams; cuius ordinatg

per fuas abfciffas talitér dentur, qualitér g datur per

t. Dehet porrd hic unitas fubintelligi, qua quanti-
tatés.p; & q unius dimenfionis eflefaciat per mulei-

plicationem, aut divifionem. Tum defcribatar tet-
tia quedam curva quam quadratricem pritmam
ﬂPfEUarﬁ poflumus, cuius abfcifla fint exdent acab-.

fciflx primz curve, ordinate vero fine .IPa.tijs,- quae;
rrima.. curva continetproportionales, {ive intequa-
€5 {PMiiﬂ} qua axe, curva, & coordinatis prinie:

curva clauduntur divifisperconftantem illam, quam
vocavimus unitatem. Haid abfimili modo deber
~ conftrui quarta curva,qug eft quadratrix fecunda, &

eius quidém abic ifl¢ abiciflis fecunde xqualibus p o-:
firis, ordinatz erunt ¢quales correlpondentibus {pa-
tijs {ecunda divifis per voitatem. Quibus quatuor
Curvis pr@dtfcr‘ipris ad deﬁ:ripticnemqu:rﬁtit pote-
rimus defcendere. Affumpra enim in quadratrice,-

T =« pri-

. P Y
L e
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prima abfciffa acbitraria u, transferatur eius ordina~
ta in axem coniugatum lincg quadratricis fecundz,
& i competens ablciffa in eadem .quadratrice fe-
cunda erit ordinata quefitz linee guam abfciffx v
debemus. Ut exempli gratia defcripta curva pri-
ma AB ad axem AC rali, ut ordinata eius CB fic
detur per abliflam AC ut p datur per u, efto curva
AD quadratrix prima talis, ut ordinatz eius CD, ad
caldem abfciffis AC attinentes, fint xquales Apatijs
ACB per conftantem 1 divifis . Deinde defcripra..
2lia curva fecunda EF adaxem EG, axemque contu-
gatum El, eniusordinate GF fic dentur perablciflas
EG; ut q datur per ¢, ponatut quadratrix {fecunda
£K , habens ordinatas KG, ad caldem ablciffas EG
{pectantes xquales {patijs EGE divifis per conftan-
rem 1 . Tanddm affumpra adlibitum abfeiffa- AC
fivé LM in curva prima , aut in quadratrice prima.

eius ordinata DC rransferatur in El axem coninga-

tum quadratricis fecunde,& ductaordinata Hl huic
fiae xqualis NM, critque N m optata carva. .

9o Cum enim CB f{ic detur per AC utp datur
per u, atit (quod idemeft) AG; fic ingrediatut com-
pofitionem ipfius CB ur 1t ingreditur compofitio-
nem ipfius p, fequetur quod 11 AC fit —u, esit CB

= p, & proindé DC = fpdu Fodem modo cum.
GF {ic detur per GE ut q datur per tyaut EG ficcom-
ponat GF, ut t com ponit q, fi fuerit EG = ¢, erit GF

::- Oy
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=q, & proinde KG = f qdt, & fi viceverfa faerit

GF — q, erit EG = t,aut etiam i fuerit KG= ﬁdt,.

erit GE = t,vel fi fucric HO, aue IE = {qdr, erit EO
aut IH —t. Affumpta igitir arbitraria AC = LM

=u, erit DC ;fpdu,_—_IE_-, {ed cft fpdu = fqdr, e~

rit ergo 1E ﬂzﬁfﬂﬁ- igitir IH-—NMz=t. Curva igi-

wir LN fic deferipta, haber coordinatas t,& u veri~

ficantes aquationein qdt = pdu,
COROLL.

91 (O Olita conftantium additio, autdetractio po-
| teft & hic adhiberi, ut fi curva quadratrix
prima, non haberer ordinatas proportionales fpatijs
ACB, fed aquales illis fpatijs conftante {patio au-
&tis, quod lineam quadratricem AD cxteroquin in-
variatam promoveret tantum in OP, remanetibus
rammen adhuc ordinatis CP xﬁ}du{. Similicér, & i

fecunda quadratrix EK , non amplius ordinaras KG
fpatijs EGF , fed illis fpatijs conftante {patio auctis
proportionales haberet , quod linecam EK transfer=
ret aliorsim ur in QR, remanentibus tames GR

:*:Lﬁ]dt. Quz nihilominds curvarum licet pofitio-

f 493
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L

I.._«F:gﬂ;g
nis tantim varicrates, curvam queeliram infignicér
offent mutare, falva adhdcequatione differentia=
qudtﬁ i. Igﬂﬁr pet datumpmz&ilm N; Iiatﬂ-
ctiam vertice Lad darum axem LM poterit duci cur-
va ad darum ¢quationem pdu —.qdt convenienter.
Duda enim normali NM affumatur ei aqualis 1H
ordinata in quadratrice fecunda, deinde allumpra.
AC = LM, fiquidem {patium ACB per datam con-
fianrem divifum gouetur linex 1B, nulla conftantis
additione opus erit, & curva defcripra adamuifsimy
per methodum traditam, tranfitura eft per N. Se&d

nifi hoc fpatium ACB divilum pardatam-illam con-
atiis “indeterminatis

defcribenda quadratrice prima AD, qud deind¢ vii

debemus ad qualicg Lﬁ__:ijﬂﬁ'ﬁri_ptimzem , &qua por-

flantem fit ¢qualeinventg 1E,multiplicetur Ik per il
Jam conftantem datam qu cft unitas, Ipatumque
ftans illud {patium, quod fpariis it

AGB vbizué addéndum, vel demendum venic pro
£d fi utamur, lined quam ducemus certd cereius per
filc':_ﬁ' tranfitura, | | | S

" Exemplums

92 ra quavisicyrva FC ad axem AB, de-
- 7 beatad eundem axern deferibi ED, talis,
at fi-ducarur quavis ordinata BD, & producatur ad
carvam datam in C, {it fubtangens puncti D in.
S cur-

o

T T T T T
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curva ED aqualis ordinatz CB in data cutva, AB-
vocetur x, BD = y,CB verd = q. Paterigitur quod
q dabitar per X, proptér datam curvam FG, {ive pro-
peer daram ejus aquationem , qux exprimet quo-
modo CB dependear ab AB. Quapropter ¢quatio
ydx = q five dx = dy , ad quam pervenietur cft ex
dy | q y f
illis in quibus indeterminatze cum ' fuis differentialt-
bus ab invieém funt feparabiles. Muliplicemusper
a1, & erit aadx = aady . lam ergo curva eit con-

g v

" firuenda cujus ordinata detur per fuam abfciffamur

e —e—w—_—
~Futrrali el

T o ; |
eft-hyperbola. Altera curva eritilla, cujus =quatio
fitz = aa , fivé cujus ordinata z fic decur per {uam

aa , daturper ys{ivé cujusgquario {ir z = aa , qug

[ TR

.abfciffam , ut aa datur per x, aut brevids, cujus or-

e el

dinatz fint ipfis q ordinatis datz curva reciproce
pr{}pm’{iﬂﬂa};ﬂ-;-ﬁémm- #:1‘;=Wa-.mm".:ﬂpe, & ope fua-
rum quadratricun, ut jam dictum eft quafita cut-
va DE poterit defcribi. Sed eft diligentér adverten-
dum , quod cum {patia, que hyperbolem inter &
aly mprotum jacent fint infinit omnino. magnitus
dinis, hinc quadratrix prima eflet linea cujus oimnis
ordinata infinitx forer longitudinis, nec proinde
efler linea aflignabilisy & quam pofsemus delcri-

| be-

...........
___________________
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bere , aut adhibere.  Hinc quadratrix prima taliger
erit ducenda ut cjus ordinatx, non {patijs totalibus.
hyperbolicis fint proportionales 5 fed {patijs, con-

{fante quadam ordinata terminatis, quam arbitra-

(iz.1r) tinm eft feligere. Ut it HE concipiatur effe hyper-.

{r1.86.)

(fg-20

bola defcripra juxtd gquationé 2 = 32 cujus qua-

) J

Jratris Gt ducenda,jam non opus cit totalibus pa-
tijs CKIHFEDC per conltantem datam a divifis,
aquales poncre ordinaras quf;ﬁtgquadmrricis(quad
quidém in praxi impofsibile effet, ob infinitam ho-
rum {patiorum magnicudinem ) {cd cum conftans
gs;;tium poffimus. his {patijs addere , aut demere,

ucamiss ordinatam ad arbicrinm AF ({itque bre-
vitatss ergo AF=2AC) & ponamus quadratricis ot-
dinatas xquales {patijs AFED; ade AFLM per coir-
(tanrem a divifis;fic enim idem efhicimusacfitora-
lia fpatia affumeremus {ed mulctata conflante infi-
nito fpatio CKIHFAC,quod fieri pofle preznotavi-
mus. Quod fi fat, quadratrix AB fic defcripea eric
logarithmica ut alias obfecvavimus, cjufque fub-
tangens AC —a. Paret igitir quomodo qugliracur-
va dx = dy conftruatur, & fimul logarithmos

e ety ek A

q_ ¥

“ejus ordindtarum efle pmpﬂrtimmlcs {patiis ealdem

abiciffas habentibus in curva,cujus ordinate fintda-

tz curva ordinatis q reciproce pro ortionales. Nec

2bfimilicer fi debeat curva CF taEs effe ut; ducta,
— (_Iu;._'[_
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quavis ordinata CB, qux producta datam curvam
DE fecerinD,fit otdinata BDgqualis {iibormalicur-
v quefite CF,unde aquatiofic ydy = q, erit ydy

Tdx - '
~ qdx. Curva igitir prima erit cujus ordinatz fic
dentur per fuas abiciffas ut y datur per y hoc elt,erit
non curva,fed re&ta angulum cumaxe {femirectum
conftituens, ejufque quadratrix proinde erit parabo-
la communis. Curva porré fecunda erit ipla DE,quia
ejus abfcifsis exiftentibus x,debent ordinatg effe §. Ex
‘propofitg igitdr lineg DE quadratrice y & ex com-
muni parabola conftruetur quafira linca; cujus ¢qua-
tio ydy = qdx brevius reduci potuiffer integranda
primam parcem, qua eft integrabilis & fiet yy =

2 f qdx, unde quadraz;*q};gﬁtg;rum _'bri.{i:n'_at;;fiimy_

BC dupla cffe reperientur fpatiorum correfponden-
tium ABDE in propofita curva. | |

93 E g Oc exemplum maxime eft univerfaliraris,

quotiefcumque enim valor fubtangentis
curve deferibendg ralis eft,ut ordinatay illum non.
intret , fed per folam abiciflam x exprimatur, fem-

per cafus erit hujus exempli, poterimus nempe fem-.

per, valoremillum fubtangentisconcipere rameuanm

ordinatam curve alicujus dace, & vocare q, unde
v -~ qug -
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uefirio femper reduGaerit ad illam quamfuperids
?‘::}Jvimm,sidemqm. valet de fubnormali fi exprima-
rur & ipla per valorem, quem ordinata y nallate-
nus ingrediatur ., ¢

-~ Exemiplum Ir.
i . Efcribendaficcurva AD habens pro axe cir-

- R 7 culi peripheriam AB centrum habentem
in. G, cujus curve fubrangens BT fit quomodocum-
que dataper abfeilam AB. Valor {tltafngﬁ:mis BT
ir curva: AD habente pro axe quamvis lineam AB
oft yqdx ~+ yydx pofitisAB = x, BD=y, & q ra-
dic Oﬁ:uhf’g nente ad pundtum B axis, Cum igi
eir in hoc cafu axis fupponatureffe linea circulatis,
ejus radius q eric confkans — a féﬂﬂiﬁf‘i:’imﬂ:;éﬁ ipfrus
axis; quare fubtangens "'“_:_‘)Tﬂd x — yydx, qua deber
o .ady
zquare quantitatem p datam quomodocumque pet
x, undé yadx —+ yydx=apdy,fivé dx = dy vel
adx = aady ,undé eruere eft confhrucioné hanc

salpgpeinhie)o F——

tm&*itm’f vl conformen. Primo curva ﬂﬂﬁzrr_ﬁmja
tur KI, ejufqie ordinata MI talitér detur per fuam
abfciffam LM ue-7a% -~ datur pér'y, hoc eft zqua-

ay-+yy “

K

rtinente ad pundh

o
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a5 s
tio curvae Kl eftou = a* . Fiat porro ¢jus qua-

. 2}1,,,_!_:_:}; . - . '
drarrix WNO talis {cilicer ntejus ordinata M :l_"p;;-
tiis WAMI per conftantem a divifis fit equatis { fu-
mo fparia WAMIL,que conftance ordinara W A& rer-

minantur, quia fpatia cotalia imdr curvam, & afym-

protum @L infinite funt magnitudinis ) qug qui-

- dém erir qualem reprelentar higura, &erit ad afym-

protil €L, acad alia @2 , qug it axi WL parallelain
diftantia ®L = l23 in logiftica cujus a {1t fubmﬁ"
gens, & la= 6. Conftruarur pofted fecunda qua-

!

“dam curva $Q, in qua ordinat PQ fic dentur per

{uas ablciffas PS ut. aa datur per x, & fpatiis SPQ.

D |
ad conftantem a applicatis, ¢quales ponantur ordi-
natz PY novam conftituentes curvam SY quadra-
tricem ipfias SQ. Tomjaffumpra LM = yyordina-
ex correfpondenti NM fx: carva WINO aqualis ab-
{cindarur SX ex axe conjugato Jines SY, & éuc%ha
ordinata XY hac erit quelita x; unde jam poterir
mus,facto centro Cyradio a defcribere circulum,af-
{umpraque portionc AB = mox inventx x, ducere
deinde BD = affumpre y,{ive LM figure 30, erit-
que pun¢tum Din t?uﬁ’iqug*f:;a. | |

95 Potuiflemus ctiam ¢quationem f!_f 1nte-
el
¢

grare falém logarithmice, quia integrale ex aady

V 2 cft

eyl . e . e T
B T L R N T LRI ... e r "4 omw LT . - B ke T A TLLE YL, e e . E

(fig.2.}

.......
- A LT )

- '-u- ) L
i E L .
g S P T LN
T T T T T TN PN S AN AT TR Cl- M S S R




1
P

156

A i

eft ly — la—+y, undé¢ gquatio integrata fuiflec

faclx ~ly ~la—+y —+ l2a, quam conftantem.

(fg-30.) addi::: ut pofitay —a {it ordinata NM quadrarricis
~ o, ficque conftructio coincidat cum ea quam.
fuperius tradidimus, dem enimeftcurvam NW de-
{cribere quadratricem lineg LA ac ordinatam NM

ponere equalem ubigsquantitati ly — la-t+y. —+ l2a,
sofito logarithmos fumi inlogarithmica cujus a {ic
_}hbtaﬂgtns & la — o, cum Iparium W.AMI per a
divifum, five integrale ex aady nil aliud fit quim
P y+yy
Jy~la~+y =+ kzayunde fparium dnfinitc longum.
inter WA, & curvam & afymptorum WMeft alza.
Exempla hec {ufhcere pofle judico, cum reliqua,
qug referri poflent per applicationem traditz regu-
o i facile. polsines quaré farids fuerit his di-
mifsis, ad ultimam fec¢tionem omnium utilifsimam.
properare. |
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SECTIO ULTIMA!

Confirultio cvariarum equationum differentialium pr:-
wi gradus in quibues amba indetfrmimne cum [uts
differentialibus reperiuntur  nec tamen funt
ab in-vicém [eparabiles y non exiflente
equations algebrasce integrabils,

Andém-cmﬁdﬁrmﬁmfﬂm reliqug
=11 xquationes, qua-pramilsis fctio-
11. 1 nibus non claudunrur, funtg; om-
@ IR nes xquationes differentiales pri-
v | migradusalgebraice non integra-

biles in quibus ambz indeterminatg reperiuntur cu

fuis differentialibus, nec apparet quomodo-ab: invi-
cém pofsint feparari. Si emim per confuctas opera-
riones antichefim, {cilicet aut multiplicarionem di-
vifionemve ¢quationis,via reperiaturqua abinvicem
illz difparérur, 2equatio reducta erit ad formam-pre-
cedentis fectionis, conftrueturqg, per regulasibirradi-
tas. Sed quando per nullam harum operationum fe-
pamtin Oltiﬂﬂl‘i pc)fsir," & opus fir iubﬂitutif}nﬂ ali-
qua,fivé uraflumarur aliz indererminate ab ijs, quas
affumpfimus ad faciliorem redendam feparationems,
velad quomodocumque commodiorem: preparan-

~ dam @quationem , tinc via apericnda eflet C}ua. his

ub-

------
L T e
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{ubftiturionibus, & denominationibus oportune, &
efficaciter femper uti poflimus.

97 Sciendam eft, autem, quod quamvis mulea
invente fing, & plures.etidm inveniri palsint regu-
le, pro conltruendis-quibufdam exhis equationibus
quarum indeterminarx non funt percommuncs al-
gnrighmicas_ gpg;gg.i;}peg ab ‘Invicem extricabiles 3
nulla ramen adhic tradita eft regula univerfalis o-
mues tales wquationes complea, itd ut flatim.ac
quationem invencrimus poisimus ope canonis alj-

cujus ad cjus effectionem cereo manuduci. Quod f
repertum effer, nihil amplits circd zquationes dif-
ferentiales primi gradusdefiderandum foret,fed cir-

ca-methodum tangentium inverfam,{ive ue vocant

fu btangm nraleriy, “mmﬁn#damm ﬂgmﬂ:ls pro-
prietare, per Sectionis prifha b gulas-ad xquationé
flarim q uxfite curve differentialem primi gradasde-
ducamur , fi harum deindé zquationum nulla non
pollet per notas regulas effici, jAm curvam ipfam
cujus‘data eft proprietas in ﬁoreﬂarc efle conhden-
ter poffemus pronunciare, fiquidem dara tangentis
conditiotalis effer, urgquationemdifferentialem pri-
mi gradus fuppeditaret. R
o8 Hac igitir duo pracipué defunt perfetioni
totius Theorig gquationum :-diﬁaremiagum primi
radus. Priméfguod Setione fecnnda prenotavi-
mus ) methodusiindicans an-quevis propofira equa-
tio {it algebraice integrabilis, & detegens ejus inte-

“ gra-
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graleal ebraicum, fi poffibilefic; {etrmodus {idem.
enim eft)cognofecendiintegrale algebraicum , frde-
tur, cajufvis quantitatis differentialis primi gradus;
att ejus impofsibilitatem evincendi. Hucpertinent
quadrature fpatiorum curvilineorum, rectificatio:

ieem curvarum, folidorum, & faperficierum dimen~

fioaes , inventiones centri gravitatis, & com lura,
hujulinodi. Alérumaurem quod adhuc defidera-
tur, et cunﬂ;m&iﬂ univcrfa?is omnium xquatio-
num primi gradus indecerminatasin{eparabiles claus
dentium, hoc eft via regia infallibilis perducens ad
conftruétionem curve quglitx quoties inventa fig
ejus differentialis equatio primi gradus, licer i illa
indererminatae cum fuis differencialibus fintab invi-
cém infeparabiles. | |

- Sicutd igitdr in fecunda Sectione ex.defleu re-

gule univerfalis, plures particulares rﬂgulm.mngﬁ& |

fimus, eafqs ut canoneseradidimus., qui usfarpe def<
. . F . . . . . . \ .

fectumy univerfalis regule {uppleri accidit, ira & iw

P refenti E.XFQ Bemns ‘fﬁl:ﬁnfif ,qua{dimrn. g ulas pro

certis xquationibus, duplicem indé fructum colle-
&uri, & ut hos canones:in multam univerfalitatem

expanios pro ufu fervemus, & ut femitam fimi] ape-
FLAILS quﬂﬁ'. in imﬂflﬁ flmllibug mﬁ'bag.;equ atiﬂﬂﬂ-m:
preparatio, & conftractio fie rentanda.

Quamvis tamen is optimé de fubtangentali’ me-

thodo meritus cenfendus fie, qui plures harum re-
gularum collegerit, & i ordinem redactas: publico

fue-

--------------------------------
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(hs.41,)

£ 60
fueric impertitus, nos ‘nihilomints ad finem fefti-
pantes paucas affumemus, eafq; ad hunc Ainem pre-

cipué accomodabimus ut ijs, quibus egregia celeber-

rimorum Virorum inventa abfcondita nimis videa-

tur facem praferamus, inventifque iplisomnem cu-

jus capaces {unt univerfalitatem conciliemus.
: Propofttio 1,

99 VIt primo curva AHEC defcribenda , cujus
ordinata quavis BC fir ad portionem AD

fubtangentis intér verticem, & tangentem in ratio-
‘ne conltante data 1 ad ». Erit igitar proportio ¥,

ydx — xd?’i - s5anymy & EQuAtio ;dx—— xdy = nydy,
in qua xquatione quant'utﬂﬁmﬂ:h{iéfé?as sb una ad
alteram partem terminos, aut dividas, multiplicef-
ve totam @quationemn per quamcumd; quantitateny,

‘nunquim fic poteris reducere, ut y cum dy contti-

tuat unam xquationis partem, quam nullatenus x,
nec dx afficiac. Uno verbo aquatio non eft ex ijs
quarum indererminatg cum {uis differécialibus fine
feparabiles ab invicem. Videamus igitir quomo-
donim ydx —xdy = nydy poflit reddi conftruibi-
lis .Quo ad membrum nydy,illud fané elt integra-
bile, fed pars ydx— xdy nonerit integrabilis. Siferi-
prum eflet ydx -+ xdy ,manifefte integrabilis foret
etiim hac xquationis pars , & integrale eflet xy,

hﬂ*"
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haberemus itaqué integrando wquationem xy -
Znyy, ive xy = aa —=»yy. 1d oftendit qued £

2

1 .
quaftviflemus lineam, cujus fubrangentis fumma,

cum abfcifla haberet ad ordinatam rarionem da-
tam, incidiflemus utique in ¢quariones fatisfacien-
tes Xy = nyy { five x = ﬂ}’)& XY —aa = ny'y,qu'ia
s T z

tunc ¢quatio effet ydx —+ xdy —»ydy. Veriminca-
{u noftro,cum equatio firydx — xdy =aydy,non pof.
{umus eidem methedo procedere. Sicutt aurdm.
ydx —+ xdy habet integrale xy,icd ydx.~xdy ftatiin
{ufpitionem facit num fpi'zé haberet x ;& fané ha-

[T

beret {1 feriprum efset ydx—xdy. Dividatur igirii

o oo
¢quatio inventa ydx — xdy— »ydy utrinquéper yy,

& erit ydx—xdy = ady; muleiplicemus tantum per
g vy y | |
a xquationem({ilubcar)&cric ay dx ~axdy=nady,
qug integratur, & erit ax =uly, undé x =nyly. Cur-

e y a |
va fecundum hanc zquationem conftrudta eft qua-
lem exponimus in figura cafuquo # = 1,AE a5, AB
= x, BC=y,la=o. Maxima HG eft cum fuerit ly
- =-—a, hoc eft logarithmus fuz abfciflz’ GA debet

elle=~a. SPﬂiﬁ quodyis AGH eft :_z.'n}??yly-—nyya?
T X "
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und? in cafu figure quo #= 1 erit fpatium quodyis
AGH = 2yyly —ayy, fivé tinc {patium AEHA

42 o

= aa quadrato ex dimidia AE. Solidum exrevo-
lutione figurz EHA circa axem EA eft ad cylin-
drum cujus bafis fic circulus radio EA, & altitudo
equalis radio, ut 2zm ad 27, & fi » fuerit 1, erunt
{olidum & cylindrus utr 2 & 27. Vocando enim b
{emiperipheriam circuli cujus a fir radius , erit cir-
culus cujus quavis HG fivé x, five nyly it radius

a

=mnbyyly? & elementum folidi ex revolutione fi-

a

gHﬁE

3.
njufvis AGH circa AG ernt nnbyyly *dy,
ergd folidum illud hujus quantitatis integrale erit

a;'qualc quantimti 9?1?3[3)’}1}" - 5”’3353?3{)’"*1’*”_{35}?;

© 2748

nec .aliquid_cnuﬁan’s addendum eft, cum evanefcat

evanefcente y . Pofito igitir ly —o, & y=a erit fo-
lidum ex revolutione totins hgur AHGEA circa

AE— 2nnbaa ,&cicylindrusradii bafis, & alcitadi-

) 17 '
nem habensa fit aab,erit folidum illud ad cylindr um

huﬂ{?,t‘lf 261 ad 27,
| - " Propefirro 1L =
« oo (V] ratio ordinatz CB ad refectam AD non.
- it conftans, led fit iﬂ# quam habet 1 ad

quall-
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quantitatem # quomodocumq; datam per y, eadem
erit 2quatio, fed jam » non erit conftans fed varia-
bilis, & data per y. Unde, fadta operatione qu fu-

pra, invenictur ax = f nady ,undé x =y rﬂad}’,
y y Ty

e o

? | ) v _ 2

vel X =y fndy. Conftruenda igirir eft carva (af-
fumpra ad arbicrium AT, vel CB —v) cujs ordinate
fint » ( poluis y abfciflis), tdm fat , ur conftans
quam vocavimus 1 ad y:: ita {patium quod curva
hac cum axe {uo claudit,divifum per candem 1 ad
quartam, qug quarta crit x qualita, erit enim ma-

nifeftc — y- f ndy .
; |

101 Hoc idem quafirum fic alirer exponetur:
Data curva AK,alia defcribarur AHEC, talis ur, {1
quavis prioris curvg ordinata IK producatur ulque
ad qualiram lineam in C, ducaturque per C tan-
gens CD, axem alium AD prioti coniugatum fe-
cans in D, portio AD rangentem hanc & verti-
cem A intercepta, fir ad abé:;ilram IA, ut ordinata
IK ad conftantem. Hinc {1 AK fuerit cujufvis gra-
dus m parabola, cujus fiquidém ordinare IK fivé»
ZQUERTUr Fﬂteﬂ&tfhus ab » denominatis abfcifla-
“rum correfpondentium IA, erit curva quaiita para-
bola generis uno gradu altioris five exponentis

. X 2 -




{uss. 57,
C feq)

(n1.81.) -

rithmice pro unitate) undeé x fivé IC =yly™"
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m—+ 1, cujus parameter fit ad parametrum propo-
fice ut t ad m. Si AK fir una ex curvis quas {upra
confideravimus, ita ut IK {it quavis poteftas loga-
rithmi fuz abfciffe TA, fic uc » = ly", erit 1C
=y f ly*dy. Eft autém femper ly " dy integrabi-

Y y
lis, & integrale eft ly™* (pofita {ubtangente loga-

¥—+1 .

T F
¥+

Nec plur::-t addimus rem {atis gxp%icazam ducentes.

{fig-32)

Propafitio 111.

102 Ebeat deferibicurva AC hanc ubique fex-
vans proprictatem utydudta per quadvis

inea punétum C tangente, que axem in D fecet,

intercepta ‘AD, five ut vocant, fubtangentalis ha-

bear ad tangﬂnmm.DC confiantem rarionem. Si

G 10

ratio hzc {upponatur efle quz q ad p incidemus in
zquationem  alibi allacam  ppyydx* —+ ppxxdy*

— 2ppy xdydx = qqxxdx® —+ qqxxdy*, vocando

EA = x, & EC — y. Sed ®quatio hec nimis impli-
cira eft, itd-ur per illam ad conftructionem qux-
{fite linez non facilé deducendi fimus. Tentandum

erit igitir nim, affumendo pro indeterminatis alias

_ lineas ab ipfis AE, EC, gquatio refultans facilius fic
| 'ﬂXtIiCﬁbﬂiS . : - |

‘Ma-

. . . ﬁl{ﬂ' . T I
e Lenil L e
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Maximé intereft in problematum folutione.
quando ex data tangentis proprietate indaganda
eft linea cui competit, quenam pro indeterminatis
{eligantur, mirum enimin modum variantur ¢qua-
tiones fi ha, vel ill¢ potits quim ali¢ coordinarg
fuerint affumptz. Nec tamen datur regula docens,
quanam indetetminate fint preeligende, ur fim-
plicifimam  obtineamus aquationem, qurques
maximéomnium capax fic conftructionisycalu enim
potits quim induftria ad illas pervenitur , utpote
quod optioni fortuite, & arbirrariz unicé fic tri-
buendum. -

103 Non rard tamen evenit, quod fi pro coor-
dinatis curva quafitg affumantur illg ezdem lineg,
qux cx vi datz proprietatis, {ed conditionis appa-
rent habere ad invicém fimplicifimam veluri rela-
tionem, ad ®quationem perveniatur conftructiont
magis accomodam, quia feilicet illz linex, quari
relatio omnium fimpliciffima cenfetur uv plurimum
eridm zquationem ( qua illa relatio cft tantum ex-
primenda) fimplicifimam continebunt, ac proin-
dé facilits tra&abilem, & facilivis conftruibilem..

ue tamen regula, ur apparet, non pro axiomate
quodam haberideber univerfali,atqs infallibili, fed
tantim infervire debet ad hoc ut, poftquam per a-
liasvias tentaverimus conftructionem g¢quationum,
etiim per hanc periculum faciamus, {gpe enim in-
venicmus rem felicitér fuccedere., |
- | (04

L
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104 In cafu propofiti problematis, res ita {er
haber. Conditio eft, ut DCad AD; habeat ratio-
nem conitantem, quam  vocabimus unitatis ad n.
Affumemus igitdr iplam DC pro-una indetermina-
tarum, quia fimplicifiima eft iplius DC propietas
qug datur. Vocabimus igitir DC = x, unde AD
—nx , ¢x data proprictare . Ad determinandum au-
tém pundum cuarva C non {utficic alfumpfille AD
—nx, & DC =X nift {imxi] dererminetur quonam
angulo DC debeat ad axem inclinari; non enim fuf-
ficic harum linearum longitudo, nili imul, & ipf1-
us DC pofitio determinetur; opus et igirdr aliam
indeterminatam aflumere y, progrelsit operationis
per affumptam x , 8 sx notificandam. Linea qu&
{impliciflimé pofititionemdiplius DCdeterminet eft
CB, vel BD, vocemus ergd exempligratia BC = v,
unde BD = 5% —yy. HiIs denominationibus infti-
tutis, conditio ad xquationem nos ducens erit hac;
quod DC ubique fit tangens, {ivé quod differentia-
le ordinatz CB v, ad differétiale abicifle AB #x
Vixyy fit ut ipla ordinata yad BD vix—yy. Fa-
&is igitir horum differentialium valoribus, erit pro-
pottio dy, ndxy/5x_yy —+ Xdy —ydy 2 ¥V xx —yys

U Vix—yy

ex qua eructur zquatio fed quetamen xqué ac illa,
quam initio arrulimuy non eft manifefte intcgra-
bilis. Ratio autém quare fit adeo implicita @qua-

o tio
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tio ad quam per hanc viam devenitur eft, quod
poftquam per multiplicationem extremorum, &
mediorum ex quatuor terminis huius analogix
obtinuerimus xquationem, opus cft illam quadra-
re ad eleminandas quantitates furdas, quia fighum
radicale continet utramque indetérminatam , ac
pro indé ut earum feparatio tentetur, opuselt figna
radicalia tollere, undé fit ur gquatio magis magis-
qué diffcilis fiat, mifcentur enim sic melius ad in-
vicemx,&vy. . . o

105 Verum quidém eft, quod {t vocaverimus
non CB, {ed BD — y, inveniflemus ¢quationem mi-
nus compofitam; erit nempe AB— sx —+y ,CB
—V 75— yy; unde affumptis harum differentialibus,
propertionales crunt xdx —ydy, sdx~+dy ::

o Vxxe—yy
T yys ¥ & facta zquationc , opus tantum erit
illam reducere ad communem denominatorem,
at figna radicalia. omnino rollantur , & zquatio
roveniet #xxdx...nyydx—+xxdy = xydx; fed tamen
iqc cadem aquatio non apparet quomodo con-
{truibilis fir , neque enim videmus quomodo illam

integremus, nec quomodo indeterminatas ab invi-

cem {eparemus.
%,

106 Satitls igindr eft ur curemus irrationales
quantitates evitare denominando talitérut v/ xx —yy
fit quititas rationalis,fivé ut xx—yy ficquadratum;

AN mm pnnm s an g e e e n e s emmeessemeprmepemanens s % 8 NN A S e e s et menate ¢
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notum et autdm , quod formula omnium fimpli-
ciffima pro efficiendo ut xx —yy fit quad ratum eft

{i ponatur Xx—yYy = XX—2yXZ ~+ YyZZ- sic enim,

invenietury=. zxz quod indicat, lincam CB,quam

JE— P —

A S |

vocabamusy debere vocari 2xz , adhocutxx—yy

EZ v 1

it aiiqu{}d;“quhdt'-EltﬂiTIj' &V xx— vy {it quanticas ra-

rionalis. Sané (i ex xx demas quadratum quantita-

115 22X :‘Eliquum erit quadratum' cuius radix crit

B2
71x—x vel etlam x—2zx

el -

107 ‘Denominemus igitur randém DC=x, AD
px, & CB = 22X ;- cuius diflerentiale invenictur

27 4 I R LT o
efle 22°dx —+ 22dx —+ 2 xdz — 222xdz. Erit ergoDB

2t e 2Th - X

— x 22X yqu¢ -addita ad AD qua eft #x facit AB

e R

71X —+ BX —+ X — 22X , cuins diflerentiale erir

Pp—

. ';3 dem £ . : = ' .
—n2tdx —+ arzzdx —z*dx —+ ndx -+ dx w4737 4 UN-

o s ey APy P VLS

Zt it 222+ 1

de analﬂgiagx .pmpriemte ;angmtia pﬂtitﬁ {ic ex-

-.plif:abimr 22%d% -+ 2zdx o+ axdz— 2x22d%,

”-I-Ilm

. 14—t LZZ w4+ I
nrtdy o 2nzzdX —2tdx —+mdx +'dx—gqzxdz 33 22X

e S A S T wlieerryrars
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x—72% , quzfuppeditat equationem nz'dx +252'dx

Zz -+ 1 -
-+ nzdx —x2* dz—2xzzdz — xdz =0, que¢ divifa.

per 2* ~+2zz -+ & dat m2dx = xdz, unde ndx= dz,&
integrando nlx == Iz, qnﬁta unitate pro fubtangen- (4,59,
te, atit eciam quavis alia conftante ad arbicrium; &
abiectis logarithmis, fivé affumptis quantitatibus,
quarum ambo gquationis membra funt logarithmi,
erit x "—2,eft autem CB = 2zx , ergd, pofito pro

'—ﬁeﬁlﬂn:}u\f\.u ) ORI

| ]
z valore x"erit CB = 2x™".. .
| 5 A T % .
108°Si loco ponendi CB, poluifsemus DB = 22x, |
& CB = X —122x,2quatio ad quam perucntum fuif-
MII-—:-I v . . '.. . \
{et, eandem curvam reftirmiflet; inventis leiliceedif- o

ferentialibus ex BC, & AB, fi gquatio inftituatur,
invenietur efse #z* dx—+nzt dx— 2 x2* dz—nizdx—ndx
— 2xdz — 422xdz = 0, quz divifa uc {upri per g
72t —+ 272+ 1 dedifset mzzdx s ndx -+ 2xdz, five ndx

. A | | Rk o
&ionibus dz — dz , elset ndx — dz- = dz

kklbabbbiey 000000 Wk

X
= 2dz , cumque frattio hec 2dz fit ¢qualis fra-

S ———

Z—1 2=+ X y - R |
& integrando nlx =121 17z —1,& abiectis lo-




{n.304)

garithmis x" = 21 ; quod explicari non indiget,

T I ~ . -
notum eft enim quod differentia duorum logarith-
morum ex duabus quantitatibus eft logarithmus
quotientis ex divifione unius per alteram ex illis.
Ex hac porro xzquatione crues x"+1 —2Z,& cum

el

CB fit x-zzx , invenictur elfe CB = 2x™" pror-

- 22" 3 | I Lk -
siis ut inveneramus ctiam per. precedentem deno-
minationem. Quod indicafle fufficiat, ut unulquif-
que poflit, fi calculi moleftiam ferre velit, a {e iplo
experiri.
- -ro9 ‘Pater-itaqué aquationem iplam xxdy

= nydxy/m—yy =+ xydx,queerniturex analogia dy,
ﬂdK \/xx_..}fy — xdxydy :ﬁy,\;m“f}; 3 fﬂigﬂ integrab_i~

] -

| \/xx.....

lem , quod  inito ftatim licuiffer animadvertere,

sim pet has fubftitutiones non opus fuiflet iphus y
valorem detivare. Eft igitdr, ur brevius innuam,

ipfius xquationis xxdy —nydxy/xxyy — xydx = o3
aquatio integralis X — v _yy == 1 vel ad falvan-

yx» '
dam terminorum homogeneiratem erit, f1 lubeat,
n : M . - PR '
xa"— a"Voxmyy —x"undé eruitur y — £x™*" a~ pros-

et e T —

y

S  gawaxn
sus ut Iuprii inveneramus, |

110
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110 -Ad obtinendum igictir valorem linez CB

fi » fuerit numerus rationalis, vel integer,vel fra-
&tus, vel pofirivus; vel negativus; opus etit tantim
aflumere AE —quantitati invente 2x™*, qua rune

. ' - L X W
erit algebraica, quia aflumpta x datur ejus quavis
poteftas # —+ 1, vel 2m, vel quavis alia, cijus expo-
nens {it in ratione effabili ad unitatem, datur {cili-
cet ﬂfc paraboloidis cjuldem gradus m 1 yvel 2,
& mille alijs modis. Sed {1 # effer pumerus.irratio-
nalis,ad inveniendum x ™, vel x*, recurendum eft
ad logifticam, inqua ordinandoad afymprotum x;
& deindé ejus logarithmum fummendo n.y vel 24
vicibus, haberemus logarithmos x™*, x* - undg
quantitatem 2x ™" facile poffemuscomponcere,qua

el ) Py

I X 3% )
fuper axe AE aflumpta,ducatur per E ipfy AB paralle-
la, cum alsumpra AD = sy, cétro Dintervallo DC—x
circulus ducarur fechirurus, du@i EC in C punéto
curva cujus femper ipla CD tangens erie, ac proin-
de tangens eric ad portioném AD), quamabaxe re-
{cindit ut # ad 15 quod erat faciendum.Six fir— 2,
erit _[f}uﬁm a pro unitate ) CB —2aax’. &

.....

ikl sy srairaraiey

F4+X 4

Prapq{irfq w. .. .

r11y YOfumus in muliis alijs. calibus uri kadema
denominandi regula, qua fuperitis ufi fu-
'Y 2 mus,

N I :
T S
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mus. Ut §i jubeamur curvam- AC defcribere cujus
ea fit lex ;urducta tangente ad quodvis in ca pun-
&um C, fit quavis poteftas data » hujus tangentis
CD, ad quamvis poteftatem r refex AD, ut 1 ad

» (undé vocando DC=x,fit AD=7 T x 7) utle
' . - \. .
erit fi vocemus CB ut fupra = 22x , unde BD

ZL ~p 1
—y2Z% & AB =BT X7 22T X 7 -+ X—ZEXy
TS O T zzes®
: 1 Tt B
cujus differétiale mn’ 2'x ’ dx +~2mn'x ’ zzdx
R _ 24 e 2L 1
amn'x ' dx—+dx—qzxdz..z2*dx, fadta deinde

o 2% w222~ 1 ‘ '
analogia inter differentiale CB, difle rentiale AB 1
S ' ' : + "oy

CB, & BD, orietur ®quatio m #°2* X * dx

r
2 L T : » I

2mn'x" 23dX -+m % “x 7 zdx —z* Xdz
—222%dz—xdz= 0,qui dividamusperz® —+>Z2—+1,
. x

E

“M

& habebimus ma’ zx * dx=xdz,felimn’x " dx

¢ - y
C=—=dz
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" B,

—dz,&integrando m» »'x * =k . Conltructur
2 -t | ﬁ
L I - - * .
igitir curva quefica fi ydefcripta logarirmica cujus
1 fit {ubrangens, & affumptaad arbitrium x,abfcin-

x m_.r

datur ex ejus axe pottio = m #"x " (quw crit

|

n—-r
algebraica fi m, & r fuerint numeri commenfura-
biles ) & per ejus extremum ducatur ordinara ulq;
ad logiftica ,que erit z,tim vero fiat, ut quadratum
tangentis, qu& per punctum fic inventam logifti-
" cx ducituryad reGtangulum xz, itd duplum {ubtan-
gentis ad quartam, quz eric 22x ipfa fcilicer CB,

Ay s .

22 ~*x
qua afsumpta in AE, ductaque axi AB parallela,
AC, & extenfa AD = nx, fi centro D radio x cir-

culus ducatur , hic fecabit reéam EC in quaiitz:

curv puncto C.
Propofirio V. .

112 Uleotiés etidm poft inventam equario-

o nem, qu¢ quomodo conftruibilis fic
anon coniter, ope fubfitutionis aleuius, reducitur jl-
la ad faciliores rerminos, abfque eo quod totamde-
nominationem mutando , ut in anteced. Pro ofit:

illam funditus cvertere , ac variare neceflum fit.

Efte

{(su.574
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Efto conftruenda curua AC, cujus ordinata BC,
it ad fubtangentem BT, ut conftans AG; ad dif-
ferentiam coordinatarum AB, BC, five ad por-
tionem NG, pofito re¢tam AN efficere angulums
BAN graduum 45 . itd ut y, ydx = a, y —X; e
que xquatio adx = ydy ~xdy. Hanc xquationé
diligentér confideranti non erit difficile invenire,
quzx nam fubftitutiones ficri debeant, ut in deter-
minarxe ab invicem feparabiles reddantur. Cum.
enim inaquatione adfit ydy quantiras per fe iplam
integrabilis, reliquum eft ut quaramus, quomodo-
nam (falva integrabilitate termini ydy, & 2qua-
tione adx =+ xdy = ydy) reliqui duo“termini adx,
& xdy fimul fumpti‘pofline quid ingegrabile efhice-
re, Membrum porro xdy nen- ¢t -integrabile nifi
adfic fuum correfpondens ydx, tunc esim hi duo
termini fimal junéi integrale habent xy. ad hoc
igitir ur hi duo termini xdy -+ adx fint integrabi-
les opus eft ur quantitas, cuiys differentiale in pri-
mo termino invenitir dutum in x {it illa eadem,
que¢ multiplicetdx in fecundo. I1ded enim ude-+tdu
eft intcgrabilis ‘quantitas, quia litera t cujus difie-
rentiale in primo termino ude mﬂltipﬁcaﬂtu;_ eft il-
la eadem qua in'fecundo multiplicar du. Debebir

m

igitdr pro dy poni adz, five pro y poni lz, fic enim

L

quantitas adz multiplicabit x (cum debeat illa po-
" m

‘w
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ni pro dy in termino xdy) & quantitas z, que eft
in dehominatore multiplicabir adx alium verming,
fiquidém wquatio reducatur ad communem deno-
minatorem , remanente ad hiic termino ydy , polt
{ubftiturionem, & reductionem ®quationis ad co-
munem denominatorem , faltém tranfcendenterin-
regrabili. -

113 Facta porro fubftitutione Iz pro y, & ad

4
xadz — lzadz, fivé
zadx -+ xadz =—lzadz,cujus ¢quationis divifx (fi lu-
bear) utrinqué per a integralis ¢quatio eft xz = aa
— zlz — az, vel etidin xz — zlz — az. Ex hacdedu-
citur x —lz ~a, fivex = y — a, fed ex illa eruirur
x=Ilz—a= aa , ex quibus -valoribus defcribetur

pro dy , xquatio eritadx =

' YT RRT TR Y

| - | .
linea quefita duplex, altera recta, ex aquatione x
=ymasalteracurva x=lz—~a Caa,livex =y

——

a =t aa . Acdi pofuiffemus ¥ =+« lz, & pro dx,
— adz , gquatio adx = ydy ~ xdy, mutata fuiflerin
- | |
zdx — xdz = lzdz , pro qua integrandaeft opusdi-
videre per 22, ndm zdx ~ xdz non eft integrabilis
nifi dividatur per zz. erit igirir zquario zdx —xdz
:IZ“

L R+ T

P SYR i i S e an i .
R AR L T e e e i e i D i T . ST .
. i I e et T e T e et e s entuoane et
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iz ladz , cujus integrale x

~fg=alivé x ==

¥ A z S - & |
w — Iz - 2 . Harum zquationum prima datx =

Z :
—lz—a, fivsx= —+y - a, fecunda porr6 dar x

"m“lzm&iz::}'-&mz-
COROLL.

114 Inc illud manifeflum £t , quomodoca-

F 1 dem differentialis equatio poflit varijs
ineis non genere rantum diverlis quadrare, {ed al-
teri algebraicee, aleeri tranfcendenti zqué {atisface-
re. Aquario emm-fuperior adx=ydy — xdy , zque
quadrat re¢te x =y —a; ac tranfcendentibus curvis
x—lz —a= aa,& x=~lz~a =z, polito Iz

- | |

ibi, hic verd — lz = y, hocque fit, vi conftaneisil-
lius, qua fi negligatar. in integratione ¢quationis,
poterit heee dividi, vel multiplicari I;:r z, evanelcé-
re {icomninoz , & {ola remanente arbitraria lz,cum
alids fi conftans illa adiungatur, remanfura fit z cd
fuolz, ac proinde curva algebraica non erit, fed
tantim tranfcendens. |

115X 7 Elim etidn duo diligentér adnotari.

Unum eft 2quatio X = Iz — a, qug licec
con-

RSP LTINS

e e g e e
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contineat logarichmicam quantitatem nullo modo
eft ad curvam tranfcendentem, {ed ad retam nul-
lius logarithmice indigentem ut.ducatur. Quan-
titas fiquidém lz in fe eft quanritas ordinaria quin
& arbitraria, fed tanrim eft tranfcendens refpedtu
quantitatis z quia data Iz, invenire z, vel data zin-
_venire lz problema efttranfcendens; invenire autem
fimplicier Iz, five logarichmum arbitrarig 2 adeo
ab omni difhculcate lig
‘tim linea fir aflumenda,quia unaquevis linea, que
aflamarur, eft logarithmus-aleznius linex . Igieur
Iz in omni equatione proaliqua curva in qua ¢qua-
tione z non compareat non debet cenferi quantitas
tranfcendens, fed ordinaria, & ®quatio illa,non ad
curvam tranfcendentem , fed ad algebraicam, nifi
aliud adfir, quod zquationem illam tranicenden-
tem cfhcere poflie. | L

116 Alterum,quodobfervare conducit eft,duas
‘mquationes x = lz—a —+ aa,& x=—lza—a+ 2, licer
diverfz videantur; candem tamén curvam reftitue-
re, {ivé prima gquatione, five fecunda uti malimus.
huber emim poflertor hee xquatio,ur fr curvam AC
defcribere velimus cujus ordinata BC {it ad fubran-
gentem BT utconftans AG ad differentiam qua BC
cexcedit AB, defcripta ad afymptotum KD logifti-
ca (eft autem KD ad GB nprmalis per A) cujus ipfa.
AG fit {fubtangens, quaque ad afy m_.Pt,qsam_:_acctz:lat

| 7 | a

erum cft, ut arbirraria ran-
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ad Paﬂ;éh D,-Qﬂa]iS eft IGE, & cujus 1nitium. fiat in
Ajaflumatur quevis AD =~z =y, eric emm DE ~z;
tim additis duabus AD, DF, ex carum {fumma de-
- matur a, reliquumque applicerur in DC,& fic pun-
-&um C erit in optata curva. Prior autém xquatio
- iuber defcribi logifticam quidém eiufdem fubran-
gentis AG, fed que accedat ad axem ad partes K,
-qualis eft FGH tum, afsumpta arbitraria AD = Iz,
& ducta ordinara DF, qug erit z, iubet inveniri ter-
‘tiam poft FD, & GA, eamque addi ad AD, & ex
fumma tolli a, ficque ordinatam DC inventum iri
docet, Pateraurém fr logiftica GE producatur in 1,
.__'ﬁ_l-mmaturque AK—AD, fururam KI—=DF,{edcum
fine. DA, AK zquales, erit ex logiftice proprietate
ED, AG: AGyKEfive ED,, cft ergo FD tertia pott
'DE, & AG, fivé vicever[a;ED tertia polt FD, & AG;
cum jgiturdebeamus ex vigquartionis x = lz—.a+ aa
| | | -
‘hanc terriam addere ad AD, & hac rertia {it ipfa
DE, manifeftum fir, hanc conftrutionem eandem
efse cum conftruGtione xquationis x =—Iz ..a -z,
-eandemque numero curvam fubminiftrarc.

117 Aquatio altera x—y—a elt ad rectamGIL,
tangentem logifticam GE in G, {ive angulum 4.
graduum facientem ad puudtum G cum recta AG,
- Hzc reQta, .qua & ipfa facisfacic quafiro alympto-
tas eft curve AC per expoficam. conftructionem,
predefcriptgspofita AD= Iz, cli fit DC=— 1‘2--3*-;42,

1 de-

........
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fi demas ex hac lineam DM, reliquum MC erit— Z,

quia DM five illi ¢qualis DL eft 1z — a. Audtis
autém per ¢qualia intervalla lineis ADeft cerrum,
& correfpondentesGM per equalia intervalla auge-
ri, quibus cum ordinatg¢ MC = z comperant, Tj'tg
geometricz decrefcunt , patet curvam AC fore
gifticam quandam ad alymptorum GM, ordinatas
tamen ad illum habentem in angulo femiredto’in-
clinatas. SRR
Propofitio ¥1.

r18 Roblema pracedentis propofitionis non.,

K mulaim variabitur fi curva fit deferiben-

da in qua reciprocé applicata it ad fubrangentem

ut portio NC ad conftantem. Verim f{i prorecta
AN hgura 3 3. fubftituarur curva quavis AC Jird ut

curva quafita ED hanc habeat-proprictatemutecjus
ordinata ira fit ad fubrangentem, ut differentia in-

~tér datam ordinaran) BC curve date AC, & que-

firam BD, ad conftantem a, zquatio ad quam per-
venictur, erit-quidém magis-compofita,fed per ean-
dem ramén regulam poterit reduci, qua fuperiore
propofitionc fumus uf1 . Vocando igitur AB = x,
BD =y, BC = q manifeftum eft q dari per x, nil
aliud enim importat dari curvam ACquam notum
efle quomodo ordinata quavis CB dependeat a fua
abfciffa AB. Proprietas »orrg curve ED importat
uty, ydx i y—q, a;-untjé_ ady — ydx—qdx. F;[’r atf~
3y Za ° (em

j0-

(334

E..ﬂ
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(m112) tem hic eodem ratiocinio utendum quo fupra ufi

i ey e et
.........................

fumus . Cum'enim qdx fic tranfcendentée {aleém
integrabile membrum, reliquum eft uc calisfubfticu-
tio adhibeaturloco dx urduo membra ady, ydx in

aquatione qdx — ydx — ady integrabilia exiftant ;

invenictur itaque fubfticui poffe dx == adz, unde x

= lz. Faika fubftitatione erit qadz — yadz —azdy,
ubi q datur per z,quia cum notum fit quomodo g
detur per x, & cum x fit = Iz, notum eriam erit
quomodo q detur per [z,acproindé etiam quomo-
do detur per z. Dividendo deinde gquationenm
hanc per zz crit qdz = ydz—zdy,undé integran-

T

r+ AN zL

F ¥ A . Z ok . R
erit y abfolute =— z fqdz, velerity =z ff'f.lf
o 1 =

¥ ¥ 4

-+ 2. Si pnfuiﬂémuﬂ-x = lz,&dx=— adz ,¢qua--

N | "
rio fuifler qdz = ydz ~+zdy, qua integrata dediffet

fqdz s ¥Z, vﬁ'l-fqdz. - yz ~ aa, & fic y s f‘qdz
vl y={qdz 5 aa.

119 Conftru&tio igitir talis erit ad primam z-
quat. y — —Z f aqdz; fiat ad afymprotum AB lo-

2z

a | gl"

......................

e el At aa
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giftica, cujus (exemp. gratia) AFordinata per A fit
fubrangenti ®qualis, quazque producta ab afympto-
to difcedat ad partes B. Tum aflumpta quavis or-
dinata BG =z, erit AB=lz— x,& CB—q; tum fiat
2,a::q,ad aq ,cui #qualis ponatur BH, fierque

) -
fic curva quzdam AH. Elementum fpatii ABH,
erit ipfa BH ducta in differentiale ex AB,five ex Iz,
quod differentiale eft adz . Igitir hoc clementum

erit aaqdz , & fpatium ABH erit r"aaq;dz', quod
| —

zz ] _
{patium divifum per a dar faqdz; iam fiar ur a,

L
ad z,ira hoc fpatiﬁ per a divifum f aqdz ad quar-
22 -

£2 Z { aqdz,qu¢ dematurex z, & erit z—2z (* dz,
" 22 J o
R - a .
quantitas, qua’ex vi invente zquationis eft = y .
Adt cridm fufhcice “Amplicitér quantitaris ipﬁ'ns
z g~ aqdz negativam ablque ulla quanticacis z ad-

L

d .
ditione applicare in BD pun@tum enim D eridn.
- - - . L)
fic inventum erit in quafica curva, cum fit ctiam.

ex vifisy = — zfaqcfz.

— . co




L - N

igituc — 2 f aqdz erit = Iz? -+ 3alz* = gaalz—+ ¢a’

g’ 82

COROLL.
sz Utrva fic delcripta muleis in cafibus pote-

rit efle algebraica; & fpetiatim cum cur-
va data AC fuerit de numero paraboloidum, fiue
-fuerit q = x " pofito tameén # efle numeram inte-
grum, & pofitivum. Cum enim q fit =x " fivelz’
quantitas aqdz. , five az ™ * 12" dz, erit ex vi fepe

. 27 :

me.62) memoratx {eriei, int&;gra‘bilis & quidém taliter ut
‘ejus integrale, praver {1

mplicem z, quz rotum illud
dividet, nulla z pratered ingrediatur, fed folum Iz.

. Cum aurém integrale hoc debeat deindé ad obti-

riendam y muliplicariper z, dividiverd per a, eva-

- nelcet omnino z ex quantitate— z g~ aqdz, five cX

2

& |
valoreipfius y, fola remanente Iz, pro qua ponen-

" do x , orietur inter x, & y xquatio pure ;]gebf;ti_

ca, naturam quelitg curvae ED determinans, Exem-
plum fit cafus,quo AC fu paraboloisexprefla per q

—=x s five =1z°. In quo cafu aqdz erit =z —*12'dz.

L e

a3 43 L -
Huijus quantiracis integrale fubminiftratfepé citaca

HIY N e Priebinkieralnlh

feries, ﬂﬁ‘ii" f z—*l2’dz ——12’— 3alz*~ gaalz— ¢a’,

PRy el Pl e ———

2L 42
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=y (fivelimusutigquatione y==—2 {--aqdz) tine-
T —

2 .
que {ubftituendo x pro lz erit quatio purc alge
braica X'~ 3axx—+6aaxX-+6a’z=aay prmﬁur?a-c}ut;fgﬂa.

At fi utamur alia 2zquatione y =z—z { aqdz
| e A ——
| _ .
curva non erit algebraica fruftrd enim fir fubfticu-
tio in quantitate 1z°-+ 3alz* - Gaalz —+ 6a? licerze x
pro lz, cum deindé adiungi debeat z, ficque non o-
mning tolli poffit litera z, quo fit ut quantitas x {ic
purd tranfcendens, }mgarit]zmus nempe exipla z.
- Reddit iginir cafus yquo cadem xquatio differen-
tialis ady = ydx—qdx duabus communis fircurvis,
uni quidém algebraice, alteri tranfcendenti, quod
& pracedente Propofitione interdum accidere no- G114y

WS femlrrr

8
COROLL IL

121 T Odem porrd procefliy patet quod {1 q con-
| {titerit ex quotvis terminis , quorum f{in=
guli habeant x ad quamvis poreftatem integram,
& pofitivam, erit curvarum quafito noftro fatisfa-
cientiumaltera algebraica , altera tranfcédens.Quod
oftenderur facilé, applicando cuivis ex his rerminis

:- > o » o E - T
demonftrationem quam de unico rermino X “mMox |
at- 3
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‘artulimus exemplum fic, pofiwo q == xx «+ x, fe q
- §
= xx—+ax ; tinc enim, quantitate aqdz exiftente

- e

-

, a 2z
—z~*l2* dz +az—*lzdz , ejus integrale {aqdz
"’ IZM

erit—lz*— 3alz— 3aa, & quantitas — z f aqdz erit

ppp—

L1

1z* « 3alz -+ 3aa; hinc zquatio quafiex curva erit
-,___;_[z ®mp 3;3[5% 333 Y aut AT 5:11_;% jaa~+al — y,

P L, S

Z % £z

S e o A ‘
-quatum prior per fubftitutionem x loco Iz in alge-

braicam vertitur xx —+3ax -+ 332 —ay.

Propofitio V ! f |

' Onftruximus praecedenti  propofitione

¢quationem ady = ydx — qdx, eidem-
que lege conftructur ady = ydx —+ qdx. Nuncre-
gulam. univerfaliorem reddendo, conftructionem
amolimur ¢quationis aady = bgdx ~+ pydx, ubi q,
& p intelliguntur dari quemodocumaque per Xap-
polui: conltantes aa, & b ue dimenfionum nume-
-rus ubique idem fecvetur. Pro huius zquationisre-

x

Afolutione, five lﬁdﬁétﬁrmmmmth&fepamtiﬂnc,cum
bqdx fic per fe (tranfcendenter aliem ) integrabilis,

Ie

112




E.
reliquum eft, ut membra aady, Py dx fimdl fum-
pta mtcgmhdm fiant, faluazequatione aady = bqdx
~f p}rdx hoc :::-brmeblmus dummodé pro pdx po-

4
namus adz ,five Iz f pdx fic enim d*ﬂ: - aadz y
7 pz

& pdx: = aadz fubﬁuuta 1g1z111 pro pdx e;us va-

z " i
lmc , & pro dx alm ctiam ejus valore y erit 22qua-

tio aady bqaadz ~+ aaydz vel zdywydz - bq&z

&zdy vdz = quz 'y undmntegrandﬂy - .{ quz

EE 1z
vely 21 = f quz,quare vcl Yy =% f bqadzp vti
: : - pzz | o _pfz“_;
y = Z f bqadi 2. Hac equatio jam conftrui

\ng . . :

Tour —

potcft, quia &ﬂhmpza x.ad libitum, dabitar faltém
eranfcendenter g pdx: fyedz;. dam lz dgtur & z

per lagarlrhmlcam, data porm z,datur f quz ,

omties relique qutitates damur, qmmquatm con-
tinet, "
r23 Eric igicdr ralis conflructio. Afflumatur-ar-

 bitraria x, qua afluropta jam danwur p, & Q> qua-
b - Aa FTUuin
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rum utraque datur per x. Fiat proinde primé cur-
va AC,cujus ablciflis AB exiltentibus x, fit CB —p.
Tim porrd {patio ABC ubiqué per a divilo ¢qualis
ablcindarur DG ex afymproro DG logilticg EF fub-
tangentem habentis ED = a; tum ducarur applicara
GF,quexerit — z quia cjuslogarithmus DG= ‘ pdx.

. ) a
Tim alia curva HK conftruatur, in qua abfcifle

quidém HI = DG = Iz, ordinate verd IK fint abqs

deinde fat ut aa, ad fpatium HIK ( quod erit =

{2 dz ) ita z ad quartam z { bqdz, quarta hac
pez prz

P : S 22
propostionalis mitﬁt;:;ﬁi& y, vel esiam f1 illi adda-
tur vel dematur z, fiet quafira grdinata y ,que fiap-
plicetur in NM,, ita ut cjus abfciffa LM fit — x,erit
LN quafita curva.

COROLL.

X ;4CUW& fic d‘éféripta interdum poterir efle
- Q_# algebraica. Nam fi p fuu poreftas que-

vis iplius x , ut fi fueric p = x ™ ,undé quantitas

a Moy k WER My

a ™ S |

e ey

m—+3 2

fuerie autem er und fimul q quzvis pqm:&?& ip-
1us

rppene g
.......
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{1us x, ut q= X unde Zmogg " T 27,

a Bl

in hoc inquam cafu bqdz invenictur efle quaticas
R o -
may "ba mrfzm de, & fubflinende prop
pzz '_ L L
M E | E -

L

mlum’m P X m; amﬂ" IR m*‘; ﬁit ¢ idny quz

o pm e B S
—mra ~rba "™ dz, undé ejus integrale
o i = : .

- . T

e .
qud_z_ invenictur {modo »—m fic numerus’ in-

reger pofitivus) & integrale hoc, pretér fimplicem
z ,qu erit in denominatore fulfam- aliam z habe-
bit, fed tantim lz; hineqs fit ut hoc integrale pet z

[

y "o

~multiplicacum (qui eft valor incognita y) nullare.
nus literam 2 ﬁt({‘nabitum’m, fed tancdm lz; pro lz
“vero ponendo cjus valorem x™™**" erit 'f:tqﬁai:iﬁ"‘y'
o e .
-1z f.quz pure algebraica;cumintetimaliagqu
tioy =2 ft..};q.f;*i ~ 2 fit tantam tranfcendens;cum

pzz

Aa 2 | urame

T ts PLEICTTIP T
T R A P PPN
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ftentibus p, & q poteftatibus ipfius x,

188

utramque z , & Iz contineat. Ad hoc i%i_;ﬁ_r 1L, €Xi-
“linda’ defori-

pta fecundiim zquationem aady = bqdx —+ pydx

effe poflit algebraica, debet exponens poteftatislite-

.xx. x inquantitate ¢ mukctacus {imili exponente

quantitaris p, & divifus per eundem exponentem.
literz x in quantitate p ubitare auctim,quoticnten

. priz‘befse ='iﬂfégruin:;:-s& poliwivum. Sit 'e:.:f:'m_'pii loco

B— — 4y m = — 2, crit tuinc a*bqdz = blz*dz,cu-

pzZ A

us integrale —blz*~— balz —2baa , quod integrale

- : z

per aa divifum , & per z multiplicatum dabit

R T e A B T R o . ' vy -
oz T qdz = v —'— blz *— 2balz— 2baa, vel ctiam.
_ pzz T |

[

y— -+ aaz — blz* — 2balz"2bad propeér y que eft

ad

‘=2 pbydz 2. Haumaquationum prioreftal

¥ A

* gebraica, quia, pofito pro Iz cjus valore—aa, & pro

'Jz°, a* , equatioillafiet 2bax — 2bxx —baazxxy.

XX
Igitdr etidm equatio aady —bqdx —+ ypdx interdum

L . ! . - ah. 3 P
- curvx algebraice quadrare poteft,dum fimmil tran-

{cendentem aliam &quebene repraicntat.
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‘32 ¢ Y Ed-etidm fi ¢ non fic:una quantitatis x-po-

teftas, {fed componatur ex plaribus termi-
nis,quorum unumquemdque ingrediatur x ad quam-
‘vis poteftatem elevata, repericrur algebraicam pol-
fe eife lineam aquationis aady = bqdx=+ypdx . Sit
enlm q quanticas talis, qualem nunc diximus, 8 p
poteltas quavis ipfius x: prorsis uc in. pracedenti
Corollario, exempli gratia fit p= x" -, unde x

£ N T

ply wyrhrarrerrkiiilh

R L B L ) ¢ I’.Z. 12 w3

ey ut fuprd inventum eft 3 q
vero fit = x" —+ X" &c. ficque invenietur effe g

T ey e,
a a—! *“

" ettt B S Pt  ®
" Tl P m

S IS Jz = .y S Wt iz
o Meiny N ”

" .
ol (|

‘&c. imdé erit badz =57 ba T dz
Tpez. N }
F o Wbyl o L I
P ba ™ lz™* dz &c. & ponendo pro p
| pz2 L

P
valorem oo ”*a™* lz™, fier etiam qué!- -
. opTE o

# ---m. P ey ) | ) I 'L_-r"n-‘. )
= bar e g v bar e T

ZZ | &
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62y &c, qua ctidm quanticas eric integrabilis {1 #—m,
B e 1_
r—m &c. fint numeri integri, & pofitivi; curmque
g : o |
in hac zquatione adfit 2z in denominatore fivez™
in numeratore yaderitinintegraliz =, {ive z in de-
_nominatore,quaté muleiplicatointegrali per z,eva-
nefcer z, & fola remantura <ft Iz in quamimtc
z { hadz , qua quancitas, veleft y (tuncgs igicur
. ' - szz

crit y aloebraica) vel eric illi addenda, demenda-
“ve z ad efficiendam y , qua tunc proinde erit tran-
fcendens. Dilcurfus idem eft quo in Coroll. pre-
.{::d.._,._,_ uﬁfmmusq. Exmp {ic -quﬁdﬂ MLyl 1y 88
quantitas p erit xx; vadé ppdx — x° . Dein-

o a  Tmo . gag
de guanuras quz_ erit obalz ‘f_dz —. i‘:g]jlfz'*'d-z,--eujus

ALY "ETEr s b —

pre | 4421
w6z Antegr. erit—27hl2 . gobalz® — 1 gobaalz~180ba’

iam———r. ey

a4z

= bqdz. Hoc integrale ducdtumin z, & divilum,

Pz
per a dat — 27blz? — gobalz* 180baalz — 180b2’,

o a3
unde vel-y erit sequalis huic quantitati, vel eidem
additi demptive z;habebitur y ; tung; aquatio eric
tranfcendens, cum tamén nifi addatur, vel dema-
tur z xquatio it algebraica; fubftituto nempe pro

lz
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Iz valore x* erit 2quatio a*y —+x* b+ 102°bx%e
éoa*bx’~+180ca’b=o.

COROLL. I

126 Idimus precedentibus duobusCorollarijs

¥ quomodo curvagquationis aady —bqdx
~ pydx poflit eflcalgebraica, propeerea quod quan-
titas { pdx fic algebraica. Sed exidm fi hgc quan-
titas {- P?ix non fiv #fgtﬁ#aim; adhdc taménin va-

AT | |
rijs cafibus curva per precedentem ¢quationem in-
dicata efle poterit algebraica; ut fi fuerir { pdx
a

quantitas fimplex logarithmica, hoceft p == aax~*
unde pdx — adx &:‘f pdx = lz = Ix, unde¢ x=z
T2 Tx - a |
erine enim quanticas r baqdz erivintegrabilis mo-
| | a ?
do q fimil & femél confter quotvis terminis quo-
rum fingulos x vel z ingrediatur ad quamvis pore-
ftatem _c%wa_m,& nullus fit rerminus in iplins g va-
Jore, quem z, vel X, qua jam unum idemque funt,
no ingrcdiamrgﬂum enim p fiv aaz—", erit prz—aaz
und¢ baqdz erit femper, quotcumque-tandem ter-
mi-

piz

.......
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-ﬁxxfimmm it q, quantitas integrabilis;modo in nul-

lo terminorum ipfam q conftituentium abfie quan-~

titas z. Si auém baqdz cft algebraice ineegrabi-
pz - ., .

lis, erit etidm z. f baqdz -+ z quantitas algebrai-

pLZ

e e e
cay cum z fit ipfa x, & proinde etiam y erit r?ﬂﬂﬂ-
titas algebraica. Atque tinc quidem nulla efle po-
telt difhcultas, fiquidem polito p = aa gquatiomu-

p 4 .
fatur in aady =bqdx -+ aaydx, &ductazquatione

E

"
in %,8¢ facka tranfpofitione xaady —yaadx =bxqdx,

& -divifio pet Xx,deindé fadka integratione aay

= { bagdx ,unde erity =X f baqdx prozsus uc
e R W SR e L. SR

-

. SR T |
P!‘Gdlt.‘ fegulﬂm hufuspfﬂpﬂ-{lﬂﬁﬂis fﬂb&ltul‘{}
tantim pro p valore aa L ‘

B
mTees ’ T e E ]

127 At fip.non quidém. aa- fapponeretur, fed

#paa ,_pﬂﬁt@_: ».efle. numerum . ques __?}S-_;,@ﬁ;?t_ pd;;: .

% O I U o .
— nadx — adz yunde fumpto utroque Iﬂgarithmﬂ in
x .z T

" C -+ Ho-

: -
-
oo owik

O R L L e L
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logarithmica cujus eadem a {ix fubtangens, erit #lx
y, . + .. _ | : 5 ",

=lz, undé,abictis logarichmis; x” — z; undé v fivé
z baqdz = x” f bax —"dx - vel — x° f1 libye-

- P

Srenuti -
ric. Quare tinc eriam curva erit algebraica,modo
q conftet ex quotvis terminis quorum finguli i plam
x contineant elevatam ad quamvis poteftatem,ex-

cepta tantummodo poteftate cujus index fic # — 1.

(28 Qlatiﬂbﬁldy :Pyb:_.: dK ___i.qy!l dx

R s reducetur ad xquarioné ¢juldem for-
ma cum illa, quam precedenti propofitione conftru~
ximus; {ubfticuamus entm loco literz y valorem,

L} . | & " i

u—" ,&prody 1 u""du,pro y“vero u",

L ]

~ EE |
bh—-l‘ _ . | " . - I b e B
& faska fubftitucione, divifag; zquatione per u*—"

dabitur zquatio 1 bbdu= pudx — bqdx. Hzc -

L n—1 .
quatio eft ejuldem forme ac aady —pyd« —+ bqdx,
quam fupra conftruximus, ndm qua quantitas in,
¢quationc prop. anteced.vocabatur a, hiceft [/ %

| - e A S
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& que ibi erat y nuncvocatur U, reliquis deindé
denominarionibus invariatis, -itd ut jam poflimus
hanc equationem conftruere {fecundum regulas ibi
tradicas; & poftquim conftruxerimus, & invene-
rimus quantitatem u, ad inveniendam deinde que-

b

fitam vy debet fanrum u elevatum ad poteftatem

|

1 dividi per b*~", quoticns enim erit quahica

e Sy ) ' ) - o
ordinata y curve b dy =pyb™™" dx qy dx.
129 Cum valor u zquationis 1 bbdu = pudx
F— 0
-&-qux fitz f bgdz, vel etidm z ~2 f bqdz, erit

JPRZ pzz.

y equalis urivis , vel ueri ue. harum quantitarum

FHr

LR RPPRE R

ki . i

A 73

dd poteftatem 1 clevata, & deindé per b= di-

vife,

o

COROLL

Uando in ®quatione b*** dy —pyb"—dx
qy’dx fi r__r qui;visripﬁus_ X pOf:t&asf-m,
e & {imii 1 q conftiterit ex quotvister-
minis 1 quornin unoquog; quaptitas x reperiatur
ad poteftates elevara quarum indices r, 5, &c. fin--
guli numero m minuti divifibiles fint per 7 —+ 1,8
infuper » fuerit numerus rationalis, curva per hanc
equationem exprefla poterit eflc algebraica. Falta
; co enim

it
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enim fubftitutione, & redu&tione ¢quarionis ad fim-
pliciﬂrﬂm I bbduﬂpudx —. qux ’ h'ujué gqua.;

| — |
tionisradix u valorem unum algébraicum obtinet

ex fupra vifis; quaré,fi elﬂ_ﬂtug ad poteflatemexpo~ (125
neatis rationalis 1 (erit autém rationalis expo-

nens ,quotics # fit numerus rationalis ) & dividatur

"
per algebraicam quantitatem b

1—# , fiec valor u-
nus litere y algebraicus.  Secds verd {1 utamur alio
valore litere u tranicendente, quo ad valorem ipfius
v etiam rranfcendentem perducemur : ponamus
exempli vice m=1,{ivep=x,rvero== 3,& s
— 5, hoc eft g = 2bbx’ —x*n verd = 1; itd 2qua-

-

tio b dy — pyb "~* dx —+ qy"dx mutabiturinb * dy
w— X r i : -

—xyb * dx~2bby # xdx—x'y * dx; po-

nendo igitur pro y valorem uu , equatio fier 2bbdu

b
= uxdx ~+ 2%’ bbdx — ¥’ dx, qug eft ®quatio cjuldem

gbs | -_
forme ac aady =ypdx-+gbdx; qua enim hic eft 1223
aa ibi‘eft 2bb, quz hic y. ibiu, & qua hic b ibt
etiam b vocatur, quz vero hicp, & g, ibl x, &

Bb 2 . 2X-

L L
%
Y

§
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2x’bb_.¥* addiunt . Ra[clvamus igirtr gqnarmncm

kil

- ab% o
:,bbﬁu uxcix%zx bbdx--x‘dx ; t‘:i‘ltpﬂl‘l'{} fpdx

» fvg f;gd;{ hﬂ;}; ﬁﬂ: 5 ¢ 4 ‘:.'_"“_.IZ, unde 61'1{.' X
COATEERRT O Wb
=} 2lys> ijlbd...;_. 2 = lzdz Vb b — 212 dz;
quantitatis hmus integrale (o qbdz (pﬂi:co loga-

...... pzz
tithmos fumi mlngarithmxca,cmus\/ 5o fit fubran-

g"'m}‘:ﬂ :.Iz -+ 513 thh -+ GLb aC pmmdez fqbdz

bz prz
crlt 2l 5z VaEe w5 - -+ ﬁbb = u > vel ctidm'u =
e -
bz — 2122 = slz/ 266 be Hﬂmm valorum priot

b .
eft alﬁﬂbm:{:us, {ubftituto tantim pro Iz valﬂre.»

firque gquatm x*—+6bbxx -+ L4b*—u,cum

m-ll—h-n.-n—mﬂl-_-

1\/_ ibb 4b3
autem uun fity xquatmms propofl (e, :m tan-

ofelalallbenlnr-Hulele

b
dém quafita curve zquatio tantim 3Ig::brazca

Y*:xi“"** 34&’* X"’—+ j?ﬁb“ ~t Iz.bbx —+ 288b° xx 5

b —— L ik Pl ey Sl el el rrr—-
16b7

'Inzcnm fi cx aho valore 2 bzt 5—12, erh -+ Ghb—-p bz

crila-
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eruamus valorem queficz y, habicuri fumus ¢quat.
b’ y = 4lz* —+ 36b* -+ bbzz + 1212° /356 + 42127 bb
<+ alz *bz =+ 361zbbv 7B —+ 6lzbzJ7bh —+ 12b’ Z tra-
{cendentem curvzq; tranfcendenti infervientem.

Exemplum hic afleram non fan¢ iniucundum.
ut appareat. interdim ope hujus , & fimilium re-
galarum ad curvas nos deductum iri,quas al gebrai-
cas certé non exiftimabamus, & proinde integra~
biles efle quafdam @quationes inveniemus quastan-
quam non integrabiles ant¢ reieceramus.

131 Fingamus nobis curvas MQ, PR efle para-
bolas quarum parametri ipfius quidem MQfit AM,
PR vero fit PA, & {ic infinitz aliz ad eundem axem
AP parabolz intelligantur , quarum parametri ref-

Civis 4 fixo punéto A verticum diftantijs 2qua-
es fint, ducenda fir curva omnes tales parabolasad

angulos rectos fecans. Efto in quafita curva pun-
¢tum Q, & per illud ducta intelligatur parabola,
genitrix MQ ita ut MA fit cjus parameter,& voce-
tur ablcifla curvae quefitx a puncto A mn axe AP
— x & ejufdem curve ordinara = y, itaque cjus {ub-

normalis erit = ydy debet autem proprér normali-

dx

ratem cutvarum cffe hze {ubnormalis ipfa fubtan-
gens punéti Q in curva MQ, ergo, vocando MA
parameeruim ipfius parabolx__M —~u, & reliqum
abiciffe = x — u, & cjusduplum,fubtangens {cilicér

puncti Q in parabola MQE: 2% — 211, erit hec fub-
B u

3 tan-

fg.9.)
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tahgens x — 21 P ?d}"?s-ﬂﬁ} _:a_utem---ﬁb;fqi:ﬁﬁ- gt XS

-

- By S I S T R S
parabola hoc-eft x - u 1 paramctrum 4 Iduéi:a..
= vy ,'-ergfrr_ xu—uu =Yy & ;ﬂdﬁ fetu=—x ~+

™,
L

l 3 ¥¥Y s quo ‘valore in locum u fubftituto in.
equatione — ydy = 2X — 2U fuperits inventa,erit

Tdx

“"_:i'i_f_ — X2 L i‘“ —yy gquatio procurva qua-
dx |
fita,quam quidem, {i inr:t;:_grabilis'eﬂ’ctﬁintcgrarcmus |
urique, & curvam queficam pure algebraicam e~
rueremus. .Verum non conftar efle integrabilem;
nec qua via poflint-indererminace cum fuis diffe<
rentialibus ab invicem fﬂ-p‘:tmrt;qﬁ:&-s.z;ﬁﬁgpgﬁg adtol-
lenda figna radicalia pono = xx — vy effe: quadra~ -
tum, & invenio x = tt—+yy , & 1/,
: _ RELA Ll VAT
. . ' N - . = .
= yy—tt , unde @quatio propofita mutabitur i
hanc pro curva quefita zquarionem z2eede—+ stydy -
~2yydtZo & dy =2t =" yde~ 2 ty —* du; in

; 5 |
argy qua {provy ponamus /3~ & pro dy ponamus
dr her gquatio dr='~"gt de— 47 de

2V R

ciul~
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ejtldem formee ac fuperius hac prapbﬁtianc confi- (22

derata gquatio aady = badx %pydx, quae €m ins
1quarmna canonica cft aa hic eft = 1, que ibi cft
y hiceft = r, qua ibi — b hlc = 1, qux ibi x hic

t‘ﬂ: = t,qua ibi g’ ‘hiceft = — 4. £, & qui rand-:m_,

, 5
zt-u eﬂ P, hlc eft = 4 v, Iraque, fi ponamus,

- S

5 |

pdx — adz, fvc T dr = dz, ﬁv:é.: _4..11: = Iz in.
a r 5 A . i --1

fubmngmm I, mvemamr, abzcﬂ'ls lﬁgarrthmzs,t

7 & &z = 4. ¢+ de. Eff autem in aﬁ:quatmne'

£
} -

aady = qux ~ pydx quantxtas y =z { bqadz, -
pez

— ainilivrre.

vel y =2 f bgadz ~+ z, crgﬂ, f pra z & dz fabﬁz-

—— e s g —]

PLz
tuas vafﬂres miox afsignaros; & deinde pro a, b, q,

& p etiam {uos valores , habebis r in mquauom
*

dr— g tdt =+ 4 t7° Pdt:r* f';i:-‘;t K dtv&l:
| s 5 s

4 ¥ 1‘ . ¥ .oy l 4
5 5

> {—:4:: e:lt .:cﬂmtém f-ﬂuidy - ';5:.

—




mmmmmmmmmmm

200

L

* 5_(3ddita{:011ﬁ3m¢.. ad lubitum a s )
: e S ._
itag; hoc integraliin ¢ * ducto,fiecr=a ¢’ — ~1.
A ST
Hic additio ipfius 2 , vel ¢ * effer fruftranea cum.
folum membrum a * t* pofsit augere . Inventa
- . = L.
itaque r , ad babendam y erit opus ipfius r, leu
» eI 15
a’ t?* — 2 1t radicem eruere, eritque hzc radix

L S e »
Caveyetanyseeum fitx =it Yy, in-

:Hrl'lfll
"

| .
vepietur.X = a * € % ~+ X tjitaq; allumpa:e ad
- _.
§ ’
L ] L 4 nnnu.-..
¥

libitam, & ablciffla quantitate x =a * ¢ ¢ et

fi faty —F as ¢5—~>r¢ erit punctum in Opta-

] ¥
U .

ta curva, & fi rem {ynthetice minc experiamur in-
veniegus curvam ficconftru&amhabere fuam fub-
normalem a«jualem fubtangenti parabole genitri-

v cis
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cis MQ. Quod fi ex 2quat. x = tt ~+yy eruasur

' x - Yy .
valort =7 x ~+ l +xx — yy,& hic deindé fub-
& . |

fticuaturritéingquationex=a st ° —+ 1t fict x-
| |

quatio pro curva quafita-algebraica quidém erit-
que factis debitis praparationibus, & operationibus

o — Lo

g 5 ¥ * 1- ¥ z ——
-i- X —/ 7 xx—yy Viax—+a Vixe—yy = aa.

Cum verd fuperits invenerimus hujus curva ¢qua-
vionem differentialem effe — ydy = x.. b/ "
s e e . :x!{-.-}ry
| | dx
fequitur hanc ¢quationem, fi integretur, reftituere
illam quam modo invenerimus,quod fiexperiamur,
differentiando fuperisallatam, inveniemus optime
fuccedere, quare patet,& gquationem aady —bqdx
~+ pydx interdim curvam tantum algebraicam te-
prelentare , nallam (imal admitens tranicenden-
tem, qu¢ fatisfaciac quafico.

F I N 1 &8,

DD.




O

DD.Rondellus,& Verzalia pre-
Jentis Qperis de Conlitru-
&ione Aquationum difte-
rentialium primi gradus
in Philofopbica Inquietorum
AcademiaCenfores elelti, om-
nia in ipfo contenta ejufdem
Academiz legibus, atque In-

 flitntis conformia effe retule-
runt. .

V .F.Stancariusa Secretis.

V.D.
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V. D. Francifcus Aloyfius Barelli Cler. Reg. Cong.
- 8. Pauli, & in Metropol. Bononien. Peenitentia-
rinspro Eminentiffimo ,& Reverendifsimo Dom.
D.Cardinali Iacobo Boncompagno Archiepifco-

- po; & Principe, - |

C Um ego infrafcriprus Sanctifsima Inquifitio-
nis Revifor Ordinariaslegerim libram infcri-
ptum De Conflrultione Equationum differentialinm
prims gradus, Authere Gabriel «Manfredio, ipfum-
que obfervaverim dumraxat firmam, perutilem-

que lcicatiam continere, hacde caufa publici jue
ris fieri pofle dijudicavi.
Hiemynianus Rondelli.
Stante prafara Atteflatione
Imprimatar.

F. Antonius Leonius Inquifitor Bononie.
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Jlonitum ad Leltorem o

Pag.166. lin2 3. 18 quantitate adxVix_yy -xdy — yay

R - - Vo
pro termino xdy lege xdx. :g,al.ict:ﬁ Ortogra-
phica vel alius generis fphalmata benignus Le-
Gor facilé , ut puto , advertet, corriget, atque

~ ignofeet. | | -
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