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Anctore ‘
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& Norium  quacfiooum , -quae -guidem in Matheli

./ fulcipiuntur, folutio dusbus conftat -partibus, qua-
izum altera in eo vetfatur, ¥t conditiones, quibus quag-
~ ‘flio determinatur , ad aequatioues analyiicas -perducantury

~giae folutionem -contivere dicuntur , altera vero pais
#in ipfa harum sequationum refolutione occapatur. 5
.guacitio ad Mathefin ndixtarn, vél applicatam pertineat,
-prior pars petenda .eft -ex principils , quibus ifta  difcl-
-plina Mathematica innititar , ‘huicque feientiae quafi eft
Jpropria; pars autern -pofterior femper ad Analyfin
puramn ¢ft weferenda., -eum. tota ‘in refolutione aequatio-
.aum verfetur, Tta fi quaeftio, vel-ex Mechanica , ‘vel
-ex Hydrodynamica , vel ex Aftronomia, fuerit defumts,
6% principiis -coique ‘haram diftiplinarum  -propriis
.guacftionem primum -ad sequationes reduci oportet ,
tam vere <ftarum aequatiomim -refolutio artificiis, quae
.goidem in Analyfi comperta habemus, vnice €ft relip-
«quenda. -Hx quo fatis eft -maniféftarn, -quanti fit mo-
anenti Analyfis -per cunctas Mathefcos partes.
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64  DE AEQVATIONIBVS =

2. Principia’ aurem’ fere: omuinm® Mathefeos ap-
plicatae partium’ fam> ira: fune? eitoluta’, - vt' nolla prope. -
modum’ quaeftio® eo: pertingns? proferri: poﬂit, cuius
folutio- non: aeginationibus® compreheudl queat,  Siug:
enim? quaeftio* fit* de* aeqailibrio,- fiue* de* motir corporum !
chiuscungue: indolis',. tami Iohdmum, quam- fluidorum
com’ ab: aliis;. tum® a’ e, principia’ cergiflima: fant ﬁabl-
lita*, quoram’ ope’ femper® ad: aequationes- peruenire licet: -
atque: fi: corpora: coeleftia viribus~ quibuscutique® in® -
invicem agere flatuantur’,. omnes- pcrturbatmnes* quag’
inde” in" eorum motibus efﬁc:luntur 3> non® difficulter™ ad:
aequationics revocantur 3 ita‘ vt i has-aequationes refol-
vere: valereriiis’,» 1111111 amplins- fupereflety, - quod in his-
fCientiis* defiderari’ poflet;-  Quocirca* omne: ftodium ,
quod’ in° Mathefin® confertur ,- vtilius* impendi’ nequ:t
quamy i in- limitibus Analy[éosA piomonendis* elabca-
TEHIS;-

5. Quones autem” problema’ ad” Mathefin®. appli-
catam’ pertinens tradtatur , rariffime in’ aequationes - alge--
braicas incidimus-,- quarum’ refolutio’, . etiamfit nondurm
vitra: guartum gradum fit” perduca, tamen Ope approxi-
miationum ita- exacte: perfici: poteft - ve? pro’ perfedta’
fic habenda.. Perpetuor antemy? fere™ devofuimur”ad- acqua-
tiones* differentiales - et” qmdems maximam® partem  ad -
differentiales: fecundn ordinis ;: principia: quippe: mecha--
nica ftatim differentialia’ fecondi gradus: Imphcsmt s itg:
vt fine Analyfeos' infinitorom: fubfidio;. nikil’ fere® int his-
{cientiis praeftari liceat: Cumr autem: in® refolutione
aequationum - differentialinnr primi’ gradus non admodum
fimus profedti, multo minus' e mirandum, fi aqua

nobis



DIFFERENTIALIBVS SECVNDI GRAD. 163’
siobis haereat’, quando quaefhones ad aequationes diffe--
rentiales fecundi gradus- reducuntur.. Regulie enim,
qghae pro huiusmodi aequationum refolutione  funt in-
ventae,- et quas mithi equidem vindicare poﬂ'u"n ira’
funt’ Ilmltatae - vt certis tantum cafibus, qui noa ad-
modum ﬁequentel'oc':curtum‘ ~in vlum vocari queant.:

Huiusmodi~ adtem - regulas’ plurés expofui in Comment.-
Acad.- Pettop,- et- Vol.- VIL - Mifeell.: Berol."

4: Intérim’ tamen iami” Gepits’ eiusmiodi fe mihi
obtulerunt cafiis acquationum differentialium fecundi gra-
dus , quas tametfi ope regularnmiillarum tra@arée non’
licuerit , tamen: alinnde’ earmm  integialia® habuerim’
parfpeéh 3 n\eque “vllat via® direéta® pitebat’, qm haec -
integralia - etui’ poflent;- HlllllSI]’lOdi cafiis* o' magis®
funt npotatu’ digoi,- quod comparatio illarum *aequdtio~"
aum” cum’ fuis integrafibus tutiffimam viam' pateficére’
videatu?, - eariitd* refoliftiotiem- per” certas' methodos’ per=
ﬂCIEﬂdl.- In quo’ neg0t10 fi edentirs fpﬁm non fefelle~
rit ', nullami eft? dubium ,- quin” méthodi hunc in- finem”
dete&ae miultd” lating” pateant . ac noftram facultatemn, -
sequationgs differénitialey” fecandi gradus tractandi, non’
mediGcriter” promonf:ant Iis* erga”,- quos* humsmoch
fludia® inndnt’,- non* ingfatom foré® arbitror’,  fi cafus®
ilios mihi” oblatés” commemorauero, - vt occaﬂonem inde"
ad:pfcanfur, in" hac” parte’ Analyfin amplificandi , tam’
vero "ipfe ' methodos' exponam ,- quas horum: cafuum
contemplatlo mihi fippeditanit. -

7" Primum™ hojusniadi | exemplumi mlhl occup-
it " in’ Mechamcae meae” Tom. I. pag. 465; vbi
X 3: ad



556 DE AEQVATIONIBYS

- ad hanc perueni aequitionem differentislem  fecundi
gradus : .

—t

n
a Bxdg’xm;}.dez‘:f!\f"’q'sa?p?(I "'I"'PP) £
in qma diffirentisle ./p (mtim eft conftans. Eius autemu
integrale aliunde mihi conftabat in hac forma contineriz -
- N1
A dp (1 —-pp) = +-Cds*—o
exiftente ds* =(1+pp)dar+epxdpdetxxdp. Po-
teram etiamn notare walorem huius conflantis € efle
——(n—-1)B. Din tum temporis operam inutiliter
perdidi in methndoe dire@a indsganda , cpivs ope iftam
aequationem integralem ex illa differentiali fecundi gra-
dus eruere poflfem , neque vllum artificiom .cognitum
huc deducere @t vifam. Caeterum notari conuenit, in-
tegrale hic exhibitum tantum effe particulare, quia non
continet quantitatem conftantern ab arbitrio noftro pen~
deatem, «qme per integrationem effet introduéia,
infra autem oftendam ob talem .conftantem adiici pofie
buivsmodi rexrminum Eax*dps. '

6. In aliud fimile exemplum incidi in opulcule-
gum meorum .prima colle@ione pag. 82, vbi motum
<orporum in fuperficiebus mobilibus fum perfcrutatus
perueni autem in  euolutone certi -cuiusdarn cafus ad

hanc aequationem differentislem fecundi gradus:

ddr (F4-MERZO2dur
r + {MhikrrapFe-2Cu-H uu)® ~——

¥bi differentiale d# fumtum eft conitans , Titterae autem
F, G, H, Mkk et © denotant quantitates conftantes
quascunque.  DNullo modo quoque huius aequationis
: intee

-




S T

DIFFERENTIALIBY'S SECVNDI GRAD. {69

fnfegrale eruicte poteran sfivnde dutent mouersm, éius
infegrale ¢ffe :
\P=Mhk)Z 42 %

T A T (F+2Gu+ﬁuu‘) = (G4 Hd)
=-i~—H dui__Hfgu o T ME (F—;-Mk‘k)e*a‘ us,

aﬁuod quidéra étiam eft partlcufale éf qitid tantﬁpere'
¢t cOmplicatusri ; multe minus patet; Guoinddo per ins
iegraﬁonam éx¥ illd deguitiofic efu ¢gliedt. Demceps
VELo monﬁrﬁbo. hbe mteg;ale completum reddi, fi loéo
fefini ?I;d;:— ity \%{”‘f , itd Vi C éeﬁgnet quari-
titatém conﬁantem 4 feligiis ; qude i dequatione diffes
fenfidli fecundi gradus‘ infint ; plané néw pendentem.

=, Deindé etidmi alia pwblemata tiackans ; perdit
&ds fui ad hu1usmod1 dequdtiones differenfiales fecundi
$radus ; quardm integrafic nodi _parom recondita vide
batuf,  Veluti huins aequanoms differentialis iécuud;
gradus ; , . ,
s”:i"tfdff-#—h?’ré;ﬁ;.rdsé
fifnto elernénto &3 conftantc, mtegr:ﬂc parficafars gt
demn indeni effe
Fari-firds L ifisdi=6
Giisé Ghideni aéqumatic ; guid bindé varidbiles 7 ét 4
Yhique eafuidemn dithenficham | ; pei’ inéthodom a the
olim exhxbltam ttac¥ari poﬁ"et. Porro quoque fe mlhz
Obfulit haeé acquauc differentio-differéntialis :
ﬂs*(oass—}-ﬁr—-i—'y)__vMfr*—x-zrzdd’r
fié6 Elethento 4 conﬁante ciirlis integtale cmnpi
#im d’epreﬁtndl ctTc

rird s .
QWZ-'—-&- m35+[3 44’ 2 + R’Edr(‘zf‘*-ﬁ)__.' Fy “rr

Gitod,

o
I
m‘.
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quod, quomodo inde .elici queat, .haud facile patag.
Quin etiam ipfa aequatio integralis , etfi eft differentialis
primi tantum . gradus , parum adiumenti afferre videtur,
‘ob infignem variabilium implicationem.

8. Haec quatnor exempla fufficiunt, ad oftenden~
dum , plures adhuc .methodos deefle , guibus aequationes
differentiales fecundi gradus integrari .gueant, fimul -
.autern , .quoniam  his .quidemn ,cafibus integralia conftant ,
de earnm inuentione non effe defperandum.  Equidem
poft varia tentamnina , .quibus has aequationes .traftaui,
comperi, totum negotium co redire, vt idonca quaera-
tur “quantitas, per quam iftae aequationes multiplicatae
integrationem admittant ; tali autem multiplicatore in-
weato , integratio nulla amplins laborat difficultate.
Quemadmodum .enim Lomnium .gequationam  differentis-
Yom primi gradus integratio eo reduci poteft, Wi in-
veftiganda fit fin&io .quaepiam binarum . wariabilizm ,
per quam aequatio multiplicata evadat integrabilis, .ita
etiam, pro omnibus Aequationibus differentialibus fecundi
gradus , hanc regulam non dubito tanquam generalem
in medinm afferre , vt flatvam femper einsmedi fian-
Ltionem variabilium dari, per quam aequatio multiplis
- gata reddatur integrabilis. =~ ' )

9. Loguor autem thic de eiusmodi tantum sequa-
tionibus , quae duas folum variabiles inuoluunt, et quae
iam eo fint perdutae, vt differentialia fipremi gradus
vnicam dimenfionem obtineant.. ~ Ponamus & et y effe
ambas variabiles , et pofito dy—pdr;, dp=gdx;
Aq=rdx, dr—sdx etc. omnes sequationcs differen=

tiales
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tiales cuivsque gradus ad formas fequentes reduci poffe
confiat : . '
I, Forma generalis naequationum differencialium
primi gradus
p= fn&. (x et )
1. Forma generalis aequationum differ. fecundi
gradus . '
g— funt. (&, 5 et p) .
IIL Forma generalis aequationum  differ.  tertif
gradus ,
r—fuond, (x, 7, p et q)
IV. Forma geuveralis sequationum differ. quarti
gradus
s—fua&. (x, 9, p, 4, et #)
et ita porro de fequentibus altioram graduum.

ro. Cum igitur propofia quacunque aequatiche
differentiali primi gradus p— funé&. (» et »), femper
cetur eiwsmodi finctio ipfarum x et ¥, per quam illa
aequitio maltiplicata reddatur integrabilis , etiamfi fiepe
numero hanc functionem affignare non  valeamus , oul-
lum eft dublum, quin etiam pro aequationibus diffe-
rentialibus  fecondi  gradus g== fun&. (x4, y et p) eius-
modi multiplicator exiftst, qui eas reddat ineegrabiles
ideoque ad differentialia primi grados redocat. lam
vero hic cafis diftingui oportet, quibus ifte  multiplia
cator vel binarem rantum variabilium x et y funétio
exifinr, vel infuper quantitatem p, feu yationem diffe-
rentialinm gﬁ’ ingolnat: ob hoc enim  diferimen ipfa
mualtiplicatoris  Inuentio modo facilior, modo difficilior
Tom. Vii. Nou. Com. Y guadet
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emadet. Cafiis antem ewolntn facillimus habebitur, fi
naitiplicator  altens  tantum  variabilis folins fuerit
fLmr.‘ﬁ;io.

rx. Si igitor litterse P, Q, R, S, T fumantur
ad defignandas quascunque fanctiones ipfarum variabilium
x et y, fequentes ordines fimpliciores multiplicato-
rum pro aequationibus diferentialibus fecundi  gradus
conftituentur :
Multiplicator ordinis primi .. P
Multiplicator ordinis {ecundi . . Pdx-+Qdy
Multiplicator ovdinis tertii . . Pdx*+Qdxdy+Rdy*
Multiplicator ordinis quarti .. Pdx*+Qdx*d /4R xdy*+Sdy*®

etc.

Hi quidem fimt ordines fimpliciores, quibus p=2%2, vel
ad nollam, vel ad vnam , vel duas, vel tres dimeufiones
affurgit : facile antem colligitur fieri poffe,, vt liera p
vel per fiaGiiones, vel irrationalia, vel adeo tranicenden-
tia, multiplicatorem afficiat , cvinsmodi cafis ingentem
campum nouarom inueftigationum aperiust. Hic qui-
dem tantum in formis expofitis verfari conflitni, quia
eze fufficiunt exemplis allatis expediendis, fimulque nos
ad aequationes multo generaliores earum ope refolubiles
manuducent.

12, Propofita ergo aequatione quacunque diffe-
rentiali fecundi gradus, g—=fmct. (x, y et p), quac
famto dx cornftanti ad hanc formam redigetur ddy=dx*
finct. (x, ¥ et if{) , teatetur primo multiplicator pri-
saae formae P, num eius ope integratio fuccedat? fin

minas,
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minus, fmatar mu'tiplicator formae fecundae Pdx4-Q dy,
qui nifi negotinm conficlat , recurratur ad multiplicatos
rem formae tertiae , tum quartge, etc. MmMOX auem
colligere licebit , vtrum per factores harum formarum
integratio abfblui queat, nec ne ¢ quo pofteriori cafir, ad
formas magis complicaas erit confugiendom , ac dum-
modo huissmodi calenlo fuerimus  affueti, facultatem
nobis comparabimus, pro quouis cafh oblato idoneam
muoltiplicatoris formam dignoftendi: ad quem feopum
euolutio propofitorum excrsplorum erit accommodata.

Problema 1.

13. Propofita aequatione differentiali  fecundi
gradus ;
H—1
2aqyddy—gady—y"rda [t 4-x3) s =0
in qua differentiale dx fumtom et conftans, cius inte=
grale Inuenire,

Solutio.

Faltorem primae formae P tentanti mox pate-

bit, negotwm non fuccedere, nifi fit n——2, quo qui-
: ? ad iy

dem cafu foret P== % et aequationis *25ig—t2%2

H
} G x2 — . o
~ O e yhoxm —= O Iategrale eflet
zady adi

-t giaw = a4x, denuogque integrande haberetus
z4a 9 4 A 1 1 .
-5 VI +xr)=ar—+G;

fta vt hic cafus fpecislis nollam  habest difficultstem,
In genere iguur- pro valore quocunque exponentis s,
Y 2 tentetus
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teatetur factor formae fecundae Pdx—-Qdy, et aequas
tione ad hanc fpeciem reducta
2 addy— 22 —ytid e (1 X2y >
productum  exit :

, o
A-2aPdxddy— ’:.“*‘;M“-—P;ﬂl-ﬂdxs( 14an) * 7 o

I

T
. s . i
~-24Qdyddy~ t‘lﬁ';i?mQy“"“*dx-({y(x—\am 2
quam per hypothefin istegrabilem efle oporer.  Duo
autem  primi termini, qualescunque P et Q fnt fun-
&iones ipfimm x et y, nonoifi ex differentiatione ho-
m 2aPdxdy—+-aQdy* oriil Pﬂtuﬁlu”lt viade ha-
bebimus
Primam partem integralis 2 2Pdwdy -+ aQdy"
Huivs ergo differentiale fubtrahamus a noftra asguations
et ob dP::dx(dx}—i-—a’_y{dJ), AQ=dx (G H+dy (7y),
aequatio ordinata erit : .

B e X
=Dyt (I—H:x) 2 ._Qyﬂ‘*'*dxﬁ@’y(x—}—w) > mPﬁcdy* woﬁl{}lﬁ_o
w—ﬂad”dy dx)-—zcm”rdj (”) ady® (—% by

—adxdys )
quae ob dx fumtum confians nollo modo integrabilis
effe poteft, vifi termini per 47 et dy® affe@®i feorfim
fe tollant. Mecefle ergo eft, fit: '
LQ"—{— (‘E— Y=o, feu 4de+ydy(w) o
et —{ 2(‘13,)-—}—(” =0
Iam vt eX aequations priori valorem 1pfiu:. Q eruamus,

fpetemus x vt conflans , exitque 4y (d 5 ) =dQ, de~.
nota¢
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notat enim dy ( -g—f;) incrementum ipfivs Q ex {olius g
variabilitste ortam , vade cum fit 4Qdy —rdQ =0,
obtinebimus integrando -

Q y*=K functioni ipfius x tantum
. K d dX
ita vefit Q—=-~ 4 et (;?;) :;ﬁ(a—x)
vbi (55) erit fan&io ipfios x. Nunc in altera aequa-
tione quoque x famatur confans , fietque :

dy ;dX

4Pdy+2ydP—-3F (33)=o0
quae per y multiplicata et integrata dat:

2Pyy fj,_(%)zzL, ideoque

L [l 4K '

P=35 - 5= (7w) |
vbi L denotat funciomem ipfius x tantum. Defirutis

sy - ar aL ddx .
ergo iftis membris, ob (g3) =35 (iw )+ pe(ase) edt

_altera pars integralis :

: -1
—datf ({1 xx )7 (LyrdeiyHde S Kyrdy)
dy ,d L d dixg .
~2adef (35 (z) + 5t (a=)) _

quae cum confier daobus membris , pro priont effe

debet Lo, et membri £ (1-4xx) = (2 9+ dx (4) + K y*dy)

Kyt ol :
[ P Ip—— | e 1 A ¥
integrale exit I(r ~-xx) * . Supereft ergo vt red-
P B (en)Ry nes
datgy ———— (1= 2%} * - I-+rx 2
73+I(+ . PR (r+x %)
L it §

— 1y R (1 4-ax) * , feu 2(?2*2;),1{.3?:3’3‘:(1?—1)
S (5 aax) '

Y 3 - Atgue



74 DE AEQVATIONIBI’S

Atque hine elicitur K= x ~f-xj ita ¥t alterius partis

fl=pey
intcgralis membrum privs fit — = e at(r-r) ® e
: 41K
at membrum pofierius ob L—=o et ('a =2 fict
. 2 8y f"iif_
pads 3 >

cuius integratio cum fponte ficcefferit, totum negotium
eft confeCtum , et integralis pars altera exit :
11—{—-1 .
— oyt (1 - ax) C —1—-“&”2

Tt
. K
Cum deinde fit L=o et K= 1-+ xa, erit (53)==2%,
hineque fiet: P=jz et Q=="77; ex quo integalis
pars prima habebitur

gtr::cd_ch a1 4-xx) d o2
y* ¥*

Quocixca aequationis difierentio - differentialis propofitae
aghibito termino conftante CAa* integrale completum
erit:

NI
Cadx® | smwdedy | alibxx)dy® 1 mepr g ISl SN
Tl T BT ~i ax (I'}""’f)- = 3
fen per y* multiplicando :
11--]—:

n__; et (1) = a{ yydx*+exydrdy-+(1+xx)dy?)-C yda
quod egregie conuenit cum eo, quod ante per metho-

dum indiredtam eram affecutus.

Coroll 1
14.. Aequatio ergo differentio- differeatialis
-1
oaddy— *“"L" — " (1--xx) —o
integrabilis wmftur, fi muoiciplicetnr per hunc fadtorem
s dx (14-xx)dy

qui
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qui fi aliunde cognofci potuiffer, integratic Gne vila
ditficultite: perfedta fuitlet. ' '

vt

Coroll. a.

13, Vicifim ergo i aequatio integralis inuenta
=T
ayydtopymydedyal domadys | 1 gneiglye(y o) 2 =Cda?

b n—
famto clemento dx couftante differentietur , quo pacio
conftans C ex calculo egreditur , differentiale erit diul
fibile per hanc formulam %ilﬁ_i—(ii;%cm , feu hanc
xydx -+ (1 —+xx)dy, et divifione inflituea ipfa demom
aequatio differentio - differentialis propofira proueniet,

Coroll. 3.

e . ¥ (1 A xx) T
16. Si acquatio propofita per —5r— multipli~

cetur , vt habeator

n

p_g(d@_a_g _2)-,%;_@ —ytdx? (1 4-35)*= 0

multiplicator eam reddens integrabilem erit :

d - o _ B

V_ﬁixi) A-dy V(s tax)= d.yV(L+x%)
Quare fi ponatur yV(x—xx)="2, haec obtinebitur
acquatio

saddml i prx)?  sadp?{T-3-zox)? sondyds{i =22 - sede? ol i
LT T T e =3 —

quae per 4z multiplicara integrationem  admittit.  Eric
enim integrale :

dz? (13- x 3 ala? 1wt fyr 2
L T T dxr = Cda.

Coroll.

—
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Coroll. 4.

1. Hinc ergo pateg quomodo per idomeam
fibftitutionem  integratio fublewari queat; cum  enim
aequatio propofita per fubftitutionem  y== Wz:—;ﬂ;; in
hanc pofteriorem formam fuerit transmutata, non am-
plins forer difficile integrationem peragere. Sed practer
quam guod talis fubflitutio non facile occurrat , fi mul-
tiplicator fuerit ordinis tertii, vel altioris, huivsmodi
reductio ne locum quidem habere poterit.

Scholion.

18. In hac foletione vius f{um fingulari {pecie
calenli, qua ad plasiom litterarom istroductionem vi-
tandam differentiale functionis P dwvarum variabilinm x et
y exprefh per .

dP—-dx(dx)+‘dJ(dy)

vbi more fam fatis viitato , dw(22) denotat incremen-
tuimn ipﬁus P ex fola varabilitate ipfins . x oriundum ,
et éfg/\dy) eius incrementum , quod ex  variabilitate
folius y nafcitur ; conftat autem haec  duo incrementa
addita praebere completum differentiale igf us - P ex
vira variabili x et y natum. Hinc formulae (h) et (OiP
denotzbunt fundtiones finitas variabilivm & et y, quipps
quae per differentiationem omiffis dif’érenziq ibtis haben -
tur, ita i fit P=ypV (1 +4-xa), exit (”)__ R

I )
¢t (a j‘,) V(s —2a2). Tum vero cognita altera parie
hoissmodi differcotialis veluti da(35), iph quantitss P
inde ¢x parte cogunoftitur.  Spedata enim foln & Vvt

' variabili
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variabili erit Pi= fdx( cix)+Y’ denotante Y functionem
iphus y tanwm , arque ex hoc fonte in folutione valos
res gquanticeum P oer Q determinani, - Manifeftum eft
quoque, i K fuerit fun&io ipfins » tantum, tum
d JG( %) eius completum differentiale iam ﬁgmﬁcqre ita

vt fit dw(55)=4K: porro autem hacc fcuptlo (£2Ky
do{d K d x}

denotar idem quod (“55*2), ®u i ponatar (35)=4, .
dud K ak . ~ . .
erit (“,) (4z).  Erit enim pairer £ finltio ipfins

&

x tantum y ita fi ﬁt K=V (z+ax), erit (M) = T

44K . |
et (T=) = ey mires -1-35"9} hocque mo&do viterius pro=
-— 3

gredi licebit, vt fit (5ax) =— (oo e Atque haec
“id mtelhgcntmm tam huius folutionis, quam fequentinm
annotaffe necefle eft vifum. Caetﬂmm confideratio
hutus  folationis  facile deducit ad fequens Theorema
generalius,

Theorema 1.
1g. Ifta aequatio dl‘%ewnmhs {fecundi .gradus, po-
fito dx confante
‘ i
addy =" 4" da* (o2 Ba+ryax) 27 = o
integrabilis redditur, i multiplicetur per hunc factorem :
(Ba-rvyxde (a-+2Bx—tyax)dy
.(.]f;-::-i)-y..m__l o el ¥? 7l
atque aequatio integralis erit :
ay yd a2 (en-1)a(B4ryw). m’rdH(m- 1) gl ad-aBrtxx)dys
T 2 {m— 1)y '
}r“"‘”i’m%‘! (jmz . i i 3 T—=1

ey (e efatyan) s = Cdar.

B2 —t-x

Tom. VI Non. Com, Z Coroll.
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Coroll. 1.
so. Si fuerit #—=1, prodibit ifta aequatio diffe-
rentialis {ecundi gr dus:
addy—" dy -+ {a-i-j-’fgx—j—vx F—0
(Bryxide (at-2futy 22)dy
(m-1) " Vi
fit mtcgrablhs eins integrali exiftente :

wyyydx’-{—zuﬂ -1Ya( {3+'yx) ydmﬁ!+(m- jrale-t2 Batry vxldyt

quae ergo mulriplicata per

alim—1)y* ™
yydx® ' ,
2(m-1)y=m(oc—+-2@;g+y;m,) = Cdw.
Coroll a

ox. Pofito m—1=—p, § flatamus y==e®%%,
aequatio noftra fiet diﬁ'erentmhs pru’m ordinis :
-adv~— p.arvrud:v—}— (¢+sz+7xx,z —o0
cuins ergo integralis erit
ayyydxt--2 p.a (BA-yx) yda dy-+p. oot 2fatryxx)dy

' — s = e G
{ftw pro y valore fuo {ubftituto
;efy—i«-ﬁp.a( {B—r-w.‘m—i— (et 2 Brtyanv- ; -{-zﬁx i
— g g,& H" g pﬁm'.-

Coroll.

2z, Statim ergo sequationis differentlalis pro-

! _dx
edv—1 2V A= E e — ©
pofito
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pofito C=—o, habemus aequationem integralem particu-
larem , quae eﬂ

‘"aw—zfm({%-L )0+ (a2 BRA-Y BV T Eea
ex qua per methodum a me alias expofitam integrale
completum erni poteft.  Quin etiam , fi illa aequatic
differentialis per hanc formam integralem diuidatur
integrabilis reddetu.

Problema 2.
23. Propofita aequatione differentiali fecundi

gradus :
d d y ad x?
~- [t PR ¥ 7 adm ey IFF =0
In qua dﬂ"e;enmlc dx fuminm eft conflans , cius intes

grale inuenire,

Solutio.

Tentetur iterum integratio per @dtorem Pdn+Qdy,
sc pofito bregitatis gratia o - 2 B&+yrx-+ey=Z,
conuertatar 2equatio in hane formam :

ddy+%55 == o
quae per Pdx-i- Qa’y mulsiplicata prasbet

Pdxddy—+ Qdyddy -5 Q2R e,
Quae cum integrabilis effe debear, dabit fatim
1. priman jniegralis paviem —Pdxdy—+3Qdy*;
fupereft ergo, vt mteglabxhs reddatur fequens expreflio

“"Péﬂ;}ﬂﬁd;,;) ’d.ﬁ.(f]( ) adexzdy+aPydxu

= dxdy’ (dy) —dx d..}’(d:c)

A ~ Primum
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Primum ergo necefle eft, vt fit ($¥)=o, vnde fit

fin&io ipfius x tantum, quae fit Q=K; mm vero
etiam termini 4y inuoluentes g deﬁmendx funt , ex qui-

bus fir :
(d iid

APy _

d _y) ~+ 2 (ﬁ) -0
feu fumto {010 ¥ pro variabili :

dv(FE) 24P =o.
cuius mtegzale eft

1 ix .

P=L—iy(Gs)

denotante L quoque functionem ipfis x. Quare ob

dap aL dd X
(d—x (d x) — 3y ( iz )
et dx furotum conftans , aitela pars integralis erit:

ddK

dxt B (Ldx -1y du($n) +Kdy)-d vl dn(GEmi 55
at eft f g%d“y =ak e ﬁv—':';;g&i-ﬂw)z
vnde pro integrali nafcitur

., a Kdxs .
II. pars T/ o i Bx I YxE oy

ideoque debet eflc :

Ly (L dx-1y K )=- ;g_c ] ta—;—zfﬂr—}-ymﬂ%%ﬂ{:zfﬁ(ﬁ—wm)

fen
acLyds —sacyydB=aKdx(B+x)-tadK at-2 Batryaxt-cyy)
vel acLydr— aRdxv(BA-y ) —iadK(a—+-2Bx-Fyrw)
Perfpicuum ergo cft, effe debere
L=o et I{__oz—+— 2B3x -—r-q/rm.
QJ&!I‘@ ob (d ~) — Y erjt
I whima pars imtegralis =43~y yydat
Cum
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- Cumn igitur fir

P=—p(B-+yx) et Q:a+2ﬁx—;—'ya.'r
erit nofter muleiplicator :

~ydx ((a’—l—w*}—af—a’y(d-—ar—zﬁx—;—fyxx)

et integrale quaefitumn habebitur »

. . T 7. 4 " aa { o3 xdx?
-—_ya’M_iy(B—l—’}f-l)'hd}/ (CH‘Q Bﬁ'"}‘ YL~ :c(;:g@xij;gciﬂyy)

ey pyder=Cdar |
At fi pomatur C=77 - C, erit hoc integrale :
iy yydat—ydx d’y(ﬁ + vy &) F-idy (et 2Br—-ax)

' ayyda®
+ TR veeryy = Cdan

Quae forma comuenit cum ea, quam fipra exhibui.
Theorema o
04 Ifta aequatio diffs rentialis fécundt gladus po-

fito da conftante
d'd_j-'-—}-ﬂy CES e =0
(e 2ﬁm+'yxx-+-cjf]) z
integrabilis reddetur per muliplicatorem :
—yax (3—1*73)—%4)’(0%%—2{33.%—?&1)
et mtegmle erit :
' NJ’J’Q’V*NMJ’Q*’- vt dy a2 Ba—tryan)

ay® g x?
-t - T T T fdey — == Cdu,

(rt2)at-2Ba-yard-oy) ¢
Coroll. 1
25, Cafus problemmatis naftitur ex Theoremate

hoc, i ponatur s——o, Ceteruny integrale in Theore-
Z 3 inate
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mate exhibitom fimili modo elicituor , quo f{olutionem
problematis cxpedinimus ;  vnde fuperfluum foret eius

demonftrationem adiicere.

Coroll. o,

26, Si ponatur ¢=—0, cafis habebitur, quem
etiam ex Theoremate primo deriuare licet, i ibi po-
natur 7=—o. Dum enim pro a fcribitur £ et #~ x
loco n; integrale ibi datum perfe®e congruit cum
hoc , guod iftud Theorema fiuppeditat pro caft ¢==o.

Coroll 3.

27. Hoc aotem Theorema adeo primum in fe
complectitur : aequatio enim primi
' BomaTicgg
,,ddy_“:%f}j+j”dxa(&-i-2ﬁx+yxx) M=z — o
I
i ponatur y— 4" abit in hanc:
. m f T L

¢ &Pz d T a2 febyax) T =0

1—T

" gt
fen 22424 a—"gdnt (a2 Br -+ pxx) 7 =o.
ne—m_

Quodfi jam fatnatur (=x=n+ 1, vt fiat azx-n(m-1)
dequatio haec abibit in iftam formam-:

—_——y

f{:"—g e i (e S ﬁx—%»'yxx) * o

quae eft cafis particularis praefentis Theorematis , ex
quo quippe nafcitur , ponendo ¢== 0.

Coroll,
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Coroll. 4.

28, Praclens ergo Theorema latiffime patet, atque
elusmodi cafus difficillumos in fe compleditur, qui nullo
alio- modo refolui poffe videntur. Si enim ¢=0,
fortafle reperietur methodus negotium conficiens , pro- -
pterea cuol variabiles non funt inuicem permixtae: at
fi ¢ non —o, ob permixtionem variabilinm nulla me-
thodus cogpita bic cum fucceflu in vium vocabitur.

Coroll. 3.
- 29, Cafus hic imprimis notatn dignus hic occur-
fit, i a=0, B=o0, y==¢z=1I, quo habetur haec

aequatio :

ayttidxt
ddy T —

(zx-tgy) =
cuius ergo integrale eft :

Mg 2,7 qn
Hyda—xdy)y 22 % — 5 =Cda
(nt-2)(wx-y0) = |
Ponatur y=—#x, erit ydx—xdy——xxdu, fietque in-
tegrale: N '
Mot 2 .2
;x*du’-{—-au L aomr == Cdar
(n42)(x A-5x) =
Az
. e du(r—4-uu) +
ideoque 5 = » e,
(2{:{1-—]—&1{) 2 -_n-+-zﬂ+=)

quae ob varisbiles feparatas denno integrari poteft.

Scholioi.
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Scholion,
go. Hic qndque multiplicatoris forma f{ubftitutio-
nem idoneam pracbet , cuivs ope aequatio differentio-
differentialis in aliam tra&atu faciliorem transformabitue.
- Statai fcilicet oportet '
y=2V (et 2 Br—ryxx)
Hanc vero ipfam fubflitmione:. [iadet formulae indoles

)

(a2 Bx—tyrx—t+cyy) *
quia hoc pacto vnica variabilis in  vinculo relinquitur.
At per hanc {obftitotionem ipfa zequatio multo magis
fit perplexa, ita vt, etiaum{i per factorem fimplicis <m

d.z(a—:—zﬁx-—l—-ty‘.m:)% ad integrabilitatemn reuocetur ,
id tamen minus pateat. Verum i multiplicator foerit
ordinis tertii, feu altoris, ne huiusmodi quidem f{ubfti-
. tutio comanode invenirl potelt, vt in  duobus - reliquis
exemplis vin vepit.
Problema 1.

1. Propofita aequatione <differentiali fecimdi
gradus : -
yyvddy - mydy*—axdxr
in gua differentiale 4o fumtum eft conflans, eins inte-
grale Inuenire.

Solutio, |

Quia multiplicator neque primi , neque fecundi
ordinis fuccedit, €x ordine tertio defumatur., Perducta
ergo acquatione ad lanc formam :

m.»:i_-y-‘ awdaxt
o yp 1 S
ddy—+=y = —=-=o0 ,
multi-
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multiplicetnr ea per Pdx ’+ 2 Qtfﬁ; dy -3 Rdyt, :vnde
ftatim habebitur: ‘
I. prima pczr; integralis Pdady ~-Qdxdy*~-R dy

et integrando relinquitur haec forma:
___andx‘mgnrodac?d_ry saRxdxdy?
EZ] vy

>y
mPdxady? dexdy; 5!7I'Rd Al
+ 2 + - + .y

¥
wda’dy(dx) —dx dy’(dy) a’xdy’(d%) dy
— dardy (33 Y- dxdyi{5s x)
Haec antem forna integrabilis effe nequit, nifi mem-
bra , quae 4y*, dy* et dy* implicant , deftruantur.  Pri-
mum ergo pro dy* habebimus :
3;“3-—(%)::0, feu smRdy=ydR

vbi x fomitur pro copflante , vnde fit R=Ky*™, de-
notante K funéionem ipfius ¥ tantum, ficque erit:
( = ”"(-—-'). Iam pro deftru®tione terminotum dy*
continentinm , fiet :

.2;10., ( ) yam(dx):o

feu fumto x conﬁante
2mQdy—ydQ = "+ &y (35)
quae diuifa per »°™ ' et integrata dat:
— I aK
28: gy —y —~ L.
2™ TmA-1 q x
Sumta denuo L pro finctione ipﬁus x, ita vt fit

Q=L iy o), ideoque
) =rm(F) - dmrn @D,

Tom. VII. Nou.Com, Aa Defiru-
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Deftruantur demique etiam: termint: dy* continentes.,,
vade prodit &
— ES I 'd
—38 zzKy am S P ) T (Y
‘ "'l"" _y, (a‘y) =0
guae fumta x conflante per ydy mul’tipiicata pratbet &
o fﬂI{ﬂ-j’s — Iq’y‘—'yz M l@’}’( x) ”l_‘m—a-:}zm-l-z@(fii‘:c)a
: ~A-uPdy—3dP—c
quae pet- y"““ divifa et mtﬁgmta da-t

sa —_— AL F A
z:ni xK X J’;m ~ ma Ticte . m) ~ z.{‘m--j-«x}’ T Fr)
F

denotante: M. fanGionem. ipfis a tanmme  Erge fit

- — AdwEs, |
:_P-N[J" z,m—:]'{‘l‘ s m—&-s..y e (d x)"]’ '.’.(m-i—JJr}’ m+’(d_x‘zj-"
ideoque:

AP\ _ oy dM - 370 A K e dﬂﬁ
('d_xj—ﬂm(ﬁ) zm—aKy ST — "".'I}é.am ’éd m) m+z 4'3(

—& z.—(:m—-&-:-:)’?-y' <d x& )

v . . 2 d !‘d A - P . -
Nunc termini. — 2252522 gawdly (28, integrati , &
pro- conftante fumta, {uppeditabunt. .

IL. alteram i:ztegm]ik partem
—2ax dgxs(z m— L.%zm—! 3 MM + g;}j” (El{)j-Nd‘xf

a- ax ¥ ‘

"dxs(ﬁ_;—:; ' (E_?c) T mizm ,Z;E___[)szm (2 7t~ l)oy (ﬁ)
% s L (7K

— s J i (d roafhew 6{m—|-q}'a’J’ m+3k )

Huius: ergo- differentiale: pofito » conftante fimtum  ae-
quale effE debet refiduae parth —-f%-j,dx : wnde: per dx*

divifo. habebimus {équentem, aequationem::,

a:M sy
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- ax _ ax dd ¥
@ M ay™: — il::ifl(}’rm = m-+-: 7 I( )+n(m—=)°»ym’(dx“}
—— - 42 4L 24®
{3y Lj’!m x+5m{m+l)_}’ (d:c) f‘m.-r! ™ (d.‘ﬂ 3171(1’“-{-!)*
o ddK ddu
I a e S o ey (T (zm—v)J’ (%)
| ax ddx a*L -
“'“"'m(zm—i).)’ m\dxz)“l‘z(mt_,_:}:] ot (dx‘) a{m—i— I)J’am i
S)= fan&ioni ipfius x==(35)-
ch iam fingole diverfae ipfins oteftates feorfim ad
2t ipfius y p
nihilum  redigantur, et quin y™—: et y* ™ femel
occurrmit, nifi fit vel m.—2, vel m=— 1, habebimas
M=o, et K==o; et fapererunt tantum termini per

i aﬁé&x inter quos folitarius eft y*™-+* 5 vnde cffe
«debet (a ,,,) = o, ideoque L-—a+ 2 ﬁx-—l—vy X%, rehqux
per y*m—1 aﬁ'eé'tl dant:

—22x{B4¥E) salo-dmu Bx—l—’rxx)__wm,(ﬁ‘_—_h—_‘_?ﬂ:c,;
Ruls ol | ' 12 177 e g L
Hinc -debet offe a—=0, et SFEL2y EFsVr g
Quibus conditionibus in genere fatisfieri nequit ; conftie
‘uendi ergo fimt cafis Tequentes: =
1. 8i a=o0, et y=o, fiet m=-1},ita vt aequatio
fpropofita fit:

yyddy -3y d_y —2xd ¥
ol
ax dx®

v F o) .
dtfjf—"_—l - —-53,—:‘._."'0.

Cam igitor ﬁt K=o, L=x, M—v, erit :

i :o,Q_ ;etP__-z )
et nofter multiplicator erit: —a2da°—- 25222
adeoque integrale quaefitum :

L d d dx¥ 7 :
~2dx*dy 4= 2R 4 TR = Cas,

Aa o fen
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feu per Jx dividendo
axxdxt +xydy-2yydxdy =Cyydi*
Il Sit a==o; B=0j erit m=—-Z; et aequatis
differentio-differentialis -propofita :
dd zé_)” axdx?

— —— ——
J— A

s Yy
Cum jgitor it K—o, L__a,x. et M_.o rit
R=o; Q—*xxy ; P—- '%}
wnde nofter multlphcator ﬁet 3
‘°xj‘dx’+~ xxy ‘dra’y
ot mtegrale quaeﬁtum
__.y‘dx‘q!y+xxj "'da,tg’)f%"’ax y ’dr’-l—” y’da,‘—C dxﬁ"
~ fen per dx dividendo, et 2 multlphcando,
xjydxdy—]—xxyd_y’—}—‘?’ax'dx‘+“ ’dm’:Cj‘dx‘
III Ante vero iam duos calus commemoranimus ,

quibus et vel m—z, vel m—e. Sit ergo primo - -
m—1 ‘et acquatio propofita

ddj—l—dy’ .axdxz.-—#O-

¥
" ac fien dcbet

aMae ddK‘

=53 aarxl‘i—-axj(dx) Htaxy =)
-2 4L.7+ 3 @’3{ d x) —2430’(;1::)'*' m)”(jda:f)
X dd X d .. .
-zt (}Tg)']'i"@" (g ]i)"'l‘dxy gd;:)’"l'v.y (dac’) +EJ’ ( x“)

¥ade obtinemus M —o; N=-34zfKxxdx; et
’x(dac)—zL_o iix(gdxlg)+f(dx)—o

d¥ .
(dxr;') — O, i;}f)._.o.

His
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His conditionibus fatisfit, fi famatur : '
L=o; K=1; M=o; et N=-zaax®
vide fit: R—y’; Q=o0; P=-3axs%
Quare nofter multiplicator erit :
—3axydx-3y°dy
&t integrale quaefitum : _
— g axydardy Sy dy aydwitaarrde =Cd x*i

IV. Sit jam m==-=2, vt acquatio noftra fiat
2dy?  axdx?’ )

ddy~=—5"— %55 —0O
sc fatisfieri debet huic aequationi :

@%’J —aMy-aaRrxy-ialy - czxjg(‘-{;—i) —;y{ﬁ%}

50753 - e Y ()4 by () ~aka 0 ().

- Erit ergo N—afMwxdx, ac ftatai poteft L=o0;K=0;

M=—zx, vnde fit N——}axx. Hinc vero fit : '
" R=oj Q==0; P==y*

" ita vt multiplicator futorus fit ydxy? et integeale t -

yydx’dy—;uxxdx’:_(fdx’ , feu

syydy—axxdx=Cdx.

~Coroll 1

.g'a, Cafis ergo vitimus, quo 7 —2, eft omninm
facillimus , cum  per multiplicatorem adeo primi qrdi-
nis confici poflit, quin primo intuits aequationis

yyddy—+-2ydy—axdx’

integrale yydy —3axxdx— Cdx patet. Cafus autem
priouss et fecundus , quibus et m——1 et m=—3F Per

“ Aa 3 multi-
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aultiplicatorem  formae fecundae , ob R.—:,.q,, Zefoluf
potuiffent.

Coroll o

83. Solus ergo. cafiis tertius, quo .eft =1, .re-
folatu eft difficillimns , quia requirit multiplicatorem for-
mae  tertise. ?QUEHL‘C notetur , feguent@m aequationem
differentialem fecundi _gradus '

Yy ddy+ydvi—axdx*—o
integrabilem reddi, f multiplicetur pex

3ydy*— 3§ axdp |
&t integrale effe;

Ay -3 axyy dar dytay* dn’ +aaxs dus —=Cdx".
Coroll. =,

84. Porro autem 'not_andum eft, hanc bxpreiﬁonem
dn tres factores fimplices refolui pofle. Si enim pona-
Aur brenitatis gratia g=¢* et -fx':—-fz"'—f:’f e-t-w:—-’:-_f—":§
aequatio haec integralis ita repraefentari poteff
Ly erdutordn(ydy+pcydatverds) (ydy

Soeydx - prrrdr) =Cda,

’

Cor’(blil_.“ e _
- g5+ Hinc fi conftans C famatuiy- =0, tres flatim
prodenat aequationes integrales particulares : -
Jdy—eydzx -4 c*xdu— o _
YAy —-pcydx Fvetxde=—o
FY-viyde+ ne'xdaz=c \
: - guarum
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quartm prima continet cafim fam- fepra (7) indicatups
duze religuae. vero funt imaginariae,

Scholion. |
- 36. Reftat ergo quartuin exemplum., quod era¢
d 505§~ 35 @) = v di* - 2074 dp
quod pofitor
Pyt vt B dh=gy Ny, ot dirsgy Vddy-357
- abit in hanc formam ‘ : :

£ ddy = & (55— Bis =) L
In-genere autem obferno, fi habeator huiismods aeqatios:
SA= mrFdy e nph 0 d g |

. ?t . )
eamt per fubflitutionem #=y™ +* reduch ad- hane fore
. mam fimplicioiem :

' —ft prn’
- " gy e Fhoe .
Szl gy PR gy

Huiwsmodi ergo aequationes omnes complect licer in
Bac forma genemli v ddy=y"X dw*,  Videamus ergos
quibustiam cafibus tdtfi exponentis #; quam fucionis X,
~ heec acquatio integrari queat’ per’ noftram. methodurg.,

Problema 4.
7. Cafis pro- exponente # et natiram. fincionis.

X inueaire » quibus: haec acquatio- differentialis fecundi
gradus

| ddy +-y"Xdw=o,
Wi dx eft conftans , integrari queas.
Solutior
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. Solutio L

Sumatur primo multiplicator primi ordinis P, et
integranda ‘erit haec aequatio :
Pddy +y"PXdx*—o _
ac integralic pars prima erit ==Pdy, et integranda
reftat haec expreflio ; " ' '
SPXdw-dxdy (52) - dy (32)
vnde neceffe eft, it ( 2)==o0, ideoque P fundtio ipfins
x tantum. Sit ergo P==K, et integrari oportet ob dx
conftans ;
dx(yRKXdx—dy(5)) | o
cuius integrale nequit effe, nifi -;—!ydx(g—%):.-—ydli.
Oportet autem [it y"KX dx* J-pddK =0,
quod- fieri nequit , nifi fib his conditionibusi
n=1 et X::-—-g;—i—_
ac tum aequatio integralis erit :
- Kdy—ydK=Cdx.

Solutio I
Sumto ‘multiplicatore fecundae formae P d %-+2Q dy,
integrabilis efficienda eft haec aequatio: .. =
2Qdyddy+-Pdaddy--y"X dx*(Pdx—+2Qdy)=o
vnde integralis pars prima colligitur Pdxdy -+ Qdy.
Supereft ergo, vt integretur |

Y'PRAx* - 2y"QX dxdy
~dxdy (53 —dzdy (D)
~drdy (53 —dr (3.
' Hinc
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Hinc quo termini tollantur, quibus gy plus vna habet
dimenfione , oportet efle

GH=o; ideogue Q=K funcioni ipfios x.
Deinde habebimps

)+ D=0, fndP-dyGE)=
vade fit: _
Pl e (=G (5
Iam altcra pars integralis eriv ; ,
duf (9P Xdx +-25"QX dy—dy(G7)) fie
dxj{—l—y“Lde +2]“I{Xdy - ?
X dx (dgc) — d.? (d:x. +.ydy(‘:l‘:c§\¢)
ex variabilitate ipfivs y ergo concluditur akera pars
integralis,
I0L v (KX —y G417 B0+ M
o At (s PR X =y (13) - 192 )+ M)
Ac variabilitas 1pﬁas X po{tulat, vt fit:
J'LX—y X (d x)-—'n—f-l K (d x) +n+: J‘H"X (5_15)

) (G G
Sl # velimus 1ndeﬁmtum relmquere effe debet

L=o; (d*.;w o et (d x),._ao tum  Vero
n,-g—ll{'(dx)"l_ﬂ_l-!X(g];) o
n—4-==
ynde colligir K * XA conflanti; at ob (G )—=0
erit Koat2Bx4yaw, ideogue Xz By, et
) Io:+ Pr—guyma) =
Q=a+t2Br-4-vrx; P==2y(B-+ya)» Quocircs
multiplicator erit :
—-2ydr(g3—+~'y:m)+zdy(o;—}—zﬁx-q—ayxx)
© Tom. y11, Nov. Com. et
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et linitis aequationis differentio-différentialis
Aytdxr
(fdj '+‘ . n + 3 -—Q
(-2 Bx-ryxx) =

integrale erit :
—2ydxdy( A=y &)+ dy (o«+2[39u—l—'§/x )*—E e
Ayn-l-:
—= Paera -Jr-'yy}fdx”—c'a’.x’
(a—i—-zﬁ.&-—}—q/aa) a _
Superfunt autern cafis, quibns eft vel n=—1, vel n=a.
I. Sit m==1y et conditiones praccedentes: poftolant
LX-+GE=0; mKE-+EEX(ED-+iEh=0

AR

feu LXdxrtddl=o et zI{dX»-:uI-XdK-i-dx(m)....o
RATK

hinc fir 2 KK X -/ 5% = Conft. ideoque
2RRKX dy - KddK—;dR=Cdx=
e Edxr-1dKe- Kdak
et A= 2KEK
pro  priori condmone autem pomatur Lo—c. Quare
erit . .

Q=K P——xn d—;c)_;,= atque huius aequationis
ddy+yXdxr—o.

o Bdx*4-1dK*—Kddk _
Exiftente X == — 2Kz , quaccunque ﬁ;g-
¢tio ipfivs » fumatuy pro K, erit integrales

—ydady ()£ K dy+yy R Xdu -t 1 ypdee(BK e Cili

1. Sit #—2; et conditiones pofinlant

2 KX~ 5Xd8=0; LX==:1(5%); ((2h—=o.

Prima
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Prima dat X —= AK =, qui in altera fubftitutus praebet
' nALK ’dx"—“d K
vernm, ob (4%%) —s, ent L—a«}-fx , vnde, pofito

K—=(a~pax)*, erit 2 A3 x)l = = @ (=1 (-2}
(G4 By
et o=ty hincque 2 AzgEpe; et XKoo b o aiBT
. TastBx)?  syslacfnl?
Porro Q=(a -+ Bw)"; P—atBr-—2Byla--pr)
Confequenter huius aequationis differentio~differentialis
ddy 4-y*Xdx=o
sexiftente X—=2«&___ , integrale cft

asz{a—-Bu)7 o

dxdyd+Br—LiByat-Br) ") dy (a_]_fg@y neBEysdur

—Bydar -1 EB2285 . —C gy  wasle BT
49(a+f3x)y
IL. Si n==2, adhuc cafus notari meretur, quo'L—a;,
et pofite

"'"'5_’-!'_ _ ‘
Koxherit 2aAw 2oplp-1)(p~2)a%—s, vnde fit n=f

— . T,
‘ct 2C¢A._ 34! »

24

ga3:A " Quare erit

—— —— '24- e S >
(e 5 L= X_-—:-s_, ac porro
. " T

ideoque a—

Q_'::J& ; P"— 2 — 03, Confequenter hiilus ae--
wquationis :
d@y +A_ry=dx= —0

E?

Bb = _ inte.
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integnle erit

sedrdy o ayd:cdy e ”7‘2{] ool gﬁy’i’xﬂ — agjdx‘z "’“Cﬁl@*
g43 & X . B
7 as:t & X7 49 x1

Solutio  IIL |
Sumto multiplicatore Pl e Qdrdy-+-3 Ry’
prima wtegtalis pars exftic Pawddy-1-Qdwdy*=1-Rdy*
et reliqua expreffio integranda
P'PXdrei— 2}”Qde34y+ 3 y”RKa’x’dy
= dvidy ()= dwdy ()
—dwdy Go) - dxdy¥ *-) )
—dxdy (35) =dp {5y)
vade ftatim, vt ante concludxmus, R =K fun&tioni ;pﬁus
¥ twm veto Q=L y(35)s ergo '(da—)—-(dac) =Y. diﬁ
Deinde  defitndtio  tetminotum  per &y aﬁ"e(ftoxum
praebet 2
d3%

3]*11{}( (35 ar (d,c}—-i—y(dx&)—“-o e% quo ﬁt: -

P= M—y(ax)“i—,m‘fii'f)al-m_xy"*’lix
Cum ergo Gt
3® 5 i
G =EoE) -y @D+ 2ot G ix3)
ob 2 y"Q_de’dy:;: » X dx:{ y*Ldy—y=+dy (Fa)
termini per o affe®i pracbent alteram integralis pape
tern
4
dxsz‘ﬂ-'!ﬂ-x —I— .yﬁ*zx )“y(d;c)q;i))}’(di})g
s K
(d aa*) =) :;Inwga s}.? )+N

Tamn
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fam vero, ob primum terminom y"PXdx*, efle oporet,
& = P MX -y X (L X G iy KKK

2 ey &LX P ddx 2 oz AX A E
2 g BLE) s e QR Y )

A s S Ch e P i
Hic autem, fi # determinare polimus, eiffe deber Lo,
ideoque R==o, vnde hic cafus ad praececentem dedu~
ceretur,  Confideremnus ergo cafis {equentes : |

L Sit p==13 eritque Nz=o0; MX {32 =0";
viode e X ad primam {oletionem YCWOCCHUL fierd
debet Mz=o03 tum vero habebitur :

e dB, hLX FLy
‘ ""X(azbﬁ(—a—rr—%(m)——o et

44K ddK (ax

LR AR
H"l__é{g_‘_;‘; ""l'_;(\éd]{.g :0‘.
Ae ne X ad modum calos praccedents definiator , quor
erat #=1, pooatwr Lzsoj vade X ex hac aequatio.
ae definiri debet ¢ -
XX K dv+§ Xdurdd X 43dxdld KK dwedd X id'K=2
1L Sit #=1; edgue 2KXX~4 (7% =0; M=o}
N=o:
e AL, o A L% PR o
X Eh-3ii =0y Fm) =05 @
o AR, o, AKX ddXX
2X (1 G h R CT=) =0
fon B XddK - pdKdX +1Kd dX=0

fod hujusoiodi cafibus won imumioror.

PGS - IK X X3 X G 45 s GR

Bbg Solutio
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Solutio  TV.

Tentctur etiam factor tertii ordinis
Pdwd- 2 Qds2dy -3 Rdxdy*—— £S5dy?
ynde nafcitur ntegralis pars prima :
Pdxsdy4+-Qdx*dy - Rdxdy~+Sdy*
et reliqua expreffio integranda erit :
JPE dxs J"Q Xdxtdy-+-3 y"RXdnd y* - 4 y"S Kdwdy*
- dx%@(gz —~dx*dy '(25)
—Ar (G- drdyy )
— dydy R —ddy* (63)
”dx‘i"*f "d}f (dy)
Erit ergo S—=XK: R— L—-y(d—,g), atque
4" KX dy—dQ—~dy (B 4-ydy (%E)=o
Ne hic in calculos nimis moleftos delabamur, _ponamus
K=A; L=38, vtﬁtS_A ¢t R=B; jam.
ob (daa)—'-o ct (dm — 0, erit Q,‘“‘Ta+:yn+rx
Tum vero lnbeb:mus . ‘
3B/ (dy)-m::;y“*’ ) =o
ergo P—

4 pd X
J n-l-x (Tl-!—l) (?l-!—z)-y (d dxg
PN\ 3B _ 4 A X
ct (d 2)—na ﬂ :( ) 1) (?H-z) }’ (d x’)

Hinc ergo nafitar altfm integralis pars :

2_ d X
dx+((ﬂ+1l‘ XXyt {n+:){n+z; y (;1 xﬂ'\n_}., rH.,) n.,.,))’ +3(dx=))
efleque debet

3B ; &% etz BX
O Xy (?H_I) (n.;_z)XJ’ Befea ( ) (__—-nfp-x Xyt (E)
1,44d% d3x
(@) ey ()

Cui

T cn-m ey
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Coi aequationi vt {étnsﬁat ponatm B—o; et (55,-0
fen
g X

X—o-tn Br—t-ryxx, fiatque Fam (n-—]—z) =9
five #——— 3,

vode erit : .

S—Aj; Rz=o; Q=- GAyf_;(aoL oty xa) et
P=36 Ay%(B-+yx). Quare haec aequatio differentio-
differentialis s .

ddy -y g:.-bc‘(a?.--1~ 2 Bu-f-yxr)=0
hit mtegrabﬂm i multlphcetur per-

3657 (B--ya)dx'-1ay w +2 {3x+‘vx’ﬂ)d1=éy+w
‘et mtegra]c erit )

56 ~‘({3+q/.x)dx=4y 6 y (a—]— 23 .x—l—fym) dx%jy‘—]—dy

-9y ‘(a+zﬁ X}y xx) dxt- 27y y“dx‘:Cdx‘
atque in hac folutione continetur exemplom quartum
Coroll. 1
| .3'8' Quartum  efgo  exemplum fipra  allatum
sequationem differenitialem meXime memorabilem. cons
tinet , propterea quod edr nonmifi. per_factorem . textii

ordinis ad integiabilitatem  perduci potelt, vnde eius
integratio multo minus ab alis methodis expecari

potefk:

Coroll



s0c0o DE AEQVATIONIBFVS
Coroll. 2.

T
so. Si wicifim ergo pomamus p==fz°; vt fit

¥ LI El 5 5 \ ki
F =2V et PtV enit dy =if 3y et ddy =5

fddr—+ifz Az
et acquatio propof ita

—fz da’z-+,,jz L +@ (a-%—z Batymx)

=g
fit mtegrablhs , fi multiplicetur per
1;;]( Isfoc-i—eﬁx»t—yxx)dx 4%

36 z (B+yx.de Vf.:,.”f Tt
} &
et integrale erit:

5413 Bryxdrde? f-3f (ot 2futopan)dede Vit frazdet
a—-l— Bz-%-eym)”d x*

fzzi/f
Coroll. 3.

40 Pomatur fV =34 vt habeatur haec aequatio:
- e2ddz-z2da - dat (a2 B yrx)=o0

haecque fiet integrabilis, fi multiplicetur per:

sBrvx)da? _ (a4 2:Bx-Yrx)dxidz dz¥
2% — g

eritque integrale :
42 (B yx)dxdz—(a—t-2 Br-l—ym)dx’dz"—l— Landa®

.'_l_‘(oc-l—z{?::c:;;fmx)’dx 2'Yzzdx¢.._._Cd$+

quae

~pyasfezdaty f—Cdxt,

Eonte s 2
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quae aequatio etiam hoc 'm odo repraefentari potell :
{2 Ba—ryax)du—szd2e) -8 2B -+yx)dv dz
_ — 4Rt —Eazdat,
Coroll. 4.

31. Si fit a—o; f=o0; € y=—a, feu ifla

gequatio integranda proponatur :
exiddzd-zrdsttaaxxdy—o,

£a integrabilis reddetur per bunc multiplicatorem s

seaxdrr agxxdeEdz d =%
z % - L i =

et aequatio integralis erit:
(axxdx -zzdey —-8aaxz’ dydz—4aaztdet—Es2dse
feu (waxxdx’ A-zz2dee) ~4aazdx-2dzs Peeds” =Bazzdxe.

Coroll. 3.
Ze. Pofita ergo conftante E—=o, pro hoc cafi
gemina aequatio dntegralis particularis habebitar 2
L gaxrdi—z2zdz’—cazds(zde—xdz)—o
Il guxxdrr-zzdzt-2azda(zdr—wdz)—=o
qutem illa refluimr in exdr +-2ds =+ 2dxV2a
haec vero in . . . axdx—zdyz=-+sdx¥-2a
Scholion.

23. Ewelutio horum exemplorum ita eft com-
parata , vt non parum vtilitatis in refolutione aequatio-
aum  differentialinm  {ecundi gradus afferre  videatur ;
cum enim haec exempla, fi nonnullos cafos faciliores

excipiamus ,- ope methodorum adhuc vfitatarum expe-

Tom. VII. Nou. Com. Ce diri

i =

-
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diri nequeant, mows haec metliodus, qua negotinm:
per multiplicatores- conficitur,  non {olume optimo: com
fucceffiv adhiberor, &d etiam mullume eft: dublumy,. quim
ez, f{i. vberiuy excolatur,, multor miiora commodas fit:
allatura,  Pari’ awem: quoquer foccefli adi aequationes
differentiales: tentii et-altioruny gradanm: extendi’ poterit',.
fiquidem certumy: efY, quacunque: propofita: aequatione:dif-
ferentiali caiuscunque gradus ,. inter duass variabiles’,
femper dark elusmodi: gquantititem ,: per’ quam;, fii aequas
tio: multiplicetur, veddatie integrabiliss  Quod:cum? etiam:
veram: {it in aequationibus differentialibuy primi’ géadus's.
et harum: refolatio: per’ methodum: tales fiores: inueftie:
gaondl non: mediocriter: promoueri poterit 5 vbi quidem
totumy negotium: eo: reducitar ,. vt© quouis: cafi oblatgs
idonens- multiplicator inueniatur 3. atque in aequationibus:
guidem differemtialibus primi: graduss hic' fa&tor femper
erit functior ipfaruny ar ety tantom’,. veiim: ob+ hoc
ipfumy quodt diuerfitas- ordinury locum: non: habet', ejus:
inueftigatios multo* difficilior videtur, imprimis- quandor
iffe fador eft: fonctio® tranfcendens,,  Cum: autenr haec:
ratio integrandi’ naturae” aequationum it maxime: cone
foranea, non fine' eximio: fiude fudiuny in' ex exto~
¥nda: collocabitur: |

ENV-
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