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icet multam Mathematici recentior: @vo ope-

ram c¢ollocaverint in excolendo Caleulo Inutg-

grali {ive methedo ex data relatione fluxionum in-
veniendt relationem quantitatum fluentium, hunc
tamen caiculum ceteris difciplinis Mathematicis guo-
ad gradum . perfectionis longe pofteriorem adhuc
efle fateri cogimur. ' Si eas folummodo confidere-
mus aquationes differentiales, que non nifi duas
Involvunt quantitates variabiies, multa quidem ea-
~que. omnino egregia de harum integratione dete-
{ta {ummorum Geometrarum fagacitati debemus,
qua vero {i cum iis comparentur, que adhuc in
defideratis funt, elegantiflimam banc do&tricam in
plurimis deficientem videmus. Hoc ut de integrae
tione zquationum differentialium primi ordinis va-
let, ita majori jure de @quationibus differentio-dit-
ferentialibus feu f{ecundi ordinis dicendum erit,
maxmmo vero de zquationibus ordinums altiorums
quippe in quarum integratione parum adhuc pra-
A ‘ ftitum
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ftitum elt. Laudatz hujus Scientie & elegantia &
eximio tam in reliqua Matheli, quam in Phyfica,
ufu permoti eriam nos ftatuimus vires hac in re
periciitari, Tais, B, L. oculis jam fubjicientes quas
dam de integratione ®quationum differentialium
.tertii ordinis, fub quo titulo nobis veniunt ®gua-
tiones, in' quibus fluxiones tertiz, non vero altio=
res, occurrunt, nullo habito refpe&u dimenf(ionum,
ad quas differentialia inferiora in iis affurgant.
Non vero exiftimes, h®c in lucem a nobis profers
ri eo animo, ut de incrementis Calculi Integralis
nosaliquid mereri arbitremur. Tantillaenim bzt {unt,
ut, {i de augenda fcientia quafio f{it, in . cenfum
venire nequeant,  Satis habemus, fi aliis anfam
qualemcunque prabeamus praftantiora efficiendi.
De occafione autem tralatiuncule hujus confcrie
bend®z, methodique noftrz indole in genere pauca
premittere lubet, Innotuit nobis ex litteris a Cel,
Prof. LEXELL jam anno 177C d. 25 Junii ad Cel.
Prof, PLANMAN datis, llum inveniffe integrale
hujus zquationis: dyd?y + ad?y? 4- bdy*d*y +~
tdyt — o. lpfam vero fuam integrationem cum fi=
mul non exponeret, hac de re inquirentibus nobis
ante trienniom contigit, unica adhibita {ubftitutione
redigere hanc zquationem ad aliam primi gradus
per {e integrabilem. Poftea cum fa&to periculo plus
res e€ijam alias aquationes tertii ordinis bac metho-
do facile iptegrari poffe animadverteremus, eandem
exemplis quibusdam illuftratam publici jam juris fa-
cere decrevimus. . Conlfiftit autem methodus noftra

: - in
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in €0, yt pro transformatione illa communiter ufi.
tata, qua =zquatio differentialis tertiit ordinis inter
7 variabiliter & % uvaitormiter fluentes, {ub(iitutio-
nibus. fucceflivis ex. gr, dy = pdx & dp = gqdx,
reducitur ad aliam primas folum fluxiones conti-
nentem, in qua vero plures occurrunt variabiles
denuo exterminanda, potius adhibenda fit hujus-
modi (ubltitutio: 47y = poy’, vel @y = pdydx vel
generatim d®y = pdyndx® —n, @'y = pymdynx? —n
¢rc. quo patto fluxiones fecund® & tertiz {imul
exterminantur & aquatio eruitur, in quam unica
folum nova variabilis p incurrit. Quoties hoc modo
zquatio obtinetur integrationem fponte admittens, me-
thodum noftram non fine aliquo calculi compendio
adhiberi poffe judicamus, Hinc fimul colligere licet,
methodum noftram tam generalem non efle;ut ad o-
mnes @quationes. tertii ordinis extendi queat; nes
que vero adhuc dete&a eft forma fubftitutionum,s
quz in omni cafu adhiberi poflet.

S L
Cdyd? y = ad® ¥+ bd? d? 9+ edyt = o

_ Hanc zquationem : dyd? y + ad® y* +bdy* 47 y +-
¢yt = o, vel ideo primo loco inregrandam nobis
proponimus, quod occalione hine accepta in me-
thodum inciderimus, cujus ufum in integrandis z-
quationibus. differentialibus tertii. ordinis exemplis

quibusdam jam illuftrabimus.
Ad inyeniendum igitur ejus integrale, poni-
Ag mus
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mus &%y = pdy?, wnde fit d%y = dpdy® +—2p* dy?y
quibus xpfarum J y & d%y valoribus in =zq ntronc
propofita fubfitutis, falta debita redudtione obris
netur &quatio:

4y + K}P

8+ 2. pp+‘[?p+—c
in qua variabiles jam f{unt {cparate, quaque ideo
per fe integrabilis efts

E510's

Potuiffet ctiam generatim poni d*y = pdym
dx 2--m, denotante #x fluxionem coni’tamem, qua
falta fubfftitutione bac erueretur zquatios
dp+=a-+=m pdym-1dx 2=+~ bpdy+ cdy3-mdxm-2=0)
in qua vero mquatione {i absque nova fubftitutios
ne variabiles f{eparentur, mox patet {tatuendum es-
fe m = 2, quo fa&o eadem qua antea obtinetur
@quatio integrabilise

Ut jam detegatur relatio inter ipfas fluentes x

& 7, ex integrata zquatione : 4y + & p

a'”‘i'w—bz”-r

saga, eruatur valor ipfius p, quo fubflituto in &y

2

pdy? vel ‘-33- = pdy, denuo integrando obtine-

L——r = [pdy few dx.= AN -/péy dy, (de:

notante L Iogarithmum hyperbo‘uum, N numerum,
cujus sogauthmus hyperbolicus = 1, & A qmntl-
tatem quamvis conﬁantem), unde- relatio inter

& 2

i
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& y dsterminari potelt, 1o eo igitur cardo rei pra-
cipue verfatur, ut invenistur valcr nova illius va.
riabilis p, quocirca {equentes f{eorfim confiderandi
funt Cafus: : ;

Caf. 1. §S10% % 40 a+ g, (tatuatur 5% — 422+ 2

2 & fiep (fl_y ha (/]) o 2 : e e
@3 o PRI g
4cdp , feu ndy = b~ L R
(!_zwf:_rer-—Q.c)(b- np+—1.c) b-wpi-2c
b ap , unde mtegrando CI\!!Y—-({J'”)P*”Z-F
b= P =248 b4—11p+—2r:
' N

& p A (CRey L) dcno‘tanteCconﬁantem arbi-

b2~ bi-1.CNny’

FLoa 7,_._ ?czfy(('N'U )
trariam. Hinc porro habetur s b TN
s’ 25'0"}’_ b+—'il 2 CN 1y dy LA
s b —n 42 b= 11— b+uCNy) ujus inte-

- (- \;
gra!e eft: dx = AN =0 Ty
(w— (\U—:—-—n)CN J)f (a2}

Caf. 2. S1bh? <« 4c. ¢ + 2, (atoatur 44, 2+— 2
b2 =, & Hac ‘transformatione ntendam erige

; tfl’ __4(e+—1) ap
O S WE L i A
(€ :
cujus integrale eft: L = ﬂ'j_Arg_Tﬂ,,gq‘w“ﬂf_;ﬂ)-P+f3,

As exiftena
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exxﬁente Sinu Toto = 1. Hinc vero prodit p =
r((_‘- ) Aty — by
2(a+-9.) (b"'?T‘mg ) A 2 @2
rdy 7. (C- ;p)

ANby:a(ats) Jy

(Cofe. (€= 7)) @)
e |

s unde lntegrando dx =

Cefe 3. Sib> = 4c (6+ 2), fiet dy =

4cdp ey : _ 4c
Cp20)" cujgs integrale eft: C + by = upeam

A (> e - :
unde ¢ = b—(C-:;Ty)- o adeoque: ax
gt" 3 :
ANde 4

(‘fﬂ,y ) (a-.-z) “_‘!"{

Caf. 4 Sia+=2:=o0, feu integranda fit zquatio:
dyd®y— 2d?y* +bdy*d*>y+ ¢dy* = o erit dy

%: = 0, adeoque: CN —by = bp + ¢ feup —
CN —by ¢ & diy _ CN-bydy cdy

b Gy = i » undé
Adxi cy , CN b, e
4 b bb

Coys 5. Si € = 0, feu propoﬁta. fit zquatio :
ayd’y
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d«y !’y. +—-‘ad‘y’- S brf’y‘d’iy =' 03uerit dy__.—_..
o ﬂ’]) G 2. .fff________“__ L ‘_fl unde
pla—2p+b) v e 2p+=b bp
Car—2) p A= b — CN, p o= (fib_'"‘“ _d?'y -—
p l\ .‘/'ﬂ_‘?., [‘Jy
bf-‘y (ﬁi{ a+—2 o A]by
E'[y_b_f!-a-Q’ X arvy v a+—9.-(;£\’3y-'5

Hac vero zquatio: dyd?y + red’yz 7l b'a’y’-
d*y — o divila folumniodo per dyd?y, absque
ulla fubftitutione, per {e integrabilis redditur.  Fit

3 VE - ;
enim g;g 4——%5,*? + bdy = 0, cujus integrale
‘] a+—1 dz
eft Niydyadry = Cdx %+ feu £ dx a+-2 —
: : ; bdy a+a
CN -ty dy. Hzc rurfus integrata dat (o Dkt
= A = CN-b, que [olis conftantibus differt a
prioris ‘

Caf. 6. Si {imul'fuerit 2 +~ 2 =0 & ¢ = 0
feu integrale quaratur &quationis: dY¥d*y — 2dz2q*
= bdy2diy = o, erit bdy ="dp:pim 0, P
CN —by, d*yidy = €N -t dy & bL(4dx:dy) %
CN —by. Haze autem @quatio dyd’y — 2d%y> %
bdyzd®y = o pariter divifa per dyd*y ftatim fir per
fe integrabilis. Prodic nimirom d3y:d’y - 2d%y:
dy +— bdy = o, unde Ny d?y:dy? = € & bl(Adx:
) N =y, SO

Caf. 7. Si-a+- 2= b = o feu integranda it
. Zqua-
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gquatio dyd?y — 2d°y® + cdyt. =0, erit cdy
i~ dp=o0,p =C_ ¢y, diy:dy — Cly < ¢ydy
&' T AN Yy =*Cod s

Cof. 8 Sid — =0 {'eu integranda propoe-
natur a?quatlo dyd’y +— ad?y ‘_": 0, fit dp +
(a«&-z) 2dy="o, unde Pl = 4= 23 &
d.x‘ A’d_y (C-i-—(a-l——i’)_;)l:;i-l-"z

Caf. 9¢ . Si @ 4—2= b— c=0, feu integrans
9

da (it zquatio dyd®y = 2d4'3*, ob dp = o it P
= C, adeoque dy = AV"‘CJ ¢y; idemn quod ex

‘Caf. 7. etiam colligere licet.

. Schol. I, Patet:hinc, qua ratione squatio noftra
in Cafu quovis reducatur ad quationem primi gra=
dus, in qua dx:dy femper aquatnr: funéioni cui
dam ipfiusy. Pofltrema hac zquatio aliquando quis
dem Tacillime integrari poteft, ex. gr, in Cof. § &9,
item in Cyf. 1. quoties fuerit z2¢: (b — %) = n, &e,
Non vero -patet adhuc via integrationem hanc ges
neratim inftituendi. Sufficit nobis obtinuific ®qua-
tionem primi ordinis, in qua variabiles funt fepara.
te, & ex qua fic relatio inter ﬂuenres x & y fal
tim per quadraturas erui poteft.

Schol, 2. lntegratxonem &quationis: ﬂ’yri’y .
ad®y?® +— bdy*d®y + c¢dy* = o primus, quod
quidem nobis conftat, przftitit Cel. Prof, LEXELL.
Methodum, quam adhibuit, uberius expoflitam vis
dere licet in Nov. Comnents Petrope Towm. X1V Part. 1,

: ‘Affu.
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Affamit nim. ejns integrale effe hanc zquarionems
d*y +— ady?® = BNAyaym dx2—a, quz diffcrentias
ta & cum priori comparata prabet m = g, A =
(= b == mz:2, (pofito b? —~ 4¢a+2 =n?) & a
= — c:A. Hinc pro duplici valore ipfius A duz fequen-
tes orwuntur aquationes differentio- differentialess:
dty+—2cdy?i(b-n)= ANbmy:ady-adxarr, &
d*y+—ocay’:(b+uy= BNb-my:2gy-adx a2,
guarum pofterior {i a priori fubtraharur, refiduum
dabit inteprale quafitum $ wdye—23(a+—2)= Nby:2
dyer2(ANny:2— BN --ny:2), cojus cum integrali
fupra (Ca/> 1.). invento convenientia facile patet, "

Schol. 3. Aliam ejusdem quationis integratioe
nem dedit Cel. Prof. MELANDER in Kongl, IWet.
Acad. Haudls pro Anno 1772, p. 92, -que ita {e ha-
bet. Pofita dy =dx:u, ficd?y = — dadu:n® &
d?y = — dxd*u:u? + 2dxdu?:u?, quibus va«
loribus in' ®quatione data {ubRitutis, oritur: #d*se
- (a+ 2)du® + bdxduy — ¢dx®* = 0, Sume
ta porro du + pdx = C, adeoque d’v — —
dpdx, obtinetur udp + dx: ((a + 2) p* + bp
a— ¢).=.0s unde {Obdx. = ~—. du:p)  fequitur
duiu = pdpi((a+ 2) pp + bp + ¢), vel (ob
dxin=dy),dy+dp: {a+2)pp + bp +.c == 0,4
eadem omnino @quatio, quam nos fupra per fub-
fticutionem 4’y = pdy* obtinnimus.

: §. 1L

dyzn3dPy +ad*yr = bdy?d?yn-1 4-'cdy*d* yn-2}
nani—gdyan-2 g2yt +bhdy 20242 y+—kdyan = o,
e Wh B Ex
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! Ex integratione mquationis dy./>y + ad?y* +
bdy*d’y +— cdy* = o (§. 1.) tradita facile patet,
cadem methodo commode integrari pofle etiam hane
zquationem generaliorem ¢ dy 21-3d%y + ad’ yn +=
b-djlz dz Yn-I1 4— flf} +d_zyn_2 S A= gd),!z -=-g
d y’ +— hdy*n—-24?y + kly» = o, que {ub hag
quoque forma reprafentari poteft: 4° y:dy? 4+
ad?yndyr - bdiyn-rodyzn-r 4= ¢dyi-2:dyin-4
— e~ a—gd?y*:dyt +— hd’y:dy’ +— k = o,
Ponendo enim 42y = pdy?, adeoque d3y = dpdy*
+— 2p*dy’, ®quatio illa transformatur. in dp -+
dy (ap® + bp #-1 4= ¢p #-2 4= = = - 4 (g +2)
p? +— bp +— k) = o; ex qua, fi apn + bpn-1 4+~
Cph-r = ~ia 4= (ga—2) pr + bp + k (tatua-
tur = 1:¢x; obtinetur y = C —' [z p, atque (ob
d*yidy = pdy = — =mpdp), dx = AN/npdpzdp,
fumta ut antea fluxione dx conftante. Iraque cum
fit = fun@io ipfius p, relatio inter # & y medians
te p innotefcit. : By i

s S
dydPy +—ad?y*+bdxdyd*y+~cdx?dy* =o,

Si, exiftente dx fluxione conftante, integranda
proponatur zquatio: dyd3) +— ad?y® +—bdxdyd*y
+— cdx?dy® = oj; ftatuatur’ d*y = pdxdy & hing
d’y = dpdxdy +— p*dx*dy, His autem valorie
bus ipfarum.d*y & d’y in_ data =zquatione fubs
ftitutis, eruitur zquatio per fe integrabilis: . .

dx 4=
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dx + adn o i 5 X

Uy Sk [P O
Ex hac zquatione integrata .inveniatur p = X fun.
&ioni cuidam ipfius x, quo- facto habetur 42y:dy
= Xdx, adeoque I(dy dxy = de:x, vel (fifXdx
ftatnator — Lz) dy = zdx & y = fzdx + C,
unde- relano inter x & y conftate Quo padto autem
inveniri queat funétio illa X, fuperfluum erit often-
dere, quum eadem methodus, qua fupra (§ 1.)
valorem. ipfius p per y inveftigavimus, etiam hic
obtineat.

Schol. . Exinde, quod ex hac @quatione: dyd3y
4 ad?y? + bdxdyd*y + cdx?*dy* = o eedem
prorfus modo determinetur y per X, quo ex aqua.
tione: dyd*y -+ ad?y® 4+ bdy*d?y + cdyt. = o
(§ 1.) determinavimus x per y, l'u{picari licet, bi-
nas has zquationes inter fe convenire, Hac autem
earum convenientia ut innotefcat, ponamus dx =
dy: 4 = diw = du v, unde (ob conftantem dx)
dy == s d'y = udx? & d*y = vdx?, quibus
in ®:quatione: dyd?y +— ad*y® + édxdyd’y A
cdx*dy* — o fubllitutis, prodit tv + au? + btu
4+ ¢2? .— o forma finita, in qua confideratio flu-
xionis conftantis non amplius obtinet. Sumtis i.
gitur de novo differentialibus, ita ur ftatwatur- dy
conﬂans, dx vero varlabihs, et 3 .=0dyideag 6=
di:dx == — dyd*x:dx?3, & 0= du:dx = —
Ay dix: dx* 4= 3:fyd’x"dx‘ His valoribus pro
ty # & v in &quatione ;v +— au’ 4+ bty + ct®
=0 l'ublhtut:s, oritur zquatioy dxd’x — (a+3)
' g W d*x*
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d2x? + bdx*d*x — cdx* = o0, cujus integra~
tio ex §. 1. confltat,

6. 1V.

- dxn-=idyn-1d3y - ad?yra-bdxdyd*yn—1 4+ ¢dx?
Ayrdiyn=—2 4 cocnen oo 4 gdxn—-24dyn-—-24%y? 4=
ba’xﬂ—’ldyn-id?ly 4% kd’xna’ty;;z O

Ad integrandam hanc zquationem ; dx -2 Jyn--r
g;y = @ad?yn 4— bdxdyd’yn--1 +-.cdx’dy'
d ni—1 34— . o a4— gdxn-—-2dyn-—-24%g? 4= hdyu-1
dyu--ldzy-a—-kdxndfy":o,vend’y:dx‘dyhad’yﬂ:
dxndyn 4+ ba’zyﬂ-!:dx"--1dy*"*‘ A b, i
dxn—-idyn—=2 4 T. o e 4= gd2yidx*iy* +— hdry:
,‘?xdy + k = o, in qua dx'eft conftans, apprime
etiam conducit hzc fubflitutio d*y = pdxdy feu
d°y:dxdy = p. Cum enim hinc fiat #>y:dx >dy
— dp:dx + p*, ®mquatio integranda in hanc abie
bit: dp + dx (ap + bpr—1 4= cpt-1r +— oo 3
+— (g+=1)p* +— bhp +— k) = o0, ex qua x per
p determinatur, Valorem vero ipfius dx inventum,
in ®quatione d4*y:dy = pdx adhiberdo, hancque
integrando invenitur etiam relatio ipfios ¥ ad p,
unde fic ipfarom x & y mutua relatio innotefcit,

Schol. Poteft autem =quationis hujus integrale’
etiam ex §, 2. obtineri, Sumtis enim fluxionibus
( pariter ac in Schol. §, 3.) ita ut fiat 4y conftang
& dx variabilis, @quatio hzc eandem induet fore
mam, ac zquatio (§, 2.) ‘integrata, ey

‘ i, o i ’ §. v!
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§. V..

dxandyd’y +— adxamd?y* 4~ bdxndy ﬂ*ﬂd_’y -
¢dy an+4 = o, y

_ Egregium porro ufum praftat methodus neftra cir«
ca integrationem @quationis: dx2mdyd’ y +— adx md*y*
4= bdaxndyn2d>y + cdyanrg2 = o, i?oﬁta enim 4%y
= pdymdxz2-m, fit d’y = dpdymdx 2-m -+ mp*
dyzm-1 dx 2-m, unde dpdxanta-mdymirt(at m) p*
dxgu-r‘;..zmd_yzmfbpdxn'rz-mdyutztm-'-gyd antg — o, In
hac autem =zquatione ut feparari queant variabiles, fu-
matar 7 = 71 2, quo fato prodit i{) 1 (dyntz: dxn)
((atnt2)p>thpte)= o, vel (ob zy::fdwn‘z:drn,
adeoque dyntz:dxn = d"y:pdy), pdp § (d*y:dy)((a}
#+2)pp T oot )= o,unde hac obtinetur zquatio

er {e integrabilis: @>y:dy {1 pdp:((atn 1 2) pp t bp
A igitur hinc eruatur relatio ipfarum x & %
ad p, primo inveftigandum eft integrale [pdp:((2tnf2)
P2ptopto), quod fit = Las quo facto habetur dx:dy =
@, adeoque ex pdynta:dxn=d>y, fit dy = mn-1dm:p
= gndp:((atnt2)pptibpte), & dx = mudw:p —=
autrdp:((atnta)pp tépte), ex quibus xquationibus
integratls relatuo inter x & r_y determinatur, Ipfius
autem p fundtio # pro diverfa relatione coéfficientiom
atnt2, b & ¢ diverlimode inveftigatur, quod hic
brevitatis {tudio omittimus, ~ Vide interim fis EULERX

Inftit. Cale. Integr. §. 74

Coroll. Si in zquatione dxandyd’y } adx2md>y?
§ bdxndyntzd?y tcdy ant4 = o ftarvator # = o, prodit
zquatio dyd’ytad’y 1bhdy*d*yt cdy* = o, cujus in-
tecrationem ¢§. 1,) dedimus. $i vero ponatur 7 =-—1,
oritar zquatio dyd’y t ad*y* t bdxdyd*y t edx*
dy* = 0, quam (§. 3.) integravimus, 5
k- Bj § 71
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§. VL

- yrdydytayrdiy tbydytdcytedyt= 0.
Hactenus integrationem dedimus foluni ejusmodi
zquationum  differentialium tertii. ordinis; Qua ‘meras
fluxiones, non vero ipfas fluentes inwolvunr. Ut autem
Jatius patere noftre mechodi ufum appareat, quasdam aflerre
lubet xquationes, in quibus prater fluxiones etiam oc-
<currunt quantitates fluentes. Sit igitar integranda xqua-
io: y>dydiytay*d>y>téydy*d>y t edy* =.o. Hic
ponimus d*y = pyndy*, unde d?y = yndpdy* { 2p*
Oo2udy? t npyn-1dy’; quos valores in 2quatione data
Jubftituendo ,-obtinemus: yntzdp + ((at2) p2yant2 1
{btn)pyntrtc)dy = o, In hac vero zquatione fi fta-
#uvatur #.1+ 1 = .0, variabiles mox feparantur; fic enim
grodic: dy:y t dp:((at2) ppt(b—1)ptc) =o, unde
dantegrando & reducendo (pariter ac in §. 1.) pro {ingu~
dis cafibus invenitur fluentium relatio. ~ Scilicet, deno-
tante x quantitatem uniformiter fluentem, 1:0 {i fit (b—
- . 2£‘ o
e Ao : & o Ayb-1-md : .
1)*> 4¢(at2), erit Ix = (C:))’I?”—bfszﬂl) Ty
pofito (b—1)>==gc(at2)=m?; 2:0 Si (b—1)* < 4¢
(at2)eritde = Ay(b-—-1):2(at2)dy: Cos(C—3r Ly)r:(at2)
exiftenter »2 = 4e (2t 2) — (b—1)%;" 30 Si(f =
) * 2 ige(atn), erit de = Ay (b--r):a(at2)dy: (C
Ly)i:atz; g0 §i at 2= o, erit-dax = Ayc: (b~ NCyr-
#)5+5:0 81 ¢ = 0, erit de = Ay (b-1):(at=)dy: (Cyb-r
Ta—2)1:atz; 60 8ic= at 2= o0, eritdx= ANCyr-b
_ﬁfj_/;" 7:0 Slb—-r'*._." 0= 0, erit /x = Aa{y: (CtLy)r:atz;
8:0 Sib—1 = 4%t 2= 0o, erit dx = AyCNecydy
den_:xqg_e 9ie, Siete=md—1=c=0, enit do =

§ :: C‘('ly. =
bR

YL
i

Corall.

-
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-~ Coroll. 1. "Hinc facile obtinetur intefrale zquitio-
nis y*d’y = ady’, cujus integrationem dedit Cel, Prof.
MALLET in Kougl, Wet. dcad, Handl. pro anno, 1766

pag. 194.

Coroll. 2. Pro cafu autem fimplicifimo y*d’y =
dy’, (cujus integrationem ab IHuftr, KLINGENST JER:
NA inventam refert Cel, MALLET 1 c.) fit ay2 = fin
(C 1t Bx), denotantibus @, 8 & C conftantes arbitrarias.

Schol, v. Hujus @quationis: y dyd’y tay>d’y>
bydy d*y tedys = c?integratio etiam ex §y1 Fgcilg
deducitur. Pofira enim y = Nz, fit dy:y.= dz, d>y:y
=d ztdz*&d y:y=4d° 21 34dzd '3 1 dz?, quibus
valoribus_in zquatione: g dyd’y tray d*y> 1 Dydy*
d*y t cdy* = o fubflitutis, oritur 2quatio:. dadz §

ad*s* t(bt2 at3)datd st (cthtati)dsne=

0, cujus integratio ex §. 1. conftat :

Schol, 2, Eadem fubftitutione: a’a"y = pdy?:y hzd
quoque - quatio generalis: y*dyzms3d'y t aynd*yun ¥
by;;-—-ldj;1a"yn-—:--]—-c_yﬁ,-zjy4d¢yn-ef- S -[- y‘-dysn-¢
d*y? t hydyan-2d*y t kdyan = o, ne(il_.cimrf ad
hanc: ydp -t dy (apn t bpn-t fraphaa 4 o-isen oL}
(g¢t2)p t(b—1)pt k)= o Ejusdem vero @qua~
tionis integratio etiam per §. 2. peragi poteft, fi {ubfki-
tuatur V- pro y.

Schol. 3. Quz de zquationibus: y2dyd?ytey*d 'y
bydy*d"y t cdy 5 Oq,: & yrdyamsdy f?r:ry%d 157.
by‘.z-_fdy "a"y-fi-f‘f' _____ fby(]yzn-zd y -{- kd‘y 21—

o diximus, ea etiamy valent de his quationibus: & “dyd Y
tax'd’y* 1 bxdxdyd>ytedx2dy*=0 & »3dxnl
dyn-1d°y axudiyn ‘laxiz'—xdxdyd”;yn—:‘_ it dipn-3
§ sz.
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dx3dyrd*yn-ate.-.. tgx*dxn-2dyn-2d* g Y hxdxn-r
dyn-id*y Z kdxndyn = o, quippe qua, mutatis
(ficut in Schol. §. 3.) differentialibus, ita ut fomarur Au-
xio dy conftans, /x autem variabilis, eandem cum pri-
oribus formam induunt. Poflunt vero hx aquationes,
absque ejusmodi transformatione, ad feparationem va-
tiabilium directe etiam reduci, ponendo 4y = pdady: .

§. VIL
yd’y t adyd’y t Fdx2dy = o.

8i, denotante # fun&ionem ipfius y, & dx fluxio-
nem conftantem, integranda fit xquatio: yd°ytadyd'y
t £dx*dy = o, ponimus 4’y = pynd+ >, adeoque d y
= yndpdx?® t npyn—rdx*dy. ac fatta fubftitutione
obtinetur xquatio: yrt1dp + (atn)pyrdy + Fdy =o,
in qua {i ftatuatur » = — @, medius terminus tollitur.
Fit itaque dp = — Fya-1dy & p = C — [Fya-1dy.
Hinc porro, ob 42y = pdx*:ys, adeoque dyd*y:dx*
= pdy:ye,eruiturdyd®y:dx*=(dy:ya) (C—[(Fdy:y2-1))
cujus integrale eft: dy*c2dx* = 4 — Cyr-a :(a—1)
= [y-ady [Fya-1dy= A—Cyr-a:(a—1){yi-afFya-r
dy: (a—1) — fFdy: (a—1). Si vero fuerit 2 = 1,
fiet dy2:2dx? = AJ CLy—[Wdy:y) [Fdy = A+ CLy
— Lyfydy ¥ fFLydy.

i §. 7L ,

yedyd’y t ay*d:y* t bdy* =o.
. Magno Quoque compendio, hujus methodi ope,
detegi poteft integrale aquationis: y*dyd’y + ay*d y*

t édy*= o. Hac enim per fubflitutionem 7°y = pdy?
trans-
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transformatur in ' 7p '+ (¥ + 2) p2dy § bdy:y4 = o, quee
xquationis Riceatiane {pecies elt fimpliciffima, cojus in-
tégratio conftat,”~  Prabet nimirum (2}2)yyp = 5y =
(b(at2))s Tang. S}Ci"j--f Vb(at2)) Si vero at2=i0;
fit 39°p = Cy°> 1 4. Unde cum fit p fun&io ipfius y,
integrata porro zquatione d*>y:dy = pdy, ernitor flu-
xio conftans dx = AN—/pdy dy. :

Schol. Eandem formam etiam aquatio x“dyd’y
ax*d*y* t bdx*dy> = o induet, f{i ita transformetur,
ut {it 4y conftans & Jx variabilis.  Poteft vero fi ma~
vis hzc aquatio directe per {ubftitutionem 42y = pdrdy
integrabilis reddi. :

; §. IX.

.+ Ex exemplis jam allatis fatis conftare putamus me+
thodi noftre indolem atque ufum in integrandis ®qua-
tionibus differentialibus -tertii ordinis. Nec dubitamus,
latius adbuc illam extendi poffe, ita ut - zequationum’
quoque altiorum integralia ejus ope facilius aliquando
detegi queant, In hac vero ulterius inquirere, prafen-
tis inftituti ratio non permittit. . Coronidem huic tra-
&asioncule: impofituri, folummodo oftendemus, quomo-
do per hanc methodum in-=zquationem primi gradus
¢rarfsformari poterit hee quarti ordinis: _
eddyt bdyd’y Y bd*y* t cdy?d2y 1 edy* = o,
cujus integrale primum pro illo cafu, quo. et 3¢ = |
c(a—b)—1b(a—15)?, exhibetur a Cel. LEXELL in. Nov.
Comment. Petvep. Tom, XIV. P. I p. 245,246, generalis
vero integratio adhuc defideratur.  Pofita 4y = pdy*y”
adeoque 4y ='dpdy> T 2p2dy’ & d'y = d*pdy* 1:
6pdpdy’ t 6p*dy*, =quatio propofita migrat in &*p
(op 1.a) dpdy ti(6p} § (2a10) plit cpitee)udyis. Oui
Unde porro per iubflituuorgm dp = udy cxterminmgjo
- . . y’

)
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dy, eruitur equatio differentialis: primi ordinis:. w}u‘js_
(7pta)udpi(6p’ tizathip® tepte)dp =-0; ex qua i
inveniri poterit 1:u= P fundioni ipfius p, erit y. = Ct/Pdp.
&, fi dx (it fluxio conftans, Z(Ady:dx) = fP/;;fp. De
hac aucem axquatione: - y 1 adyd y}Ybd*y= $cdy*d yp
¥ edy* = o, hic oblata occafione id etiam oblervare k-
cet, quod in'aliam ejusdem ompino formz transmutari
auear, in qua alteruter terminorum, excepto primo, tolli
poteft. Pofira feilicet Nay dx = dv, fi fumantur differenti-
wira ita vt ftatwatur v uniformiter fluens, zquatio data in’
hanc abit: d"gi(v Ata)dyd y + (i X1E0) d*y* T (1gA*
¥lgata by are)ydy2d yt (6Xx t(2atb)a* teat
¢) dy* = o0, in qua ita determinari poteft A, ut alteruter
coéfhicientiom evancfeat. Qua vero de xquatione: 4yt
adyd’y t kd*y* { rd_yzd"yjea’_y ' = o diximus, valent
etiam dethac: y "d ytay dyd’ fb"y"—d;'y“- feydy*d y
} edy ¢ = o, quippe qua, pro y fubftituendo N<, eandem”
: cum priori formam affumit. .

THESES RESPONDENTIS,

‘Fhef, 1, Effentiam corporis determinaturi, qui eam in extenfione’
ponun:, egregie hallucinantur,

Thef. 2, Omnem in corporibus mutationem. motu fieri, firma
fatis experientia non probatum eft, 3

"~ Thef.3. Exinde quod motus relativus non detur fine abfoluto, male
goncluditur, omne quod movetur corpus abfolute moveri.

Thef, 4. In demonftratione propofitionis XIIT Libri tertii Elemen<
torum EUCLIDIS, gratis ex prop, ejusdem libri XL:a affumitur, re@am,,
centra circulorum fefe intus contingentium jungentem, produ&pm in fin.

ula contadtus punéta, fi plura darentur, cadere.

Thef.s. Analyfisidearum ininfinitum fi abfolute impoffibilis fatuatur,
quiedam fimul idez confufz Intelle@ui etiam infinito tribuendz funt,

Thef. 6. Scientiis folum utilibus perdifcendis ut tempus vitz breviffi-
mum impendamus, quis eft, qui non urget? Quz vero cognitio inutilis fit cena.
fenda, eo fepe difficilius eft dictu, quo certius conftat, multas quas primum
infructuofas judicavimus disquifitiones maximamnaobis attuli&c utilitatents.
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