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METHODVS
AEQVATIONES DIFFERENTIALES
ALTIORVM GRADVVM INTE-
GRANDI VLTERIVS PROMOTA

AVCTORE
L. EVLERQ,

- § 1.
; I \[4didi in volumine feptimo Mifcellaneorum Bero-

finenfium methodum facilem aequationes differen-

tiales cuiusque gradus, in quibus altera variabilis

vbique vnicam obtinet dimenfionem , alterius vero fan-
tum differentiale , quod conftans affomitur , occurrit , in-
regrandi , atque adeo aequationem finitam , quae differen-
tislem propofitam penitus exhauriat , inucmiendi. Neque
enim , fi aequatio propofita differentialis primum gradum
fuperet , pluribus repetitis integrationibus opus erat , fed
wno quafi i&u  cuiuscunque demum fuerit gradus aequatio
propofita , methodus ibi expofita eandem fuppeditat aequa-
tionem finitam , quae proditura effet, fi fucceffie rot in-
ftituerentur integrationes , quot gradus differentialia in ea ob-
tinent. Sic fi aequatio propofita fit differentialis quarti
gradus, more folito ea per wnam integrationem primo
ad aequationem differentialemn tertii gradus reduci, tum
vero demuo integratio fufcipi deberet, vt ad gradum fe-
cundum reuocetur : quo facto adhuc duae fupereffent jn-
: Az tegras




4 METHODVS AEQVATIONES DIFEERENT.

tegrationes inftituendie , antequam ad aequationem quan-
titatibus finitls expreffam- perueniretur. Hanc igitur ope-
‘rationum - plerumque - difficillimarum | multlpllCIt‘ltem per
methodum meam proxfiis euito , dum vnica opcmtxone
ftatim veram aequationem 1ntegmlem elicio. -

§. 2. Quantopere auntern  modum’ mtegrmdi wvulga-
rem totics repetendum ,:.quoties differentialitas in aequatio-
ne ineft, fecuti in moleftiffimos . calculos incidamus , vni-
co exemplo oftendiffe iuuabit.  Sit €rgo plopoﬁta haec
aequatio diffcrentialis  tertii gradus d’y=ydx", in qua
elementum 4 x conftans ponitur. Haec aequatio , etfi mea
methodo ficillime ter integratur , ftamen ne, q;adf:'m*?mo-
dus eam femel tmtum mtegmudx perfpxutur. §t.1tuji qui=
dem , qui variabilis a ipfa deeft , apparet eam ad gra-
dum fecundum deprimi pofie. Sl enim ponatur dxv—
pdy, ob dx conftans erit o:pddy—l—dpdy et denuo
differentiando o—p:{y+2dpddy+dyda'p vnde fit

2 i 2
dd_}'._ deetd]_ ’ ddedy‘ wﬁig'—‘?d;?dl—
Q—P- , 'qui valores in aeqmtwne propoﬁta dy—ydx
ﬁlb(htutt dabunt :

l.d’t;;d,y, 'dy;d?—— p’d] feu‘yp dy* 2dp —pda'p

Quae cum ‘neque dp nequ¢ d y ﬁt: c;mﬁ.ms fed con-
ﬁantpe ratio ex - aeq(1.1t10nc ddy_— T > definiatur , per
methodos fOllt‘IS vix | viterius traari poteft.  Transmutari
qmd m_aequatio potcft in aliam formam, in qua nullum
differentiale  conftans infit. Pomtur tlp qdy ; erit
ddp— qdd]—kdgdy at ddy __—\——- dabit ddy,___
192, vnde ddp=— 1222 +a’qdy

€

ﬁcquc




ALTIORVM GRADVV M INTEGR. PROMOTA4. 5

ficque aequatio inuenta hanc induet formam :

L ypidy=2qqdy+qqdy—pdq=34qdy—pdq.
In qua pro lubitu differentiale conftans -affumere licet. Sit

. d !
dy conftins , ob g=— f%’ erit dg—. dTyP ; habebiturque

Jp dy*=3dp*—pddp.
At fi_ponatur p—;. fict ydy "—rdr’—-rrddr quac ac-
quatio cum ambae variabiles vbique totidem fcilicet tres
dimenfiones tencant , ope methodi meae in III. Tomo
Comment. exphcme tratari poteft.  Ponatur fcilicet
y—el et p—e/*¥y denotante ¢ numerum cuius loga-
rithmus hyperbolicus =1, erit dy—e*"sdn et ddy=o
— e (sddu—-dudz--zzdu’). Deinde eft dr—e/**
(du—-zudu) et ob r—uy erit ddr—= 2(5:4{);—-}—]:1(114
nc

:ef"d“(ddu;;—zzdra'). Sed ddu-—- “5—= —zdu®

‘vnde ddr—-ef”"“( du” - d"dz —— )- Qui valores in aequatio-
ne ydy ' =rdr’+rrddr fub[htuu dabunt :
¢ dz

sxdu—u(x +2u) du—-uuzdu— ==
quae aequatio etfi eft differentialis primi gradus, tamen
multo difficilivs tralatur , quam ipfa aequatio propofita
fimplicior quidem ahquantum reddi poteft ponendo 3—=z#,
fiet enim. d;— =ttu’ du—t-3tudu—ittduy
Quin potius cum aequatio propofita ipfa facile conficiatur ,
inde integratio huius aequationis petenda videtur. Pona-
tur porro £—;, atque aequatio inuenta abibit in hanc

sds—+3sudu=du(x—u’)

quae aequano lmmednte ex propofita ehcxtur , ponendo
udu

dr="%"ct 22 ="9% fiet enim ob ** conftans , sddu
A3 —=dsdu
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- dd w2duz . du® d®*y u¥dut®
=dsduet 3> =54 et .”"__.——d =¥

du’® duddn Sdus3 udu® ntds .
";su i s :'$3u ‘ z 5s ‘ e ? qu‘ valo'

res in aequatione d 5y —ydx" fubflituti pracbebunt aequatio-
nem inuentam. |

sds -3 sudu=du(t—u").

§. 3. Toum ergo negotium ad integrationem hu-
fus aequationis reuocatur ; quam integrabilem effe vel in-
de patet, quod aequatio differentialis tertii gradus, ex
qua cft nata, integrationem admittat.  Quemadmodum
atem hoc opus fit abfoluendum in aequatione latius pa-
tente, quac per eandem fubflitutionem ex hac aequatio-
ne differentiali tertii gradus oritur ,

Aydx’—i—de'dy—l—Cdxd(ly—i—Dd'y:o.

Prodibit autem ponendo dx— %2 et ’—';2’.: “4% haec ae<
quatio differentiatis primi gradus.

Disds—+-sdu(C4-3 Du)+-du( A+4+Bu~+Cun+-Du’) —o
quam primum obferua huiusmodi valorem pro s—a -

Su—+yuu admittere. Erit enim ds==8du—~+2yudu.
Vnde fit |
ULEL :Daé‘-{—zDayu—l—2D€'yu’+2D'y’u‘
-+D88u 4-D8ypu?
(CH-3Du)=Ca—+C8s —~+Cryuu
~+3Dau 4-3D8u* ~+-3Dqu"
A+But+-Cu’+Du'—A+ By —+Cu* -+ Du®.
Reddantur iam finguli termini homologi — o, fietque
primo 1~ 3y —+ 2y =o0. Vnde fit vel 1 4 —o vel
I+ 2y =—o0. Deinde eft 3 D8(y + 1H+C(y+1)= o, cui
Aaequationi quoque fatisfacit y 4-1 =0 , ergo erit y =-1.
Porro
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Porro fiet Da—=—B—C8-DEB. Sena— -r_;:_gfe)_:_n_e.i
Subftituatar hic valor in aequatione Da84-Ca-+A—=o0, feu
D8+ CDu-+AD=o0 eritque

—-BD8~-CD8*-DD8'=o
—BC-CCs-CDs*

AD
Ad B ergo inueniendum hanc aequationem cubicam refal-
vere oportet. Sin autem a quaeratur erit .
D'a -I—BDa ~+ACa-+A=o0

Sita— 7%, fiet Aw’+Bw'+Cu+D=o
Sit ergo w radxx huius aequationis cubicae, fiet

-~ Ci
a=%; B=—25% et py=-1
Aw?~ —Dwu?
gtque §— 2e=PCuli=Dor? poyg fiet
et ; Dwdn
x""‘.’f" wa’ (D 4 Cw) = Dwis atque

udu Dwudu
'IJ': J5.} fmw’—(MCw)u—ﬁuu”
Quamuis autem laborem has formulas integrandi fufcipe~
gemus , tamen integrale tantum particulare obtineremus ,
meque adeo totum negotium etiam nunc effet coufeGum.
Non enim valor ipfius s hic inuentus aequationem exhau-
, quia in eo pulla noua occurrit conftans , quae in ipfa
aequrtvone non infit. At vero cognito valore particulari
ipfius 5, ex €o valor completus fequenti ‘modo -eruetur,
Ponatur valor iam inuentys 2e—Ptfolu=Dorl __ gy
:ac ponatur s==V -2, wt it ds_dV+dz, atque
jprodibit
DVAV -DVdz-4=D:DV4Dzdz?
~A=CVdu - Czdu -‘
-3 DVudu -3 Duzdy ;
=(A=- By w-Cut-Du" )du‘
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Cum vero fit per hypothefin :
DVAV+Vdu(C+3Du)+du(A+Bu+Cu'+Du’)=o0
erit Dadz—+3(Cdu—-3Dudy—++DdV)+DVdz—o

] d cd
At ob V=% — & — S —uneritdV—=— =" — Du

—2udu atque Dzdz—-3( = 2 ~+Dadu)+ F(Au’-

(D+Cu)u-Dur*)=o feu zdz—l—za’u(u—;,,)—l;—a’z
(4 = R Cuu -un)=—o quae acquatio nifi bene tia-
Getur , difficulter ad fepfqutionem variabiliuom perducitur.
Interim tamen continetur in hac forma genera.h , quae

feparationem admittit :
zdz—-zdu(u-ta)=dz(uu-t+2bu-t-c).
Ad quam feparandam pono dz==pdu fietque

4= 2b1—4-c)
5= ('l;+1‘_+—_a—1’ et differentiando :

9 — (ue-a) (uy 4= 2bug=c )d P pd ul 2 plrt—4-5)-2tta s Ot B
((z_pdu.— (p+17p+a)’ ittt

feu pdu( pp-+-2ap—2bp-+-aa- 2ab+¢)=(uta)(uut20u+c)dp
in qua v'tmblles iponte a fe innicem feparantur : erit
enim :

p(pp-i-z(a—b)p-(:-’;za- zb+€) _— (u+a)(uud—:‘-z U —=c )
Opus autem foret famme taediofum , fi hanc aequationem
integrare , atque exinde “integrale aequanoms differentialis
gertii gradus eruere vellemus. .

~ §. 4. Apparet hinc quanto labore tandem lnuusmo-
di regulas, fequendo integrale aequationis differentialis ter-
tit gradus erui pofiit , vnde vtilitas methodi meae in Vol.
VII. Mifc: eXpoﬁme non mediocriter perfpicitur. Eo
magis autem eius vtilitas in oculos incurret , fi loco aequa~
tionie. differentialis tertii gmdLIs alia, quae ﬁt quarti altio-
sisue gradus more vfitato tractetur , tum enim fubftitutio-
nes
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nes hic adhibitae aequationem differentialem non  primi ,
fed fecundi altiorisue gradus praebebit , cuius integrale Vix
vllis artificiis obtineri poterit ~ Et quamuis tandem etiam
huius aequationis integrale inueniretur , tamen id plerum-
que tantum foret particulare , et poft moleftiffimas de-
mum fubfhitutione fuppeditat, et iplius aequationis propofitae
integrale , et quidem particulare tantum : cum mea me-
thodus fere fine vllo labore ftatim integrale completum
pracbeat. Quod vt clarius intelligatur vtamur ante tra-

dita fubftitutione in hac aequatione differentiali quarti
gradus :
Aydy*-+Bdx' dy~+Cdx*ddy—+Ddxdy+-Edy—o.

in qua dx ponitur conftans. Sit igitur dx—=%feu du
=gdx et El;2::“""‘—ud.7c; erit ob d x conftans ; 442

S Y

2 . dd
_ 2% gy du—sdx® jideoque 52 —u’dx’A-sda’.

5 00T B -
s y _dyddy
Hinc fiet porro dy — 4244 :2usdx'+d.cdx'ct9§2

—uda’ - gusda’ —-}—5 sdx?: iterumque differentiando
prodibit %2 - ﬂi%ig —guusdx*—+ 3udx’ds— 3ssdx’
—-dx*dds , ideoque 5 =u'dx’ + 6 unsdx'~-audv’ds’
—+ gssdx® +-dx*dds. Quibus valoribus in aequatione hac
fubftitutis.

Adx'—+ 2 dji‘y —+- Cfvdy—i— 3§;y+-‘§%,‘7¥ —o
proueniet haec aequatio :
Adx’ ~Budx*~-Cidx’ - Csda®+ Du’du*~+ 3 Dusdx’+ Ddxds
— Butdo® 6 Bunsdy’— 4 Budvds—-3 Bssdx’ +Edds—o
Cum autem fit dx = ds—" erit
du(A—+Bu—-Co +Du'+-Eu*)~+sdu’(C~-3 Du~}- 6 Eun)
-3 Essdu’ +sduds(D-+ 4 Eu)—-Essdds—o
Tom. III. Nov. Comment. B Appa-
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Apparet quidem huic aequationi fatisfieri , fi fit s=——o et #
radix huius aequationis :
A-+Bu+Cu*4Du’+Eu'=o.
Sit ergo & vna ex radicibus huius aequationis , et fumen- |
do #=a, erit %:adx et y—¢**, qui valor quoque
acquationi differentiali quarti gradus propofitae conueniet.
Frit autem tantum integrale maxime particulare ; etiamfi
autem quaternac aequationis A--Bu—Cu’—+Du'—-Eu'=0
radices , quae fint «, 8, 7, 0, fuppedituro queant va-
lorem
7 =Y - Be¥ 4 Ce ¥+ De™
qui eft integrale completum , tamen hinc non facile pa-
tet , qualis futurus fit valor ipfius y, firadicuma, 8, ,0
quaedam fuerint imaginariae vel inter fe aequales. Con-
tra vero potius ex valore ipfins y cognito integrale fupe-
rioris aequationis differentio differentialis inter » et s affi-
gnabitur.  Erit enim # = y%, et 5= T2 ; ideoque -
A %[aeax+%ge€x+€,yeyx+®388x .
= T B C DO « ?
W ( 038y e+ 4 YE )@V YD) o O) el L PE (8- ) e+ etc.
= T D G D |
Hinc concluditur ' fore :
8 +9I1asezax+%zgze,gx_‘_@z'yeemyx_‘_@!aze‘z;x
sHuu—— +91%(a:+§¢ )é(“_*_g)x-’_m@(az_*_vz)e(a+py)x+ ete.
T (U - D)

quac fia®io deprimi poteft , eritque

Ol
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oo PE e € P DI

i o wot R
Cum iam fit

 Yar - BB Cyer* DI
o T RO i
fi hinc x, quod autem actu fieri nequit , eliminetur, prodi-
bit aequatio inter 5 et #. Si quidem ponatur € = 0
et ©) — o , prodibit aequatio integralis particularis haec

s uu —(a+€)u+a€:o.

Quare fi fuerint = et & duae radices huius aequationis
A-—{—Bu-}—Cu’-—k—Du?—-l—Eu'::o. '
aequationi  differentio differentiali inter s et % fatisfaciet
hic valor 5= — & 8 = (a=}-8)u~ut In aequatione
autem illa non 4 u fed 4% pofitum eft couftans , quae
confideratio exuetur ponendo ds—=qdu: erit enim g—:
conftans ideoque gsdds=qds*—-sdsdq, ot dds="%
= d—’;l—d—q, ftatuatar iam 4 conftans , exit @ 4 = %%‘ et
q,—;’- — 28 yode fit dds= 42> 4 dds. Prodibit ergo

haec aequatio :
du’(A+Bu+Cu’+Du’+Eu‘)+sdu’(C+3Du+6Eu’)
~+-3 Essdu*~-sduds(D-4Eu)—Esds’-Essdds=o
in qua differentiale 4 affamtum eft conftns. Quodl
iam formulae A—Bu-t-Cu’—-Du’~+Fu* faor trinomia-
lis fit L—+Mu—-Nu' erit integrale particulare

L4+ Mu-4+Nu'-+Ns==o.

§. 5. Quonjam autem hic methodurn meam inte-
grandi aequationes differentiales altiorum graduum  vlterius

B2 extens
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extendere conflitui , regulam quam loco citato dedi pau-
cis repetam.  Patet vero methodus mea ad omnes ae-

quationes in hac forma generali contentas :

— A . , Bdy , Cddy , Ed? Fd4y , CdSy :
0= Ay 4 3+ e+ m et + et
Vbi differentiale 4 x pofitum eft conftans. Ad huius ae-
quationis integrale finitis terminis expreflum inueniendum

€x ea formetur fequens forma Algebraica :

A 4Bz Cz2"4+Dz’+Ez*'4+F 23° + Gz’ etc.
cuius quaerantur omnes factores reales tam fimplices quam
trinomiales , inter quos , fi qui fuerint inter {e aequales, con-
iunétim repraefententur. Ex quolibet autem factore nafcetur
integralis pars, et, fi omnes iftae partes ex fingulis
factoribus oriundae in vnam fummam coniiciantur , habe-
bitur integrale completum aequationis propofitac. Ex fe-
quenti autem tabella partes integralis ex fingulis factoribus
oriundae defumentur.

Fa&ores Partes Integralis
2~k T
{2—k" - a-Br)
(=—k)" ‘o Ba—-rya’t)
(z—k)* a—+Br—p a4 dx’ et
etc. etc.

2z okzcol. O-+-kk  |ac®UPhn. kzfin. P 4% cof. kx fin. P
(zz-2kz cof. Q—4-kk)” | (a—Baret=Pfin. kx fin. P
4Byt col. ka fin. O
(z2-2kg cof. P--kk)’ | a—-Pr—-ya”)e* ¥ Pfin. kx fin. Q-

A+ DBr—+Ca") Y Peof. kx fin. O
(xz-2kx cofr Q--kk)* (at-Br—pa’4-02°) A=Y fin. ka fin. P
A+ D+ C’+ D)= Peof. k iin. P

etc, etc.

In
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In his formulis litterae o, 8, v, &, etc. Y , B, €,
etc. denotant conftintes quantitates arbitrarias. Hinc in
partibus integralis colligendis cauendum eft , \ne eadem ha-
rum litterarum bis {cribatur , quia alioquin extenfio inte-
gralis reftringeretur.  Oportebit ergo has conftantes conti~
nuo nouis litteris indicari , hocque modo in aequationem
integralem tot ingredientar conftantes arbitrariae , quoti
gradus fuerit aequatio differentialis propofita : id quod. cex-
tum eft indicium integrale hoc modo inuentum effe
completum , atque in aequatione differentiali nihil conti~
neri, quod non fimul in hac acquatione integrali conti-
neatur. Ceterum in eo loco, vbi hanc methodum fufi-
us expofui , pluribus eam exemplis illaftrani , ita vt cir=
ca eius  applicationem nulla difficultas  locum habere
queat.

§ 6. Aequatio autem generalior , cuius integratio=
nem hic fum traditurus, denotante X functionem  quams-

cunque ipfius x ita fe habet :
q P

= Bdy cddy Dd¥y Ed4
X—Ay+ 32 T - aat et

in qua iterum differentiale 4 x conftans eft affumtam.
Hanc igitur aequationem quotumque conftet terminis, feu
ad quemcunque ea differentialium gradum afcendat , fems-
per per quantitates finitas integrari poffe affirmo , perin-
de atque aequationem ante memoratam , -quie tanquam
cafus ex hac mafcitur , i fuerit funtio X—o. Ac pri-’
mo quidem patet , rem unulli difficultati fore fubiectam ,
fi X fuerit functio rationalis integra ipfius &, feu fi ha-~ .
beat huiusmodi formam :
X=a+48x - yx’ +dx° 4 etc.
b3 , Quodfi




4 METHODVS AFQVATIONES DIFFERENT.
Quodfi enim finctio X ita fit comparata, adhibeatur hu-
iusmodi fubftitutio : 1
=Y+ Bry €x~"+gx'+ etc. + v eritque |
' — N 2QCu+ Da’+ erc. - a4z

:‘:%: 2@ +-6Du— etc. %% '

= 6D+ etc. - 42

T AR WY |
etc, |

Ponamus autem efle X — o - B x+'yx’—+—.5x', at- |

que in valore ipfius y omnes termini poft D’ eua- |

mefcentes erunt ponendi. Fa&a ergo fubftitutione habebitur : |
o —-Br~l-ya’4-da’=

NA + PAr+CAT+ DA —Ap+ 20 S0 DE2 B t-ere,)

BB4+-2CBxr+ 3D Ba®

2@CH-69Cx

6D

Hic iam coefficientes 9f , B, €, © ita definiri po-

terunt , vt omnes termini , in quibus non inelt v eivsue

differentialia , evanefcant , fiet enim ;

|
.3 l
=X , |
seduigty B0 o e ey e S0 I|
(T ALY TR AMIAR “i1 "
—8) JE€B _¢DC_. € ayB , 6F¥B? 638C -
%-—-—A“_A’ = e g e T TR 9y
e BB _ a€C _ sDD_a 8B, »YB?  i¥BD 8BF
e A KT o A F—tr Sl Uy e o At

Az Az
His ergo waloribus pro 9 ; B, € , O affumtis erit !
S bt o=

i [¢ ]
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oAy Bhv.y Cddy , DAty ) ELL® o etc
quac aequatio ope fiiperioris methodi integrabitur.

§. 7. Quo autem facilius aequationis propofitae ,
qualiscunque X fuerit fundio ipfius x integrale eruamus,
a cafibus fimplicioribus inchoemus , ac primo quidem fit
aequatio tancum differentialis primi gradus , .

X=—Ay-+ BT%;Z. 54
quam -patet integrabilem  reddi''poffe , §i multiplicetur per
huinsmodi formam e%*dx denotante ¢ numerum  cuius
logarithmus hyperbolicus = 1., Fiet enim

e*Xdx=Ae*¥ydx+Be*dy. i e DA
Atque « ita comparatum effe oportet, Vt pars “pofterior
fit differentiale cuiuspiam “quantitatis finitae : quae ex termi-
no vltimo alia effe nequit nifi Be*y , cuius differentiale .cum
fit — Be®dy—aBe® ydx necefle eft vt fit A=aB-

S A

et « = 3. Hoc ergo valore pro a fomto erit

Je*Xdx—Be*y et y — "j;»e‘“’”ifc“"X-dx;-

§. 8. Sit aequatio. propofita differentialis fecundi :
geadus :

X—=Ay- %%—F%%Q
Multiplicetur ‘ea per: ¢** da ' ac definiatur o ita, vt' ite-
gratio fuccedat. Habgbi_ny:l_ €rgo ot W
Ce**ddy
) x0 el

;e“”de:Age“’“:ydx+Be“”dy+
cuius integrale fit :
SesXdx=e*(Ay -T2 ).
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Quo differentiato habebitur :
e=Xdx—=e"(ah ydx—+A’dy 4252 )
—+aB’dy '
Comparatione ergo facta fiet B'’—C: A’=B—aC et
A—aB—a*C, debet ergo efle @ radix huius aequatio-
nis o—A—aBa'C, quaec cum habeat duas radices
vtramlibet affumere licet ; eritque A’—B—aC et B’ —=C.
Peruentum eft ergo ad hanc aequationem differentialem
primi gradus : ‘
e~ fe* X dy= A’y +52.
Ad quam denuo integrandam multiplicetur per e%*dx vt
habeatur.
eC=22dyfe** X dx—=A’e®*ydx - B’e* dy
quae vt fit integrabilis , debet effe E— & =272 gy 4
—-8—7%, vnde patet & effe alteram radicem aequatio=
nis o—=A—aB —+a’C, eritque integrale ;
S -2 dx fer* X dx =B’ e y—Ce%%y,
(E—a)x

Eft vero fe Sy o2 X dy— g, JXdi— gt fe** X dx

e—ax e~ %
Ergo Cy— e Je X dx ——— — fe** X dx.
-a a-8
In hac aequatione integrali ambae radices « et ® aequatio-
nis quadraticae 0 = A — B z -4~ C 22 acqualiter infant,
et hanc ob rem fi iftius aequationis radices fint cognitae ex
iis ftatim aequatio integralis formatur. Iffa autem aequa-
tio o — A — Bz Cazaz ex ipfa aequatione propofita
Bdy Cddy ’

X=Ar+ 5w aomr

facilli-
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fcillime formatur ¢ fimili fcilicet modo , quo in cafn
X — o fumus vfi. Ponatar enim I Projy; = Pro
42 . et 2° pro 44y vt prodeat ifta expreflio A4+ Bz
—+ Czz; cuius facores fi fuerint C(z+a)(z+4+8),
erunt o et & eae ipfae litterae , quac ad aequationem
integralem formandam requirnntur.

§. 9. His pracmiffis aditus ad integrationem aequa-

tionis integralis non adeo erit difficilis. * Sit ergo propofi-
ta haec acquatio :
— Bd cddy , Dd? Ed4+
X—=Ay-+ 'd:%"{“ P dxxz—l‘— dx.y -}~ etc,
Wty - : sdy o
cuius vitimus terminus fit T Formetur hinc ifta ex-

preffio modo ante indicato : ,
A+Bz4+Cz*+ Deft-Ez*~+....az"=P.
quae in factores fimplices refoluta it :
P=D(z-+a)(2+8)(z+ v)(z—+2d) etc.
Dico iam fi aequatio differentialis propofita  per e dx
multiplicetur eam euadere integrabilem. . Erit enim

ox e 5 O T 40 Bd Cdd D43 ad" Y
e**Xdx—e dx(Ay—}—a_g + Sy D -)

cuius integrale ponamus effe :

2 e “x(A/ Bdy | Clady D/d’y Adﬂfxz—
fe K= J+ T dx’+ ax?® -+t dx™ )

Sumto autem differentiali- habebitur

; ’ A2 ad"
e Xdx—e**dx (ocA’ S ER-L) I A 7},7‘7

- ekt
Tom. III. Nov. Comment. C quae
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quae fi cam propofita conferatur erit :

r— A
Ar=4.
+—B __ A
B ._‘“’-“ az
s C B A
C —a —a’+a‘ i
D A

D/:E P ‘+a’ ~ af
quibus _valoribus vsque ad vltimum contmuaus, peruenie-
tur ad hanc aequationem :

A—-Bo4-Ca*—Da’+4+Ea‘— ..... 4 Aaa"=o0

cum igitur o fit radix huius aequationis erit z —- « faGor
iftius - expreflionis

P=A-B2+4C2” D2 Ez*+-....--a2"
exifiente P—a (24 a) (2 —4-8) (24 )(2-+ 8 ) etc.

§. 10. Prima ergo integratione abfoluta erit
ad™y
S da"t )
Formetur hinc iterum modo ante expofito haec ex-
‘preffio :

P’—=A’4+B/z24-C/2" D’z +....-} az™
Cum iam fit:

e=**fe* X dx=A’y + B'dy+°;if’—|—n'd'y+

A—aA’

B—aB’4+- A"’

C=aC’4 B’

D=aD’"+C’
etc.

P
— 24-a.
¢t

manifeftum et fore P=(a-=2)P’, ideoque P’ —




ALTIORVM GRADVVM INTEGR. PROMOTA. x9

et P/=a(2+48)(z+y)(34-0)(z-¢) etc.
Simili ergo modo , quo fupra Vfi fumus , euincetur hanc
aequatione denuo. reddi integrabilem ; fi multiplicetur per

e dx. .
Sit igitur aequatio integralis hinc oriunda.

" " du—z
Je&  dufer Xdr= e€x<A’ “y+ B—d-;lz ot i %‘?-{- L - JL—"—_"}’
fietque comparatione inftituta
A/—FBA” '
B — g 13 %4 7L A
C/'—8C” 4B
D/'—8D”=C"
etc.
Ergo fi ponatur s
P/ —AY4+B/2-4-C/2* D"z 4~ oo f A
erit P/—(8-+2,P” , et P/ =35 = e Vnde fit
P”/—=a(z+v)(2+49)(2-¢) etc. filicet hinc duo
jam fadtores z—+ @ et 26 funt egrefi, Eft autem :

(8—a)x
ﬁ(@—a)xdxﬁ“fde:’.e e XA~ - Je®Xdx

vnde aequatio bis integrata reducitur ad hanc formam

-® —Gx
X g X A= Ay By S0 e

dx?
MN—
D“d%y ad J
d;’ .. L ) dx-'l-_z

§. 1x. Cum porro hinc pofito I pro yect 2 pro

a .
7% etc. prodeat haec expreffio,
C 2
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P//_A//+B//z+C//z e - ¥ A
fitque P/— A (24 ) (z—l-b‘)(z—-l-—e) etc.
manifeftum eft aequationem vltimo inuentam denuo red-
di integrabilem fi multiplicetur per eX*dx, fit aequatio in-
tegralis hinc oriunda haec :

(Y=0)% s (V-8)2. -
ﬁ toa J Xdx - f————xeg"de— V(A 22

ad'"3y
g
‘ —= g dx’y e —+ _d;‘-"‘T)
fietque ex comparatione terminorum homogeneorum :
AV — v A’
B/— v B/ =j A7’
C// = ,Y C/// + B///
D = D -t C7?
etc.

Quare fi ponatur :
P///-—-A///_l__B///z_[_C///z +D///z _+_ +Azﬂ-:

2 777 S ._______-1’____
erit P (7 —l—-z)P gt P z—b—”r = (e @) (R4 8) (Y]
vnde fequitur fore :

P7=a(z34-0)(2+e)(24-¢) etc.
Cum autem fit generaliter fe®=Y*gx [ X gy
(p.—v)x
¢
g ”"de-ﬁ—,-u Je**Xdyx, fi hinc integralia re-
ducantur reperietur.
__e-.u ax _____..g” 6x
Eawa Je “Kdrtiggng Je Xt gyramy JeVXdx
_'_“ /) C”’ddy ‘ D’”d’y A d"-—;j,
"'—A j+ da W .a_l— dxn—go
v (S

§. 12,
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§. 12. Si hoc modo eo vsque progrediamur , quo-
ad nulla amplivs differentialia ipfius y fuperfint,, tom eX
altera parte aequationis habebitur vnicus terminus %i:.—y ==
sy ; id quod cueniet , fi integratio toties fuerit inftituta
quot maximus exponens 7z continet vnitates. Ad hoc
ergo vltimum _integrale commode exprimendum , cum
fit ‘
A-+-Bz—+C2'—Dz*+f ... +a=a(2+a)(z+8)(z+y)etc
formentur ex radicibus «, §, «, 0, etc. fequentes
valores

N—a(8—a)(y—a)(d—a)(e—a) etc.
PB—a(a—8)(y—8)(d—8)(e—8) etc.
C=a(a—y)(B=y)(3—y)(e—y) et
D=a(a—8)(8—3)(y—3)(e—7d) etc.
CG=on(a—¢)(B8—¢)(y—¢)(d—e) et
etc.

quibus inuentis erit integralis aequatio vltima quae fita:

-0X e—ex e—'yx
y=5 [e¥Xdx g [ Xde -5 feV* X dx --etc.
quae cum tot contineat terminos, quoti gradus fuerit ae-
quatio differentialis propofita. ‘

Ady

X:Aj+%y+cdiiy+%?+.....+7xjr

. totidem inuoluet conftantes arbitrarias , ideoque erit inte-
gralis completa. .

§. 13. Alio autem modo valores quantitatum 9f ,

D, €, etc. exprimi pofiint,,  qui plerumque multo
commodius negotium conficit. Dico enim fore Y = -
Cs (1
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fi vbique pro z fubflitvatur — a, feu i ponatur 2—-a,

—o. Cum enim fit )
P—a(z+a)(z+4-8)(z+vy)(2+7J) etc.

erit differentiando :

= A(Z4B)(z+y )2+ etc.+AZEDE (51 €Y 2y )2+ Jete.
Si iam ponatur z=:—a pofterius membrum’ euanefcet , et
prius dabit :

E=a(8—a)(y—a)(d—a) ec. = 9.
Cum autem it P = A 4-Bz—+4C2*4-D2" +-....+a2"
erit : .
j—z:B+2Cz+3Dz'—|—4.Ez’+....+nAz""
ponatur ergo ¥=—-—a, feu fiat 24 a—o, erit
Y=B—2Ca-+3Da"—3 Ea’—l— etc. ..., naa™*
fimili modo reperietur fore
BD=—B—2C843DE*~4EB’ . . +nagr
C=B—2Cy—+3 Dy —4Ey ... j—_nA'y""

etc.

§. 14. Si ergo huiusmodi proponatur aequatio

X=Ay+ 5252007 B9 L e

quam -integrari oporteat , ante: omnia ex ea formetur haec
expreffio Algebraica

P—=A+Bz+ C2’+ D2’ Ez2*4 etc.
cuius quaerantur omnes factores' fimplices, cuiusmodi vous
fit 2+-a, atque quilibet factor dabit partem integralis i-
ta vt omnes partes, quae hoc modo ex fingulis facori-
bus eruuntur , iunctim fumtae exhibeant completum ip-
fius
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fius y valorem finitum. Scilicet i facor fimplex fuerit
iuentur % —j- ‘¢, tum quaeratur  quantitas 9. vt
fic

Q[-_:B—zCa+3Da’—4.Ea’+etc.
qua inuenta erit pars integralis ex boc fadtore 2 -«

oriunda haec
e -ax

g Je Xdx.
Hidc perfpicitur fi faGor fimplex formae P fuerit 2 — a3

tum fore
—=B—+42Ca-t3 Da*4~4Ea’ 4 etc.
atque integralis partem hinc oriundam efle

P :

5 Je¥Xdx. ‘

§. 15. Supereft autem vt oftendamus , quomodo
iftae integralis partes fint comparatae, i fa&orum fim-
plicium aliquot fuerint vel inter f& aequales vel imagina-
rize. [Ex fuperioribus enim liquet vtrogue cafu partes
integralis fingulari modo adornari debere , vt formam fini-
tam et realem obtineant. Sint igitur primo -duo fatto-
res 3—a et z—§ inter fe aequales feu B—a, eritque"
tam 9 — o qum P = o; et veraque pars integralis
euadet infinita , altera quidem affirmative altera negatiue,
ita vt differentia Gt finita.  Ad quam inueniendam pona-
mus & — & -, denotante w quantitatem euanefcentem.
Cum ergo fit . _
ﬁ:A(a—@)(a—'y)(a—b‘)(a——e) etc. et
%:A(@—-a)(g—'y)(ﬁ—é‘)(ﬁ—e) etc.

fumtis
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fumtis litteris ¢, €, o/, &, etc. negatiuis; erit,

N=——aw(a—y)(a—03)(a—e) etc. et

B—= aw(a—y)(a—d)(a—¢) etc.
Tum vero erit % — ¢®+*—¢* (1 -wx) et =
e (1 -wx). Hinc pars integralis ex factoribus binis
aequalibus - €t 2-8 oriunda erit’
ax ax
;Tfe‘“"de—F-e (é;—wx)fe‘“"(z—mx)de
Ponatur :

‘=a(e-y)(a-8)(a-e) etc.

erit Y——Y'w et B=Y¢w, vwnde fiet ifta pars =
2%

Mo ((1 ~+wx) fe—* (1 —wx)de—fe-“”de) =

e
I (wxfe—"‘”de—wfe"“xXxdx) &=
eax = eax

W(xfe—“dex—fe—“”Xxdx):m—/ Jdx fe** Xdx.

quae cft pars integralis ex factore expreflionis P quadra-
to (z-ea)”oriunda. , .

§. 16. Valor autem ipfius Y/ fequenti modo com-
modius exhiberi poterit. Ob 8=« , cum fit
P—=a(z-a)(z-y)(2-9)(2-¢)etc. =A~+Bz4-Cz*+Dz’—+ etc.
‘ponatur A(z-ry)(z-0)(2-¢) etc.='Q, ita vt valor ipfius
Q pracbeat Y’ fi loco 2 ponatur a.  Erit ergo P —
(2~ Q, et differentiando 4? = (z-a)* Z,L%—I;-z(z-a)Q atque
;'—';j;’ —(z-a) g-“;% —~+ 4.(%-a) 3%4—2 Q ; pofito nunc 2 —e
fiee Q = =5 =9, orieturque 9 fi in 755 ponatur
#—a. Eft vero
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d” —C4-3Dz-+6E3 ‘-10F2 +15G~ — etc.

zt.—-—

vide ﬁt
N =C—+-3 Da-+6Ea - 1oFa*—13Ga' - ete.
Quare fi propofita hac aequatione :

Xyl iz S8y BEP LY e

expreflio hinc formata
P= A—i—Bz—-\—-C~ ~+Dx *1-Ez' -t etc.

fuabeat factorem quadratum (2 - ), famatur
QI”’C—}- 3Da-+6Ea ——I—IOFa ~i-1 5Ga'4- ete.

entque pars integralis inde oriunda ;

Ql/fdxfe_ade.x

es formulae P fuerint cogniti,

Sin autem reliqui faltor

nempe
:A(z—a)”(z—fy)(z-—z‘i;(z—e) etc.
erit Q[’:A(a—'y)(a—a)(a—s) etc.

§. 1. Ponamus iam tres facores inter fe cfie aequas
les, feu fit in fuper ¢y —a, at ob rationes fupra €xpo:
{itas ponamus
v = oo, erit Q[’——-Am(a 8)(a-e)a-g) ete.
et €=a(y-0)(v=9)(v~ —e)(y-4) e
feu §=2a0w *(a=3)(are)(a-g) et
Gt Y7==n(a-8)(a—¢)(a-q) etc.
erit == W uwet €= 9w’ Fadtisque his fubflitus
tionibus tandem reperietur_pars integralis €x factore cubi-
co (z—a)’ oriunda haec,

Tom. III. Nov. Comment. D

eﬂé
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e ax
glpfdxfdxfe_“"Xa’x
exiftente :

"=D-4-4Ea-+10Fa’4-20G a4 etc.
Facilius autem hoc immediate: ex aequalitate trium: fico-
rum oftenditur:  Sint” emim , tres faGores quicunque (2-a)
(2—8)(z—1 ) ac pofitos

A=n(a=8)a—y)a—38)(a—¢) etc. ’
B=n.8-a)(8—1)(8~3 (B—¢) etc.
C=a(y-a)(y-8)(v-8)(v—e) etc.

erunt integralis, partes hinc oriundae.
ox :

Ex )
egi'fe.'“”de—-l—%-fe‘g“de—i—- g‘fé“"’dex'.
Pomtur iam 8=—a—-w et vy —=a—+ @, exiltentibus w et
@ quantitatibus evanefcentibus ,, ac pofito |
N " =na(e—d)(a—e)(a—{) etc.
erit Y=Y P; B=Y"u(w-0, et =Y P(P-v)
tum: vero: erit e —e®( 1 4—wa—+fw 'y, e‘g"‘:e—“"'
(r- wa—1w'™) et ew‘“e"‘x(l—lf Pr+1P°x%) , e Vr—pax
(- (Dx—,—zq)x i Quibus; fubftittis, ternae: integralis par-
tes. abeunt in :
g [e‘“"de\w—(D-l—(DJr w(DH 10 Pr” —w—w(Dx-\-zoJ(D x*)
— g Jer = X ada(~wP- ww(])x—kwq}—l—w(bq)x) :
ﬂ w(})\ Je Xt da(lwwuP-1udd)
fublatis: nunc' per' divifionem fitteris evanefcentibus w et ¢
factor cubicus (z—a) dabit hanc integralis partem:

e&”'

T




Jaxfe—*Xdx=

Jaxfdxfe=**Xdx—

Jasfaxfirfe-Xdr=
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ax
5;:,[ ~ (s for = Xo-sfe=* Xadv—-1 frm " Xands)
quae reducitur ad hanc formam fimpliciorem :
eax
Q—I;fdxfdxfe—“"}(dx.

exiftente /=D -+ 4Ea—+-10Fa’~20Ga"+ ete.
filicet valor ipfius 9f/ oritur ex formula L5 pofito
T=, |

§. 18. Simili modo vlterius procedendo patebit qua-
ternos fictores inter fe aequales feu formulae F—A--Bz
—+C2' 4 etc. faGtorem (z—a)" pracbiturum fore hanc
integralis partem :

e [dx [dx [dx fe—**Xdx

E--5Fa—15Ga —-35Ha™ - etc.
qui denominator ex formula fg‘gz nafcitur ponendo 2—ae,
Superflium  foret pro pluribus factoribus fimplicibus in-
ter fe aequalibus partes integralis , quae ex ipfis conflan-
tur hic exhibere , cum lex , qua hae partes formantur, per
fe fit manifefta. Ceterum complicatio plurium fignorum inte-
gralium in his formulis nullam involuit difficultatem , cum
facillime ad fimplicia integralia reuocentur, Eft enim
xfe—=Xdv—fe—*Xxdx

%
¥ =X dy- e xfe—** X vdx - fo~ X awdx
I. 2.

& Xdu-g 5" [ X adu-tgx fer*Xandy - fe*Xa"dx

I. 2. 3.
ctc.
D2 §. 19.
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§. 19. Expeditis factoribus aequalibus pergo ad facto-
res imaginarios. Sint ergo formule
P—a(z-a) 2-8)(z-)2-d )(z-¢) etc. —A-+Bs—-Cz’+Ds"
| —+Ez2* etc. bini fatores z —a et z— 8 imaginarii , qui hoc
1] non obftante multiplicato pracbeant productum reale

 2z—2kz cof. O -1-kk
| erit ergo a=k cof. P—4k¥V —1. fin. O

et B=kcof @ —kV —1.fin. P

J harumque litterarum. : poteftates. quaccunque - ita fe habe-
| bunt,
| ‘ a*—k"cof. nP+k*V —1.fin.nd
| gr=k"cof. nP —k"V —1. fin.nP
{am primo erit :
| Pl R B k—",_:lxﬁn.QL kG - xxﬁn.¢’+fh——‘;;x‘ﬁn.q>‘~ctc)

l 1 2 o 2+ 3
ideoque
e%* = et - P cof kxfin. OV -r.fin. kxlin.Q)
e® =P cof kafin. O — V -1.fin.kafin. ) »

e =R P colkafin. O — V — 1.fin. kxGn. D)
et —e R AL cof kafind -V - 1. fin, kafin. )
Deinde cum fit :
N—B~4-2Cu--3De’ - 4Ea’+4-5Fa*—+- ctc. et
| NB—=B+4- 2C84-3D8* 4 EE° 5 F8*—+ etc.
fuperioribus valoribus. pro a et & fubftitutis habebitur

o — B-j-2Ckcof. P+ gDk col.aO-+4Ek cofl: g - ete.
= - (2CkfinP+-3Dk fin. 2P+ 4EL fin. 3 P+-etc. ) V-1

- B-2Ck cof. P—+-3 Dk’ coll 2 P-4 E4’ col P+ ete.
B—_ (2Ckfin P+3 DL fin. 2P+-4E£ Gn, 3P-4-etc.) V-1.

§. 20.
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§. 20. Cum autem 2—& et 2 — & fint factores
formulae P = A -+ B2+ Cz*+4 Dz*—+4 Ez'—+ etc.

erit
A-+-Breof. P+-Ck'cof. 2O+ DEcof. sP+-Ek'cof. 4P-etc. =0
et Blfin. P-+Ck'fin. 2P-+Dkfin. 3 P+Ekfin. 4Petc. =0
Ponatur nunc :
o3 =B 2Ckeof. -+ 3DKcof. 20 4Bk cof. 3P+~ ete.
= 2Ckin. -3 Dk fin. 2 P-+4Ek fin. 3P+ etc.
atque fiet

=M -+NV—1 ¢t PB=M-NV—1
ficque imaginaria a realibus erunt feparata. Cum nunc

ex ambobus faG&oribus z —o €t 2 — g npafcantur iftae in-
tegralis partes

&%= e,
P Xdn g Jo T X%
Bae abibunt in hanc formam =

(MN-—NV—1)e>e _-‘“*de—}—»@)‘e—;-mv ~1)e e Kdx
At eft:

..-‘——

el eof. kafin. Pfe e PXdx cof. kafin. @
X dx__—V— £ = Peof kafin. Qfe P X dufin kxfin. )
V-1 Aty kvl Qe+ ¥ X ducofexfin. P
-2 ® fin. kxfin. Qe —kecof DY gy fin. kv fin. P
—y-e* s P col kafin. Qfe-t=ed X dx cof. kxfin. (0))
'»,exfe.e,de.ﬁV 1 Feeideofknfin Qe X dufin kafin. P
= /1 J=e 0, kfin Qfe =X dvcof kxfin
_-e*=8 i, ki, Qfeed P X dufin. kafin.
Partes ergo ambae integrales tranfibunt , imaginariis fe mu-

tuo fublatis , in hanc formam ,

D3 nm
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2 ke P ,
%ﬁ?’ (cof-kxﬁn.(b_/é‘k’“‘”"an’x;of.kxﬁn.(D+ﬁn.kxﬁ 0. QP PK Jufin kxfin. )

kacof,@ !
-l-;%'l_g?(ﬁn.kxﬁn.q)ﬁ"km‘dexcoﬁ kxfin.-cof. kxfin. Qfe*FPX Jufin kxfin ¢b)

quae etiam hoc modo exprimi poteft :
2 e*lP (R cof. kufin. PN fin. kxfin. Q) o=+ DK gy cof, kxfin. -
M +N 3(9)2 fin. kxfin, O — Y cof. kufin. P)fe—* PX gxfin, ky fin. ) i
Haec ergo pars integralis oritur ex formulae

P=A4B2z-4Cz’4Dz’® - etc. faGore trinomiali
Re¥—2kzcol. P 4 kf,

§. 21. Simili modo fi bini huiusmodi factores tri
nomiales fuerint inter e aequales, feu fi formula
P=A-+Bz-4C z’-—}:—Dz’-—i—Ez‘—f- etc.
fattorem habuerit ( 22— 2kzcof. P-kk)* , pars integralis
hinc oriunda reperietur ex formulis pro binis fa&oribus
fimplicibus  aequalibus fupra inuentis reperietur.  Ponatur
nempe § =
M’'—=C-4-3 Dkcof. —+6Ek cof. 2 D1 0FE cof 3P-etc.
N =  3Dkfin. ) +6ELGn. 2P+4-10Fk’cof, 4P etc.
eritque integralis pars hinc oriunda , .
o phrcefO (9Mcof kxfin. D+ /fin kafin PYdfe*IPX dxcol kafin. P+
NI+ §(§))zlﬁn.kxﬁn.¢—m/cor. kefin. Q)fdxfe~*' X dxfin. kxfin §
Sin autem tres fatores trinomiales radices imaginarias con-
tinentes fuerint inter fe aequales, feu fi formulae |
P—A—+B2+4-C2'+Dz2'Ez*4-F2* 4 e,
factor fuerit (3%-2kzcol P-4-kk)" fatuatur -
//
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N /—D +- 4 Fkcof Q- 10Fk cof.2P+20Gkscof. 3P+-ete.

N'= 4Ekfin.P—+-10Fk in. 2P 420Gk lin. 3 P +-ete.

atque pars integralis ex hoc factore oriunda erit
’.inzwf»@‘ b 3'9}2”c0(.k1:ﬁn.(1)+9}” in.kvfin.) fdxfdxfe ¥ PX dxcol kxfin D4
Ww’fz—t_ NI ¢ INin. kxfin. - cof. kxfin O dxfdrfe X dxfin. kxfin, ¢

Hinc igitur iam lex perfpicitur , fecundum quam iftae in-
tegralis partes formari debent , i maior poteftas formu-
lae z 3 — 2 k zcof. @ -4~ k k fuerit facor ipfius P : ideo-
que omnes cafus, qui vnquam occurrere poffunt hinc con-
ficientur.

§. 22. Ex his ergo fequenti modo refolui poterit
hoc - LA

, Problema.

Tauenire valorem' ipfius y in quantitatibus finitis ex--
preffim:, qui ipfi conuenit ex. hac aequatione differentiali:
cuinscunque gradus =

X—=Ap+32 + G - D2 Y+ G e
vbi differentiale 4 x ponitur conflans , atque X denotat:
fin&ionem: quamcunque ipfius x%

Solutio.

~ Ex aequatione propofita formetur fequens: formula
Algebraica & ‘

P—A-4-Bz—4-Cz*+ D2’ Eg*+Fz2'4 etc..
cuius: quaerantar’ omnes fatores reales tam fimplices’,,
quam’ trinomiales , quippe: qui faGorum fimplicivm’ imagi.«-
muriorun vices> fultinent ; et fi: quii horumi fictorum: inter’

&
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fe fuerint aequales, ii coniunctim repraefententur.  Quo
fi®o pro fingulis faGoribus qnaerantur conuenientes inte-
gralis partes , atque omnes iftae partes ex cunctis factori-
bus oriundae , fi in vnam fummam colligantur , dabunt
valorem ipfius y quaefitum, qui erit integrale completum
aequationis propofitae. Sequenti autem modo ex fakto-
ribus formulae P integralis partes reperientur.

I. Si formulae P faltor fit z—Xk
Ponatur =B+ 2Ck + 3Dk’ 4+ 4EL 4+ 5Fk*+ etc.
eritque integralis pars huic factori z—*k refpondens :
kx
e’ﬁ“ Je =X dy,
IL. Si formulae P factor fit (z—k)’
Ponatur  —C—-3 Dk+6Ek"+10Fk’~15Gk*—+ ete,
eritque integralis pars factori (z—k)* refpondens :
kx
S Jdxfe—"X dx.
IIL. Si formulae P factor fit (z—k)”
Panatur =D 4 Ek—+10Fk* -+ 20 Gk’ 435 Hk*~1- ete.
eritque integralis pars faGori (z-k)’ refpondens :
kx
%fdxfdxfe"k"de.
IV. Si formulae P faclor fit (z—Fk)*
Ponatur = E-}-5 Fk—+ 15 GE'~+ 35 H -0 1k* - etc..
eritque integralis pars facori (2—k)* refpondens ;
k

e-g‘jdxfdxfdxfe —keX dx.
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V. Si formulae P fatlor fit zz-2kz col. O +-kk
Ponatur : .
PR—B-+2Ckcof. P+ Dk cof. o+ 4Ek’ col. 3O+~ etc.
N= 2Ckln.P-+-3DE fin. 2 P-4 EL fin. 3P+~ etc.
erit pars integralis factori 23— 2 k2 col. —+ kk relpondens :
o0 k=kD ¢ ) colkafin. P+ fin kv fin. Q) fe U PX dx cof kx fin .(D-I-g
AR LM in kxtin:D— I cofkw fin.P) fe™ DX dae fin ke fin. P
VI. Si jormulac® faclor fit (22~ akzcof. P-+kk)’
- Ponatur :
& —=C~-3Dkcof. P-4+-6EF cof. 2Pt 10Fk cof. s+ etc.
N —  3Dkfin. P+ 6EK fin. 2P+ 10Fk’ fin. 3P~ etc.
erit pars integralis factori (2z—2 kzcof.D-+-kk)" refpondens :
ocke e ® ¢/col kafin P+ fin.kafin D) fdafe=FPX ducol kxfin (D—\—E
MR 3@)‘260.]&4‘%.({) - o kafin.Q)fdxfe =4 X dxfin kxfin. P
VIL Si formulae P faCtor fit (22— 2kzcol O+kk)
Ponatur : )
N —=D--4Ekcof P-i-1 oFk cof. 220Gk cof. 3P4-etc.
N—= 4Bk fin.P—4-10Fk’ fin.2P 420Gk’ fin. gP-t-etc.
erit pars integralis falori (2z—2ks cof. O+ kk)® refpondens :
o @@ CSRRcof kxfin ,CD-ngﬁn.kxﬁn.@)[dafdxﬁ'f‘mf@)(dxcoﬁlw:ﬁn.(D—}-
MR in xfin. P—Fcof kxfin. ) fafdrfer? Xdxtin kvfin. P
etc.
~ Omnes igitur iftae partes fingulis faGoribus formulae P
refpondentes in vonam fammam colleétae dabunt valorem
ipfius y -quacfium. Q. E. L.

6. 23. Explicata ‘hac regula , cuins ope omnes ae-
quationes differentiales in forma generali contentae . inte-
Tom. I1L. Nov. Comment. E grari
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grari poffunt , aliquot exempla adiungam, ex quibus re-
gulae huius vfuis facilius perfpicietur.

Exempl. 1. Propofita fit haec aequatio dxﬁ‘érentlahs
fecundi gradus.

ddy
X—‘-}l T dxz
Hinc igitur formula Algebraica P erit — r—22 cuius fa-
Gtores funt -1 et 3—1. et ex formula prima erit
dPp ~ ‘
—az=—22 pro factore ergo ¥~ 1 obk—
A

- 1 erit == et pars integralis — - Je*Xdx. Proal-
tero fatore eft k=1 et K = — 2, cui refpondet pars in-
x

v e v . .
tegralis — — [e—*Xdx, quibus partibus collectis erit in-
tegrale quaefitun.

y=ieT*fe*Xdx-1e* fe—*Xdx.

Exempl. 2. Propofita fit haec aequatio :

A e zady saaddy  afd%y
X—J’ = dx? dx3

Erit ergo P—1 - 3az+3aazz —a’2*=(1-az)". Su-
menda ergo eft formula tertia , eritque £=—%,et § =
:;:; ——g¢°, vnde prodit mtegra]et quaefitum
J=-16"%fdx [dx fe—**Xdx feu
J== e Y x fdx fe " Xdx-[xdx fe™"Xdx) feu
J=- e (ixx fe " Xdx-x e~ Xxdx-}1 jé—"""Xxxalx) 4
Exempl. 3. Propofita fit haec aequatio :

gaddy
X——~ + dx‘l

Erit ergo P—1 +4-2222, quae ad formulam V pertinet.
Erit nempe cof. §=o_ fin. P=1, et k=% Porro ob
: A—




ALTIORVM GRADVVM INTEGR. PROMOTA. 35

A=—=1, B=o ¢t C=aa, eit M=o, etN=2a,
~ wnde erit integrale :
' y=2fn.% [Xdxcof. 3 ' icof £ fXdxfin. 5.

. Exempl 4. Propofita fit hacc aequatio :
| atd 'y

: h'.l' -——,}’ —+ ~aFs

. Erit ergo P— 142", cuius duo funt factores 1-1-a%
et 1 —az-+-aazz, Prior ad formam z-k reductus ,

dat k——:: et ob A—1 ,B=o0, C=o, et D.__a,

a9

i erit ex formula prima K=—23 4, et pars mtegrahs
5ae—x afex sX dx.

Alter B&or 1—az—-aazz fen zx- = + - cum for-

mulaV comparatus , dat k—2%; cof (1) Let fin (D =

Y gtque P = 60°. Deinde eft N — 3 acof. 120" =

’a et 90 — 3 4 fin. 120 __”"’ vhdeg)} .+-§)} =
2 M 291
9aa 4 alque mt:+gz e ;a - et M + N2 _-—34 Pars in-

tegralis ergo hinc oriunda eft:
B L ¢®9(—cof £L +V3.fin. w,) Je X ¢ cof ,a- :
+ % =2 fin. ""’ V3.cof. L) fe-= X dx fin. 57
feu =2 ¢=29cof, (2% ts ~+60°) je—" X dxcof. 22
~ & e %in. ( “::,’ —-60°) fe~***X dx fin. “"‘
Hinc igitur integrale quaefitum erit :
i j:;‘,,e‘“"f/é“"’XdA Lg% 0of (0460 ) #* X dx cof, 57 s
—2 %2 fin (224.60°)f* “0X dx fin. =5
Haec ergo exempla fufficiunt ad regulam pro quouis cafu
oblato accommodandam.

E 2 ) DE
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