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CIRCA RADICES ADQVATIONVM.

Auctore

L EVLERO
I.

'Si habeatur - aéquatio algebl‘aica cuiusuis gradus ad
rationalitatem perducta: | -
X -—A:x:m'“‘—l-JBa, S o7 -|—D3: “4+E¢””“5+etd.
quam etiam. hac -forma exhibere licet
| 1—~—+xz+x3+x4+m5+et0
ac pomatur” \ '
fx = summae omnium radlcum |
[x° = summae ‘quadratorum earundem 1ad1cum
[x? = summae cuborum |
[x* = summae Biquadratorum .
et ita poro; . .
notum est has summas ita a se 11‘1111061’11 et a livteris A,
B, C, D, E etc. pendele vt sit:
fx =A |
fxr = A fx —]——
' f:cg-—‘Afmz—l—Bf:c +SC
fer=Afe?+Bfr+Cfr 44D
f:r:S A[:n*—l—Bfa:*—i—Cfscz—}-Dfx-}—SE
| ... etc, ) .
. 6. W

Rl

IR

TR

A L

o A T T MR T T T AR



E '%f:.a.“:."%? .
SERREES

S =
= e
rrsy

e

T

ERae

52 OBSERVATIONES
S I,

Ex hac ergo progressmms lege smgulae hae summae
potestatum ita se habebunt euolutae : ‘

f:r: = A

fr=Ar4 0B L -

[P =AM 3A B4 3C

Jo* =84 4AB+ 4ACH 4D
~+ 2Bz

: 'fxs = A+ 5AB+ 5A:C 4 5AD+ 5E

+ 5ABz .4 5BC _
fx"*—'A6+6A4B+ 6A*C 6A2D .. 6AE+6F
* . QA*Be 12ABC- 6BD
+ 2B BCC
fa:7—A7+ 7A’B+ TAC -+ 7AD 7A2E+7AF+7G
- o+ 14A3B2—|—2 1A’BC+-144 BD+- 4BE
L ek 7AB3+ 7ACZ+7CD
R M= 9B:C

‘Vlterms has formas non continuandas esge arbitror , cum

harum contemplatlo sufficiat ,* ad legem qua singulae for-

- -mantwr explorandam, - .

- IIL
Vit ordinem quo in his formis smgnlae htterae A, B, C D,
E etc. inter se Componuntur, facilins persplclamus, llttelde A

trie
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- tribnamus vnam dlmensmnem, litterae B duas, litterae C tres,
litterae I quatuor et ita porro, - atque- manifesum est in quall- '

bet forma nonnisi einsmodi occurrere terminos in quibus dimen-

sionum numerus sit exponenti potestatum radicum, guarum

" summa exhibetur, aequalis. Ita in forina [x7 singuli termini

“continent septem dimensionés, atque adeo omnes termini per

mutuam, comblnatlonem septem dimensiones adimplentes in ea

rlepeuuntm, quod etlam de omnibus for mis est. tenendum Ime-

primis autem obseruari conuenit, alias lltteramm A,B,C,D
etc. potestates in has formas non :mgledl, nisi quarum expo-
nentes sint numeri integri et pOSltlLll, vnde pro quauis pote-
state summatoria omnes termini eam constituentes ex. litte-
rarum A, B, C, D etc. combihatione‘assignantur, quorum qui-
dem numerus semper est ﬂnltus etiamsi 1psa aequatio pro-
posita in infinitum excurrat. -
- - 1V, | -
Cum igitur pro qﬁaui's’potestatc ipsi termini, quatenus

ex litteris A, B C, D etc. conﬂanmr, nullam inuoluant diffi-

| cultatem, totum negotium ad vncias numericas guibns singuli -
. termini sunt affectl, reducitur. Ad indolem autem Harum vn- .
ciarum explorandam, seposita prlma littera A terminos secun~
dum reliquas litteras B, C, D, E etc. ita in ordines disponi .

conueniet, vt in prlmo harum litterarum nulla, in secundo
ordlne smgulae tanmm, in teitlo vero bmae, 1n quarto
ternae et ita porro reperiantur, hoc modo: o [z
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A* + 3AB
-+ 3C

s

Av 4+ 4 AB + °BB

-
-1

4AC
4D

I

AS

5AB & SABD
5A2C—|— 5BC
5A2D -
5E

1l

%

6 A*B 9A=BB—|-2B5
6 A%C 4- 12 ABC |
6A*D . 6BD
6AE 4 3CC
6F .

1l

>

T ASB 14A3BB - 7AB3

7A4C -+ 21 A*BC - 7B2C
7 A'D + 14ABD.

1AE 4 7ACC

7AF ++ 37BE "
7G  4-. 9CD

_+++++++++++++++

sxt—
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e = A8+ 8ASB+ 20A* BB+ | 16A2B3+9B4 o

4 8AC 4 32A3BCH24ABC
4+ 8A*D 4 24A*BD + 8B D
4-8A’E +12A:CC+ 8BC .
. 4 8A*F - 16ABE
| . 4+ 8AG-416ACD
+8H 4 8BF
+ 8CE '
+ 4DD.

V.

In cuquque formae ordine primo et secundo’ nulla

plane occurrit difficultas, nullumq_ue est dubjum, quin pro
forma [x" sit primas’ terminus A secundus vero ordo ex
2

his” constet termmls

A“_2B+11A —I0 AT ‘D+nA 5E—|—-etc

I sequentmm vero ordinnm ratio minus est manifesta. Hanc au-

tem cncumstantlam perpendentes, quod exponens n in omnes

_quoque sequentes vncias tanquam factor ingrediatur: deinde
" etiam quod quaelibet litterarum B, C, D,E etc. combinationes,

_ simnl permutationum numemm lnnoluant, ploutl in polynomii

potestahbus occurrunt; siin singulis terminis hos binos facto-
Yes seorsim exhlbeamus leni adhibita attentione - deprehen—

demus” in genere has formas ita expressum iri.
Ordo




56 | | OBSFRVATION ES
Ordo 1. Orclo II ~Ordo III.

[ = AP AT T B 4 2D AMT4BR

Or

o nAYT C+“(”"‘4) A" 9BC
A" *D +”(n“'"5) A" °(2BD + CC)
A" 5E+’ff“—5) A" 7(2BE +-2CD)-
AP F 42— A8 (3 BR . oCE+ DD)

+nA*"'G +“(f:3’ A" (2BG =+ 2CF + 2 DE) -

-etc.. _ etc.

do IV.

_]_ n(n—-*-—-q.)(n—- 5) An-——é Bg
-3

1.

+n(n“5)(“—5) A“‘""'I 3RC
3
+ u(u-—sJ(ns——*z) AP—S (3B*D-4- 3BC?)
- M nE 8 AR (3B 6BCD - C?)
+:n(n—8)(ﬂ——9) Aﬂ"—m(ngF —+- 6 BCE + 3BDD—]— BCCD)

i.2.3
etc.

Ordo 7.

. +n(n——5)(?t—5) (n—1) AW—S B4

. ”+n(n—5)(n-—7)(n——8) An——-g 4B= _ :
‘-+ n(n—7) (:m—s) (f-—-9) AP (4B°D 4. 6B:C?) -

3.4
_I_n(n—--S) (n—9) (R=—10) pm—1 B’E 4 12B20D —+ 4BC?)
4

PIPICED GRS DI AT (4BF 4 19B:CE - 6B

I.2.3,4 .

-} 12BC=D -+ C4)
etc. - :

”Ordo; :

. bit
- hu

at
at
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Ordo VI . | |
+ n(n—-—ﬁ)fﬂ.—:‘zi(:n::)(n-——-g) An-—-‘m Bg

n(n-—-?)(n—a)(n-—-g)(n-ﬁm) An-—ux 5B4C

"i'" 1. <45 M

+ n (n—%) (In'—~9)(n = ::) f’*—_"J A"_ m(‘5B‘*D+ 10B’C2)” |

" n(n-—-g)'gﬂ_—z :3 f.:-_r;) (nmss) g =13 (BB 20B5’CD+10B’C’} |
+ n(n—j--m)gﬂ—: x:) (.n.: ‘:J (n-—=33 An_ 14 (SB‘*F-%- o QB3CF -+ 10BD*

%

T etc,

+30B2"2D+_ 5BC4}

. VI

Hinc~ 01d1nem quemcunque in genere euoluere llce-

: blt, sit. emm 1ndex 01d1nls ?\-l— 1 stdtuantmque membra.
“hitius ordinis ;

+n(n-—h—:)(ﬂr——)\u-n)(n_-—l'ng . (ﬁ}t—z).\.—f;:)Aﬂ--—z)\‘ 0

1 . 2 . 3 . 4
‘ n(u-—-?\-—n)(‘n-——:\-—*g)('ﬂ— Y DN ¢ RN S ) T2 A ¥
e e A A I B P
+n(n—‘:?\——l—3)-(nzl-"— ——4.)(:1.-—--)\-—-',') : (fi?:—ak—l)Anuz)\_.euz_. Q
| _+_ n'(#fh~4)(n—7~~5)(n—~ .—~6‘) (néﬂNfE)Aﬂmah-s _ R

B o3« 8 « #  raahe o A
etc.

‘atque ‘valores htteramm O P Q, R etc ‘ita se habebunt

ut sit : L
0»—:—P%+QZ“+RZ’-+—SZ‘+61:C = (B—|~Cz-4-Dz2 Ez*etc.)
vnde euolutione facta colligimus : |

~ Tom. XV-_ Now. Comm, -~ - = ‘ _ H 0=
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—2x 0D, A—1 RBG
T oe S D, A 0O
S:E‘Ei“_g SCE LR 1)
:;)\ OBé, - 4)\—-1 I?F 3iL2'Q}?:E 2)\1—37.'.??])- 7\—-'-_4"'8(?
=S E R R T R T cFFTEE
slue valerbus lam 1nuentls substn:uendls
0= B* : ¢
_P—AB‘“*C‘ e

;\B)\—-r D+R ()\——I)BN—.@. Cz
B — )\B)\.—-‘IE*_"Q)»O\—I) B)v—-—-z CD“{-A (}t.-—'l) ()\.—-'2) B}\—-— 3 C3

L

S —_— ABK-I F (1—1)BX—-Q(2CE+ DD) 3)&(?\—:}(7;—-2) Bk___j C,z D | :

m—rm——a)(k——sj X g
I S -3 B C‘

ete.
. De hac autem forma generali. probe est tenenduny, ea
rsummarn smgularum radlcurn acI dIgmtatem n e;enataflum

neuthuam expmm, nisi PI‘lﬂlO GYPODCHS ‘B sit DUHIEI‘LIS :

niteger pOSltlLl'EJS, tum- Veto ex forma genelfah quae im. i<

finitum eﬁccurrlt omues termin excludantur in quibus. Tite
tera A e*&ponentem negatmum esset adeptura Hmc guae~
" tsi6 oritur mdximi momenti, qumam faturas sit leor huatas

formde generdlls s 31 omnes termini 111 1nﬁr11tun1 retmean- :

Lo L a2

tar
gat
pel
in

ori

an

ne
P9

h

B!

oy
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CIRCA RAMGES'-AEQVATIONVM;  5e

'"tur?‘ 1dque s1ue exponens n fuemt siue. p091t1uus, siue nee -
' gatmus, sme mteger smc flacttls? Hanc 1g1tur qu.aestm,- '
‘pem quonpiam inde speculatlones maxime notatu dlgnae et’
ine doctr:ma ‘serierum tounam . quandam lucem accendentes
: onuntm , hic -accuratius euoluendam suscepl. - Ostendam.

autem- hac forma generah non summam potesiatum expo- .

nentis - 7, quae ex’ smg.uhs 1ad101bus formantar, 'sed pot1us~

potestatem smulem vnius duntaxat radlms emsqua ma:ﬂ-
'mae axpxlml. '

VIII

Quo hanc 1nnlest1%atlanen1 smphcmxem reddam a gasu
huius aequatmnls 1 ——-4——-—- ‘inchoabo, ita vt litterae C
D,E etc. omnes euanescant ‘pro hoc ergo casu forma nostra

..;genelalmJ m cmus valorem 1nqulr1mus, erit

A" +nAn~_,uB 2is) g% Bz-—l-—"‘(“"“‘m‘” 2\ B‘
+n(n-——s)(ﬂ'—"®(“—7) A}“—BBQ,_i_etc,

3-4

Pondmus prlmo n_' 1, et sit. Valor serlel =¥ Vt Slt
: B ms 6
_s-;—_.A+-—-—z.. 1— 3ok 40500 +etc.

2.3 4 A:’

quae revocatur ad hane f01mam, N , _ ,
—1 TA jx 2B tar 8BY 4 ox.xig g BE ey
S=IAIA LY T s BT et
| v“—IAz-l—]/(ﬁA,A_—}-B) | L
quae st aequgtmm& pr@posn:ae 1ad1*fc maior.- Tum vero iam
. Heg com=




i
4
]

T, e T

a5 AT

M e e e P e T T T L A N L SR I AR e S T S S Ty L e

e

i

S E R T

FEEs

~ exhibitam et in infinitum extensam, sintgue §

6o .. OBSERVATIONES

“constat illins séiiei generahs valorem esse ::( A+ ]/(IAA+B))
ex. quo nullam amplins superest débium, qmn illa: forma, .
gel1eralls potestatem exponenusn vnius tantum radicis. ae—

quatloms, emsque maIOIIS expumat, hoc - saltem cast .

In genere autem eadem coriblusio hoc moda conﬁci "po-
terit. Denotet .9( " totam 111am explessmnem generalem §. V.

5o -), etc. - einsdem valoles, si loco " scnbatm n—1, n— 2,

n—3 etc. atque ex genesi illius er1ess1oms 1ntelhg1tur fore
()—"As(“ ’)-}—BS“ D C 3 L DS ‘”—-l—etc
‘Verum ex ipsa aequatlone prop031ta ‘est quogne
"= Ag™ T BT Cx T - Da™# + etc.

vnde si hae duae aequationes sequenti modo 1ep1aesententur :

A9 B2 T DT

1= e (n) - o -+ — O —+ etcs et

.s(“) s

=3 '_l" xs + xS 1 .#4 '+' e'tc.
quonlam hoc valet pro ommbu‘s numeris n, seqmtur fore:

§

Cum 1gltur posu:o n=— O, sit 5. ) e A° = 1, erit’ pm‘

n scnbendo successme numelos 1, 2, 3 s 4 etc,

Quare

(n—1) (ﬂ —2)
P »,
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Qnale eumtum est in genele fore s( )= &™; hic au’fem pre .

x smm debere aequatloms prop051tae radicem - maxmam,

1nde pdtet quod sumto exponente n mfmlto, quo cast for-
mae nostlae pars | lntegra ab vnluersa non est censenda‘ -

discrepare, summa potestatum mﬂmtesmxalum ad potesta—
tem 1nf1n1te51mc1m 1ad1013 maxalmae solam reducitur.

. .. ) .

En ergo theorema notatu dlgmsmmum, vsumque habl—-

turum amphsmmum, quod ploposn‘,a aequatlone quacunque-

" huius formae'
lmm+x2+xg+x4+“5+etc-'
cums radix maxima sit x==m, expressmms supla §. V exhi-

bitae et in mﬁmtum contmuatae Valor sit m". Quare 31 sumas
tar n=1, eadem ELPIBSSIO 1psam rad1cem maximam exprlmet-’

Vbl imprimis. omni attentione dignum occwiit, quod -omnes

potestates eiusdem radicis per similes expressiones infinitas ex-.

°-———A ;
‘primantur; - quin etiam ponendo n=oob =17

mus hype1b011cus maximae 1ad1c1s m hoc modo exprimetur

— . §35% ‘ 4.5 B3

m“—ZA+_A_2h—zA4~ +2 gAab .
_ C 4.2BC 5.6.3B2C o ) .
+I'T3'""' T2AS galrevy Ta.gAT T
- _+_ 5 (2BD -}-CCj 6. 7(31321)-4—3130@)

A 2 AST e 2.7 AB
‘ +f._ G(mE—l—‘CD)_I_ 7. 3(3B2E+690D+03)
- A 2 AT e 3A9 .
etc, . etc. B ¢

logarlth-.



. 6o

Quomam ergo hlnc cuiusque aequamoms rﬂdlcem ﬂld- '

xmam non solum ipsam, sed etiam ejds quamcunqﬂﬁ p@-
testatemﬁ per series 1nf1n11as commode expumele hcet hmc
prlmum pulcherumam lllam seriem , quam sagaass;lmx in-
genu vir Lambertiss , in Actomm Helueucarum volumme
Iv. pro 1esolut10ne aequatlonum ex tr]bus tantum  terminis .
) constantlum tladldlt deducele llcet: Quemadmodum enlm
supla aequano haec 1 —'—+ . dederat

.'E i AT -—}—I’EA.’I._QB .n(u—g)An—4Bz+n(n—-4)(u~—5_)An— Bg—i«etc .

ita haec aequatlo 1 __-,;A——{—ﬂ dabig

.‘B -.:A’*-J—nA 3C+21(1L~—5)Anu—ﬁcaz+qu—-?)l(m—ﬂ)An ‘9 Q3+etc, | .

123—’

h‘agmgue aeqpath 1 T';'+E . |
fE‘:A ;;}IJ}A »%D%‘n(n ?JAH 8D2 n(n Ia)(u-—n)A'n-ng_{?ﬁm

! P 2 3
1ta concludnnus pro hac aeqtldtmne 1 __+ fore - .
.3;- 3:‘ m%An—mM_i_ n(n—zm—i-!)An—zmMz , n(n-—-—gm-—}—ni(u-—-.gm 4»,3 .
C * TR .
AYTAm Mg ~+ etc.

N

.Stdtuamus nunc .=z y.-' et " :y_' , tum. vero pro M s$cri-
bamus B et © loco 7, atquee ob mo= ﬁ’- Pro resolunone |
hmm aeqtratgp;‘gw gener_alm 1= —=+— hd:bebnnns

Yy = A

e

. -

LM

qu

' xie

sti

ex.

- pre

€ir

qu
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y *A)\ . A 7\ B+ﬁfﬁ+}\~—nu) A 3‘ B2 n('n—I—z)L ip)(;—l«i—-ls?.h) A ;‘ Bg‘

yetut y, pom opmtet nIS Iy ac ﬁet

1,27\2 ,1

; TRl :
nin+3>~~4n)(n+zx—~4u)£n+>~—~&ul A 7?“ - Boi- etes-
‘= 1. 4X4 o —+ o

) ‘XII.

Si igitar aequatmnls 1= }\—f-— . radix ipsa desides

=

> K X2 '
y Ax -——A . B-q-"H‘"”A e Bz R 3»)3(;;—1—3M)A Y B"'
Iu'j.l.
s+ gh— ) (3 oA — g A— '
oy (k32 _‘w«)il = :2)( + 4P«)A n B4+etc

quae est 1psa series Lambertz Toco, aliegato exhibita eoque
‘ magls notatu digna’ wdetm » quod coefﬁblentmm lex satis

quidem esivregulans Ven.lrntamen ita comparata, Vt 51 SC-

ries ipsa propounatur, nalla pateat via eius summam inue-

stlgandl, quod- €0 magis est mirum, qudd mhllommus hus:
ing seriei sunyma: non solum constat, sed aded algebralce

| \exhiben potest, ’cum sit - vna radicum - hmus &equatroms

1= 7\-—}-— ¥ eaque maxinfa. - Peinde vero huius seriéi

_ proprletas ma\ﬂrnz ‘siné. dubio - ‘est moniénti , qudd omnes,

€iag p@testates smuhbus serlebus e}gpnmaf}wr

}(HI . -;- .i'--; . : | ¢

CE

In“dolem hartirh s]ngularmm serrérum & 1e it i alic

quot exemphs pe;spemsse. Samamus ergo A= 3 et =g
| vt
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vt habeamus ‘hane. aequatlonem cublcam y _A +By,z.

cums Plopteled vpna radicum e11t“

i oa iy i

~£.—3.9 3A“f’( »—8. —;%.—g.g.%A‘f‘ (2)° etc.

quae expressio quo clarior reddatur sumamus A — a® et

B=3b vt prodeat huius aeqnationis. y¥ = 3by 4 radix

— 4.1,2 b4 . zoop4.1,05 0 BT 16.13.70 7.4 1.2 5§ § . BIO
Y =0 op G B S e
2.3.4 " dl | pag 56,9 @ 2.3.4.5.6.7.8,9.10°

Tagtass 2345b “ail” 5. 3.4.5.6.7.8.9" all '234567 '8.9.10,11.12 423

P ‘33 B.gaig 56 1431850047 B9 2017140108 52,147 10 BI2 'etc... |

quae Itﬂ COHCIUHIUS repraesentatur

b4 r0 b7 o 1346 B 4.d0, 13,16 1g,22 BIY
I 3 7¥o Br g 70 13. r It !
y Ll-]—- +3 a7+3 6.7 413+3 6.7."0 . 1o a9+3

_63 _I 58 6 158 1114 2__15_3_115 17.29 bmet'c;_

C3'@S 13756%ei17T 35689 AT 3 56° Tira2” 6?3
. : - . ) -’ : :._ 'XIVa

“Hae series accuratlorem euolutlonem merentur y pona-

mus ergo pro priore

hIO

a:'-’+ e Mx3”+’ —|—N:r;”+"+ ete.

o Gn—-1x
T 3n-bg "t gn—i-g

: pletur hac aequauone differentiali secundi gradus _
dds = 43c3dds + 6xxdxds — az:r:.s‘clm2
quae commode per 2xds —sdx multlpllcata mteglablhs

s—xiat 1,1
€t cum  esse debeat

- euadit;, repentur enim lnteglando
- xds® — sdads + Cdaxz == 4x¢ds* — 4 x’.sda:d& —+ xxssda?
wbi cum. sumto x infinite. pamo fiat s—=x et = .__.1_;eu1-
" dens est cap;-_,denge C o, ita vt sit K o

a / - - - "(:cds

6.4 9 xo’.;n.ls_'m

5
o4 haec condltlo adlm-

SEV

Hi

se
P

al

T
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' (:rds — .s’da:) ds= 4ax? (a:d.s msd:c) dis 2 88 doe® = e (exds—sdx)s

ds® _  ds
e Y :mm’ vnde radlcem extrahendo fit!

ds
sd.'x.' +2x 44\:3

. - . : : zx'#/ac
ls —= leP_!—'Ifx}/(x-—-;;m.'?)— Zx+%ll+f(x—4m3)

ita vi 11'-'1 beamus

Hmc ergo ent s__..x]/

:+V(r—~—~.é,"5c‘§§'
XV,

.‘ ) | b‘ . V .
Ponamus ergo ——uw, vt habeamus -

~

%:1+w+§x4+3 'é’; oc7—}—1 ig";. S .qclo—i—e‘tc.,-
o - IxS %;%md_%..‘ﬁ . IBI 14339__61;007

seu %—s—i—l_ix?-——% %—2336 — % i—z - o et
Ponamus summam  seriei 1 == Lx? g.'%_.g-.a:"i-——etc. =t

ac repeuemus vi ante, quomam leX proglessmms €st, eadem'
C ddt=4oddt 6x:ndxdt —extda
,Ichuus 1ntegrale propterea est quoque _
| xdtt— f:d:cdt = 43:4dt2 — 4x3tda:dt + xmttdm’
ghia enim sumto x 1nf1n1te paruo fit t==1 et dm f— ‘
constans addenda etlam euanesc1t. Porro ergo .integrando
fadIPISCImLII _ ' _ ' '
t__ac1/l—_—1—7-(7-:m) ﬁetque t::1 si = o, :
Tom.XV. Nou. Comm. -~ R QLIO—
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6 OBSERVATIONES
Quocnca pro radme ‘aequationis y? = 3by+a3 ‘habebimus:
¥ 2 a1V (i —g2)

-a-__..,s'-i—t'_x}/ ;j:y(l—_:“s) =X ]/1-—1/(:--—-4x3) z
+ V=

. b
ﬁXlSteIltG X == e 1d80q'[16‘

Jf . ]Q/aS-—}/(a.5m453) + ]3/a3——l~1/('a5——-455)

2,

" quam eandem expressionem regula Cardani suppeditat.

XVL - N
Euvoluamus aliud éxemplum a.equationis cubicaé, po-
nendo Az=1 et p=3, vE sit y “"Ayy——i-B ac posu:o

B
= X, nostla forma dat -

A 2.3 2.3-4 2.8.4.5

'_quae ad hanc legem reduc1tur continuitatis

y — 6, 7 - u—l—-:
x—‘%‘ "+x-—4x2~—|—2 —!—Ma: _]_1\
_ 3(3n—1)(3n+1) . z*gnn-——g ' -
vt sit N = e M = ] mn_m ,,M‘ Pouamus
% —— — - &, Gt relatio inter § et X eXpnmetur :pm hanc

- aequatmnem dliferentlalem secundl gradus T
‘4 rxdds ~+--2 wdaxils e 97 xadds + 27 a:*da:ds — 3 $Sd1§2 =

.. quae per "% multlpllcata et integrata praebet ,
4 .'x:ds2 + 27 X d.p* — 38 d:l:2 — Cdx? vnde colllgltur

ds - dx
'V’(C-—I—sts} - V(a;.x-—i—-z'zxx)
: CU]US

1“"“1—]-3:-—-5332-{—6736 __8:9.10 4_1_:0 Jrr.as., lsﬁs—'—aétc..
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;

cuius integratio dat
_,1(51/3+1/(C+3ss))___31, L +3xV/3 »4-1/(4 m..gmr))
vnde porro ellcltur haec aequatio algebraica:
S.JA(1+27x+3V(3m ‘SIa\:x)),, o
+B(1+Yr— 3V (3% -+ 8"’““))
quae euoluta vtique praebet . :
3ABS+uv+Baa+ﬁﬂy+3m} B%V@x Swﬂa
aequatm autem assnmta inter § et X erat )
8§ = Is —+ 2 + T
quae in 1nteg1a11 illo completo continetur sumendo |
A =B =1. |

o XVIL

EUO].Uth haec elegant1s51ma aequatmnum ‘tribus tantum

A B
:telmlnls constantlmn 1 _—7'—{—"_9 eo malolem attentlonem
Vi

y

meretur, quod nulla via patet dlrecta, ex serie muenta in

' genere valorem summae ¥ muestlgandl, etiamsj tandem haec

summa maxime conunna aequauone algeblalca exhiberi
p0351t Qnod’ enim casus hic pro ‘aequationibus quadratl-.

‘¢is et cubicis expedire licuit, successus huic circumstan-

© tiae soli acceptus est referendus, quod harum aequauonum

resolutlo est’ in potestate; ‘vnde non immerito suspicari li-
cet, .Sl methodus detegeletm humsn1od1 series summanch

Ie . inde -
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inde eximia subsidia ad resolutionem aeguationum cuing--
- cunque’ gradus esse redundatma ‘Simili autem modo euo-
lutio aequationum quaternis terminis constammm exhiberi ™ - | .
potest latissime patens, quae . autem ita est compmata, vt
-
‘singuli termini’ continuo plma membra . contmea,nt quorum‘
tamen ordo satis est perspictus.
. A 4
XVIII.," o R -
- Si enim in genele haec faerit- ploposna aequatio quaq
'mox constans: terminis : s | \
. . “ ] . -_7 - , )
atque. po;namus ¥ :.:P+Q+R+S—]—T etc. hae par« .
“tes . P, Q, R, S, Tetc. sequenti modo determinmantur: .-
. \‘. fn___p' o — ’ ) . " '* - ) .
Q_____’.’”‘Al B+ A’*;C‘ s
s n-—np.. - -
. A — A
. -+ n(nj_g)\z 2k A A BB o -
R —- b N - u--—-p-——v T -a
=94 -+ "“(”_": 9;”"“’) A 'BIC | i
(o2 )‘n_”‘ B
»onin “ay ‘ ' T/ R X
L_+ e— A M C C . : o
_ - ¥
. ! i
| !
E W
-
. . L -
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{ . n(nv—l—)\———g}b)(n—-}-—-al—-——g el i
P~} n 3
+ 1.2, 3)\3 A B
L gn(men ) (n Bkt
‘ ' gn(n —a — 1—« — _—
N -+ : N; 2. gnxs - -+ ‘OA * B:C
= e
‘ o gnln —R—2v) (vt A —p—ay A -
o + “T.2.3A3 A‘ o "BC?
- A ah—g) A i
- b —gv)(n—~2r—3v )_ 3
A G
Ly n(adeA— g (aobe i A g nak
. + L 1.2.3.40 ' A Be
| . (1 b ) (A ) =
L ’ qn (nth—ap—v)(n2 -—-3}1.—*; n-{-3 —311,—*4 T T3
' ‘ + 12,03, 4 A% A . BC
' én{n-4-A N n-2h L g
H{n —D 2V —_) ] — AL y
T —<{ + ( {d (':"!“2 2 9\")_(7"-']“3 2L EV)A A ‘BzCz
. . 2.3.40M. .
‘ (n-FhA—p—gy) (n oA —p 3»0(n+3l - p—3v} e
< : 41 —p— —p— ==} AT n - RS
| ~+ L e A X BCP
(A ) (A ) (s g) AT ‘
n{n w—g)indeh—av)(nd-3h—av A £
+ - X2 3. 4k4 A Cs.
XIX.

Hinc iam quotcunqué "aéqﬁatiq contineat texminos
- o
T=A 4 S etc.
in genere valor potestatls mdeﬂmtae y a551gnar1 poterit, -
aequabll:ur enlm scriel ex. infinito termlnomm DUIero cone
) ﬂatae, qui ex ommbus quantrcatum B, C D .etc. combi- .
- fationibus nascuntur, Sufficiet igitur in genere terminum

huic combinationi ]3G CY DS etc. respondentem deﬁmmsse,

vbi pro B, v, ¢ etc. successme omnes numeri integri po-
| - osititnd

\
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- sitini a cyphra 0, 1, 2, 3 etc. in infinitum substltm sunt

o ~ OBSERVATIONES

r

intelligendi.: 'Ad hunc autem terminum muenlendum Ppri-

'mo mdagan debet numerus LOTﬂblﬂﬁthBLlHl formae B CY

D etc. quem statuamus — N et posita exponentmm sum~
ma (3 -+ Y+ s -}- etc. == p notum est fore

N 2 3 .............. 'P
— cBeT e YT 20 .8 efe,

demde ponamus bleultatls gratla Bp.—q—'w—}— 5% -+ etc. =q

dtque terminus quaesitus - formae B C'D° ) e:tc. conueniens

n n-«l—k—q n-—l—n);—q n3A—g - n-l—(;b—:)k—-q )\ W3 Y
erit No b 25 g man T B A B C7 D’ ete.

Omnes _‘elgo hi termlm mnctlm sumti Velum Valorem po--

testatis y“ determinabunt.
Euolutm aequatmms 1 -—_" = »—I— y’
- Vit e*{emplum aequationis blquadlatlcae pmfelam, hanc
aequationem, - quae istam formam dat Byt—= y— - A euol-

vendam suscipio. Cum 1g1tu1 sit h: 1 et w=—3 hanc

adlplsamur seriem ,

 y=AGAB +5 A7 Be - S _A‘OB’ o ArﬂB«' R

2.%3.4
. ‘ ‘_1,_.__—-——-—~—‘7 212 AYB* etc,
' ' , 2.+3-4

 In hac seue qulhbet terminus ita pendet a praecedente,. .
vt quisque terminus per p1aecedentem diuisus praebeat quo-
“tum. huius. formae gln—slan—) (4n—1) A3B, ex quo sum-

3%(3n——1)(3n+1)

: matlo huius seriei perdumtm ad aequatlonem differentia- .
' “lem

1en
i

7 St

i€
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.lem tertii gradus, quae facto A3y et B=1Z vt aequa-

‘tio proposita sit y*== 4y — 3u ita se habebit
82 (1 —wf) diy — 144uududdy — 86 uduzdy o+ 5 ydu? == 0

' sumto scﬂmct elemento du constante Qnemadmodum ati-

tem illa aequatlo n hac contineatur, non perspicitur.

- XXL

s multlphcetm per y, singuli enim termini quatenus fieil :

potest 1n‘remat1 praebent vt seqtutur
[y @y = yddy — Ldy*: [per 32]

fuﬁy cF —-u”'yddymiuady — 3uu ydudy -+ Suy>du® -+ 2 fuududy |

—3fyy duw [per — 32]

_ fuuyduddy = uuydudy — I,Ar,yydu2 — fusdudy*~ fyydu?[per—1441

fu,du?ydy—j'fuy duz—1 fyydu? [péx —— 86]
[yydw = [yydu® [per 5] .

vnde nascitur haec forma integrata
16 (1 — 1) (2 yddy — dy'-‘) — 48 uuy dudy + 5 uyzdu — Cdu?
quae ponendo y=—=%%, ob yy = 2, ydy = e#*dz et

. yddy + dy = yddy ~+ 4zzdst = 2#ddz+ 6 zzdz? ideoque
Ceyddy = 47ddz+ 4rzdz sed ded’y' d_'y' '—'42301612;

indoit hanc formam
64 (1 — ) Pddz — 96uuz3dudz + Suztdu? = Cdu2,
vel 64(1—-—-u3)ddz-96uududz+ 5us dur = 22

quae etgo hanc. dequationem integralem 2% == Szz —3u

in

‘Obseruo autem hanc aequatlonem mtegrabllem reddl,_ |
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111 s¢ complectltur 5 idque- casu. quo constans C = 0,

ploptelea quod est y—=3u 432 u4+ uﬁ’g— etc. 1deoque.

sumto infinite parno z::I]/ 3u. \ |
' XXH T ‘ -

Cuny nulla via pateat, hanc aequatlonem dlfferentla— |

fem secundi. gradus vltenus reducendi, operae pretium erit
lﬁUeStlgdle quomodo et ‘quatenus ea cum aequatlone finita
%' = 4 %% — 3u conueniat.. In" hunc-finem. reprqesentemqs
- aequationem differenitialem hac forma': | .
L#¥ddz 4 Mz dids + Nztdu? — Cdu"

vt osit L':-_64(1--u5), M=— 96uu et N___Su-'

at aequatlo finita dlffelentlata dat
| 8z7dz——8zdz-—3du sen 8dz (u-—mzz)—"zdu,
vnde fit porre differentiando : o S

8ddz (u—2z) = 16.‘z;dz2 _— 7 dudz = :;f“z":'; duz
Cum ergo sit - ' R

dzx ___ . o= £ ddz e 9®3— ruxm o
du ~ s(r—z2) & i — 64(u~——zz)3""' B

plodlblt facta  substitutione ~haec aequatio
(1—u3)z4(9zz—-—7u) azuugd s — -
e i T Su = ke séu -

(L-—-—Mﬂ#(g%%-—’]u) (7uu+5uzz)74(u—-zz) +C (u—zzp—=o0

quae euoluta et ope aequationis #8— 4zz— 3u -ad potestates
ipsius % octana minores” depréssa perducit ad hanc:

- (9+C) 8 — 3(9+\C) uzt+ 3 (9 + Cuuzz — (9+C)u3,__~ o
* cui valor C =09 mamfesto satlsfacm

R T T T - S < S < S s T o

xxm

: -n,
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XXIILL

Plus autem ‘hinc concludere, non licet, quam aequatio-

nem hanc %8 =='4z%-- 3u-contineri in hac aequatione

d1ffe1ent10 - dlfferennah : RO
64 (1 —u) 2 ddi — 96uuz3dudz-+ 5uztdu® == C'du.2

casu quo C=~9, interim tamen ne hoc quidem tasu mtegrale-

complet.um exhibere licet, in quod- praeterea duae quantitates
constantes ingrediantur. Multo minus autem in genere quicun=

que valor ipsi € tribuatur, ‘integrationem sperare poterimus

cum ne casu quidem C=o0, methodis cOgnitis' integrationem

admittat. E.- X quo mtelllglmus si aequationes algebralcae, qua-

.xum rddlces hic ad serles infinitas perdu}ﬂmus, tertium gra—

dum superent, serlerum 1nde natdrum summas nulhus me=

.thodl adhac cognitae ope inuestigari posse.

XXIV. o
Coromdls loco adiungam. problema intiersum, quo propo-
sita hmusmodl aequatione cubica ¥ py~+q=0, 1nuest1gar1
oporteat aequationem. d1fferent1alem secundi ordinis huius for-

mae ddy+Qdy+RyL_ 0, in gua illa contineatur: quae inue-
', stlgatlo semper succedit dliferenuatlone enim bis instituta,

indeque hic loco dy et ddy valoribus substitutis, vt termini

| jprodeant solam quantltatem ¥ eiisque potestates contmentes,

quas ope aequauoms Jy3+py-~q=0 infra tertiam deprimere Ti-
cebit: quo facto seorsim ad nihilum redlgantur partes cum ab

K ¥

Tom- XVn Noup Comm- ’ ‘ l ‘ .
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y liberae, tum vero ipsam ¥ eiusque quadratum yy continen-

tes, vbi commode €ueniet, vt simul ac- binis conditionibus
fuerit. satlsfdctum,' tertia sponte adlmpleatur Hoc autem

“modo calculum instituendo reperletur

Q— ISPPGdP‘_2(8P3——-274q)d1>d4——~541>9592 + apddq-——aqddi’
TR (34 P—D?JQ)(4P3+27W) Fqdp — 2pdg
R — 5P(dqs+?di’2‘14—q P3) + __d_ﬂl;b_:_dpddq
— (3qJP——2qu)(4P3+nzqq) . 3qdp — 2pdg
4Pp3—-27q4

Hacc autem aequatio per o 2y (2 pdy —ydp)
multiplicata integrabilis redditur,” indeque porro pro’ y ae-

quatio cubica latius patens quam proposita- elicietur.

XXV. |
Aequatlo differentialis secundi gradus magls ﬁt con-
.cinna si ponatur qq__.‘i—i’_—lf fiet enim ) |
‘ L ddz dp - dx 4 dpddx ddp a3dp®
ddy_dy(dac +_—w_qn(1-i—x))+ (npdx _ 2p +—.4:§)?
) __dpdx dpdx —d x® — 0
: 4P 2p (=) 35-”‘(’4"“)) T .
: 2(r+x) d
. quae per - p Sy (2pdy—Y p) mulhphcata et integrata praebet
- 2 (1~ %) dy J'dP)z — ;_ LY
B Tpdxs ( - 18P
‘et ponendo y___z]/,p hinc repentul
: sdzve du-

VT —— V&G H
quae denuo integrata dat: .

A% ]/(C+zz))3_ ( +a:—|—]/a:(1+:x:))

wnde ‘tandem eruitor :

e = A g2y 21 42+ B+ w~vwb+my

4¢ «cubo sumendo

fme+m%ww+m+manww+m

e . PRO-
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di




