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§. 1.

| vJ Honiam regulqe generales pro refolutione aequmonum non
" vltra quartum gradum extenduntur, plurimum intererit ,
~einsmodi aequationum formas notafle , -.quas -refoluere liceat.
Hic autem de eiusmodi aequationibus loquor, quae neque ra-
dices habeant rationales, meque per factores in mequationes
ordinum inferiorum refolui queant; quandoquidem facillimum
foret innumerabiles huiusmodi aequationes refolubiles proferre.
Hanc ob rem eiusmodi aequationum {pecies attentione. dignae
funt cenfendae , quarum refolutio neceffario extra¢tionem ra-
dicum ciusdem ordinis , cuius eft ipfa '{equatxo, poftulat.

§. 2. Huiusmodi aequationes iam olim a “Moivraeo
pro fingulis ordinibus in medium - funt prolatae, quibus Sci-
entia analytica non- parum ambplificata merito eft putanda; de-
inde vero etiam ipfe plures tales. aequationes in lucem pro-
traxi: nuper avtem' fe mihi obtulit methodus innumerabiles
alias huius indolis aequationes eliciendi, -quas {pero Geome-

tris haud ingratas effe futuras, .
Noua Adia dead. Imp. Se. T. VI, D & 3.
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§ 3. Iftas igitu'r aequationum formas , prouti ad eas
fum deduétus , hic ordine proponam.
L Sixtz=ab, erit =y ab.
IL Si & =gabx+ab(a+5), crit ¥ = -]s/aalv -~ ;/ab.b
UL Si x*=6abxx+ sab(a+b)x+ab(aa+ab+bb), erit
x:]/aslv—l—Vaaéb—;—]/a!ﬁ
W. 8Si #* = 10abx®+100b(a+b)xx—+ 5ab (aa+ ab=+-bby i
—~+ab (& —i—-aaé—i—a.bb—l-—ﬁ), erit
' x:‘V‘a’f‘b'—}«]/‘as&é+]/aaba+‘]/aé‘f
V. Si % —=15abx*+ 20ab (a+&) x*+1505 (aa+ab+bb) x x
- 6ab (a* +acz:.’v—'—abb+la°)x+a5 (a*—f—a%—f—aab!; +—ab3 +b%)y

erit
x =V a 5+1/a4é"+1/a353+;/aa54+]/a55
VL Si ¥ == 2xabx’+35ab (a+&) x*+ 35 ab(aa~+ab—+bb) x°
' +2Iab(a3+aab‘+abi;+é3\xx+7aéx
x (B*+ad*b+aabb+abd®)x
| --}-aé(a +a4b+a36b+aab3+aé*+é5), erit
'x:_']/aﬁb+]/a5£f&'+ 1/a4&3'-i— 4354;4—]/51:255-4—]/515‘.
§. 4. Hine dam f‘acile_‘coliigitut in genere pro ordie
‘ne quocungue :

x —— lz!n-——-:) ab x‘h——-__,__ ;I(n;-*l)(ﬂ-;—ﬂ) a b (ﬂ -+ g,) 20— 8 '

— ”“""‘1““;‘“”““‘3‘ ab{aa+ab—+bb)x"*

e BT HnR )R :”" 4]aé3(aa5—:—aéb+53)x“"‘5+ ete.

fore _ o

n n . " n
A= Va " b Va" T b b Y a5 Y 0P b e et
Vel £ loco illorum coéfficientium fcribamus  breuitatis gratia
ﬂu? AT, @iV, 0¥, A% et ifta aquatio generalis fuccin&ius ita
- - exprimi




g (07 oo

exprnm poterit: , _
x* =t ah (52D 2 M a b (220 x’“‘g £ ab () yvea

+ 2 Z; (a4'—~b4'\ 5 -1—?2‘? a b (as-—-}aﬁ) 'X'ﬂ'—-"s'-i- CT.'C'.

tum Vero etia"n ipfa radix 1ta concinnius exprum potent vt fit

]/b-—-JBV’a

Ve Vb

quae €rgo e{’c"aequatio generali.‘s ad omnes ordines patens. -

hcet, qua artificium, quod eo manuduxit, magis- occultatur. Po-
1 namus fcilicet litterarum a et & produ&um ab=p, earumque fum~
g mam. @ +&=ys, hasque duas litteras p et s loco illarum a et in

calcnlum introducamus ; tum autem erit a—-iz“ﬂ%‘:_ﬂ) et

' 3 b — f=Yis—af)l His jam nonis valoribus. .introdu&is aequa~
tiones fuppnores {peciales fequentes formas mduent

I. Si x® ___p eut, x_]/P
L Si ¥ = spa-+ps eric x=vaab-ryabb=yap+7bp.
. I Si X = 6pxx+4psx+P (J-f“‘“f)) , erit

! x:]?aap+]?dbP-F14/55P'
IV. Si xS ~— xopx +Iopixx—i—sp(II——P)%'—"P(JS—ZU))7 erit
x .:1/0 P+1/¢P +1/5P '**1/53

)3 V. Sioxf _,Ispr4+zop.rx3—f—Isp(_rs—-—-j)\xx-i—dp(s —2ps)
3 ‘ +p(54—3p3"+pp), erit

S ]/a‘*p +‘]/a,ap,p —+ ]/ps_ + 1/5"6?17 —?"]‘5/541’
| D.e | VI

I I Q*W,,f_Pasfﬂchuatmucs in aliam formalmﬂansﬁmdetc,,,, S




VI. Sl X7 == QIpxS-—l—-35}).!'.‘)6“%‘—35]5(&1‘—-——]’))35‘"—?—QTP(IS——zp.f)xx
—-l~‘7P(J"—apn—l—j)p)x+p(J5—4pJ3+3pps), erit

X =@V Epp Y ap® + V‘(’"P* VEpp+ VD,

ctc

§ 6. Quo nunc hanc formam generalem reddamus,

obferuandum eft. nouos coéfficientes litteris p et § contentos
feriem conflituere recurrentem, cuius fcala relationis eft s—p.

Si enim ponamus : -
Q_ a"——-b" ah I T . a)\.-i—-ﬂ___b)\.-—]—s

- £ 4 —_
a—-£: » = - a—b et Q
manifetto” erit Q' —=s.Q’—p Q, namque ob .r__.a—lr—é erit
S Q" 1\-}-9. - 2 a7\+1 —a 5R+x hrt-z

at ob p——ab erit
v b — g B

pQ= PRy ’

qua forma ab illa ablata remanebit
hb2 _ e

) .rQ’—pQ:'cz ——

Hac igitur Iege obferuata habebunus feqnentes trans-
formationes :

: 2
IZ"‘—-Z'

gz —1; T =k :'54'—-319;;—'1—15‘}9,

TS =S | S = —apSrapp,

Sl —ss—p; TN s p st GPppss— PO,

SSE = geps | SR = prpp i ps,
etc., a

§ 7. Ordo, quo iftae formulae progrediuntur, iam f{atis

eft perfpicuus. Primo enim pote{’rates ipfius 5 continuo binario
de~
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decrefcunt , contra vero ipfius p poteftates’ vynitate crefcunt, fignis
alternantibus ; coéfficientes autem' numerici cuinsque termini
conueniunt cum iis, quos iidem termini in eunoluticne bine-
mii efient habiturae, vel, quod eodem redit, ii omnes permu-~.
tationés litteraram p et § indicant, ita vt coéfficiens termini
pr o fit =l e e o=+ f - Hinc ergo deduci-

Te 2.8, & . 4 s X T.2.3.

- mus tmnsf‘mmatlonem fequentem generﬂemv

a Tt — b)\-—l—-x 5 N N
—h | —1} w2 1 A2} R3] Ko=g
g —b __.....S 3 p.f -+ I.a.'-ppj
— tk——sltl-—mm—ﬂnps gh—6 - (x-4u>\m5ul~—6!tk——?\,p4 gheg
rat

I. 2, 3 is 2, 3.

Dorm 5 (Ao 6) A =7 Y {h —8) (he— 5 o A— o1
— 14 1 MP 5 P et

1. 2, 3. Fy 5

§. 8. Quodfi ergo hos Valows in aequauohe generali™
fupra §. 4. data {ubftituamus, aequatio generalis, cuius refolu-

tionem hac methodo exhibere licet, talem babebit formam:

%o N [H—1) n—2 1 (n—1 ) (—2) n—3 n'n—cI)ln—a)(n—B} —
At LB p e e B p T o e p(u p)?\n"

#in—1)(n—e2) {(n-—31(n—3) —5
+1. 2. 3, n4 - 4P<J"—2P5>xn *

- n-—-s) 4 L6 Thoees —_ ]
B2 (8 3P$’+PP)“ ’hl.n“—““—*g?“i—éyf’-’?
x (B —4ps+3pP f)x’“‘?—i— etc.
Huius fcilicet aequationis refolutio , qmcunque nurieri pro p

et § accipiantur , femper erit in poteftate , eius quippe radlx,
poftquam ex numeris p et s ifti fuerint derinati:

1

a:?"‘”/(“““r?) et 6__5—1/{55—14?)
ita exprimetur vt fit » = “_ﬁ—‘ﬂl‘.’
'q/a—'p’b

§. 9. Haec quidem formula ynicam radicem aequationis
propofitie nobis largitur, verum tamen facile hinc omnes plane

rad1ces eiusdem aequatxonh deducuntur, quarmm quidem numerus
D 3 efl



Sl (30) mumemes

eft =#. Primo enim ponendo &=ak,radix illa renocabitur ad vnicum

:ﬁgnum rqdu:alc cum hlnc ﬁat x:i—"i’f-:ﬁ

: e — e

nempe ]/k valores diunerfos numerc # qdmlttlt, quemadmodum

étiam radix pote{’cqns n ex vpitate, {cilicet 1/1 totidem di~
verfos valores recipit, quorum vnus femper ipfi vnitati aequa-

tur. Vnde fi quilibet horum Valorum defignetur littera ¢, ita

Nunc vero-ifta 1ad1x,"

vt fit ¢ — 1, ifta littera ¢ muc)iuet n diverfos valores, quo-
rum qucmhbet cum formula ]/k coniungere licet, fcribendo

fcilicet eius loco . 1/&\, quamobrem omnes plane radices ae-

qu:itionis propoﬁtae in hac formula continebuntur: x:.?j_l/_’i:.?,

7
I—g VR

five xr = G_E_ﬁ_:“.P_T’_“‘- tum vero fi haec formula per: diuifio-
1/a--e1/b ) .
nem euoluatur, prodibit ifta expreflio :

T n -n
x =V @b Y a" b b+ @ Y a" T BB - ete
chius expreﬂionis numerus terminorum eft # — x, vitimo -exi«

ftente ¢" " 1/51 T A

§. ro. Operqe prenum erit hanc rem exemplo illu-

firaffe. Sumamus igitar # ==, S—— 1 et p —-— T, VL propa-

natur ifta aequatio quinti gradus: _
¥ = —104’—I10x ¥ — 10x— &, flue
¥ +1o0x+10xx 10341 = o.

Ad huius ergo-aequationis radices inueftigandas, capiantur hi va-

lores: a = ‘""’/‘ et b :,1'—"5 uibus inuentis. erlt uaelibet radix
q

g _E_“ié_':f’_lii, vel intréducendo litteram k—F: G-j%ﬁa
Vaig v erit

hl .
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exit x = *’_E‘Ji’z—flf- ' Sin autem hanc formam cuoluere veli-
I~9Vk - :
mus, ob a b p — repcuemus :

x“*ﬂ.ﬂ/as—i-@ VYt Vb —g 1/!73
quae ‘ezprcfﬁo penitus in numeris eunoluta pracbet

~,,‘f——€1/(2+1/5)+6 ]/(‘“”“)*ke I/CI_’/S)—"E (2~—1/5) =

emonftratio,
formularum f{upra datarum.

§. 11. Analyfis, quae ad iftas aequationes perduxit

~maxime eft obuia, ita vt vix quicquam in receffu habere vi-
deatur: tota enim petita eft ex hac aequatione fimplicifiima :

. T i
§ m =z. Cum emm hinc fiat g'*‘” ]/ inde col-
& —+ x)
¥ ligitur incognita : *
3 n n ki
a
—a—1h ]/b_.:,a]/é——é]/et

‘5{

.“’ . -l/_ i ]/d*—-"]/& ‘
1 quae cft ca ipfa ridix quam pro aequationibus f‘upenonbm
aflignauimus.

§. x2. Quodfi vero ‘acquationem illam affumtam euol-
aamus , quonmm inde fieri debet' a (x —- 6)“ —= b (x -+,
. five 4 (x &) — b (x + a) == o, hinc deriuabitur {equens
g aéquatio. : ’ :
axX" T abxt T M g p yme :
¥ i -
| —- TL-—___.‘” 1) ‘”3 2 g b x™8 + etc.

3 | : - >T= O
,___5xr. —_— %-d E»‘ xn-—.: n(n—-—:) aa bxn,._.g . ; 'y .

”“~——~———{”'_I““""“ a® bxnes — ctc.

XIa N

vbi




m— (g2) ===

vbi membra fecunda fe mutuo tollupt. Iam quia ptimum

" membrum afficitur per ¢ — b, reliqua membra in alteram par-

¢tem transferantur , ac per ¢ — §cividantur, ficque emerget

fequens aequatio : .
N e {R—I) o — b o2 nin—1r){n—=z) aag—bby LH—3
X1 db( )x +f. 2. -3 ab(a—-be ‘

. __1__:;1,.[11.-2—,1\{11,:;’—-2]‘1(;3! db (d,::f;s) xn'-—-q.+ etn_:._
“quae eft ipfa aequatio generalis fupra traltata , cuius ergo ra-
dix eft ¥ :‘ﬁiﬁ_:l’.%i ‘
' B 1“}3———-'11}1:

§. 13. Hinc forte quispiam expedtare poflet , fimili
modo huiusmodi. aequatiounes generaliores obtineri pofle, fi
loco illius formulae fimplicifimae haec formula latins patens:
(f+x" __a ' '
(g+=*r b, - _
quatnor quantitates arbitrarize @, b, f et g, in computum in=
troducuntur , cum ante binag tantum & et b ineflent ; verum

tamen quomodocunque litterae f et g a litteris @ et & diuer-

fae accipiantur, tamen cafus femper ad priorem fimpliciorem
reduci poteft. Ad hoc oftendendum ponamus x——a-1- 3%,

| (a+f4B2" _a |
(adg+Bay o

; atque nunc manifeftum eft, -quantitates o

fine

et aequatio noftra fiet

'ot-—l—fv S\

(FEr
(FE s | |
et 3 femper ita capi pofie, vt fiat ¢Ff —'q et SHE—0,

=
. . . —_bf—ag ' ; . —f—E
guandoquidem hinc deducitur o == -7=2%, ideoque 3 =—=1—=5-

a

Sicque formula illa , quae multo generalior videbatur, femper
ad fimpliciffimam illam fupra traftatam reuocari poteft, neque
idcirco quicquam’ noui inde eft expectandum.

Anno-

, fundamenti loco conftituatur , fiquidem hic
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| Annotatio.
in aequationes fupra euolutas.

§. 14. Si f'orrnas quas pro radicibus barum gequa-
tionum fupra aﬁ"gnaulmus, accuratius  perpendamus, haec om-
nia egregie conuenire deprehenduntur, cum coniectura illa,

defit , veluti
Xt p Tt g kT ™t 4 ete
affirmaui, femper dari aequationem refoluentem vno gradu in~

“quam olim in medium proferre fum aufus, dum pro refolutio-
ne aequationis culuﬂcuq']ue gradus , in qua fecundus terminus

— - ———feriorem5 hmins formue
J,n«—x . Ayn—~2 -+ B },?L-—-3 — Cyn--4+ Dj,n.—s —_ etc. — © 5

cuius radices, numero n T, fi fuerint a, 3, v, 0, &, ©fc.
futurum {it _

T x—]/o&—l—]/f3+]/'}/—r1/§+ctc._

| §. 15. Cum igitur pro forma gencrah, quam fupra
f trac?caulmus, radix inuenta fit

] n n
-x:]/a”'“léﬁ—]/a“_“éb-—[—]/a““sbs - -+ Vabr,
3 hinc fequitur aequationis refoluentis ordinis #—1 radices fore
@b a" bl a3 aV e - - - - @ B*TT, quae er-
go crunt valores ipfins . Quare cum coéfficiens A fit fum=

" : ) _adb (ar — ).
ma omnium harum radicum, erit A — .( : P >,
a ——

poftremum autem huins aequationis membram abfolutum erit
productum ex omnibus his radicibus, quod ergo erit

nn—n N1

=—a = *} =, Pro reliquis terminis percurramus aequa-
tiones particulares fupra expofitas.

Nona Aéla Acad. Imp, Se. T. V1, E 1. Pro




memn (§4) ===
I. Pro aequatione tertii gradus:

s==gabyx-—-ab(at5)

' “vbl erat radix
_ x“]/fzab—]—]/abb
Hic fi -aequatio refoluens flatuatur
yy—Ay+B=o, - R
eius radices erunt aad et 'abd, ideoque A=ab(a-+b}

et B=at
| I Pro aequauone quarti gradus-

Xt = 6abxa+4ab(a+6)x+ab(aa+ab+bé)

Hic eft radix
X = ]/,,c;‘"‘ b —-I—‘],/g abb—+ 1/ a b,

vade -fi aequatio refoluens ftatuatur
- A.}"J}"l"B_J’"—'C_'_"O, :
quocirca habeblmus

emé radices erunt @*b; aabb; ab®,
A—ab(aa+ab+4b), \
B=d b (aa+ab~+bb) et
C“—a‘b6
- I Pro aequatione qu1nt1 gradus'
x’-—Ioabx +10ab(a+a6)x‘r+5ab(aa+ac’~,-ué)x
-+ab(a —i-aa.f;-]L-aM—{—bs), :

‘Hic igitur erit
‘ x_.f/a‘*b-i—]s/aBbiz—%]s/aal:s—{—-rf/aé*,

vnde fi aequatlo refoluens flatuatur :
) — AP "l'“BJ’}’“‘“CJ’*l—D""—Oa

eius radlces erunt, a*b; a*b6b; calb®; ab*; vnde colligitur
| fore




e (55 ) pemmiemn

fore A= ab(a’+aa£+abb..4_b’),
B :asés(a“—i—asb—{—-zaabb—l—abs—l-—ﬁ“),
—a (P aab+tabb+5),
D — a® b, -
_ IV. Pro aequatione fexti gradus:
= 13 abxt+ s0ab(a+B) ¥+ 154k (aa+ab+bB) xx
" Gab(a°+aab-+abb+b)+ab (a'+ %+ aabb —1—053—1-54),
Hic igitur habebitur
x__1/af‘b—|—-]/a4bb+1/a353+]/aab4—l—]/abs |

vnde 1i aequatio refoluens ftatuatur— -
y—Ap By —Cyy+Dy—E=0," A
eius radices erunt -’ b; atbb; ®B; aalbt; af’, wvnde col-
ligitur fore
A—*ab(a*—l—a3b+aabb—]—a53-!—-b4),

B =& (@ s d b roatbb+o P2 aabtab b,
C=aop(f +a"‘b+2a4bb+2a363+2aa54+a65+b‘)
D—a°b°(at+ab+aabb+ab+5),

E = o™ b”. | _
vbi formulae medize B et C ita concinnius exprimi poflunt:
B—=at (aa+5b) (a*+ab+aabb-+akb—+ + b*) et
C—=c*bt(aa+bb) (@t +ab+aabb—+ab—+5),
quae determinationes fortafle. aliquam lucem -accendere poffunt
ad refolutionem acquatmnum generalem feliciori fuccefl trac-
tandam.




