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WMZTHODVS NOVA AC FACILIS
OMNIVM AEGVA TE@NVM
| ALGEEBRAICARVM
RADICES NON SOLVM IFSAS

SED ETIAM QVASCVNQVE EARVM POTESTATES
PER SERIES CONCINNAS EXPRIMENDIL

.- T T ——_—— e i tn S
' L. EVLERO.
| Conventui exhiiit. die ar Septemb. ryy3.
l e
. § I.

; erat ingeniofifimus Lambert non ita pridem beate defunc-
% tus, gui huinsmodi feries pro aequationibus trinomialibus
methodo prorfus fingularl per approximationes piocedente

elicuit.  Verum ifta methodus calculos maxime operofos ac

tacdiolos requirebat, ita ut iaventis aliguot terminis initia-
| libus eundem caleulum ultering profequi non potuerit, fed
tavtum cx egregio ordine,. qui in pricribus terminis obfer-

Quamobrem iam ex illo tempore plurimum fludil collocavi

easdem feries- perduceret..

§ 2

?rimus} qui boc argumentum fatis felici fucceffu traBavit,

vabatuy, pex induflionem: féquentes concluders fuerit coaftus, .

in methoduam direflam et planiorer inguirendi, quae ad

SEal




i) e o T et

§. 2. In huivsmodi autem methodum non multo pof
incidi, quam in Commentar. Novar., Tomo XV fufiug exne-
ﬁ-“‘}- ubi in genere aequationeim frib hac ferma <ontendam:

AP b Do B et

I 22— - e

PTIR W TR |
fum contemplatus, cuius yadices & faering oy 5 V. eto
netum eff earum {ommam effe = A, fummam gquadralorum
~— A’ o B, fummam cubortm == A®=—3A B+ 30, et it
porro.  Hiuc igitur pro fumina poteftatum guarmmcoungie
&t (3 wd P i 30 - ste. fimilem exprefiionem inveltigavi,

cuiug legem progreiionis in infinitum  extendl cblervawvi ;.

-

cum - tamen pro uovis cailt ecs tantum  terminos aceipl
oporteat, qui a fraltionibus fint liberali; unde mihi in men-
tem venit in valores iftaram ferierum, fi in infinitum centi-
nueniur, inguirere, Mox autem facil ratiocinio intellexi ,
earum fammam eandem potefiatem folins maximae xadicis ,
puta &*, definize. B '

§. 5 Cum igitor feriem infinitam effem adeptus,
quae polefiatem exponentis n maximae radicis, icilicet a,
exprimeret, mox perlpexi ifam feriem egregie cum Lamber
tina convenite; ium were haud amplius difficile erat fimi-
les feries pro omnmnibus acquationibus fuh hac forma multo
generaliord contentas:

4
:f%' H B y C D

X R i L o =—-}~. I o eic
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-

exhibere , wbi exponentibus «, B, v, 5. elc. adeo ompies -

plane valores five pefitivos, five megativos, five integros,
five fraflos tribuere licet. Nihilo verc mipus finguli huius
ferici termini egregic ordine procedunt, hosque adeo, quouiquc

libue:




~care confiitoi. S

m*y:}m

Libuerit, facile continuare licet, ita nt hic wuihil plane in-
dutlioni vel coniefiurae concedere necefie Gk

§. 4. Cum aviem haee methodns ey principio pror-
fus alieno, et per ambages non parum moleftas, fit dedufia,
plurimum laboravi, ut methedum magis direftam, et facilior]
negotio ad feopum perduceniem, perferutarer, guin etiam la-
bores meos in aliguot differtationibus com Academia come
municatis accuratins expofid. Nune autem idem arsumen-
tum retrallans in methodum longe facilisrem, ac por nullag
ambages precedentem, incidi, quam hoc lnco clarius expli-

o
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§- 5. " Hic igitnr confideraturms fom asquationam Ak
gebraicam fub hac foima geperalifima cocteniam:

A 5 C ., D
e T e —— i~ el

x* X x? X
ubi ante ommia facile Pater fine uila vefiriflicne loco litte
rae A unitatem feribi pofle, ita nif aeguatio, guam hic
tradtare fuscipio, fit: _

I B C D .

1= e e Y e

¢X qua ftatim patet, fi Yitterae B, C, D, et evanefcerent,
fore x == 1; unde lequitur in genere radicem x certe {eriei
Infinitae aequalem fatui pofle , cuius primus terminus fit
unitas, fequentes vero litteras B » C, D, utcunque inter fo
compofitas, compleGantur, quandoquidem in eam praeter ip-
fas has litteras fingulas tam omnia produfta ex binis quam
¢X fernis et plusibus ingredi debent, '

=

Nova Ao dead. Tinp. Scient, Tom. X1, , K §. &,




fed etiam omnia produfia tan €x binis quam

el B

g 6. Quoniam aufeln hic il pa‘opoﬁtum eft non
folom in 1plam radicem x, fed in genere in eius potefiatem
gnamcunque ¥ inquirere , iplam Siequationem hac forma
Tepra sfenitabo: :

gt = B 3 QY Dt T A ete
ubl primam terminnm a dextra i finiftram transtali, ab ad
dextram fantm litkerae By G [}, ete. cum fuis po*emtl-
bas corinnfiae oConE rant, ex mwmm permiftione vernm va-
—orel ﬁ*pewﬂﬁh&s: H't'f“fww,;t awuwfi ubi facile pn!‘fpici‘;ﬁz
cinsmodi fertem pro & DIUS lire debere, in gua: pmz termd— -
pm primum @ nou tlam fingulae litterae B, C, D, e
_ bcrmn plari-
huggue OCCUIIEre debeant, ita ut Lotaim negotium iam huc
redeat, ut fingalis his produdis debiti cefficientes affignens
tur, qui utique pot ifimum pend debant ab _i_po nente n, prae-

ter reliquos exponsnies datas o, [Bs ¥y Ls s Sl

§. 7. Hic autem plmzmdm suvabit iftos coéficien-
tes per idonecs charaferes repraefentare, quibus {cilicet-om-

5 confuilo X lufmi 4 muliitudine terminornm criunda evi-
tari queat. Ita afcientes ipfarum litterartin B, C, et
quatenss ad pa%ﬂ tatem c—“-:*jcﬁéntls 4 referuntur, his fignis

d . not abo: -:”f:'i}, Ch. (i"%\.mc Vpds fi alius qumdn&ue €%~

)
ponens, prin W proponerctin n cotfficientes ita forent de-

- -,., o

(\Iw; etc., quod idem senendum eft de
 binis phmbn ve harnm litterarum com-

in. genere occurrat ot produflam B
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¥ §. ¢, Tloc igitur fignandl modo conftituto valor gl
teflatiy guacfitac &' per lf‘msmctil feriem exprimetur:

a A i)

HA b2 i)
- Ty 1™ TIIANTE T .
+(BCBC “1-(DL?}B E3 - {L,i;;bl“z-%- ate,
' P - D v s rare maveen B - T
] cuitis ergo ferel lenminus generalis cmues plane in fe com
. A= ) - -

tﬁ plellens ens

T T 7'7"'"*”7<£l]’.7€c’; '%;H'lfﬁmjﬁﬁffff%?ﬁ {;C ]?}{;L E{” 0. e e

§ ¢. Ne autem hic opus fit calcudum ad plures

| horum lerminorom {fimul 'm“i icare, praecipunm momentum

; bne redic, ut fingulos codfficienties ex paucionbus terminis
gare

ol
‘ inm  cognilis mvcl:I doccti s, Ac primo guidem fi
] 1

quaeratur cogfficiens {B), five termn (B) B, pro poteflaie

) e

x", evidens eft pro x*—* h une terminom fore (B}B, nnde

C\.\ ]Pfﬁ» Elﬂqdcitl'“le:, %Udbeﬂ‘ES .14,1\: uﬁuﬂ«uii.&. &LE i'&l‘}"ﬁn?b :.‘u_-.ﬂj‘x?.g
dfrzizu, erli ‘

n.._.r
(B)B&(B}BMBW“”:B* |
propterea qued potefias " —® pullas harum litterarom in-
volvere debet, idecgue pro x* P fribi debet unitas, nipsote
Prima pars valoris verl Qooniam nunc hic per B dividi
vy 4 . e Loprn s | .
poteit, ]izlh“";il“ﬂﬂf‘ pro cotfiiciente guaefito {B} hanc aegua-

; . h—u
tionen: (L) —(B)=1z; fimili mcdo pro relquiz habebi-
| mus has zequationes: |

ne—

d-—-cz k1] ' 7o

(C}~-~(C)':::1rJ (Dj Dy 1, (E)= (B} 1 eic
K 2 | ' §. 1o,




0
vae hic occeurrunt. Hiit igitor

| ._ .. .
§. 10, Sin autem guaeramus cotfficientem (B},
evidens el X pa arte finifira noftrae aequahoms folum termi-

m B F in compuium venire , quia nullae aliae litte-

L L U— ?L"‘"

(Y B - < (B°) B == (B) B3 érg_o per B di;vidr?_,ndq
{:rs - El Fg\ — 2%) Simili modo erit
(!a‘ii}")-n—fﬁ“i f€_3 “tapT VeIs o
() =G
~ete.

. 3
§. rr. Sin autem Porro quaeratur cogfficiens (BC)

. T
five terminus (BC)BC manifeﬁum eft ex parte aequatio-
nis dextra binos terminos B X" B oy Ca»—" hic in fubf-

dinm vocari debere. Vi enim forma B C refultet, pio prio-

re parte PIo g F fomi debet (C‘)C' pio pofteriore autem
ﬂ.——

loeo 1" foribi debet (B) B, ﬁcqu_e noftra dequ&‘tm per BG
divifa erit:

fi— & n—f

W - .
(BC)—{BC) = (C) (B) . Eodem modo erit
a oo n—03 i
(B~ A{BD )= ,,\D)-«—(B}
T % - ry ﬂ""‘D

ep)— (Ch) = (D) -+ (C)
et ita poroc.

o

fimi
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ﬁ.mlhque rmodo cwdens eft fore .

n—z —05 i
(BCD)— (BCD)=(CT) = (B CH—(’B ©)
atque pornro

N Howe £ ?l-—')

(BCDE)—(BCDE)=(BCD)+ (CDE)-a— BDE)+(BCE)

§. z2.  Qued fi eadem littera faepius cccurrat, ip-
fa quidem quadrata iam evoh’lmns. pro cubis vero habe-

bimus:
(€~ (C) = ()
DY) — (0% = (B
etc.

Eodcmque modo erit pvo fupericribus poteflatibus

N —ouc

| ) — (134) =B 5

; (B) — (B -(B)

| (B «(Bv) = ()
etc.

~§. 13. Sin autem pimsa litterae mgredianmi, ex
patic aequationis dextra etiam plures termini in fubfidium
vocari dcbent, veluti ex fequentibus farmuhg patefcit:

(B C)»(B—C;—(B“‘) ; (BC) |
BO) — B = F - EH

(B




# b .,;C,_ i g = b
. N N . »
oy — (B O = (B) +FO
) %o—E 7Y 71, - 3;.
- I e
(BIC?) BCyH = (BC) 1 (B C%)
R n—g gl e i
{:B’-icg) — {BB CJ) — {"Bd g[':f) "'{r" '\‘Eji US)

Simili modo perfpicuum eft fore
w—n 70 ) g o B

(B&D) - @O =ECD BCL) + (B -

- ‘ TCY RS Y, A G -
Haecque exempia abunde [fafficiunt ad cotifictentes o

nimn plang preduforom pet huingmodi AeqUALCTES defig-
nandos. )

§. 4. Pex csles autem asguationes inveftigatio
coifficientinm  wicungue complexoitl ad cosficientes firm-
pliciornm produdoras reducitar, guoa ianghial tam cogni-
10S fpe&a:e licet, quanc}aquidem a dgtem&%mﬁone fimpli-
cioram operatioues inchoamus, Scilicet § cosflicions QUads
fAitus guicwgue defignetur  pex NOREP figuidem tanquam

funfie ipfius B {peliari potell: cefolutio omuinm harnm a4

#H
P~

L

guatiopum revocalur ad hanc formam: r

@aon—P (n— ey == 1L, '
abi 11 efi fundio iam cognita litterae 7. At vero moX vie -
debimns ., huins aequm:ienis refolutiongsm PO noftio infiitu
10 fatis commoge expedini poffe, ;

§. 13, Befolutio huius aequationis ad calculum dif
fereniiarium fimitarom eft seferenda, & perinde ac differen:
tialium quantitatem confiantem aibitrariam Tecipiet.  Qu& ‘
re me hinc ulla incertitudo relipgualitl, ante omnia prebe 1
eft notandum, OWSICS cosfficientes, quos quaegimus, ita €O
o T paw




79%

paratos effe debere , vt evanefeant pofito n—o. Cum
enim hoc cafu fiat 2" == 1, ideoyue ipfi primo termino no-
firac feriei acqualis, fequentes termini omnes litteras B, €,
D, etc. involventes hoc calu evanefcere debebunt unde nes
ccﬂc eft ut eorum coéfficientes falloremy n invelvans

_ §. r¢.  Relolulio autem generalis huius 'aequationis
Oin— Pl — )= L, param adiomenti in hec negotio

ellel dl.].fi—ﬂl.i. AL vers datur folutio "particularis ad noe

{trom inftiintom im Orines tmwmmf_)dtata quam .hic evolvi
i 3
convenivt.  Leactante feilicet n/ ipfam quantitdtem varia-

bilem n, conlttnm, gquapiam ¢ five . aullam- ﬁ‘}"ﬁjﬂl’iuj.zﬂ'ﬂg

Cita ut it v = n +c, i fuerit

Cin=Aan(n 42 4 2a). cov o (W= ia)
ubi A ilidem fignificat quaatitatem confltantem, erit
D:ln—a)=A—2) 0 (W+2) (n'+2 o) oo [t (fmn ) @] 5

unde obh fullores commiines

G SRR N ) U AN | (i’ — 1) ], erit

Crae— 0 — &)---[.‘U’Z A iae —n nﬁ“o‘}?)....“t

A S -
san A in)(n ey (7 2 & ers ot = (i—1) @
quac cxpielio orgo %:;:a:biw quantitati illi 71, unde fo
viens Lemina fundamenti loco hic conﬂxtmmum L

LINNg.
§- vy, Propofita aequatione refolvende
(Z):nm@“ n—a)=1II,
' n kac formg can*maéré'ura

-2
v
.
«
.
“
3
o
| ¥]
2
Q
b
—
~
i
=
o
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iy 8 () aines

o= Ao (/4 in) [0+ o3 (n'a-ze) ('+ 3) . LG CEEVE
purs fermper erit @nz= AR (n -+ a) (0 2 @) oors (0 +i0)

pxifients v’ = n oo Haco foyma iam ita eft comparata, ut
evanefcat pofito n==o, ficque i cogficientes guaefites de-
finiendos apprime eft accopunodata

. 4. fam buivs Lemmalis beneficic omnes nofirte

 coifficientes fatis expedite determinare -licebit; et guia ma-

gis compofitos porpeiud ext ﬁmpjiﬁiﬂﬁfbﬂ&ﬂ@ﬂyﬁﬂmﬂpﬁ:&ﬁ‘g7
oranes terminos feriel generalis , gquam quaerimug, Pro po-
teftate indefinita x* ia cerios ordines diftingnamus, guorum

- primus comprehendat teripings ipfas litteras B, C, D, ete,

fimpliciter continenics; ad ordinem fecundum referamus pIo-
dufta ex binis harpm litleraram , cuinsmodi font B?, BC,
C2, etc.; tertius orde contineat pmdu&um ex ternis, Cut-
susmodi funt B, B¢, BCD, etc. quartus Ordo produfla
' ex gquaternis, et ita poric Pro fingulis ergo his ordinibus
cotfficientes invefigabimus. | ' |

- Inveftigatio
Terminorum primi ordinis.

§ x5, Omnium hortim  terminorum unica eft forma

B, pro cuius cosfficiente fupra habuimus hanc aequationem:

i M=k i
(B)B— (B)y=r1; unde pofito (B)= ® 1 n,erit hic I -1,
- gumatur erge in Lemmale praemiflo Q:n=— An,ita ut hic
Gt i — o, €t quonjam hinc fit (n—a)y=4 (n—ak erit
Moo AaT I, unde fit A== qnamobrem cotfficlens 1o
fter
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U
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/
!
F
,
f

,7,,7,,,,,,,,,,,,(ﬁcq,,,, 108 T atr**u -oportet. Pro IJ‘iOI” atitem ilwd qu

|

b ot 31 + emirmbdeaciey

[ E—

n ' . a
frer erit (}3) =%, fimilique modo pro caeteris hnius. odi

o
ﬂ' sl r » - Ll
nis erit fC} — (D} =, etc. ita ut ipll termini huius
T TR L e
ordinis fuin 11,r1t =B+ O 2D -2 B oo,

¥

Inveftigatio
Termincram fecundi ordinis,
zc,  Eorum igitar terminorum dabitur dovlex for
< 20 ormim gitar fermnnoram dadibtuy doplexw (o

. M
ma, vel B vel BC, quorum evgo coéfficientes funt (D%, vel

?J'

7
dcrhmus hanc aequationem: (B ) -m_(g (B; ita ut po-.

E
fito (B")"""CD n fit T — (B,. Cam igitur modo inve-

nerimus elfe (B) 2, erit M==2=Pf, Tn Lemmate igitur
ﬁat i =1, ita ut Lt Q:n=—=A n(n —e—u), unde oritor [ o=

a{n +n) = - — 8, Hinc ergo reftituto n' == n -+ ¢, erit
”a ~-=Aa(2n-+c), unde fequitar fore 24 an=— = et

Azcz=—25, unde fit A-—_ X g c=— 8 — __a2p
2o & ¢
ita ot fit n'==n —2p."

Lao

§ 2y Cum idgitar fit A == - €E B a2 p,
erit coéfficiens ipfins B? quaefitus, feilices

(BQ)___nm +-rv—-0%]...._..n n+u~—aﬁ
Lo r.c 2o

Quare termini fectund; ordinis formae B— erunt fequentes:
__n—-cc-—QVCD A x—2F D u etc

Nova Af:?a Acad. Imp Sc;ent I o, XII ’ L N §. 2z

n 71'*—4-—"’3 Ba




§ 22. Pro altera forma BC {upra attulimus hane
aequationem: |
=t on=y
(EQ)M(BC):( 0y +(B)-
Com igitar fit (B)-—- (C)=1, fi ponamus (Bb}_‘(fb 7,
erit .

2

T — n-f e o O e ctﬁ,-—-:r--—-'y’
- o o . o ‘

In Lemmate igitur noftro fumamus i— 1, ut fit
Prn=—=- 5&4;{@ g}y fierigue dehet -

Loa(n ~n) = _i_ti-:—i
Sumatur ergo primo n’=—n-—B-—v, vt fat Le=

ideoque L},m_s ficque erit coéfficiens quaefitus

S

—

(BC)»-——'ﬂ_t’”t—,,,___Fi:-_'?_’::.f’-# nka—fo,
' @ o = 2 &
§ 23; Hinc ergo pro fecindo ordine termini formae

BC erunt (B C)_“ an, nze—P—7%, hincque

O
— e I —
R mcbe—B—Y 4 B nAu=-B—8 TP
"3 2 Ry ]
— P —
+:T “+“A-i-——*«-CD—-rﬂe*C.

quibus fi adiungantur termini formae B® modo ante inventi,

totus ordo E’ecun& ns iam eft abfolotus.

Inveftigatio
L.

J

Terminorum terfil ordinis.

§. 24. Prima forma in hoc cvdine occurrens eff 1%
pro cuius cosfliciente fupra nalli fumus hanc aeguationer:
| (B




et n——@
(B)— (B) = (B)).
Cum igitur modo invenerimus
(I‘“)—“ ”__,_#-“‘"‘l;';;:—ﬁ‘ erit hic
—n—p n—-{-c!-:-s.ﬁ.

(I_iﬂ):ﬂ““_"“_' 7

72 pae

Hinc in Lemmaie praemiffo fomamus i =2, ut inde ﬁat

= A a(n -+ 2n) (@ )
Vt igitur pofteriores faftores evadant asquales, ftatui debet
n'=n—303, quo faflore communi {fublato relinquetur haec

aequatiu:

- ’ s n M
Aaln ——:-zn)::z.kcz(gn—-sﬁ}__ oﬁ. -
2 "
Iic igtler commode divifio per » — 8 fuccedit, ita ut hinc
frat A — 2~, ficque coefficiens quaefitus erit

(b3> — nin-t-n— af}f?’-J-er-—aq\’

o, G, 2

unde per fo patet termini C® coéfiicientem fore

3N e BN A= 3Y) (w-Cd —3¥)
(C )_....._ w B S —*

€. 23‘. Secunda forma huius ordinis erit B*C, pro
cuins cosfficiente fupra reperimus hanc aequationen :

ﬁ——a n—p3
(B- C)w( C).__.(B)—r-(BC)’—lg,'
ergo ex valoribus iam inventis derivamus iftas duas paues

P Y
(TBI) :(ﬂ——’}f)(n—w‘—a——'zﬁw'v}.

] o 20 ’
deinde

L2 (B C)

R —
v AN

[N PN 12 Y= - S e prarr]




debuifle; unde ex additione orietux

|l""‘

. fb Q) sz, Q(TLWP)‘,,..._H_,EB__.Y}}

e
e 20

ubi evidens eft pofteriores faliores acguales inter f¢ prodire

!
o 8281 (et 23— Y]
o 2

In Lemmate igitus nofivo {umi aobet i o= &, indeque fiet .

A Az (n =4 2n)(n o) -
quare , ut pofieriores faffores congruant, fumi debet n" ==+
-— 2 § — v, quibus {ublatis 1&1’"1&:161&& haec aequatio :

el Y—pnalgn-—28— V)

2
ubi iterum  divifio per sn — 2@ -— fiiccedit, ita uw
hinc & == Q_T-—@, confequenter coéfficiens quaefitus erit

{Eo C) e AN g e BBy (M 22— Y

R _ 3 ._}
five hﬁc modo
T N - T
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Conclufio  generalis:

§. 82. Lex qua iftae expreffones ulterius prbgi;é-:
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rationes nlterius continuare, id quod unico -exemp'l.o iling-
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