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Demonfiratio Gemina
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. THEOREMATIS NEUTONIANI fam

quo traditur relatio inter: coéfficientes cujusvis oy

.- . -xqustionis sigebraice & femmas poteflatum -
' radicam ejusdem.

6 L

Poﬂqum #equatio slgebraica tam 1 fraltionibus quam ab irrs.
tionalirate fuerit liberats, arque ad hujusmodi formam re-
dulla:
n #-1 mea B3  Nef nm.q
¥ =—Ar +Br —Cx +D¢r —FEy F+euetN=—p
demonftreri folet in snalyfl, hofosmodi squscionem tot femper ha-
bere radices, five fint reales five imaginariz, quot unitstes con- _
tinewntur in poteftatis fummae exponente ». Tum Yero non mi- tas
nus cerrum eft, fi bujos squationis omnes radices fuerint &, &, v, pet
d,¢, « « v, cotfficientes terminorom xquationis A,B,C,D, E, fie.
&:c. ex hiz radicibus ite conflari, vt fie;
A = fummz= omnium radicum =u Cop gy g o - g
B == fummee produforam ex binis== g & & y -+ a4y &ec,
C = fumme produltorum ex ternit ==aty <4 &e,
D=2 fummee produBlorum ex quaternls == a®d 4+ &re.
E == lummse produflorum ex quinis == ufde + &c.
&e
Mrimumaue tendem rerminum abfolusum = N effe produfium
~ #x omnibus radicibus atyd , ... ¥,

§.11
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© §. TE2Qao juvi theoremn, cojus demoofiratignem blctre-
Jereconftingi, facilios s brevius enunciare queim; defignet f
fummam omniuneradicems j&° fommam quadratornm earnmdem

" radicums fa* fammam coborum radicum; fa* femmam biquades-
torem iftzrum radicom, & itz porro: fu ug fit:
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&c.

DL ot by i
mmgg'ﬂé :lq:ﬂeixunit F;, B, C, D, E, &c. ita definiri, ut
fit. ,ﬂ- — A

FoomAf B

Pl AP = Bf =3 C

A= A P 4= Cf e 4D

Ao AR e R e CA =D - 7
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5 % * % . a . g ' s
At br b d e+ & 300 L 2uy hga + 38y
2634 &l erit A =/%+ 2B, idechoe i A' e aB—A

~2B: fimitigne modo werixs ferpentivm formularum evinci
poteft; fed coatinuo majore opus erie Isbore, .

4. IV, Cum plores jam hujus theoremntis utilfifiiml verfer. |

temoftenderine, eorum demonfirationes sutem regulis combina-~

tionum plcremgee ipoitantar, qux etiemfi vere fint, tamen zb -

indeftione plurimum pendeant; duplicem hic sferam demontiratio-
mem, In quarum utraqueindultioni nihil eribuirar,  Alvers qui.
dem ex anslvf infinicorum eft petita, quae etf] nimis longe remo-.
te videstur, tamen totwm nepotium perfefie conficit: verum te-
Men cam tontrs exm jore obiici queas, hofus theorematis veriese
tem evittam. off> oportere, arrequam sd anslyfin infinitorgm

veniatr; aiteram demonttiarionem adjungam, in qua nihil f:'“r:

mitur, #iff quod ftatim b initio in ex licatione natury ®qua
onum rradi fole, | d : -

Demontiratio 1.
N Ney neg g
§. V. Pomrtur & e Ax o By «---(34‘-’il i-l— .-
=t N 22 7 & eum wquetionis 2 v o radices fu valores ipflus

afine, =, ¢ v, &, <.y, quorum TUMeTUL ¢ 2y, erit ey
RATEre Wquationrgm

B (e ) (Fml ) (ramv Y (rmmd) o - . iy
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' , KBTI - )
= stJopariciomis fomendis habebitur; ‘
NZ (g Yl (gt )+!(.r--r )+I(x-8)+ - -

" . ‘4‘!(."’-"9)
.o and  jém Barum formutarum diferentialis upiamur erit:
2 -~ dx A dyr - dr
T T tioe e &
JJ' L
e — ' :
| x—y
 {deonue perdr dwu-udo ﬁe:' :
dz t r ., 1 r. 1
e e it : —————— + —— M ——— . - - s
Zix & b .\'~—¢+.r..._-jr+x__3 + + X

. - Convertantur aunc.finpilae ke fralionesynore fohto in feries
gcomemcas in finitas: ob

Wy ‘ R | Y .«
= TR T T oy Ty e R & 4
) : ¥
':-?-'-""i'“"—;_ o ‘-'4- “+ r 4 &e¢.
. ‘i y | 7’ i" .  §
o X
2 x X xr x> x x
&e,
. ' ) ’ | 4 4
—— y y » »
& e g x ' ) P o F 3 < 3
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H:s igitur fer!ebus colligendis, ﬂgnl:q\w ‘stite expofils fu, Quare
: |
Py j- &e. introducendis invenletur, qlﬂ'l mmm hmrcrta- |
rum eft " u: | : | minate
o | e plicet:
-

-‘l' -‘l-‘ -f '*n“‘ nyY =

§. V1. Cum suitem flatuerinusy’
#e Bl .men ;3 é-"-f;'
P Ax +Bx —Cx +Dx - . --!-N
erit fimiliter differentialibns fapendis: * - S
dZ | -1

T Tae —(r=DAS -r'-(#--z)nx =),

—_ .

' n-§
C.t- —{-(n-ﬂ Dr —&e.

d‘ .
hincque colligetur fuperior forinula -2% ita expreffa wt fit:

4z

| ~ -“zj}'ﬁ '::_ . funt %
"t ne3' . Reg ¥ TV ey feorfin
F—— (ﬂ.—.i) Axt (n—2) B.t'-n-(s--:;}C.r-l- (n-=4g) D.r—-&c, — {
. n-1 = z-3 | 3-3 . n-4 e
x - Ax +By Cxr 4 Dx e e _ ___E
quae !gitnr fraftia uequalit effe debet feriel fupﬂ inventae: . +{
— f o+ o+ 3
Y m - \-i--t » --—- ..'...J..__,.._ 4 +&c
x -,.r ' r f _x J x S . ha
E'nle

Quare
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& a3 8
ot . ] . . . dz . . : \
Quare i straque expreffio pro Fio laventa per alterius deno-
n n-1 N2 n+3 n-4 '

minztorem x —Axr + B waCx +Dse < & multi-
. plicetur refulesbit baec xquatio:

mer o Mer  me3  peg gy
cwx —(#-1)Ar 4 (2-2)Br —(4-3)Cx +(1-4)Dx —&e.
g-r  n-2 . M=9 o n-4
Z=oax bx S o 4x S 4x ﬁa*-l-x ’ﬁf-r-.&c.
T ne2 n-3 n-4 n-g 4
g hx  ——Ax e Ax f""—fﬂ: .’/3—-&1.
. n-3 ”-3 ’ ni
+sBx +PBx /S4By ’ﬁ.-;.d.c.
* Red n-y .
- n-g

+2Dx 4+ &,

. . L mey
§. VIL Quemadmodum jam utrinque termini priminx
funt sequales, neceffe eft ut & fecundi, tereii, quarti &rc. interfs
feorfim zquentur; unde fequentes nafcentur Equationes:

m—(ﬂ*l)ﬁzﬁ g A
4 (ne-2)Bz [t e Afa 4B - L.
(=3 )C =S AfS B el
b (nmg) D= fes e A SV B fu - Cfo 40D
. &e. '

harumdue requationum lex, Gua progrediontur, fponte oft
Euleri Opusenla Tom., I1. p manie

d
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o ooe o ,.
manifefta, Exiis autem obtinentur formulm illx ipfae, quibes the-
orems Neutonitnum conftat; feilicer; | g
f=A | '
Jor = Af 2B | SR
J&' = Afe' e Bfs 4 3C o 3 ~ wub
A= Afd e Bfe 4 Cf 4D wb
JOmAfr e BfS - Cfat e Dfs 4+ SE o
Quzx cft altera theoremacis propofiti detmonftratio, '
Demonftratio 11, - fi

§. VIIL. Quo hvjus demonftrationis vis clarins perfpicia.
tur, eam ad wquationem decerminaci gradus accommodabo, ira
temen ut ea intelligatur ad gnosvis gradus seque patere,  Sit er-
go propofits 2quario quinti gradus ¢

%S v AX* 4= BX? e Cx* + Dx - E =— ¢ . ' p¥
cujus quinque radices fint », ¢, », &, ¢.  Quia ipitur guatibet
sadix loco x fubftituta wquationi fatisfacit, erit:

WAl +Be—Co+Ds ~E—0p
 6—AG+BO e Ce+DE _E—o

e AV4+B Y e C # 4Dy ~E=o0

$ B LBY - C¥ 4 DY —E—¢

e AV +B e C* +Dot ——E—0 :

- Colligentur hee =quationes in unam fummam, & ob figna
fupra recepta ( §. 2. ) habebitor: '

S mAf S+ Bf b e Cf DSt gE=p

feu[s' == Af* wmBf W+ Cf s Df =5 E -!

' ; §.IX.

B'S o

fat
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| § IX. Hine diluidy “patet, fi wquatio pmpol'n fueﬂt
* gradus cujoscunque
n LD | 722 ‘A 3 -4

X s A.f +Bx "'-""cx """D.r """‘thuu ﬁM" e N“""“o

ubi in uleimis terminis fignorum ambiguorum fisperiors valent, §
exponens {ummus # fucrit numerus impar, inferiors fi par; fore
pariter:

3 n-3 '
f'“m """‘Bﬁ “'"'Cj‘" "'-----——}-Mﬁ"'"ﬂﬂ

fi quidem per = indicetur radix queelibet iftivs 2quationis fioque
vericas Theorematis Neutoniani jo.n pro uno cz2fu eft ofteniz. Su-
per cft igitur, vt ejusdem veritatem tam pro altioribus quam pre
inferioribus radicum poteftatibus demonttremus.

§. X. Pro altioribus quidem poteftatibus res pari mode
patet, i1 enim valores « ¢, », 1. # fatisfaciant zquationi

$ s 3 s
¥ —AF ~Bf — Cr 4-Dr—E==o0
fatisfacient quoque [; cquentibu.:t z2quationibus:

S ' s ’ s s

X wm AN ot Br e Ct fe Dy - E¥ ™0
y € _r s 3 s
s 7 € | Y S
X wm AY - RBY e Cx |- Dx —Er =20
| &c.

Ac propterea fi in unaquaque mquatione pro . ﬁnguh valoret .
s,f,» & ¢ fubftitnancur, & aparepaca colligmneur, erit

P . ‘ Jo



!

20-JAN—2005 22:17

!
i

8 s 0
F= Aﬁ’..... -"--1- Cf- — Df +Fﬁ
f' “"‘Af' - Bﬁ - Ce *D.ﬁ' +Eﬁ

ﬁ_’mAﬁ--Bﬁ-!—waDﬁ—-l—EJ
&

o §. X1 Siergo & derotet radicem quamcunqo¢ fojus 2qus-
tionis?

" By ne2  mey "3
=Ry +Byr —Cy «4+Dpr o ---+M,;-"_;_’N""'
erit non fo!am, uti ‘am invenimus:
n-A n-2 HBe

PLAL |
F=ap =B e Mp
fed etiam ad altiores quoque poreftates pwgredlcndo erit:

L n n-2  n-3 fieq
Sfo TAS —Bfe +Cfi —~Dfe ----"'"Mj"' ~Np
n-+-2 N1 n n-1 n-2
S* —Af —Bfs 4Cfa D/ +----..+Mﬁ -"N"
3 w2 gy # n-1
S* =ApA --Bﬁ +Cfe —D/a +---“"‘Mﬁ' —"'Nf-
&e.
& in genere qmdem fi ad » addatur numeras quicanque m, erit
n+m ntm-XI W41 neiome3 M43

Jo AR —Bfe < Cla —----TMfa “"Nﬁz
Ubi quidem notandumef, i fi Itm =0, ob fingulas poreftates

[ o} o [ ]
& T2, Oy, oy &e. nomere wqque harum litterarum =4
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~ fore )‘& e n, quo- ¢afu formula primo inventa in hae expreﬂ'wne
" continetur.

§. XTL Quamgnam sotem hzee cxpﬂm’o aque veritari eft
confontanca, fi pro m sccipistur numerus negativus: hlm:que pro
| a:qaatmne qumtl pradus affumea

X o AT - —+-Br--c1‘ ._+..Dr--E""‘"0 *
fequentes formulz pariter locum habent: . *
A= AL~ B - Cp DT
A= Aﬁ'-.. nﬁ'+ oy Dﬁ"-'!- Ef‘-""
- ‘ﬁ =Af ‘—Bf -l—i{' ~Df 4-Ef’

tamen hz formuiae ﬁmt diverfx ab iis, quis thmm continets
Demonftrandum enim eft effe:

i
. f=Af —Bfs 4-Cfs — 4D
3 s
F —Af —Bf —+3C
ﬁ'"‘““"" Afs — 2B
F=A
Harom igitar fofmnlm:n veritatem fequenti modo o&eudo.
§. XTI Propoﬁta fcilicet ®quatione gquinti gradus:

1 'y
e A% e Br == CF =D e E=o.

P 3 For-
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Formentur retinendis fisdem cozfficientibus fequene
nes inferiotum graduums quences sequatios

L. x - A=, Radix fir p |

M # = Are-B—p, Radix quelibet fir ¢

ML ' AY - Br —C=o. Sit radixquetiver ¢
V. ' Ar’ 4B’ Cr - D= oRudixqulibees

| Quamm_quationum radices, etiamfiinterfe maxime difere.
pent, tamen in kis finguiis quationibus eandem conftituent fum.
mem = A. Deinde remota prima fumma produ&torum ex bi-

- nis radicibes ubique erit eadem = B: Tum fomma produftorum

ex ternis radicibus ubique erit = C, praeter x2quationes f¢ili
& II, ubi C non occurrit. Similiter in IV & pmpuﬁ;d::;:
o2 produftorum ex quaternis radicibus erit exdem — D,

§. XIV. In quibus aotem f l
firmma radicum cft eadcgu, fed etiam rﬂmﬁtﬁ; S:!f:
nis radicibus, ibi quoque fumma quadratorum radicam eft cadem
Sin autem praeterea fumma produftorum ex ternis radicibus ﬁ,e:
rit exdem, tum fumma quoque cuborum ompium radicum ‘erit

exdem..  Atque fi infuper fumma produ@orum ex quaternis ra-
dicibux fuerit cadem, tum quoque fumma biquadratorum omninm
ridicom erit eadem atque ita porro.  Hic feilicet affumo uod
facile concedetur, fummam quadratorum per fummam r;dg;u

& fammam produflorum ex binis determinari; fummam cub::
rum sutem praeterea requirere fummam faltorum ex ternis radici-
bus; xcfummam biquadratorum practeres fummam faftorum ex qula.
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ternis radicibus, & lta porro; quod quidem demotftraty non ef-
fet difficile, _ ' _ .

. §. XV. In mquationibus ergo inferiorum gradvumy, gu-
rum radices denotantur refpeélive per litreras p, g, 7, s, dumipfius
propofit quinci gradus qualibet radix littera » indicatur, erit:

A=fimp=fi=f
sz::ﬁf::19%=:ﬁ;

Cp=A=r |
ﬁt.::(ﬁ‘ : e .. . ‘.. } |

At per eaquee ante §. ¢ demonftravimus el |

Jp= A _

jq' = Afj- 2B |

= AV — B 4 3C

S Af = BS - G 4D

Hine ergo nancifeimur pro sequatione quintf gradus prope.
fita: * - Ar'e Be' Cr' D.r- o= E == 0 has formulas

Ja
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® 0 QY
.f"‘*A
ﬁ“"Aﬂ-—-zB N
'.F' AF — M‘-P-;C
F=AF —BF CF — 4.

§. XVL In zquatione ergo cujuscunque grades propo-
fitar |

] . 2 | e ﬂ"’ uu‘
x »=Ax 4-Br —Cr —4-Dj --&c.--- "'*'N-—

fi queetiber radix litters « indicetur erie:
J"""‘A |
'.F Aﬁ‘«=za
.F' AF‘-BJ‘+3C ]
ﬁ:r.Aﬁ---Bﬁ+Cﬁ.-4n

F=AF = Bf 4 ¢f —Dp -sE
&re.

Hoeque modo veritas Theorematls Neutoniani pariter ha.
betur demonftrata,
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