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L'EVLERoO.
.. Propofitio L

X.

mm numeri 2, &, », 4 etc. fint continue proportio=
nales , etiam differentiae b—g, ¢=b, d—¢ et
erunt in proportione geometrica continua eiusdem
exponentis ; ac fi prior fefies a proportione geome-
trica aberrét , pofterior multo magis aberrabit,

'Demonftratio.

Prior propofitionis pars in elementis eft demon-
firata 5 Ppro altera aatem parte ponamus exponen-
fem rationis geometricae ==r vt fecundum propor-
tonem geometricam foret b—ar, c=ar*, d—ar"
etc. Sit autem b—ar—-z mapente ¢—arr, ita
vt 2 fit error termini & a proportione geometrica ,

<runt-
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eruntque differentiae b—g=a(r—1)4-z et c—b
—ar(r—1)—z, quarum ratio eff ULL=1—=—p

~

14 . . a{r =}tz .
— _LEUE O cujus aberratio ab exponeate r  vti-
i — =% . . b
que muaior eft, quam rationis Z—r—3>.  Vhde

ctiam facile intelligitur, fi feriei. a, 4, ¢, 4 etc.

- phlures termini a ratione geometrica 1:r aberreat,

in, feri¢ diffcrentiarum maiores errores ineffe debere.

Corollarium. -
2. Vicifim ergo quantumuis feries differen-
tiaTum a proportione geometrica aberrauerit , feries
terminorum ip{d propius ad hanc proportionem

_accedet.

m._.ovomnmo Il.

3. Inter duos numeros datam wrationem 1:r¢
genentes medium proportionalem inuenire fine ex-
tra&ione radicis. . :

”~

Solutio.
Sint nameri propofiti A e¢t Ar, mediusque

* proportionalis prope faltem verus —B; vt hi tres -

numeri A, B, Ar progreflionem a geometrica pa-

gum aberrantem conflituant.  Statuantur autem dif--

ferentise pro lubitu: B—A—a et Ar—B=},

hincque colligitur A(r-13)=a+5b et B(r~1)zar+5,

ata vt fit . ,
A—owbd o B—arxd

Fp— - r—a

Aas aihil
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nihil autem impedit quominus numesi A et B in
Tatione 1 :r—x augeantur, vt in integris habcamus

A=a+b e B—ar—+b

"vnde fumtis pro tubitn ?Em numeris a et &, hi -

tres pumeri
a- b, .a:..Tm. ar-+br

quorum primus eft'ad tertinm in raticne data 1 : r
€o propius ad progrefionem geometricam accedent
quo mindg:numerorum. aflumtorumi g et b rat.o a

ratione x.: V. sberranerit; feu fractio ua_,.H% pro-
pius ad valorem. ¥r accedet., quam fraio. &, Quo

igitur valorem medii proportionalis V¢ ::2. 1 et
¥ accuratius obtineamus,,, ftatnam.us a~+b=2a’ et
ar-+ b=V ; atque fra&io n.nw'.L. adhuc propius va-
lorem ¥r exbibebit Gmili ¢rgo modo fi mcz.o fta-
tnamus: ,
\I—]@\'ﬁ\\m h\\luTW\\.l.lﬁ.\\\. u\\\ @\\\“ﬁ\\\\ ﬂﬂﬁ-
a u. |+1W\I|®\\ . b\.\ﬁ Iﬁu&\\‘lmu\\\. &\.Q». l_f.m.\\\.l.&\\\\ nnn.

]
N.—.— ”\h,o A d
.wﬂ@nnmw S e continno  gccuratius  va-

E_.n:,_ medii proport:onalis «\w ¢Xpr.meat.
Coroll

L 4 Com igiter quaefiio mh an En&o propor-
tionali :.:nm. nuameros g :y m:::., fro _:r:.:r At~

bus nun.eris g et formentur inde duze fcries

i

s
huhu

-

30338 ALIVM. 1o

a, @, a”’, a

b b, b,
hac lezr vi fit

a'’’ etc.
.W._,\\.. mm\\.\\ etc.

L7
b

g R iy gttt sk Y S R N
A’ a+-b; a’= a'-b; &= a”’4-b" a " —a’
.@\“nn‘.I*l Num W\\HQ.J.!T@\ W\\\I.h n.ITW\\ &\\. \lb\\\ﬂl*l&\\s
et fradiones L, w:”h, Tes D etc. continuo  pro- -

P ous Z_c_.nS a_:n:z:: Vr ni:@.r:sn

Coroll. o.

5. Vel fi conflituatur E.ow..o:_c a ratione geo-
_metrica ‘continua quantimuis aberrans cuius termi-
n akerni fint in _.ﬁ_o:n 1:r : ‘ .

a b, ar, br, nx. br, ar', briy.ar', br' ewc. .
hinc binis tcfminis coniungendis noua formetur
progreflio : _
ﬂalT& b-ar, EFT?. @?TE. ar'—-br*, br*+ar*, etc.
haecque magis ad progreflionem geometricam accedet,

Oo_.o: I
: 6. Si hic denuo bini termini coniungantur ,
prodibit hacc feries : .

a(r+1)+2b; 2ar+blry1); ar(r+-t-2br; 24
~-br{r—1)etc.
hincque porro fimili modo iftae .
a(3r4-2 H-b{r+-3); arr+ 3)-4+b6.37--1); ar(3r4-1)
. . :w??*-mvsn._
) - ayrr



s92  DE INVENTIONE MEDIARVM
arr-1-6r-+-1)4-b(41-+4)5 ar(4r4-43+b rrt-6ri-x);

ar(rr4-6r-4 1 -bri4r4) etc.

&($17-4-xO0r4-1)4-B(rr-t-x0r4-5); ar(rr-+10r-4-5)

~-b(5rr-t-30rt1); etc,

aﬁonosmnsowqoﬂnmugm_.omsEosnEmooEnE-

cam conuerguat. - - o : :
Scholion.

. 7. Totum ergo negotinm hue redit, vt bi-

nac ferics a, %, 0", &/ etc. bV, b7, b, b etc.

. formentur quippe quartim termini homologi conti-

nna+nh_mn++@_$q+ Ho.mm*nlln.* s_mpa‘Tmm@

nuo propius rationem 1 : Vr exhibebunt.

Cum an-

tem finguli termini poft primos vtramque litteram

@ ¢t b involuant ita vt quilibet terminus vtrius-

que ‘hanc habiturug fit formam Ma-+-Nb, primum .

obferuo pofieriorem feriem ex priori oriri,, fi loco
litterarum @ et b feribantur 5 et ar.  Quare 6

prioris feriei termfnus indici # refpondens fuerit

d=Ma~+4-Ns , womnz@—..mw feriei terminus “eidem
indici # refpondens erit J™—=Mb4-Nar, ita vt

4..3mlTZn1 .. . . .
frattio 57215 co exadins valorem’ Vr fit expre(-

fura , quo maior filerit exponens. s, atqué adeo fum-
to a—oc verus walor Vr prodire “dibeat. Ia
exempli gratia capiatr r=2"feries illae binae ita
fe habebunt : - : v

a—i- wuat_Tn&.thT .mm_.w.n!T‘nme.ngwwv i

2a-4 m_,vanMIw 104" 7h2 50+ uqmm._.mthA.uw

cui

~T

El

-
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cui tertiam -fubferipfi- primae asEuBe quippe cuius
ope continnanio facillime E;E.E.:? Jui
ergo numeri hic pro.a@ at & accipiantur, feries me-
dia contincbit fatis propé media proportionalia in-

ter primam -et teftiam , vti facile perfpicitur. - Si-

mili modo fumto r— 3, hae feries ‘ita fe habehunt

n_ at b 4a-t+210 t0a4- 6b
blgat b 6a-t-4b>8a+10b

48a—4-28b

Quicunque

mman..uo..w qma-..T 445
1328+ 1765

4| 3a+abl12a—-6f30a+18b[84a+ 4852284+ 1325,

H . . - -Tunl-lu.mm‘.l.l uuDIT...“..W o
eritque  ergo- ex- vltimis Feararg - aiib €o

exaitivs =V3, quo propius ratio % eo accedat, ira

.ﬁ .. ¢ . v
fumto b=—2 et a=1 fit admodum exadte V 3=
et nunc fumto b—71 et a=—41- exadtiflime erit

U e—me— i~y q errore .ne millionefimam quidem
— —_— 7 .
© partem vnitatis’ artingente, : :

.

~ Propofitio M.

( 8. .H.msmmmmﬁo legem  progreffionis binarum

: - : / V74 rdd -
illaram fericrum a, a’, a”, @’ etc. eto, b/, b7, b7 ete.:

quarum termini homologi continuo propius ratio-

nem 1 :Vr exprimuut, -

T

- "Solutio.
Quoniam nonimus omnes terminds binas lit-
teras @ et & ita comple&i, vt in forma Ma+N&
contincantir , ac i . pro priori flatuatur in gencre
¢ —Ma-+ Nb tum pro pofieriori fore H™-=Mb
Tom. X1V .Nou.Comru, Bb +Nar

—

-
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~Nar, hinc lex mnomnnaou_w Eww&:ﬁ termines
fequentes : |

a*+ )1=(M+Nrjat+(M+NY at

A+ — (M4 Nr)b+(M+4-N)ra
ex quo in legem progreffionis vtriusque ferci in-
quiri oportet. Quo igitur fcrutemur, quemadmo-

dum primae feriei quilibet termious definiator
confideremus hanc feriem fub ifta forma generaliori

840/ X a7 A

cuius in .Emmmnma continuatae fumma fingatur

Pa-4-Qb et quodiam altera ex hac maltitur, dum
loco a et & feribitur b et ra eric

w+w\a+w\\a VY8457 + ete. = Ph-{-Q ra

Addantur hae feries inuicern , et quia eft
Catb=a @Y =a e - =a' ete erit
\+n§n+a§.a +afx’etc, Iﬁw+pln+2u+ew

multiplicemus hanc  feriem Per x et a prima
fubtrahamus prodibitque - -

a=Pa+Qo~(P+Qriax—(P4-Q)bx
Quoniam vero quantitates P.et Q a litteris g et &
son pendent , hinc duse refultany aequationes

1=P—Px—Qrx et o=Q—Px—Qx
vnde deducimus has determinationes

w 1T o X l<||. A X
({2 e hl.n.--nl?.llhuﬂﬂ ct
— Px _— . x
R—

£ o= Xt (7 i & yﬂa
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Quocirca prior feries a-ta’xda’ ¥+ x 4 etc.
pafcitur ex euolutione huius fraitionis Al x)pbx

.luu..u:.l:.xu ¥
poficrior vero & -+ ¥ x-b" 3+ b7 x4+ el.
ex cuolutione hujus Z2=Zlar® i3 vt viraque fit

=zt ={Ir=:)XX .
feries recurrens fecundi ordinis , fcala relationis exi-

flente 2, (r—1), hincque. pro ferie priori 4,4,d’

a’, nt\\ etc. fit primo @’ —a- b, tum 42.0
a’/—ag’s ?.Iuvb- \\\IJQ\\..TQ...&&\ n\\\\lnn\\\..Tﬁ».nn \d
ctc. ¢x hac vero nafcitur altera ponendo a—bet d—ra.
Hinc adeo huius feriei terminum generalem definire
licet ad quod valores .quantitatum P et Q in fradtio-,
nes fimplices refolui oportet. Cum igitur denomi-
natoris communis facor fit 1-x- &ﬁwl.lpﬁ +Vr),
pro quantitate P flatvator fraftio fimplex «dnde nata

p— l-ﬂ_ P -
= rgayn o ¢ demonfirani fore A = e

pofito 1—ax—xVr, vnde fit Y—I, pro altero
autem faGore tantum V' r negatiue 93? gpus eft,
ita ve fic

— T T
— e 1...|..|+D- —

..I.nfint. a—x(t=—v¥r}

“Simili modo proQ fi fractio ?:5_3 €X denoming-

toris fidtore 1—x(x1 V) nata ‘ponatur &

Tex{c4vr)?
nmwnn:E. A= ey pofHO, 1-x=xVr indeque
= 57 Quare ipfi V'r binos valores. tribuendo fit
1 «
ﬁ.....::. .lu:.,i:lw.ﬂ.. .l_.:. :
bn&:n fumma prioris fertei n+n_¢.+n\\ +n\\\ 1 ete.
rerit _ . . _
— .{q.lf.v +h(%|.@ 1
— uq..: ey 2y r 1—x(1=yr)
Bb 2 cum

i T S T
R B B S b o DN i S e 35 e
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cum nuac ex vtraque parte progrefho nafcatur
- geomeétrica prodit noftrae feriei terminus gencralis

QM“HUAH&I.‘ *v.ﬂ.ﬂﬂ.‘TnH“”&ﬁ Hl!..‘usv.ﬂ bnu.

.wﬁ.u. vt fit indefinite.
..uhﬂ..n.l..u..:..Tw.h H.+.«\u.u=.+n¢1|vﬁ 1—-Vr¥ vﬂ

24r ayr
et pro altera ferie .

mmawll”w.rntxﬁan.v\.%u:..T mln.._i.ﬁnl....ﬂu.va

Coroll
9. Ex hoc termino generali demum  plene

. . : L B
conuincimur, fore fumto exponcnte # infinito —==V'r,
) . P/

cum enim tum poteftas (x-V)" prae priori (x+VrJ
‘euanefcat , erit vtique ,
@?ullm.e:.qrnﬂll.‘ﬁ
a® AYTeg=bd — * . .
Vnde fimul patet quo maior capiatur exponens ®,
eo propius ad veritatem accedi. T

“Scholion.
yo. Fadem quidem veritas etiam hac ratione
oftendi poteft. Pofito generatim a®=Ma+Nb, erit
BW=Mb+Naur , et termini fequentes: .

@ I(MA-Nr)a4+(MAN)» et b1 =(M+ N#)b

+(M+4N)ar

Iam

.o

e e e i o AR P o R T i B

 PROPORTIONALIVM. -

~

Iam ¢éalu m—os, nollum dobium fupcreft poteft
plr-=? Hin? . '

_.: . ||.,u .... .
quin fit prrsrhele vale :n.rnn.n n.d..m:.

——— e e ——— S

M Nr)E e AN b~ Raano

NIy N S - MbaN-T
{

Statnatur hic valor = o, er quia tum fit
M __br——ara M _arv.abt—br—ar (s
N T b—av nn?.l.. Bt —1T—bw fen
M ....|‘nﬁ.._.a.lxgiﬁ.n.l_rf\idld.|__.u v

—v==

B I b ——aw T baul=gb)P
vnde manifefto fequitur vv—r7—o0 €t v Vr.
~Simul vero ctiam: quantitagum M et N haec relatior

. - M.
peripicitur , quod fumto #—o fiar N—v=Vr

) Propofitio IV.
II. Inter duos numecros dataia rationem 1:f

tenentes duos medios proportionales in rationalibus
proxime cxhibere. .

Solutio.
Sumantur bini numeri quicunque.a et &r in

ratione data inter eosque capiantur duo medii qui-
cunque b et ¢ arque quantumuis relatio a: b:ciar

~a ratione geometrica dilcrepet, inde aliass propins -

eo accedentes hoc modo eliciemus. Quaerantur alii
fimiles quaterni numeri A:B:C: Ay quorum illi
fint differentiae , ita vt fit B—A=a;C—B=4& ct
Ar—C—¢, hincque B=A-+a;C=A+a-5;
et Ar=Atatbie feu A=2E2HS o b= areirac

Bb 3 | qui

e
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@imnnw!uaﬁmwmaam&%&zﬁ:ommcﬁm_.now
nunieros - ) a

& —atbhte;b’ =btetar, .ﬁ\...qu+aw+?.m a’ w”&&@m.rqw

qui iam multo propius ad proportionem geometri- .

am continuam accedent, _Simili_ergo modo hing
alii noui a'/, ¥, ¢4, a’’r deriuabuntur fumendo :

&= o B = b ¢Fa'r; ez a4 by
hincque denno’ alii , qui continuo propius propofito

fadsfacient. . Totum- ergo negotinm  reducitnr “ad

Kl

formationem trium “progreflionum :
CLoagda et @ L )
R e
1L ¢, ¢, %, e PO

‘quarum lex et atis fimplex quae quo vleerins
continuentur , eo propius quaterni numeri
& B o) g ) . .

proportionem geometricam continuam exhibebunt ,
&tiatnfl vinitio  aflumtiig;b,.¢, ra splurimum  aberra-
¥érint, .

Coroll 1.

13, De his ‘tribus - feriebus primum - oblerno
Bugulos “earum ‘terminos huinsmedi iformam La-4-Md
HNe-efle  habitiros , 'ita ¥t . guantiates L, M,N
litteras pro “arbitrio affumtas ‘'w; 4, ¢ rion ingoluant )
fed 4 fola ratione .propofita 1:7 :pendeant. .

. - - Coroll.

I

PROPORTIONALIVM. -

u.wmw..v.
Coroll. o

13. Deinde fi primae feriei terminus quicun-
que fuerit e™=La+4 Mb-+Nc¢, evidens eft. pro
feric focunda fore MM =Lb+Mv¢4Nra, et pro
ferie tertia ¢W=L¢4+Mra+Nrb Vnde fufficie
hatum trium ferierum primac indolem explorauiffe.

o m.nro:o?

r4. HarRm obfervationum ope inuentio dug-
rum mediarum ‘proportionaliom , quae quidem in
rationalibus proxime facisfaciat , expedite inftituitug.
Sint enim exempli caufa inter duos numeros ratig-
nem duplam  tenentes duo medii proportionales
inuéfligandi , et operatio numerica ' fumendis. pro
litteris @, b, ¢ numeris 1, 1, ¥ ob r—2 ‘ia e
habebit ’

.h..u. 3112] 46]177| 681)2620! 10080
b..1|4)15 mm_.ppu - 85813301 1270Q
€..1i5:197 731281)108114150! 16001
2a..216{24] '921354|1362|5240]| 20160
2b..2]8|30| 116446 1716, 6602] 25400

Hic gnatwror poftremi numeri
10080 : 12702 : 16001 : 209160

tam parum a proportione geometrica recedunt, vt
i inter extremos per extractiopem radicis “cubicae
duo medii proportionales quacrantur, ii ne parte

. | . - quidemt
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asamq_.- decics millefima a veritate .aberrent; eft
enim

127080
10030

a—

.v 2048-3000 ||.«\ Au. |I 1014
10

_:ouu.u .f» §as12

g

£ 1024192512 .5, :

ideoque

T

) E
— 10080 Y 2~ i €XIor infra mu:_ncrﬁ “decies

Euznmaga vnitatis Ewm:; s :u@ autem - fractio
12700 " tantuin Eﬁnﬁu = hoc eft mi-

-oo-o ¥OO0ats uuuom uaobqu.—-

nore ant vicies’ E::ozmmau vhitatis a vero va-

tore V 2 deficit, rntam  antem wjncmcdna ope
uomm:anoEE attingere ron licet. .Vnde Ez:_mT
tor, quantum vium haec Enﬂro@:m praeftare queat
in radicibus nEEEm dignitatis proximie nxmzﬁga?

w_..ovomﬁo V.

15. Hnsn?mﬁn legem harum trinm annnm-
fionum : :

X a’, &’ etc. b, b, b7, n,ﬁn.
guarum termini roEoHomw

ey, .n\. 7 ete,
a® . it (™ continuo

propins proportionem I ViV nwm:B—Er

h

o Solutio,

ﬁcﬂu Oannm termini ex nmm.a:m —u—.:._:O affumtis .

g, b et ¢ ita componantur, vt fité”—=La+M&+ Ny,

- erit
N

¥y

@bOwOﬁaﬁOZbﬁu,ﬁ.ﬁ 20X

a_,; ex earum.indole 8™ =L b4+ Me--Nra et

"I Lulwxl@g. —Rrx
11 0=Q—Px—Qa —Rra hincque 0=Q-R-R(r-1)x
I1Lo=R—-Px-Qx -Rx

B0 = (LAMr+Nr)b+ L+ M4+Nr) o4 (L+ M+-N)ra

¢ =Le+-Mra-~Nrb at lex wnomaaoam prae-
bet fequentes terminos: -

g+ = (L+MrN %+F+E+z&+?+z+zum

et ;.IF+E‘.+Z%ir+3+2&§+?+3+2¥o
mEn fi generalius flatpamus ;
at-d .q.._ln\\.«a\ﬁn\ia *tete, ﬂﬁa+@m+mq erit
m.va\p.lTT\a —+ b/ x* t+etc. =Pb+Qrc+Rra
¢ ¢ X B o xt ete. = Pe+-Qra+Rrb,
Addantur hae feries innicem , et quia eft .
al_l@u*,.‘«..lv.u\u m\LIm\lTh\lI&\\w .&\\+@\\ nx\“&\\\ nu.mh
&’ a’x-1-a‘’x ..Tanf%..T@rTm%.T P+Q-+Rr)o
-+ (P-t- Q+R)e

‘quae per ¥ BEQER»Q et a ?.5._» fubtradta dat

ann..pr..TWn %..T@...Tﬁ rax—(P-+Q-+Rnbx
: IQFT@‘.TJQ.

Quia autem .aﬁsm.nﬁow P, Q, R litteras «, B, ¢

non inueluunt , hinc nafeuntur tres aequationes :

1=P-Q-Q (1)

hn.w..mwlﬁp.w.mbm& -1)x.

Pro faciliori refolutione . flatnamus I=—X-+rx¥=3%
¢t fequens combinatio. praebebit
Tem. XIV.Nou,Comm.

Ce 1-1r-
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Ly

I -1 1=P—-Qx
M-I 0=Q-R&.

wnde fit

.. Q=Rz .
hinc P—1-+Rax

...I.....,..W.ﬁlﬂ!ﬂﬂeal. ~
5 At eft ¥ —2—,

-_.Ii..-

L3
1~ Ay

.mm.na_aza R=

1

‘.. [ e T g B 1 .

. Ergo w.l;.l_lal_:_..ru._.luﬂ E—7 f{icque prodit
. P2 E, el EE T, — B
Hu — re—z3} " rwzi 9 m .Ilq.l...uw

i . -
_

mw»n—_a mcsunm:ua cum agoa_snnoﬂ fit -
$— 13 (r~1)X—3(r—1) s’ .i?t..%%

: ©u G.I _xn.i.ua..l.a A.w_._lmum.‘."w..m?r ) ..\, |

peslpicatim &t noftfas tres progrefliones effe recur-

rentés fcala relationis ﬂbmnsﬁo ? C,,l 1), (r=1),
ita ve fie . L

4= 3 P g (1Y (et rata.

Ninc pro téimihis gerdéralibus . harum . Eommnmﬁwm\. )

num _fractiones P,.Q , R¢in fimpliceés refolui opor-
‘tet s @zoauﬂ autem denominatoris’ faGor fimplex

cft ﬁ?..n fimul icein binorum reliquorum gérens,
fllmﬁiwa ﬁ r tres inuoluit valores diuerfos , fufficit

hunc viicuin faftorem confideraffe. m: €rgo ex

fractione R mzm_o fimpléx orinndai= -, et nu=
.{_u_..llﬂ ‘

Wicra-

wwowomﬂu.oz.?ﬁm:wg. 203
i . . = . [
“"merator erit A = =1 pofito z=V'r, vn-
B ’ .\wul_...uﬂq.,lTnn ’
L 4
—Y ;
de fit A— —— , ideoque
o e e o YT el
3 2 . . ¥
mH.I_ 11..:v ete. Q= 1, ¥ri=ir ec. Rt Yo e
.- utu.... yr—=z n<q.u yr—z sy re ‘uﬂlu

valor 14(r—1)x, fitque 2=y,

_Reftituatur pro %
i o ’ ¥ r—t

ac mo..,
Hu =L

+etc. R=

15X

+ete. Q — .x.H,..n+ etc.
~ uq.(__. u(.& .

Hinc cum fit alTn\pila\\p.n\TQn =Pa+4+Qb+Re
Aequitur fore L
A nE..l...Z?..T |T||u..T.+.
. Nr o yrr . :
3 49 duo :659.» omifla ex ?.Eo itaformantur vyt
-~ loco Vr fcribatur . - IJ\f id quod etiam de
s =T el _Ea_:mo:mca. Deinde vero pro bi-

- Ve

Jis reliquis Hoﬂnrcm habebitwr :

b —r gm ﬁaq\wLﬁwlT A S
A .ﬂ{ﬂ- ., = ‘ . -
qauﬂm.,.aﬁaw\ﬁ..*n?\ﬂ,.#.&+._, R U
€ nir@i

~

16. m_ 7 it n:BnEm m_.mnm..msa_mq bina E_n
1 I
bra omiffa prae primis hic mwwom:m n:»sn#::ﬁ 7

X
Cc 2 @co
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- Coroll. a.

‘254 umuzaﬂm.zdazm MEDIARVM
quo mm_.m.mszsa et tum fore o™ : ;M = gy

Vi 4\2, in quo- _m_o tota vis methodi hic 5&..
tae confiftit,

r7. Natura hatum” ferierum recurfentium ter-

- tii otdinis. ideo imprimis - notari meretur ; quod fra- -

&ivnes principalés P, Q, R tam concinne. in fra-
¢tiones fimplices nnmu_:onn licuit , atque ex terminjs

~generalibns inde “defivatis natura harum ferierum
m_nan mﬂn@n;ﬁ.

mnro_::._:

18. Hinc ratib %»8 Ennromsa ad’ w_E.mw
. medias proportionales mwas%a& ita ism- eft manj-

“fefta , vr fapetfiunm’ fofet omnid Enons_mu quibus

: operationes vlurpatae dnnitutitar:, - repetete, @.&:
. 0b Tem Eum:coneﬁ plurium medjarum . proportio-
nalium inter ducs numercs datam rationem x:r
tenentes , nunc quidém fatis: fuccin@®e¢ exponere at-
que adeo binas propofitiones - «cuiqué cafui tribuendas

.noBBomo in wvnam nounm»ro_.o poteriimus.

- Propofitio VI

19. Inter duos nimeros. -.mnonoB datam x:¢

tenentes., tres medias contiriue mnomonnonanm in ra- -

m&_:mo.

ﬂoua&% proxime _exhibgre.

- proportionem geometricam continuam accedetur, ita

PROPORTIONALIVM. a0

Solutio.
Sumtis. in rationé data duobus numeris a et
ra inter eos pro lubitu tres medii conftituantur
b, ¢, d, vt habeantur hi quinque numeri quantam-
vis a fcopo aberrantes :
.wum_""w"&nwn,
Hind formentur alii hac lege ‘vt fic
—=a-+ b+ ¢+-d
¥ —b+4 - &‘.T.wa_. .
¢ —=c4 d4-rtat-rb
&/ —d4rattb+re .

qui conflituent progreffionem iam Es_no propius nm
mncmEd m:.smunnnn— hanc s

@/ s o0t

€X ns_gm porro’ eadem- Hnmo alii noui au»on»sEn »
indeque denuo alii , quo- pacto continuo propius ad

[

vt udoﬂ._.»so tandem omini affignabili E_.:on eunadat.

mams_»o porro harum ferierum

&u Q\u ﬁ.\\u ﬁ\\\v a\\\\ etc,

b, b5 b, &, B e

G.v Q\U»\“\.\D ﬁ\\\u h—\\\\ 0”0. .

m m\ &\\ m\\\ m\\\\ 0_”0. ’ "
funt recarreates quarti ordinis fecundum’ fealam re-
Lationis: 4, 6(r—1), 4(r—1), (r—3)-

e B T Ty T ——




¢06 DE INVENTIONE MEDIARVM

Denique harum ferierymi temmini generales, ~pofito

E.mEBmm gratia “=T2 .luer\».lT ﬂ\».ﬂ..Tﬂ\ r—gs

._:_.....la

erunt

nuﬁ:ullln.&ﬂ.wl—tmasﬂnl—lnﬂﬁlf-& h.:..\-—.lﬂﬁﬂ-
+ ._\ r¥

M%ﬂu.ll ﬂd‘ﬂH|+IWJ\ﬂNt+lﬂd‘ﬂ-*lm h. '+|.ﬂﬂﬁ

.:?.a bl ..

LES

3
ﬁ?v..i.n..___llf.u(# ..T.I?.le._. !Tnnn.
.-.<w.

w. Ea_.ﬂi.wf&w.l.ﬁ....l " - cte. ;.
quazum expreflionum prima tantum 50595 appo-
fui, dom ex his reliqya bn__n formantur , loco

¥ eins -ternos reliquos valores b_g:..:osao.
Ceterum fi flatnatur
.i..a X’ +n\\\au+a\\\\».+nﬂn. =Pa+ Qb
« +Re4-84
ac wanigam gratia .mm.n 1 I.p.l._l ry=z Hmvm..:z.ﬂ vt
ante : :
...Il..._. _—F ; p.l..n.u-!&... mﬂjunlzn . ﬁ —F !

-..IN.. ﬂ.l.u+u re—zt? r— 2+

vide fimul SEEEE fimjlium ferierum 4 _ditteris
b, e m .Eﬁ?nEEE fufimae exhibentur., |

Y R ..
ot SRR 1) R .

T
H

- e Exem-

PROPORTIONALIVM. a0y
20, Inter dues numeros rationem - duplam

tenentes , tres medii  proportionales fequenti modo
reperiuntur ;

a...1a20}616 Gralgz40li9124 90504

.. 1|5{26 H.uw_ 729]3853|20364109628

€...1 | :nﬁ 86745822421 137992
117137/195 1033]544.9]28%909/15 2209

RE-Y: uq..i awn_?..r 5480134248 181008

vbi vhimi numeri tam prépe “progreffion:m geome-.
: . :

~tricam in ratione 1:V 2 procedentem conftituunt ,

quam’ ficri pote(t , nuumeris non B.zo:w:u ._.&:wmn-

dhs, Tta fatis exacte erit 22—V 2 feq pero32

Bbub#

reducendo 1532 —V 2 cuius error longe infra partem
Eh_:oantnE vnitatis fubfiftit.

. Schotlion 1.

.21, In Mufics fimilis quaeftic de. vndecim
mediis proportionalibus inter rationem daplam in-
veniendis tractari folet, vt hinc omnia femitonid
vaius Odlauee “inter fe aequalia reddantur; quod
temperamentum etfi principiis harmonise aduetfitur,
tTamen mnon abs re fore arbitror ‘eins folutionem ex
aisdem principiis petitam hic apponere :

A.x




208 DE INVENTIONE MEDIARVM
A .. 1ial2T0l3532] 59879 998592]
B ..1r131222[3742] 629111057971
H'..314255/3064] 666531120882
C ..1i5]24014190} 706171187535
Cs..1]x6(264|+448] 748161258152
D .. 1j17280]4712 792641332968
Ds,. 1 Hm_uw.u&wwm 83976{1412232
E ..119315/5289| 889681496208 .
F .. 1203345604} 942571585176
Fs.. 1121135415038} 99861/1679433
G .. 10220395/6292l105700|1779294
ﬂ... oy 1123/3976667}132001{1885003
_n v or 2[24{420,7064{118758[1907184 -

vitimd columna tam parum a progreffione - geome- _

trica recedit , vt error ne ad millionefimam partemy
affurgere fit nmsasmsu.

Scholion.

22. Quac hactenus funt tradica facile ad quot-

Q::En medios vuomo_.:onu_nm inueniendos in genere

unmoBEommE poffunt , in quo negotio hoc impri-
mis notar: meretur , quod feries numerorum , qui=
bus folutio continetur non folum fint ..nnzﬁn:ﬂnf
fed: etiam agoﬁsﬁo—. m.u.w_ouna ex quibus na-
fcuntur femper in facores refolui asm.:, ad quem-
cunque ctiam gradum afcendat: vnde egregia exem-
pla aequationum altioris gradus folutionem: admit-
tentium  colliguntur , e:cnm conic@ura mea circa

formam

]

fazr

PROPORTIONALIVM. 209

formam radicum cuiusque gradus olim prolata pul-

cherrime confirmatur. Verum methodus hic expo-
fita multo latius extendi poteft, quemadmodum in
fequente propofitione fum oftenfurus; ita vt inde

adhuc maiora fubfidia in Analyfia Racn%"ﬁ.a Yi-
deantur.

wnowomﬂ_o VIL

23. Methodum multo latius mﬁonnna exhi-
bere ,- cuius ope intex duos numeros datam rationem
1: r tenentes quotcunque medii proportionales in
rationalibus proxime inueniri queant,

Solutio.

Inter. duos numeros & et ar datam rationem

Rsmszm vt ante totidem medii pro lubitu accipian-

, quot medios proportionales ummsm: oportet.
onEEm autem quateor medios inueniri debere ,
quoniam hinc vis methodi clarius per{picietur, quam
fi rem gencraliter tractare velimus. Conflituta ergo
pro hoc cafu ad lubitum tali progreffione

arb:cidiecaribricridrieriar etc.

fumantur pro arbitrio quinque indices' a, €, 4, 3, ¢

per quos inde noua fimilis progrefio farmetur:
b d el b drieriar etc

hac leze vt fit

Tom.X1V.Nou.Comm. - Dd &=
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¢’—aa-4-8b -y e -3d -ee

V—ab+ B¢ 4-yd +3& ~-cear

¢’=ac+4-8d 4-ye -Sart-cbhr

d=ad-+8e -\-yar+-dbr-t-cecr

e =ae--Bar-+-ybr4-dcrtedr
Tum vero per eosdem indices ex hac progrefhore
denuo alia formetur noua , atQue ita porro, vt hac
“ratione fequentes feries obtinedigur
ata’x3-a’2’4a”'x 4 etc. Hwi.. b+Rc-+-Sd—Te
B x+l/a"b 2+ ete. ZPb4+-Qe +Rd4-Se —+-Tar
e+ x e X e X gt =Pet-Qd+Re—-Sar-+-Thr
mﬁﬁiﬁ +d 3 + etc. =PA+Qe-Rar—+Sbr—+-Ter
&ye’ e x4 e X etc. =Pe-Qar+-Rér--Ser—+Tdr

vnde ex lege praefcripta valores litterarum P,Q,R;
S, T quae a litteris arbitrariis a,5,c,d,e funt
immunes , et tantum ab indicibus ¢,8,,d,¢
vna cum quantitate X et ratione Eomcms 1
mﬁaapn , ita determinantar vt fit:

wl.iawlTuffT{m?.Twm?Tm@.
..IRO...Tam. Ay Tr—+-0S r 4-eRr
=aR4-8Q ~A-yP 40 Tr—4-eSr
=aS+5R +yQ 40P ~-¢Tr
=aT+8S 4y R +dQ &P

(R}

als giv ule ii'P "

PROPORTIONALIVM. 212

ex quibus aequalitatibus quidem valores harum lit-
terarutn admodum perplexi eliciuntur, ita vt deno-
minator eommunis huiusmodi formam fit habiturus :

1—Ax—Br—-Ca’-Dx'—LEx’

indicium pracbens feries illas “efle recurrentes ex
eadem fcala relationis oriundas, Verum quod hic
potiffimum  eft notandum ,  hune denpminatorem
femper in factores fimplices nnmo_snnn licet, qui inter

. 4
fe ita erunt fimiles, vt ex quinis ipfius Vr valo-
ribus fimili modo formentur. Scilicet fi breunitatis
gratia ponatur .

5 -5 5 s
at-BVra g V-8V raeVri=s
vbi etiam s quinos valores diuerfos fortitur erit
1—sx faGor fimplex illius denominatoris , fimul
omnes quinque in fe inuoluens. Hinc ergo fingunlas
fraltiones, quibus litterac illac P Q.R,S, T exprimun-
tur“in quinque fractiones fimplices refoluere licebit
quae ita concinne axmnnﬁn reperiuntur

wH:_l:,.T e SRR R o
Q=

(- .'nHua\_-

R= e R

o
i.l_aut.h.
m.... R T
..._tluaz_.u .
P - + -+

sli—sx)yre

_U.: i
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vbi nsﬁmnnm EmEcE punctis indicata ex primis,,

ipfi Vr quatuor reliquos valores tribuendo:, funt
fupplenda.

Hinc iam quinque ferietum a numeris arbitra-
rits a,b,c,d,¢ Sn_m_om:ca termini mosﬂﬁ:nm for-
mari mon.nsf aE etiam ponendo breuitatis grata

E\w.lTS\Q.LnZ\», ITS\Q.ITme

{ vbi quoque quantitas k quinque valores inuoluere
eft ow_?BmS%v fequenti ano concinne  expri-
muntur :

T oAM=k ..q__....T.m..lT...|T....._...._..- .
q@ﬂ» ’
0 e L T T L S
m@ﬂu .
%HM.%.\T. e e ot
syt v
»%Hnm+:i!:+:l?:
syYr ’ T
M=t S

vbi quatersa ‘membra omiffa fimili modo vt fupra -

€X mHE:m nonm:_.: om..o:nr

Hinc iam id in quo Q:.mo rei swl.uﬁn , intel- -

ligitur {cilicet fi feries illae in infinitum continuen-
tur , ‘vt oumounnm # in iofinitum nMnRaan , tum

. xefpedu cius membri 3 in quo ipfi Y valor realis
: SO pofi-

-

© PROPORTIONALIVM. 13

?E:Em :&EE_.. ...&5:» euanefcere , ficque ma-
nifeo numeros a™: HM: ™ dM: % : pg™  progreffio-
nem geometricam conftituere. Verum hic probe
eft notandum, illam enanefcentiam lpcum non habere
nifi indices «,®,%,d,¢ fint pofitiai , quemnadmo-
dum hinc ‘etiam cafus fupra “traQatus refultat , fi
hi indices wnitati aequales flatuautur.

Scholion.

* 4. Circa hanc folutionem generalem obfer-
vari conuenit, quod fi valores lieterarum P, Q, R,

S, T cx formulis inuentis euoluantur , earumque.
“denominator. communis ad nihilum _.oema:;, vt

pofitoc x—2 huiusmodi prodeat ~aequatio - quinti
gradus : _ .

nm....Pu.luwNainuulUuLm.lo

tum ?:5 »omﬁsoEm 3&83 fore

uuha..TwJ\.,lT{a\w uTmit..Tm._\w.

.in' qua. forma fimul omnes a_:se,_o radices noncnn.

antur fi modo pro Vr eius quinque valotes ficceflie
fubftituantur, Cum igitur hae radices eam ipfam
wmvomﬁ formam, quam olim ‘conieftura eram affecis-

, hinc multo nosmao.,sﬁEm affirmare poterimus,
oBE:B nnas.._ﬁo_EB cuiuscunjue gradus radices eo
mudo nwm.:E: "quem conieftura mea indicat. Quodft

Dd 3 . indices
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mnm.mnom ¢, 5, 9,0, ¢ vnitati zequentar dequatio
quinti gradns fir ex fuperioribus :

2'=53'—10(r—1)3'=~10(r—1 v“.ﬂhm (r—1)z~(r—1)*—0
cnius radix erit 2=—3x ..TawTT.n\wﬁTv £V
Sen pofito 2==y-t-1 ert huius acquaticnis
J =10 10r(r4-1 )yt mwcc.+w+uv yrr(rt et 1)

radix %H«\wwn;\%il._a\q«l_x.“\ﬁ.

DE

w333 { 0 ) $ilww . 218
" DE

INTEGRATIONE

AEQVATIONIS DIFFERENTIALIS:
)
a'dytb.a"d" " ydvte. & d T yde L 4 Q.maanwun&&;

Auctore

AND. IOH. LEXELL.

1.

-

mx occafione aequationis differentialis a*d*y —ydx'—0,
cuius integrali inueniendo nuper eram inten~ .
tus , incidi in methodum eam integrandi, haund
inelegantem , quippe quae non- folum eo nomine
fe commendabat, quod pro fpeciali ifto exemplo,
videhatur effe facillima; fed etiam quia optimo cum,
fucceffu applicari poffer, ad perficiendam integra-
tionem aequationis differentialis fupra propofitae ,
quae formae eft generalis et inmumeras fub fe
complectitur,  Deinceps - vero cum perfpicerem , 2
fummis Mathematicis, inprimis ab lilulr. Ewulero
jn  Tom. VII. Mifcellan.  Berolin, ¢t Tom. 1L
Nov. Comment. Acad. Imper. Petropol. antea iam
traditas fuiffa, hanc aequationem integrandi Metho-
dos , merito dubius haefi, vtrum quae ad hanc
materiem illuftrandam meditatus eram , publicae lu-
¢i committeree , an non fatius foret, eadem peni-

. : tus




