s

“five tranfcendentes con_'z,pi'ehg;ﬁumur. Aequatio antem y =0 }

C,ex qua aeqnatione .valar -radicls f.ita definitar , Bt qﬂl“lu‘d

A4

CAPUT IX

DE USU .CALCULI DIFFERENTIALIS IN AEQUA.
- TIONIBUS JRESOLVENDIS. )

227

"{Con{’citutioncm_;aequa-tionum ad funtionuin rationem  re.
.duci peffe fopra lam fatis oftenfum eft. Dienotet enim g

fonftionem quamenngue. ipfiss &, fi pomatur y==0, 10 hac

forma omnes OMmIno aequationes finiiae five fint algebraicae 1

ne y fubftitutus ,. eam. atu nihilo aegualem reddat . Plerum-
que autem plures eindmeodi - vajores pro » dantur , qui 2equa- £
.glonis y == O .radices voCaDInL.« Si igitur. ponamus DUMEros
Fig, by iy _effe radices . aequationis y = O, funlio y
Cita érit compafata, gt fi in ea loce wowel £y vel g, Ve by
&e. fubftituator , - fiat. revera y-== Q- |

- 228. Quoniam igitur funétio y evaneltit,, i in €2 lo-
. co & ponatur f, fen #+(f—=), exiitente # radice aequé-
tionis. ¥ == O, eri¢ per .a, guas fopra de fonftionibus de-
_monftravimus : ’ N :

e ey (e g

EoR—% i

refolvi dicirur, fi is-iplius valor definiatur qui in funttio-

st e

dx ade?r Bdx?

‘ dy
; . ® i . y A
pro « fuerit pofitum., Jindegue valores quantitatiml ¥ 7,

l:
|
i

i
7
b
.

dd: o T - ,
s ,-&e. fubftitutl femper .refultet acquatio verdit yalorem
2d%? > T ' .

I e ' . . s e
,.-.1pﬁus f exhibens - Quo hoc c;m_ug ﬂPeumWr’ Ponamﬂs efl
g = g% — 2t g —4; erit ' :

Lo gew b 35 g TR & Gu®



{ud-

cC APUT IX 473
Quibus valoribus fubflitutis. oritur:’.
g 2ne? o 3 — 4 (f=w) (30 — 45+ 3)
A (fw)(gr—a)F(f—x)t
fen lhﬂltipl'lcatmnlbus.a&u-_mﬁltu‘tls: o
fre—aff +3f —4=0"
oritnr feilicet aeqnALio fimilis ipf propofitae . quae propterea:
ealdem - continet radices.- '
220+ Quanquam autem’ Hoe: modo- ad novam asquatio--
fem nont pervenitur, €x. qua valor: radicis f facilins definiri:
peat ; tamen hinc_ingentia. fubfidia. ad . inventionem radicam:
deduci poflunt.. §i: enims pro. x aflumius. fuerit valor iam.
roximé ad quampiam: radicem: aequationis. accedens, ita ue.
f—u fir quantitas. valde parva, tum. termini. aequiationis :
. +(f"7x_)dy +,(f*-x)’rh%v;'_a,_,(f—x)adsy + &
o=y T T e T Gdwr T
vehementer convergent’,. hancque™ ob- canfam. non: multumd: &
veritate aberrabitur,.fi- practer” bines. terminos. initiales  reli--
qui reliciantor . Erit, ergo. fi pro a jam. valor- cuipiam aes
quationis. y:::o.-radici prope aequalis fuerit affumtns, proxime:

0=

(f-x)dv y i e R rim . £ - atf3;
e fea f= o O QU formula- etfi

o=y
non verissy. tamen: admodunz’ propinquus radicis “f valor re--
perietur , qui deinceps denuo. loco. # fubftitatus , multo ad--
huc propiorém. valorem: pro- f fuppeditabit ; ficque continuo:
propius. ad vernm radicis f valorem. aceedetur .- -
230, Hine igitur primum radices ommium: dignitatum:
ex quibufcunque numeris extrahi poffunt. Sit enim. propofi--
tus numerus a4 & ex quo radicem: poteflatis z extrahi:
oporteat.. Ponatuyr " == 2"+ b {en m” — gl —— b=,
ut. ﬁt‘y =t — g v b M erit: | '

— T

diy ”(”_I)(”:%_).

d ddy - 1)

r—— H_""""_nxﬂ""" ; ddy :”(?z .....1_-);%;.'”_‘ =.-: . _—

o 2dK.* Tz 0 6dxd - Iv 2. 3
& |

‘Kkk 2 Hinc

LA



“Hine fi radix éuaeﬁ.ta' ponatur. ==f ut fit f =V (e"48) erit
o=xr=at~btn(f- 30) %2 +?i%‘:;"* (f-a)r2r=r 4 &g

8P igitnr - pro & lam fatzatur ;onmerus  ad  valorem  radicis
quaefitae f prope accedens , quod fiet ponendo ¥=ws, fi qui-
* dem b fit nymerps tam parvus, ut ‘&' bl (@ + )" et

b e nan—1(f-a) proxime, ideoque f=a "'"T{:; ., unde
. ‘ L ’ na ’

walor radieis multo - propius cognofcetur, Sis antem adhuc..

. «gertinm - termipum affimere velimus, ut fit '

et (o) 0D s (o) B

. . . I.2 ‘ .
2b

T e

o &, i
(f-8) 7= g (F~a)+
v (== 22y

(n=1)> w(n-1)a""™
2(n=x)bina%>)

y:
Fmom
‘ 7=
o (r=2)at V] ea
_ f.-_.- o ﬁ\'.'—'."ff o - "
Quare ope extrationis radicis quadratae valor radicis j-adhuc
| propius-xeperjetur. - AR o '
; EXEMBLUM.
@4@@#:@9@@;{%45?;}% quadratam g numero gHocungue fo#
i XX e—p Y
‘Ponatur ergo -numeyus -radici proximus==.4,

ob satib==c, & guia eft me=2, fier prioT formula
., €-a8 _Llaa o | ;
=+ = ; altera vero dat f==Vie, guac eft
2a 2 T ) Fa 2
.;Pfa radix quacfita. Com igitur fit proxime radix == 7,77
‘ radix

hic ipfe valor .pro e foribatur , eritque propius

e baactas L, . . {orl
= . Sit verbi gratia ez ; erit &% p

= e




CAPUT IX 437

formula ff_-_—.z_%,»[-‘ 1:— Popatur ergo 4 ::..-z, erit f= ‘23;-2?57;
punc ponatur 4= 2, 25; fiet f=2,236111, flatuatur porre
,em 2,236 111, et f==2,2360079, qui valor iam mlnime
a vero difcrepat . i e o
231. Swmili autem modo radix cuinfcunque aequationis
- ' ' | pa
‘. dy ’
oftqnam _fcilicet pro » affumtus fuerit walor parum a qoua-..
plam  aequationis radice difcrepans .- Ad  huimoedi wero.
yalorem Ppro # inveniendum, {upftituantur fucceflive pro .
varii valores , inter eofque is eligatur,' qui funétionis y mi-
nimum hoc eft cyphrae proximum valorem indicat, Sic fi
fit y = p Sy T gx — 4, BRI :
Cpofite  w==o fit, yeme—4
KT E L . YT
unde widemus radicem contineri infer walores 1 & 2. ipfinsx.

invenisi poteft proxime ope aequationis fE=sx

dy » Y o
Cum ergo fit —— 5= gua — 4 +3;  habebityr pro sadice
f aequatiortis x * — 2w 4 np0 - A== 0 invenienda haec aequatio :
adw . xd—axxtaw—4
fﬁ:x——“—;xm : _ e

dy 2%x — 4%+ 3

Sit ergo w==1 ; f;ctf-: 3+—;j: 2. . Nung  ponatur

2 1z - 12,

x=2, fiet femae—mmm—. -8it age &~
.12 104 2812 : e o
e — == 1,6%3. Si ulterius progred:

7 wyor L 170l
velimps, logarithmis commodius. utemmr. =
- Pomatur ergo a1 ,659, Tenitque ,
T T : %



‘. quanutas z, qua invents habebitur aﬁquatloms‘

538 ¢ AP U T’“”' 1%
I ==0 2102720 oz [, 653000
1 "‘"0947534'" \ =32, 732459
- b == 0y 0348187 P 4,516579
¥ m@,szééya.
g = 45 935009
G,475673 BT I, ¥p7727
'wwqmg 484818 g 6 §12000"
nake 0,019833 denvism Ay385227
Frnm. :::: 8,05356298 S
iden, == o$5613508 - W= T,6%3000°

e g s Sermmiman

l"fmé’c.--—a 7 3742690 5 . frafio== 0,002 367"
f — 24630633

qul valor iany proxuﬂe ad’ verim’ accedit:

232 ClthIES autem’ approxlmatmnes | E’X deﬁerah ex~

preflione” dedugerd poterimms .- Com' enlin paﬁta fun&tione
quacangue’ y = o'y fi radix’ huius; agquationis fuerit x==fy

invenerimus offe ¥ ) (
()Y (f-»*‘ dff? (f-u)?d7y y
#ﬁ W-ﬂ‘-——;ﬂ 8{ ’
° jV - dw T zdw? T 6wy e
G¢ f ey, ity ut fit radix’ f %, atque ponatur
24 APy G s ar ¢3 - erits
d@:mp’ d'x_’}’ 3 d"x‘_? & d.w_'—, » )
‘ T2ty 237 wts BE g
e--y+z=p+ ——-+ -——+ A SO Y <o
L 24 120
in' qua aequatione fumm pro o valcne quocuaque’s ¥

Gl 4, Py 4570 5 &, determinantar 5 nven
PIOPOﬁtﬂe

y==0, radix f==xtzo In id ergo eft incumbendum »
quam commodliﬁme ex hac aequatione valor. 111:;0_.4&:,111’%le

gruatur «
233 Fmgatur pro % feries conVergens haec

A+B+E€+DT+E + -
atque fatta fubf’cltutmne erit :

3




CAPUT 435

..;;z-_;.- Apt B +Cp +Dp +Ep +be
Ly r&'% Q+ABq+A(‘ + ADg -+ &,
T - 1BBg +BCq 4 &,

Lyzd o= CEAGy +1A’*Br+»— A2Cr - &e.
' ‘ ‘ ALABY + &
Lsmd o= _ sAds-EASBs + &e. ‘
kRt == acA¥ r&e | Y
“Unde o%tmentm fequantcs ~aequatlones: -
A= 2
_ 5 |
e
e ‘g4 yir _
Gm R Caps + ~6P4 ’
o T _Sy‘*qv s
' 8p7 1209 24p° ?
r&e. 1deoquu erit:

T B B QT A A AT i N SO .
P e o G T aape et
EXEMPL U M. S
Sir propofira /JMe aequario X3 2X — 2T e,
hnt ergo y == x*+zx—~—z ;

,-f?f- s P ‘;—- -3;»4 + ) - -»——P = g == zors -

dx £ ? dn ’ ‘

dg » ‘ d S el i
==y == 5087 3 - ==y ®==RIz08 o G

dx ' ’ “dn ' L
Pogatur autem nunc #== I, quia hic valor. pmum a raiict _ L
difcrepat, erit:

SYERI; pEST, g-._zo 60 ; § == 120. nnde fiet: S
1 IC 200 | IO 5.I1000 , 360 3 ,
T v o s e e, s e s : — g

7 . -‘;7; .7-5 ?4 _?7 ) .75 ' ':75
, o e




440 CAPUT . IX

.o, I IO, I30, I74%
fen | om. s e e s e
N A & 7 7
gm0, 1&, & radix f==o, 82, qui valor i denuo lo-
co » fobftiveretur , prodiret radix maxime verae propinqua.
- 234 Invenimus ergo feriem infinitam, quae cuinfyis
agquationis radicem exprimit : ea autenr -hoc laborat incom-
modo ut tum lex progreflionis non. pateat, tum ipfa nimis
fit perplexa. atque ad . nfunz nen fatis -accommodata. Alio
igitur modo idem negotium fufcipiamms, {eriemque. magis
regularem inveftigemus, . cuiufcunque. aequatiends propofitae
radicem exprimentem . S

& eritque ergo

Sit ut amte propofita’ aequatic y==e , exiftente y
fonétione quacunque ipfius « ; & quaeflior huc redit , ut
valor ipfius »x - definiatur , qui loco. m fubftitntus fanSio-

nem y reddat nihilo aequaleni. Cum. antem y fit funio

zpfius #, viciffine # tangpanr -funfio  {peftari - poterit ipfius
¥ . arque  hac confiderasione adhibitz quaerendus eft valor
iplius funclionis wy quem induit, tum quantitas y evanelcit.
St igir f ponatet defignare iffum ipfins x- valorem, qui
erit radix aeqmtionis y == o, quoniam » abit in f, i fatu-
atur p==.0, erit per ea quae fupra funt demonftrara:

yds | yidd p3din  yadés

f:%*—-—'-;— T e e -——-—-»-—---—-&C-‘

' gy zdy*  Gdys  z4dpt L
m qua aequatione flatnitur differentiale dy conftans. Si gl

dx dp dg .- dr
t TAUL & e o P2 et gt e gt e —= ¢ &L
ar pouatu 7 Ps dy 75 % Sl S5

erit his valoribus introduftis , ur confideratio differentialis
conflantis exvatur : . : K
fmm.._..m.f_i ?},z___ _I_,.ys +_:.[._sy4.....-.....l_.-ty5 +&C4
Tz 6 24 120 '
235. Tributo ergo ipfi » ‘quocunque valore , fimul valores
iphus y, atque quantitatum p, g, », s, &c determinabun-
wr; hifque inventis habebitur feries infifiita’ valorem radicis

fex-
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.ex?rimeng.'}?in aptern aequatio g == o plures ‘admitiat ra-
Uices, tam eae prodibunt, fi pro '« diverfi valores affiman-
b . - . s ) o
e quia enim ¥ -eundem valorem  Indnere poteft, eviamfy
iofi % diverfi valores tribuantur, mirum non eff eandem fe-
fem {aepentimero plures valores fuppeditare pofle.. Quo igi-

-or His cafibus ambiguitas toHatur, fimulgue feries conver-

wens reddatur , pro # affami debec’ valor iam prope ad valo-
3

rem eius’ 1adicis 5. quae- quaeritur , accedens. Hoc enim modo’
valor ipfins y fier admodum: parvus, fericique: termini veheés -
menter decrefeent . ita ut paucis terminis {umendis iam  faris

suftus valor pro f inveniatur. Hic igitur ‘valor fi ~deinceps

Joco » fubftituatur , ‘quantitas y*multo minor evadet , feriefque

multo magis converget ; hecque - modo: flatimi radix £ tam. '_
exalte innotefeets ut: error fururus ‘fit- minimus. Hincque
prae e€a, quam ante

{umma huius expreffionis. pracrogativa

clicueranas , - manifefto- perfpicitur.

256, Ponamus extrahendany effe radicent- potefiatis. 7 Ex
numero: quocunque N Suinta igitor proxima poteftate’ expo-
nentis 7, numerus propofitus facile. refolvetar in. hane. for-

mam- N == 4" + & .- Eriv ergo- 4
¥mat b & y==at e gt %

;. ‘unde fit:
] o= ) a‘ Lo & .%.._.. .-.. X
dy= ma"" xg 3 ;?7___ =~
(n-1)dn - dp . m=1
== e 2§ e rmgSe —_—
4 Byt ? o dy 1 pEx E

P (_’n-—l_)(z;n’-:)(gfz—.- F)iai ; & o _ (n -_1_)_(2;3 -I) <;- ;;:;_I')“ .

AT -
Ponatur nunc == a4, eritque y=-— &, atque radix quae-
A ] ! . 7 . ) . ) : . .
fita f= V' (a®45) hoc niodo exprimetur:
L1l

f=




o A4PUT IX.

g
, b (w I)bb : (n~1)(2n-i)bs
f ﬂ+ na';m”_ﬂ' 27 P 7.0 3N ‘3’1-—"1

(n— I)(w--x)(gn-l)b + 5

7. 27 » 370 47 WL
ficque pro&lt cadem feries , Quae vulgo pcr evolutlonem bi-

gomit  (#" T E:)" erni folete |
237+ Poﬂquam ergo in 2Guall extraé’uole radix proxi-
me vera 4 fuerit mventa imulque . yefidnnm b fuerit reper-

tupn , tum ,ad radicem mfuycr ‘addi ~ oportet valor fraétio-

qpo proPms yera radlx-pbtineaxur. Erit aw

s s
. na ti~=k

N—b ob ’N =" b. ,At vero hoc modo

atcm ﬁ”—-\n P e 5
‘ &,

cradix . “ufto malor mvemetur quomam
grabi debet. - Quo igitur . per. d1v1ﬁonem ¥
10 propms ad verum - accedens mvzmatur

bet inveftigart qul. fingatur - effe narLbd
Lam., igitur . debeat gﬂe,
&,

temus temunus fub-
efidul b radix mul-
idoneus divifor. de-

Ebb 1267 + &

.--N.,.———,.,.—q-n-

I ot —ab+@b +yba+&cu
e, (0l <n-x><w—zc_>_<,.sn LR
ng"—t  wmrATT 67:343“ 2444#"” ' )

p—t o, @5._;_55 4 2b3 + & W
' b

fiet multlphcatlonc per u4

ftituta: - .
(fz-x)bb (ﬂmx)(m 1)!#3 (ﬂ--l)("n-‘l)(aﬂ"‘I)b —]-&c.

f“—_;;f;? . bnta® 247 4
3 .“bz, e e (‘-ﬂ"'l-)'“ba (”n1>(ﬂﬂ“‘1)“b
T, L antattt ‘6??5.115*1”1
8% (n-1)58"
‘+ N ____:_. L . ( - n'_)'aﬂ-——':;-
.‘ ﬂ(‘ﬂ 1 an-a
‘.‘ :‘.‘_ .?&4
...,_—'_'




_ CA4PUT IX 443
~ Hinc deducuatur - fequentes determinationes:
et S o

(i) (D) (nmn)  (p-Detn
".:';:7;;1-,;- L 6_?’41:'{',1 T ‘Izn.f,’ﬂ-*'-r' o
(n~1 5“__'(_2_'_' )(}_"i"_lzi_*_ (n=1)(2m=1)3n ~1).
Y= st Bmma®™ 24n%a™
PN ot 21 GA Y R
oy ?.4?3::”"““‘ N T RS

Frafio ergo ad. radicem: lam. inventam: # infuper addenda erit:

. (m-1)b (nn=1)bb (nm-1)b2
ﬂg'rr‘“l +.-———..__. LSS A Z o e e—an
_ 24 tana®E L agmawtr T
238, Quod fi ergo radix “quadrata extrahi debeat ex nu-
mefo ‘N, atque inventa jam fit radix proxima ==&, cum
refidno =4 , ad radicem -inventamy infuper addi deber.quotus.,
qui oritur , fi refiduum & dividator pes '

& b BY -
- o Bad 1645 ‘ |
Sin autemr radix cubica -extrahi debeat , tum refidoum & di-
e g b o2bb | b3 : '
vidi debet per 3za#?-f ——— G~ — & quaram for-
- a -gat 9a7 '

mularam ufure in his exemplis declarabimus..

EXEMPLUM L
 Engrabatur vadix guadrate ex nymero 200.

Ponatur N =200, & cum proximum quadratum .fit 196,

erit wz=14, & refidmum &Z=4, quod propterea dividi

debebir per 28 + = — e o F —=

L 7 7 196 7.196.93 .

divifor == 28, 142133, perquem fi 4 dividatur , obtinebitur

fraftio decimalis ad 14 addenda, quae infta erit ad 10 fig-

ras & ulera, LIl 2 - EXEM-

, eritque ergo




444 €APUT I,

EXEM PLUM IL
Eurr abatur vadis cubica en mumero N == I0.
Proxinms cibys eﬂ 8, & refidoum =2, unde 2=

& ‘b=z, argue divifor = 12+ 1— -—%\..... 12,9444.
I

Qpare radix cubica quaefitp erit Emmma =
Z o IOOBD

—-,..—--—'-""'""H._——-—-_.._—. s

12,9444 64722
239, ‘Series pro. .radice mventa efiam Lonﬁderan pot;e&

tanquam recurfens orta ex quaplam fraéhone, hoc ~ eatm
modo plures termini- Jferiet ad multo pauciores qui- pumera-
torem & degominatorent GaStionis conftituant, revocabun-
fur . Sic lavi atfentione admblta pelfpmegm fore promme*

ﬂ:ﬁ--ﬁic.l TR ‘
) aevem Fl »2' , . L - e
(d + b) AT T atque adhuc  propi
ﬁ""‘;——'—'——-‘—é . : L
2
nd
M+~Lia+@+ﬂ@+aM
§f4+5}"‘ﬁ¢“-h G ' 12 .

g — )&
G=AE=A,

L2 ‘
Simili modo Piums rermings mfroducendo fm&mnes adhud
accuratiores obtinerl poﬁlmt : o |

- ' . : _”ﬁ""“?' .

N

(d'l‘b)”""“:g-
3 +n+3 {_(”'{"%)(”4‘2) (ﬂ'i'a’)(ﬂwi-zj(ﬂ—{— 1)b’
’ 1 120
n.-s-?. (?i~3)(nw2) (ﬁw )(ﬂ__,,)'(ﬂ___l)/,,
ﬂ'a—-r'-' —"-"“'_"'ﬂ é'{" 0 ﬂé‘ e I 3 \ ‘I_;_E;__"

2
'.Qu111'.et1an1 hmufm@& forma Geﬂelahs exhlbcrl Poteﬁ
qgam.;:gommode exprimendam - ﬁt_ : L e
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medm) |y o)

I, 2m : X Loam - .
(n— 1) ptm=—1) Ao, _(m—D)(—mt1)
B= """ : B e e b

2 -(W-"“I) 2 (2m — 1)
(o2 )otm—2)p . (m—2)p—mta) o

Cﬁﬂg (2m —2) €= 5 . (a2m—2)
_Ar=3etm=3) o o (m=g)mmty)

T 4 Gm—3) 4 (am—3)
&c. : ; - &e. S

.. His autem valoribus determinatis erit : C
g?”’-}-A_a m—3 b + Bam—z 2 ...l_cﬂm—.g b S+ &ec.

(d + b) ﬂ.l: “ FQ@:@E?—Z: 5::__; gam—163 4+ &e.

240. S igitur hic pro z fubflitvatyr numerns fraltus,
iftae formulae ad extraltionem radicom’ apprime eérunt ac-
commodatae. Sic {i radix quaecunque poteftatis » extrahi . de-
beat ex forma #" -}-&, fequenres formulae in wufum vocari
poflunt : ' ‘

1
wd AN B oame )
(a"+ é) = 2ma” -+ (.fz?—- I)f! '
L azmrar46r(and 1)a¥b 4 (and 1)(a 4 1)bk
(J”+'ﬁ)1$,ﬁ-¢. : 2 ."'.ﬂ- pm————7 N ]'
C128° 8+ 6n(2n~1)a” b4 (2n~ 1)(n ~ 1)b0
Sin autem.ponarur 4"+ bz=N, ur fit gt N — b et

2pa® +(rd-1)d

v 2 N~ (1 :)é
(an-5) wmzﬂm_m,(#_{qy; |
(_4”—1-5) '—;““"""ﬂ tIZ?}_’w‘-NQ- 5?3(2?9-“ I)N!J-—f-(gﬂ-—- I)(??-— E{}é_{% o

1222 N2~6n(any D)Nb+ (2n L 1)(n i Dbk
241, Formnla - igitur generalis pro radice cuinfque  ae.
quationis invenienda in aequationibus, quae ex pluribus ter-
mixis ‘wnﬁam,‘s eandem praeffat ufum, guem foiira regula
binoraii ad refplotionem - aequationum purarum &° ==c¢ affer-
re foler, atgue ades hoc caft in regulam illam ipfam abiti -
- : Sin




c4pUT IX%

Qin autern aequat o fuerit. affefta yel etiail. tlanfcmdang , eXe
reflio noftra generalis {emper aequali focceffn in ufum voca-

tur, {erlemque Pzacbet infinitam , quac ¢alorem radicis exhi-
bet . Quamob}cm cum 1 hoc negotio {ymma vis. s for-
mulae generalls confiftat , eins wlum  hic aliquanto  fubus
nﬁendamus . Sit igitur Propoﬁt‘a haec e;'equatio affefta . tribus

rerminis conftans :

446

N“ + C.!“’ =i N 3
denotantibus ¢ & N quwutates qna!"cunqur: datas. Ponatur
x"’ ¢ x-—wl‘q"'"‘y, erit a’.}:_—« ?ZM""""{‘“C)
.
iwmceue fret p_ = ey tuE ef’c
nic P
. 'n(:z—x)x —2dx . 5 ﬁ(ﬂ—' 1) %"
g ; |
P (?. -1 +C) A 9 (mc"“"l—i—r:)
" aqg Cdr
Simili modo ob rEm TS sz . &c. veperiettr:
7 ¥
n?(n- I)(’u%wl&) 254 e (07 z)(z’n'v)c"T -3
e v--—-————‘—_--~=-—--w- —
' Typpp @2 + €)

() (- i S-Tz(ﬁz-r)(ﬂ-:a)(n 3)6 %"

CabRk }
(1 ‘“I)(Zﬂ"}’\)(gﬂ““lyﬁ-‘@“]‘.)x*" 8 (n»x)(n-'z)fmdx)(z on-1 I)C"”:s
7 (n» (n-2)27 L, I}(fm- 20 )%™ = n(nwl) (r-2) (ﬂ?)(n ﬁ»)_f i

(1t I)(m«»l)(gﬂ ) 5.1_4,7*3(75-1)(?3»'7)(2 22- I)c

1]

= (mt: 1 + c . six
Quil ibus v«lorlbus mventls em aaquatloms .gro.poﬁtae_ radl
f"‘“‘-"fmpﬂ'—— W*-* 3t ”'}5, y*w-;-é—g rys 8o
yatle 5 unde fimal litterae ¥ Pa:

qmcqmd enim pro ¥ {obftit
gy " Scc. valores determinatos induunt R fum

bltur Valorl onius radicls.
E

XEM LUM L

sis propofiza bacc AequArio. w3 dax =2 o
7‘: NMZ, & n=3> atous y.,..-x’—l—?.#PO‘

ma ferlﬂ acq

Ent r:
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I . 6 73
s =1 crity--«x &p_.w L gEm e s Y ER LS
poratif & = =3 K 43 5

0
,...._...169 &c. atque aequatloms mchx ent
§ S?
‘ 60 L
e g L -3 — 1320 ke :0,771072.
f 1 3 g 3 S 3 ‘5_7
popatut pULC ¥ F= 0> 77,5 8{ quia eft y=* - ox —2;

’ ,q*—'wép*w, -"“pomps-—mps ‘atque

P T

— - p160p7%3 - r20p7 ¥ ha‘oebltur 1oua11th1ms adhlbendls
b == 9, 8864007 | % = 77 ~
w2 == 0, 7729814 | #2== 0y 5929
Jaaw%ésgwu | w3== 0, 456333

2% — I 54

L g3 an == 1 996333

r Erco ;r “‘"*-93 0034 7

§ -

lp= 9 42"6375;“ ik?}m‘*z}w« 0, 3773444
4 3 I—py= 5,96 9628113 . .ﬂiﬂw_doeo,()l’?xﬁ
- . pr= 8, 26/9723 | o
. : ls= g, 8864967
n 13—" Cy 4‘771”13

-] o= 50708076 -
' l—;q;’j’.—dj,?lI@QZﬁ ——1gyy== 0,000000314-

dix rcxo radiz f == 0, 770916907 3 quae ¥iX i ultlma Eﬂurﬂ a
vero aberrabit. . .
' EXFME’LUM IL.
P Sit prapufm dﬁg’#aﬂe g b 2K 4Rz = 8.
Jua- Poratur y--ac‘*m"~~;\;'-5~=43:--8 erit dy = 4dac(w3~“w+ 1)
P e X ‘iﬁmiﬂ”ﬁi__ Ergo
(st z) FPACIEE Sk
2. — ﬂxw—%-]: dg *—Zi?vﬂ‘"“'" IZM%"""éW"{“i

« B I 1t Ax G Rk
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TH{-“"’"* 1aus— Gx4 3
& r== RS 8c
G4{w2—nt1)*

ex quibus erit radix aequationis Fropoﬁtae; ,
G-y (7et-aseant D)y

p= 4lwien P 1) g2(x3ent1)5 128(w3— sk 1)5 e
Opoyter €150 iphi, % idoneam valbgem tribui, quo feries ifta
fot convergens. Primum autem perfpicunm elt, fi ipf x til-
bueretur tals valor, quo Feret %3 —# - I==0, tUm OMNEs
forici terminos practer primumd evadere’ infinitos, neque adeo
exinde quicquam concludi pofle. Convenit ergo ipfi w eiuf
modi valorem aﬁ?guare,'c}uo‘ & y fat exiguuml & x3—u-+1I

non admodum parvuri. Sit w=1, erit y==-— 95 &
28, I29 N, ' L. 2 12
f=1 + 3.2 4 - &c. ubt cam tres terminl -5“——3 +—~--S-
C 4 16 .54 S 4 18 64

- . ! -‘ i 3
Gﬂﬂgruﬁ.ﬂt custl, Progl‘EIﬂOﬂe geométmca, ctiigs fulﬂma‘ eﬂ: "5

o R T U A 27
erit circiter f=%— » Statgamus erge # == 3 epit y === =5
} 5 ‘ ) 2 3 o 16

3 Pt 39 Ee==1,01
=3 T3 64.,+ 256.329 e I’_ |
. Ponatur nunc & == I,61; erit
Iy —=0,2068259 | & = 1,61 . fit VR o el
Iy?er 0, 4136538 | #*== 2,392% '
3oz 0 6204777 | w3== 4, 173281
Ix4==0,8273036 | w+= 6,718983

= hinc
J-p == 8, 4016534 | y = 0, 025217
lz$O,j-31§?:§i>f_ \ % = 3,563181
%:7;8498432'\ S  lg=




i

ca4PUT I% 4o

l47=0; 603050_0
7 8 g ol‘ o0I769%
L 2 no b omeml SO, O 2
e 7y 247793% ¢ P 5 708

,1%.;“1) 5 0 89090’*6‘ 308 1.“;6,7763_

l’}'""“‘é L,O“ 068
7 34779»,@-
[z3 3z 1, 6355500
 §,o7B8a83 4 o
{32 = ﬁOSISGb (‘:uwxfmx\y
4547367881 . 32z
~Frgo f==1, 6117662 «

242 Memojus haec in eniendi radices cn,eqm* ionui
proxime aeque patet ad quantitates tranfcendentes . (Quaera-
‘ous numerum &, cuius logarithmus €X quOCIRLE “Canone
defumptus ad iplam pumerany datam habeat rationem ut I
ad 7, atque habebitnr iffe aequatio ¥ -—Ri#TZOC fit au-

rent }é modulus horwn logarithmorum , ita ‘ut ifti  loga-
mhml obtineantur, { lO"&llthﬂ'ﬁL hyperbahcl multxphceﬁmr

t;..,

2.0, 000002976

. iz
per kb erit ddw==—— . Ponatur ergo w—nlwszy, firgue
% |

edqat e ﬂ.ﬂ x. Cum igitar {IL
fenda: df(x' r— fm)

R —-
tgmnama”

# valor ipfivs x guaefitus, qui ¢

posm—————

y-—a}‘—-nl:,g erit dy_wdx—*

% s
dywpm;:_ﬂ%, unde dp === (x-—v—fen) erge
igw . —fenit o= Z&nxn’x' +-krn zdae
dy 1T (s=kn)3” ‘4= T x wkﬂ)ﬂ
d: .

--g-}*:r ol %ﬂﬁi@—@l &ce. Quare ﬁct
d}’ (%‘ "-"7-"/{)1)’
Fam e 2 frngy * hy 3 ( 2~»+&W) &C';

prp— 2(x~»-/fﬂ)3 : 6(x-—z(r;)s

Mmm ' In-




4“3@
em  offendenus hoc yloblema folutmncm non  ad-
100'111fh.

mﬁ Gt kn® ¢ emﬁ__cme e
bmhcus oft = 1; e debet “efe kni> 2, 713231
EX E ‘

pragrer 109 CUIS log:z*‘rit

Duaner it pumerss

: sequerur decimiae parti pfius meris

pia de Jogarithmis rabularibus - qaac&io fticuitor, et
-atque ob #==10 habebitu

k=0, 434294481903 3
hn =y 34294481903 5. TFatte jam KT I erit y==1,
2, 1714724 __ g, |

fetaus —1 —-—-‘—*'""' "" 2
e f 53,3429 (3 2429)° -
Sratnatut ergo eIy 37

ficque pmmme erit f == 1,3
erit WO 136710567136406 & ob y=# T o FOHE
erit == 0, 0027943 22843503~ o :

— 5 k=25 971944819032'sc
lx==0, 1367208
Jy==73 44827738

7> 3819978
Wen—w) =2 273865
75 1098112 —# =0, ooxué’:yé’g..
| | fef: | 7
myy ny Ay

terpiinas —- o e

pis ( kn)ﬁ ;Qﬁ.-—-?’gn)". K—j-';kﬂ

Fiat erge

Peinde cum it tertins

' ‘.,‘ I "'"'Wy
erit . d— = IOQSIm ,
. o ]
by *“794461773
ffen==0s 6377842,
_ 5y 19338727
ll(,%ﬁ-wx)‘z.-_-mo,g.}ég?p
L Ay 2474995
[2 == 0, 3c‘:xogco
| fgerte term.s== 3,59 464.693_' -

1. teri. #5= 1y 37




b

e it st

C.sz urT - Ix 451

11, term. ==0©, 00128769
I term. F=Q, 00000088
f==1, 37128857
‘ 1f==o0, 137128857
247. S aequatio fuerit exponentialis, ea ad logarithmi-
cam reduci porerit’; ira fi .quaeratur valor ipfias w, ut fit
it e, erit wle==ls. Quare pofito p==wlw~—la, fict

de. . - 1
—dslndde, & — E=prm e :
dy 3 i P iy Tumque
P e In)® dy =7 w(z4le)? ?
d L S L NN
e e e e oqu
1 w1 d) B w14 ha)4 B e
dg_ . " 3 . " oro ert
PR CE NN o e
— ads 10dx - 1sgde .
dp == e T T T ——e 5 GEZO
ey C A P e S ERPE CE N ST
= 2 . 710 RS £ B
Smxs(1+im)ﬁ' ) 53(14in)¢ w3zt i)’
6 T 40. -, ¥05 10%
F o e i o ey e + = T T
s (1 +lx)s  w¥(ain)7 0 wt(rtin)® w4 (1pdu) s
- 24 196 700 1260 045

n== — e e a - . -

B (1phay w3 (1ph) x5 (1hda) 9 w3 (Lhlw) ™ a3 (110x) 22
Hinc ergo fi verus valor iplus & fit ==f, ira ue fit
fr=s; erit :

P B S P A/ &
ILix zx(1+§x) 3 "?.xk(I'Hx)s B3 (I+1x) 7 Qx4 (I + fx) 9
y? 54 7y

T (Lpdw)t 12w(Lph) ¢ 8wt (T4 )
Mmm 2 ' ' e

-




N
Al
2
&
N
Ld
3
~]
3

yﬁf— y‘;
12&3(I+lx)5 5;—(‘;—1‘-!4)7
}IS
e 20 ‘*_fﬁl -+ [:75

Haec ergo expreflio in infinitum continvata , quicungue va-
dabit valorem. Sic i ponatur » == 1, erit g == -—Ila, &
Tk 2([ﬂ)° (l@ 2/zjs Gax(la)d
f:___ 1 + lﬂf“' ) + _____ + o) S( )
2 3 Q If: 144_
ubl notandumn eft efie Z# logarizhmum El”_.t‘lLOhCLNﬂ ipfivs «.
waeratuy Mumerys ty wr fir f1==100.
Com fit e==i00, & yp=aly—laz=ulx—1I100, quig
patet efle 1> 3 & <04, flatuatur :
xle== 4, 38467038072
dioe = 4,60 SI"CIS 100
y= -0, ':.2o~¢/ "?rCu,?
Hine erir logarithmis vulgaribus achibeadis :
— [, ,C‘-
by == 9, 3434553
| ——, -y
Hrtle)= o, 3527156
%,90@6“"’7 ; _‘-_:,_:.w.. 0,0078707
ly*= 86868166 1tHv

lor pro » flatuatur, fumto p==x /s~ /2 ' verum ipfius f
— 2N g,
EXEMPLU M.
5 ggritque o= 132‘327629684,9
I+ le==2,252762¢6849
31+ lx) = I, 05011.168

- 7., ).iL.éC'

lex—=ly = o, 84.30980 )

oy et -

5758 o coosors

2201 < fu)?
Ergo proxime erit Jf:: 2, 59/2{{2 , fequentibus vero 113{”1’61
terminis fumtis erit =3 5972832. La
244. Practerea autem calculus differentialis infignem ha-
bet
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_ fer nfom 0 refolutione acquationum, fi quacpiam relatio,
- _ ooae inter radices intercedir , iuerlt. cognita. Sit pppuﬁta
%)7 o , 9 atio p==o, in qua fir y funllio quaccunque Jpfius .
.iaﬂ'—,'\férbi gratia :?onﬂ'et_, duas huius aequationis radices
er fe differre quantitate data » hae duac radices facile in
sientur fequentt modo . Denotet » harum duarum radicum
| i iminorem , erit malor = x + 4, quare cum functio y eva-
nefcar, fi w fignificet unam ex radicibus aequationis p== o,
‘svanefcet quoque y 5 fi loco x ponatur & + 2. Guocirca erit
2 343
o-"-:y+f-——a,]}j -} ﬂ df”f ij:——-}- &e.
- ' ax  2dwx’ 6du 3
Ynde cum fit y == o erit quoque
£ dy o addy | a*dsy  addiy S
O e Vg T iy Toams T
‘iquae duae aequariongs fimul fimtae per methodum elimina-
6 ;

prile dabunt valorem illius radicls &, gquam alla radix fi-
porat qUANLITALE 4 . '
e . EXEMPL U M.

: Sir profofira facc asesai i
- K5 e 24% 3 h 4ONK — 36 == O
Gua wadecungae oo Fer hetere duas radices unitate diffcvenres.

_____ < v :
'Poﬁma?y mm oS e 24%5 49 — 36 Grit:
f - R i
S = swt— 7awt b ofx
ddy L
der T iowies 72840
dsy
o= == JOX Y e 2
. Gdx? T
) dﬂ.;/
e T &
2405 4 5
as
—f— == 1

12043 3
: Tant ob goz=z 5 erit: A
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Al syt rowt — Gaxr 4 g1 280, Ar eft
B... x3—24x} + 4oxx5-—36 ==o, _—
Multiplicerur fuperior per & & inferior per 5, alferaqu’e _;

ab altera fabtrafla relinquer : A
1054+ §853 ~214%% 4 26k + 180 2o o e

£ sat 20w’ — jorat - 1 + 9o ==o

A qua prima A f{ubtrafta relinguet :

D...1ox?— 438~ 18x + 61 ==o ,
sk oL 05wt~ 22583 —- oox* 4~ 3208 == 0 3
A.19 ... 95%% 10003 —1178x2 §39% 4~ 404 = o

E......., 4154% — 1o88x2 - 269% 4+ 404 "-—.‘*o
Darg ..o, .. 788352 —18675%¢ — yarox 426560 =0
Eoto .o ... 7035%3 — 2067257 4 51115 +- 9386::03:."
Foooooooo L. 19975*— 1258Ix - 17174 ==0
D247 o0 oL 459353 — 110150~ 4446x + 15808 =0
E. 32 ... 1328003 — 34816%> + 8608w + 15808 =0
mSgb‘«;’xﬂ'-—-zg;?orxi-}—lgos.q_i.x:o VIR

o

trorece e BsSpwr—agrorn - rj054 =m0 np
F.8587 .. 1714823000 108033047% 4 1474731380 Al
G.r997. .. 1714823052 — 47330897+ 26068838 =0 |
607021508 =~ Y214043007=0
Ix qua aequatione fequitar =1, |
ac propierea quoque radix aequationis erit x == 3, quorum raec
uterque valor aequationis fatisfacir. .
245. Poteft aunrem haec operatio abfolvi fine fubfidio
calculi differentialis propterea quod eadem aequatio, quam
caleulus differentialis foppeditavit, prodit fi in ipfa aequatio- o
ne propofita pomatur w4z loco s . Ceterum vero .haeg Men
metiodos eliminandi niminm eff operofa, &, fi aequationes
effent altioris gradus, labor penitus foret infuperabilis; ex-
azquationibus tranfcendentibus locunk

quo multo muinus ip us-
habere poteft, Quod i autem ponamus duss aequatlonls pf; oo
pofitee y== o radices inter fe effe aequales, tum ob & =0y X !
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35

_ L , dy
%cguatio Jifferentialis abit 1n hanc ;fw;:o. Quoties €139 guae-

jiam aequatio y==o habuerit duas radices aequales, roties

it Q:o; atque hae duae aequationes coniunélac prackebunt
it

im - ipfius # valorem , cul binae radices funt acquales . Un-
iy : dy
de viciffim fi ambae aequationes y =o & 5, == o commu
i) N
o . . . ..
- 1 habeant radicem, ea erit radix duplex aequationis y =—o.
—0 venit autem hoc, fi poflquam quantitas ope duarum ifia-
o ;
: — o & : TR
=0 rim aequationum y = o & 7 =0 penitus fuerit eliminarta
:O %‘pérveniatur ad aequationem identicam. Sic fi propotiatur ae-
:9 v;lﬁatio: #3—2ux—4x+ B8 =o0
= erit. quogque  Jwx — 45 — 4 == 0, cbins duplum ad enm addi-
tum dat %2 - gxx — 12x ==o0 fen xy -~ 4x — 12 =2 0 cuius
=o" tiplim eft 3aw + 128 — 36==o0
=0 fubtrahator 2% — 4x— 4 = o
=0 x 6% — 32 =0
=0 =20
Cum ergo prodierit i == 2, fubffitmatur hic valor in una

praecedentiom 3xw ~— 4% — 4 = o, & prodibit aequatic iden-
tita 12 — 8 — 4==o0, unde colligitur aequationem propofi-
fam # 3 — 2xx— 4x+ 8 == o duas habere radices aequales;
lempe 2.

.. 246. Si jgitur habearur aequatio algebraica quotcumque
dimenfionum :

#ih A " L B T2 Cx* T34 D4 4 &oo= o
bie duas habeat radices inter fo aequales, erir quoque
et (m-1) A 2 (=2 Bx* T3 (n-3)Cx T 4L (n-4) D"
+ & = o. '

cilicet illivs aequationis radix duplex fimul erit radix iflivs
aequationis. Multiplicetur illa per », ab caque haec per
moltiplicata fubtrahatur s prodibitque haec nova aequatio :
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Ax? T deaBym e e 3Tt T3 44D T e Ko e, Nunc"' '
addantur prima per @ & haec per b muiuphc&tae ertt »
g\f”{ﬂ(a_{.é)ﬁ_.x'“ 14 ﬁ{.”t’:"B\:"’_zf-(d ?fj)u,\, TR &e. _._o':_
quae qquuo ca.n mfa propofita coniimila monftrabit radices.
'u.qa.hes, {1 guas haber pxopoﬁta Cum igitur quantitates « &' -
pro tubite affumi queant , coeficlentes « n-!«b a2k, &e
progrefiionem quamenaque arithmericam repracfentant. Quama
obrem fi aequativ quaecunqgie habzat duas radices aequales,
cae invenientur, fi finguli aequationis propofitae termini muls
tiplicentur per 1er ninos cuiufvis plOEle;.JOl’ll:. arithmeticae ref-~
Per’hve nova enim aequatio hoc modo refultans eam radicem
quiz in propoflita bis Ineft, guoque continebit. Sic aequatig;..
x”-’r-A“’ 4 B TF +C«c"’" 4Dy 44- & e==0"

fi eius termini muleiplicentur per pzocleﬂmnem dnthmetlcam?..;
hanc: a; ad+ b, a+t2b; a4 35; a-t4b; &C-:,_,f-
10d1b1t nova a.equatlo h’m Wi

ox " (a1 0)Ax" - (alzb) B~ 2 (0 38)Cu™ 8 +3<C-='-"‘—=°:3§:,
quae cum illa coniunéla radices acrzml es oftendet. Haecque™ |
elt regula fatis cognita inveniendi radices aequales cutafoun--
que qequatlonlg. -
247. Si aequatio y ==o tres habeat radices aequal;s non

. .4 : , dd .
folam erit = ==o , fed etiam erit X =0 _ﬁ‘
dx doc®

quidem pro & ftazaatur eivs radicis valor | quae 1 aequatio-
ne y==o ter meft. Ad hoc ofte deuh n poRAMuUS aequa,t10~
nem y = o tres Dabere 1a~,1re‘ hatufinod: X, X + 2y
x-{- by quae primum intervailis finitls # & 4 3 fe invicem

uucicpcut, & qln y CVaaniclt, it loco w tam &, qu&tﬂ
&+ & feribavur ) erit: y=0
adv a*ddy | adds 5y addty :
rF— A= 2 k=0

(™ 6d:¢3 24dx4

d/ 5er b3ds bed
e el o St
2dx> €dns 'P4d.¢4

+ &c. =0
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'fqijibus binis pofterioribus fi prima fubtrahatar erit :-

, (z"i i 5‘&’4‘
4 Q_+£@+L——¥+i~—-——z+&cs -

ices y, bddy by brdey
l . dew = 2dx” 6dx3 244
‘sybtrahantur ~ quoque has a fe invicem , divifioneque per
e b fafta erit
alb)d3y ag Lab 1 bb) d4

o +<__+_2_ .}"_*_( Heb 0h) J/'f"&c.z'o.

adx® 6du3 24d% 4" _
Ponatur iam #==o0 & b==o, ita ut tres illae radices inter
{e: fint aequales, eritque ob terminos. evanefcentes ;.

dy ddy
},ﬂ f); -;:\; =: Q )'J & ;j‘;—;mo o

248, Quoties ergo- aequatio y =='o, tres habeat radices
equalgs puta f £, f, wm ifta quantitas £ erit quogue ra-

ix non folum huivs aequationis ¥ e y. fed. etiam  huius
ix!

=~ = d. Hinc. manifeftum eft , cum’ £ Gt radix communis

S dy ‘ . dd :
Aequationts — == o, & eclus differentialis 2 = o , eam 1n
dx dx®

e dy oo ' :
equatione T =0 bis inefle debere, per ea quae ante de

mis- radicibus aequalibus oftendimus. Quare fi aequatio :

: "+ A g =t Byr—oa + Cx"—2 F+Dua*—4 4 & ==o
tres contineat radices aequales £, £, f, fi eins termini per
terminos  progreflionis arithmeticae cuiufvis multiplicentur ,
m aequatio refultans binas habebit radices aequales # & £
fuamobren- ea denuo per progreffionem arithmeticam quam-
Unque mualtiplicart poterit, ut prodeat aequatio eamdem ra-
dcem f femel compleftens. Obrinebuntur ergo tres aequa-
Hanes comnunem radicem f habentes, ex quarum combina.
Nuonn tioneg
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tone haec ipla radix facile clicletur. Si enim eiufinod; pi‘o.,!-"‘

grefliones arithmeticae  eligantur, quarum  vel primus vel,

ultimus terminus fit==o, tum aequatio prodibit wuno grady’ .

inferior , ficque eliminatio eo facilior evadet . o
249, Simili modo oftenderur, fi aequatio y=o qua

tuor habear radices aequ;les i1, f;d , tum pofito =

. y ray .
non folum fieri ¥ :o,z—: 0, & -:—}—"—.:o, fed etiam fore
o ax -

a3 i’ : : :

20— o, Scilicet uri aequariy y = o quater continet ra-

dx’ - 7 '

i . od ; .

dicem & = f; ita aeqnatio EZ eandem radicem ter ; aequatio
ddy : . A3y

vero —— ==o bis, & acquario ——== o femel compleftetur.
dw? Ay’ ' '

Hoc quogue facilius perfpicietur, fi perpendamus funtionem y
hoc cafu huufmodi formam (s—/")¢ X habere debere, deno-
rante X functionem quamcumque ipfius ». Hac forma affum--

. w~F)dx | . o
ta erit: L = (2~ f)? (4X+ &-f) )., ideoque per (w-f)%
da du - - .

divifibilis. Similiter porio habebit %ﬁ)—}i fattorum (x—f )%

4 :
& g}% faltorem w~f; ex quo perfpicuum eft, fi radix
% ==jf In aequatione y==o quater infit, eam [n acquatione
dy ot » d d}f . N -1 é_al —
Jie = O ter,’in asquatione —-—<-=o bis, atque in 5=

D)

femel adhuc inefle debere.

CA-



