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Tab, VI,
Fig. 5.
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DE
MOTYV GRAVIVM CITISSEMO

SVPER CVRVIS SPECLE DATIS.
Auctorvé .
L EVLERO.
‘Problema 1.

I.

D:u-is-in- plano horizontali pun&tis A et B, inue-
nire eum arcum circularem’ 4 P B f{uper quo

corpus ex A defcendendo citifime in B perueniat.

Solutio.

Bife®a diftantia AB in C fit A€~BCr=z,

ac per C dudta verticali PO ﬁt 0o Centrum _ arcus
quacfiti , eiusque radius.

OA—=0OP=r erit PC=r—V¥ (s —aa) :'P;, -

vt fiat r = ‘?_“zil-)l’—?, fumantur coordinatae orthogonalés

PX=#,XYzyp, erit y:l’(arx-wv")'-*'l/""’“-'-“x X %),

et elementum curnge — - T4¥___. quare cum ce-
V(2 rx.+.xac}

leritas in ¥-Afit = ¥ (p-—ua:) erit ¢lementum  tem-
poris :
g ;— rda

V(P—=RGEro—mx) ?

' Ma repraefentandum

di— rdzx : cuing

Ypa—ax gy —am?




~ et S AR T A S e e

-

DE MOTV GRAVIVM SVPER CVRVIS ctc. 435

cuins integrale ita fumtum vt euanefat pofito #=5o,.
fi flatoatur x == p, dabit tempus defcenfos. per arcum

AP, coius duplam erit tempus motus ab A ad B,

quod minimum efic oportet. Cum igiter fit

dx Vi B '
Ar= V(;.l ; %) (1 _i—m;-) exit per feriem infinitam |
dxVir | .
~ V{px- xx)( + :“1?: T +Etc)

At pofito poﬂ mtegratlonem ¥=p fit [555 ﬁpx u\_"'

denotante 7 penphermm circuli cuius diametct =13
tum vero eft in gencre _ :

L ®dzx L an-x A —'dr
f'l/ (px-xx)" a4 fV(px xx]
quod - poftremum. membrum falto ¥ = p cuanefeit.

""‘"V(gx xx)

" Quaré cum fit fﬂ”_—-x—;)--" "

zdx —
-erit fﬂpx—xx) % P
'  xtdx —— Ta S
fvlpx-rx) “T“P

W AR . ThIe S 3
f-v(px.—-a:ac) - n.4.6,grp i

o wtd® —— i g e ¥ ?
" f\r(px—xx)#,zu;_ﬁ-awp

ERNY €lc,

melis valoribue fubftitutis obtigebimus tempus per

Kp , A
R R S 224 maza 2y e,
=TT 0 A B0 G ;;:;_;:( 2) - etc.
“Tom.XVILNou.Comm. Q49 Cum
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Cum igitur fit

P —aai-pp.
a7 aa+pp)’ Ob r . 2? ?

fi flatuamus
P — —nres — .8
a7 nn; erit pp =Ty, of 2t = i =wm?

hincque
Ve V& ___
v2 T EvaY(i—en
Vel pofito pomus‘ n—g, vt fit

mm4da .
et "—j‘-,g(ﬁ:—;}:

-1

p= v (m m— :J
cnt tempus per

— . 1 2 2 7 s, 3% 5%
P?_—-“0+}i&;;;ﬁf=g,q+aq

whi m ita definiri debet’, vt haec exprc{ﬁo minimum
valorem -coufequatur.. Quare ob.- _
wm o dum(; mm-—x)

__—-

[ —— ]

V(mm— 1) (mﬂz-— 1) % (m m— 1}
habebitur per === Y s dlmdendo
zmm— 3
(rm-1 )‘ff (1)
-3 (ﬂ;;;_-;; £ e o e R e =0

quae maltiplicata per (mm— 1)V (mm— 1) pracbet.

.oy

1%, 2% 12,.3%.5% -
(1+ e et A m, + etc}

- Imu
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2 12, 3t %% st ¥ 12 3% s%er® 1 &
2 1, w321 r 13 § x
"”m"‘ LRLIONEY £ pi + 3% 4t 7 e z"z' FOwAr "l'“
-3 z .2 - - 2, 52 : .
1 1 1% 2 r I Y 1 |
—— e — . i — T
-—I ;;. m2 z!‘ +2' m+ 22a 4—’-62. m' .
2 2, 52 ‘ 2 4%, 5% 12035, 5% 7% 1
__1__1-3-_!_ '___1-3\55.__!_ — ; ;?. —
z 23,4 " M2 : . 6 M 2346 m
._._!_": X +x‘.z" !I' . +I23 55. [
z ~ m® 2%, 4 ‘ 2% 4% 6 me

nihilo aequardum; vode ﬁnguh termini collcéh'
. dabunt :

] B a2 ; z, =2

1 |4 I 5 13 I -

e L, L i —;-.-etc°_o
2%, 2% 4t a2’ mME a%ulbha 27Nt M

quae ad hanc reducitur:

k] ’ » LI T
I-"‘I—- u__ :-31 . th sy 1.3.5.95 —ple. — O
2% m? saBhmt 2Tt et mP - 2t s 6% h Mt

vbi numeri 11, 31, 59,95 funt quadrati pares gui-
nario minuti. Quo hinc valorem ipfius @ eruamus,
hanc aequatio,.:e[n ita repraeiéntemus:

TS b b e b gt an b ete

eruntque harum litterarum valores tam 1pﬁ quam
eorum logarithmi : :

mlo

" A=2,%500000
B—o, 4843750

=0, 2304687
D=o,1449584

E=—=o, 1039755

—o0, 6803659

G=—o, 0651991

.H=o0, 0547023

1= o0,0490380

K —o, 0412122

1A=, 4393327

IB=—9,685181%7
[IC—=9,3626120
ID=9, 1612436
IE=9,01693009
IF=8, go50720

IG=8, 8142416 .

IH=8,7380053
11:=8,6724402

IK—8,6150254.

Qqq 2

Ex




402  DE MOTV GRAVIVM

-Ex primo termino flacim patet , efle m me> 2f, Ve-

rum tamen valor m# =3 nimis magnus deprehen-
ditur; ex quo mm intra ligites 2,75 €t 3,00
contingtur. H '
Tribuamus ergo ipfi w# m quosdam valores 2 veri-
tate parum difcrepantes , ef omnes terminos feriei
coltigamus , vti hinc videre licets .

mm=—2, 94} MM =295

Q, 9353742} ©,98322034

560386 556593

go692 | 89773

10402%v 19X 40

4734 4054
1245 1219 .

3431 . 835

58 - 96

29} 28

8f 8

i’i}mm‘a't'x, 0030682 '- 0, 999-3883
error - G, 0@-30682 —0, 0006117

éx quibus binis erroribus concluditur valor Vero

proximus _
" mm=2,94883, hinc V(mm—3)=—1, 39581, ¢t
CP=p=—L_-=0,71643.4, atque -

14 3951t

PO 228 g2 1,056136,a

2. 1y 39581

iz =

vnde arcus A P .continebit 71°, 14!, gt

Coroll,

\ﬁ&
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Coroll. 1.

2, Arcus ergo quaefitus AP C ita commo-
difiime defcribitur vt per reftae A B punum me=
dium C du&a verticali, capiatur CP=o, 71643,AC
fen CO=o, 33970 AC eritque O centrum cir-
culi defcribendi einsque radius OA—'x,056136 AC,

Caroll, 2.

" 3. Cum angulus BOP fit 71°, 14,, 7;}“, fi

ducatur corda B P erit angulus CBP—35",37, 35"

vnde colligitur ipft corda BP =1, 2301315. AC.

Nalla antem harom rationnm rationalis efle videtur.
Scholion.

4. Tabulae logarithmorum , quibus in fupe-

riori calculo fum wius, vix fofficiunt, vt valorem

- ipfius m m accuratius definiamus. © Interim  tamen ,

cum is intra limites 2, g4 8 et 2, 949 contineatur,
faciamus pro vtregque ealculos qui ita fe habent:

mm— 2,948 Lm m== 2, 049 .
) 0, 9328358 0; 932519{;_'
557249 | 55697L
89956 89864
190103 } 19167
4670 | 4662
reog | 1222
337 336
- 96 96
28 | 28
8 | 8
N 3 | 3
‘ 1,0001222 0, 9997551
Err.—4 1222 = 2449 '

Qqq 3 ¥ade



494 - DE MOTV 'GRAVIVM

vade colligitur m m = 2, 94833288, ita vt valor
fupra inuentus tam’ prope ad veriratem accedat , Wt
hic vix certior aeftimari queat; difcrimen enim fa-
cile -ab errore vltimarim notarum oriri potuit. Hinc
foret m m = % cuins quippe valor eft =2, 948; ne-
que propius veritatem aflequi licet, pifi quis velit
maioribus logarithmorum tabulis vti.

S‘c_hoh_l_ioti_ o

5. Forfitan inuabit ex inuento hoc valore mm

ipfum tempus defcenfus per arcum AP definiuifle.
Quia igitur erat '

mma o
'-'V(mm—l) :::_2 r—e, 11'2272 @y erit

-mVa o

———— = 1, 453305 V 35
V(mm—1) , T

et ob tempus per o
mmVa |, .

AP=——— (@ + &+ 5+ 5+ 5t etc)
: V(nm—1) RO _

fingulos terminos per logarithmos euoluendo habe~
bimus : ' " :
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‘ . ' 1 — 1, 0OO00C0s
la=09, 8979400 |5 = 0,08479368
18 = 9, 1480625 |;; = 0,01617743
Iy = 8, 9897000 |5 == 0,00381040
1o =8, “8'7371'61‘;,% = 0, 00098949
Je—8,7824011 |50 = 0,C0027197
1{—8, 7668240 ,—,—far;:: 0y 00007951
7 M= 8, 6424546 5?,—,,_ — 0, 00002267
16 =38, 58653971 ,,—:’;3 == o, 06000076 ,
J1=—8,5367499lzm =0y oobooz"os
In=8,4921971 7= = ‘0, 00000065 . —
' ' rehquae , 26

fummq = 1, 106:,235
“¥nde c0111g1tur tempus per A P =0, 803822, 2Va

et pro- m fubftito valore cft — 2,525280.Va
1deoquc tempus per APB - . ==5,050560. "Va
Scholion 3.

6. Problema hoc ideo notatu dignum wdetur,
quod folutio.ex aequatione mﬁmra, cuius radix in-
veftigari debet, fit petenda. ~ Cum enim quaeftio,
in genere qua inter omnes omnino curuas ab A ad
B ducendas éa quaerltur , fuper’' qua motus citiffime
abfoluatur , methodo maximorum et minimorum ex-
pedite- conﬁcxatur -videri poterat, fi eadem quaeftio

-tantum ad‘ arcus. c1rcuiares refiringatur , folutionem
vix difficiliorem effe faturam ; quod tamen multo
fecus euenit. Q_ugmolgre;_n in doétrina maximorum .

et

J
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et minimorum etiamnum methodus deﬁderatur , in-
ter omnes tanmm curuas , quae ad certam quandam.
fpecxem referantur , cam determinandi, quac certa
quapiam maximi minimive proprietate fit praedita.
In hoc quidem gemere alia methodus . adhuc non
patet , nifi qua hic fum wfus; qua ea quantitas,
quie maXima minimaue fieri debet , per feriem eX-
primitur , indegue more folito valor maximo mini--
moue conueniens ernitur. Quodfi folutio pmblema-
tis propofiti ad eiusmodi numeros perduxifict , guio-
 rum certa qazedam proprictas agnolci potuiffet 5 in-
-de forrafiz aham methodum magis direGam conie-
Grara dueqm licoiffer ; verum nmeri innenti ira al,';
omni proportione cognita abhorrenty . vt aullum
veftigium aliter eo perueniendi pateat.

Problema =

9. Datis in recta honzontah binis pundtis A
et B inter omnes . femi-elliples {uper axe A B de-~
feribendas eam definire A P B, fuper qua graue ig
A ‘defcendens citifime ad B perueniat.

Sociutio.

Bife&a AB in C ponatur CA CB.....a,
gui ‘erit alter femi-axis ellipfis datus., quaefitus an-
tem ponatur C P=p. Vocatis eoordinatis CX=—u,
XY =y, erit aayyS-ppxax—aapp; vide

2= V(PP —Fy), Bt dx=—_934Y |
3 (P]) I s PV pr—o’

Erzo
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Ergo clementim curnae in
' Y = dgﬂp*.a_—{aa—ﬁmwg_}‘
. - AP P—D%) . . .
Quare cnm celeritas in Y fit =V, erit temporis
quo arcus A'Y coaficitur , elementam

dyF (Pt —-loe—2 Ry ST

PYYBP—y) |

guod it3 integrari debet, ¥t enanefeat fadtdo y = o
tum vero pofito y == p, habebitur tempus defceafus
per A P, quod minimum effe oportet. - -

Cam autem hinc feries concinna - elici nequeat,
alteram variabilem % in calenlum introducamus; ot

quia - .'
y=tV(aa—x1x); Jy:‘—;fﬁ_%ﬁ;
hincque elementum- curuae |
dxV (s —@a—pplaa).
aVi{aa— xx) 7
exit temporis elementum B
: dxV(—{aa—pp)¥x)
f: Vap 3 y

—
[

. (@a—x ) .
quod ifa integratum vt ‘pofitc ¥ =0 endnefeat, facto
x — a dabit tempus defcenfus per A P. Hoc autem
jntegrale havd difficolter in feriem ‘infinitam  con=
vertimus, pofito enim breuitatis gratia
— e s . + . ‘
ss—t2 =g} arit V(@ —(ea~pp) %)

' 1

L nxx" s—‘da,l:l _ :.na:# __Vh 1an? ’ﬂ.;-" s “3_°°_f-€tc)
:".:'vaﬂ(_t—#a' = ang a sat Zedr 6 K

.. Tom, XVIIL Nou.Comm. Rrr -qnde'
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vnde fit elementum temporis
aVa dx

2 mb n¥ 6 y -
( _rnxx __terntet L. X -BtC.)
208 P L 2. 42 6 28

Yp (@z—xxy

Spectemus iutegralc [ — vt datum, fitque eius
(aa-xx)*

valor = & cafu =4, et cum in genere fit

iy a(MrT). e adx

3"'"' ) k3 2}"
(cm xx) +3 (az-xx)* ‘+‘3

erit cafu ¥ —a vt fequitur -
/- dx o
s =Y 4
(cm-—xr)
xxdx

! V(cm-xx)_

-—z2aaVa

(cz¢:az---=:!c.9c)z _ | o \ ;
xtdx

—--;::"5 aaVa

(aa—xx}

x‘a.’x

:!5.!0aa 'Va

Su Fall

™

)

(aa xx)

il

Hisque fubftitutis colligitur tempus per AI’ -

— B u( —_r 2 Ta1 246 N ——tele® 3. 6. 19 4
RT I, 3 204’ 50y ek § 3.‘7.:1.. etc)
@Al XX L1 LE TaFo3 Tod8 g% r:-n5tzs7"
.-n — ﬂ wh— a L) c
‘VP( i 2 57 Is 203" 3uzell rz-ssf.uts )Et'

vbi ob Ze= w—n,eﬁp aV(1—n) ez—zpdp —aadn..
Quare
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Quare § ponamus bremtaus gratia hoc tempus:
. | f,;(x-An-—va-Cn --Dn —-En - etca)
differentiatio pracbet hanc aequatxonem '
o— 1 —An-— Bn'—Cw —D# ‘B
—4A— 8]3-—12C—16D-—20E——24-F
4 4AY SB+12C+16D+20E

quae reducitur ad
‘—-—”An—\—“Enn-{---Cn +5Dx +“12n etc.
feu t= bR :; »l R e T AT

L
+=_;ii pumsr 2N S (o
. Ly 20 e & 3?-1115 .

ynde valor numeti. 2 ¢lici debet, quo inuento eft

pc-ta V Ch ), in hunc finem, cum 1t
:;% — 14— A C.-—-g-; B D—_ 85C: E:—-ﬁ‘s'D .E:-;;-E-FE
) —"2+UG'} EI?H’ 1{...-3;%1 eiCs

__.14-3
...---1'5911 ,

habentur hi valores in logar1thm1s. :

JA = 9,5228787; ]2 A = 9,632023%2
]B = 8, 8538729; JuB=9, 0420282
ZC"“’S 51144945 Z--C""S 783298%
iD= 8, 2773661} A D == 8.5171264
JE— 8, 09898303 “ L — 8, 350039%
-~ JF == 17,95473913 l*” F o 8,2135714
1G = 7, 83361335 EZG:S 0981265
JH = 7,72919623 I1$SH =17 9980416
11 = 4,63742583 ”1 — =, 90968471
JK = 7,55556873 JuK = ~y 8305802,

Rrrz2 Primum
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Primum autem fatim appatet efle 8.7, quin etiam
binis famtis terminis primis 7 <53 quare confide~.

rentur limites # = @, 6 &t 7 ==, 7 quibus fits ~
80,6 1 r1=0,7
%.. G, 25714290] 0, 36000000
2, 39740261 540908 %
3. z168832| - 1856060
V. O 426316} T8930
5 274099} 376295 L
6. . . 76292} 192519 . b
A g35090% - yoge3e ' ' :
- 8. 36720} 57389
© 9 _ 8183 32777
20, - 4004 19125
o, 315979441 ©; 38836146
cum feq. 4180} 582406

Mmma 0,31602124} O, 38874392
i ' 0:.333333,.33}‘:. ©, 33333333

EIEOI:.‘.Z-“ Qz,_. 0178 1220'9 ;"l? C,, 05.5 41059

X quibus; exreribus pr.oxime c@m‘g;i«'tur'- n= o;;‘zg 8 ) \
Fiant. ergo duac. nouae “hypothefes s : |




SVPER CVRVIS SPECIE DATIS. set
pn=o0,620 | n=o0,625 |
©,26571430] - ©,26785720
4-'24\33-‘77% 7 43312088
mg_.-ztjz,'-; ; 1321107
486064} 501934
205115] 213520
92880f 97466
44143 - 46697
21736 t 23178
10995 10820
5682] 6157 ‘
ke ‘ - L
0, 32974150| - 05 33389692 ‘
0, 32982673] O, 353328942
0, 33 3.13'333 3f ©,33333333
Error — o 0035}0660‘;— 0, 00004 3¢L  ° S

~ wnde patet numerum 7z adeo maiorem: effe quame
c,625 foretque fatis exacte n=0,625063, hinc x~n ,

=0,874937 et p=24a V(x—n}:o,,tsmgg
ita vt pro: ellipfi quaeﬁta fit
"AC:CP—1:0,61252"
quaé ratio cum’ nullx cogni’ta" conueniisc videtne

Scholion. -+ - -
8. Operae pretium. videtur valorem rpﬁm #
accuratins inueftigare ,, quamam vidimaus- primis 1i-
mitibus tantopere eflé aberratum ; copucniet igitur
| | an 3 . prae~




50 DE MOTV GRAVIVM

practer valorem 7= o0, 625, alium affami, qui-
pracbeat errorem fere aequalem at diuerfi figni vo-

de hac duae hypothefes confiderentur s

ﬂ°—“0,625 m—o; 6252

0, 26785720  0,26794292
. 43120938 4314855
1321107} 1322376
501934 502579

213520} 213862
' 97466 97653

L. 46697} 46801 -

23178} 23287 °

118200 11853
. 6157) - 6177
. ©,33319692; ©,33333685
Term.feqq. . 7458 7474
| 0, 33327145 0, 33341159
0, 33333333} ©,33338333

3 Error — 0, o006 1831 c,oooq"zSzG

Hic etizm necefle eft fummam fequentium termino-
rum accuratius colligi , quaefere vii cft notata, re-
peritur,  hx deprehenﬁs ergo erroribus - Colltgltu

verus valor # == 0, 6250883 , parum a praccedente
d1fcrepans, hmcque p=0; 6123001.a =CP.

Corollarlum I

9. Ba ergo elhpfs, quae hac minimi proprie-
| tate eft -pracdita ita definitur >, VUi femiaxis hori-
zonta-
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zontalis C A = B C ponatur = ¢4, fit femiaxis cone
iugatus verticals. - ‘
CP=o,6123001: a. Cee e
Tum' vero diftantia foci F a centro erit )
CF=V@e—pp)=avVn=o, 79062a,
et femiparameter =~ -
:‘:’-’a—f’ =(1—-ma —-0, 37’4.9 1174,
Coroll. 2
xo. Haee ellipfis fpecies nullis rationibus co-
goitis - continetur neque enim ratio elementorum
eius rationaliter, neque per indolem circuli exprimi

poffe videtur ; ita vt ifta fpecies omnino fit fingu~-

laris , neque aliis praeterea -proprietatibus praedita
exiftimanda, S -
| Scholion.

11. Ex his exemplis intelligitur, quam infi-
gnis adhuc pars methodi maximorum et minimo«
rum faceat inculta cum fi fpecies curuarum ex qui
bus eledtio maximi minimine fieri debet, ‘propona-
tur -alia via haud ‘pateat, nifi vt radix ex sequatio-
ne infinita extrahatur.  Atque in his quidem exem-
plis commode vfu venit, vt termini_iftius aequatio-
nis infinitac fatis promte conuergant, quod fi in
aliis quaeftionibus fecus eueniat , multo maiori labo-

Te erit opus, quin etiam fi aequatio plures veladeo

infinitas inuoluat ragdices reales , refolutio completa
ne expectanda quidem videter, Quod eo magis mi-
B rum

s eneseadde -
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pum videri debet , .cum methodus maxiorum et
minimorum iam jta fit exculia, vt pon folum ia-
ter omnes omaino curnas fed etiam inter infinitas
tantom certa quadam jndole praeditas , veluti quae
fint einsdern longitudinis , vel eandem arearm inclu-
dant, ea affignari poffit; cul maximi minimive - a
proprietas qraedam conueniat. Nunc igitur intelli-
gimus plurimum interefle, wtrum curiac infinitae ]
propefitae communi quaedam proprietate , veluti ea-
dem longitudine fint praedita, an wero omnes <€r- }
ta quadam cnrugrom’ fpecie contincaniurs hoc eaim
pofteriori cafn fateri cogimus methodum  huinsmodi’
quacftiones refoluendi etiampunc penitis latere; quae

refolutio enim in cafibas hic enolugis fucceflit , in

aliis magis complicatis locum omnino non jnuenit.

Plurimum autem interefic arbitror , gquaechuque ad~

huc in Analyfi defiderantur, {ollicite apnotari.

PHYSI-
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