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DE MOTYV. OSCILLATORIO
DVORVM CORPORVM EX FILO SVPER
TROCHLEAS TRADVCTO
_SVSPENSORVM.

SAwdore
L EULERO.

§ 1,

N ducantur reétae verticales M P et N Q, ad easque ho-
.. rizongales AP et BQ, et elapfo “tempore # corpora -tee
neant fitdm in figura repraefentatym, Tum pro fitu cor-
porum ponantur ¢cordinatae MP'= vet P A= 5, NQ =y
vt QBzmyl, et quia longitudo: i’ mianet inhariata; fta-
o twamws MNe=M, M A—a+z-et NB=b—z, vt
tota fili longitndo fit =—ma — b+~M; tum vero pohamtis
angulos AMP—vy et BNQ == ¢ eritque |
S x = {a - z),‘coﬁ'wq = et.y. = (a z) fin, n ;.

. eodemque modo R . |
a=(6—2) cofd et p' = (h—2) fin. 0, .f

§- 2. Ponafur-nuncttenfio iti = T, a gua guia

g ’ . [ .

® — ambo corpora furfom trahuneur, dum propria | grauitate
v dlta deqd. Imp. Se. Tom. I, P. 11, _ S deor-

' FiTIOZLN‘-MiN' B, fuger dubs trochileas Mi'et N traducto {Tab. TIL
" appenfa fint: duo-corpora A et B. Per punfta M er, ¥i& o -




: w3 ) 538 Ceem
: S ,de01fum nituntur, principia motus nobis. fuppeditant qua~
o _ | ‘ tnor fequentes asquationes:
ddm A—Tcafﬂ oy ddx’ B-—-Tfm ¢
ST pgditt T " x . IIL ngdtz — B .
DAL ey — Tﬁn 0. V. diy. —— Tt
2gdi® T T Yo g.;n-.-.

|: .
‘; R : ex qmbus quatuor aeouatlombus x° tenﬁonem fili T2
‘ : quantitatem 25 3 et 4> apgulos v et b defiiri ~oportet.

I | . 6 g. At vero dlfferennando habeblmus
dx= dzcofma—\a—{-z)dwﬁnnetddx_ (afa’z«—(a—i—z)d".q){:oqui
fza’zdn—l—(a—l—z)ddq,ﬁn M

dy=dzfinog -t (a-kz) dycoln et ddy = (dd z— (a+=)d ) finn
| +(2dzdn+(a+z)ddw)cof o

{11 | o  Fodem modo reperietur _

’ ddxi=—(ddz4-(b— z)dé’)cofe—ia(zddem("—z)'dde'jﬁn6
ddpt=—(ddz->(F— z)d@)ﬁn b—(zdzd¥—(b— z)dd8)col. ¥
; T : qufnus valoribus {'ubfhtuus, noﬁrae aequatloncs erunt:

“i:i i : . (ddw— (a-!-z.)inﬂca]’n-(ndzdﬂ-}-(a-—}-z);{d’ )ﬁn n._._..A.—-rTcojn

| - . I-' P g : Av

| 1k (@dz— (a2} dn?)fin. nA-(zd 5404 a+%)ddn)cof vr . Tfinowy
AUl . . ™ : S > g d [z o . A -

1 i : o 11t (dd z4(b—=z)d %) col, 9+.(udzrd9—(b z)ddaﬁn I — eTch.e

h i - » Ll e ] 2 g d — - .

N . : . Iv (ddz+(b~z;)iei)fzn 9—-(zdzdi-—(b-—~)dd9)coj.9_____yln_,.g, _
!}‘Ii. . zgdr“ - TR T

\ﬂl‘ ] - ’

71 ‘ . .
Lk : ‘ ' § 4. Hmc fam per idoweas combmatmnes “for-
TR _ mentur - aequatrones fequentes fimpliciores : :

1. cof. v —+ IL fin. W dat:

—— X e .
Itr dd=z - (gﬂ;l';z'z')d'{i ACO_J.“ T Polro

ol - T —L fin, v~ 1L coil ! dat;:-.

e
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I, «adzdn-’f—(a?_-?ldd” — — fin. Y

— 11 cof. 0. ~ 1V. fin. 9 praebet :

;HIO ddz-(h—z)de T\--chj'ro
BE B

—+ ML fid. 4 —1V. cof. § pxoducnt'

: Y70 - -_:d‘Z‘.dﬂr-—-”J Z)dd@.—_
. TV A {in. f.

Sicque tantwm din 1° et 1, tenfie. T' occurrit, fe;:unda

gautem et quasta tenﬁo,ms ﬁmt nn,munea.

§. 5. Ad tenfionem Ji-g'itur eliminandam - vtamar

hac -neuia—cormbinatione:+ 1% A- 1% B; ~quae-pracbet —

A B d —_
RO PPE A(agqg—zd)dm—a—B(b-z-z)“’. = A cof. w—Bcof&

qua@ crgo aéquatio cum fu;penorum fecunda €t quavta ‘to-
Ctam folurionem pwblcmafxs continet , vinde tam quantua-
‘tem 2 quam angules v et 9 deﬁmn opoxtet. S

§'6 ’ Antequam refolutmnem ‘harum aequatio-

, num aggredlamur, quatuor a,gqu;mencs Prlmum ;muentas
. alip :modo tra&em'us, et . qma eft ” :

d;x,_zdz g()f'n (a+z) a‘hq fin.y et dy__dz ﬁn 'n+(a+z)dn cofvl
Vtam b fequent;bus combmauombus :

1, 2dx+ 11, 2a’_;y, ‘vnde it -

grixddx-l-zdafddfy_ "'szz:
UREENEF I zdx TE 5

'quac aequatio mtegrata d,ai -

dx? b d 9% sz
T Tt Y e w

Nunc Yero' “haec comblnatm I x 11 «? prae‘eet"
- mddx-—i—yddymx MO !:-- . ’
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Haec aequatio sddatur ad priorem. et prodibit
4 a2 xdd® ddw; . Tds _ T
C ez +d~-zg'xat.‘~' = q’:'J_:gx '2/"]{‘ __Vi‘{a'*"z?"v Sk
% vbi quidem partis ad ‘Ginifiram integrale ‘et "“-_..‘{fg_-;;'—l"’—d—f—, v
I T at ex membro-ad -dextram . nihil -concludi poffet. Pari
. modo non fuccederet haec .combanatio: 1. y —1Lx, quae dat
ddo——middy — Lot el in - ,
PAL m:,gd:;-e,_ﬂt,_y, vbi etiam membri fipiftri integrale efl )
yax—zxdy {ed .terum -membrum alterum nullam redu- ,

ALY

f . 2 g & 1°
" Gionem patitur. o A A

| ’ _ - & v. Mirum aatem non eft, hunc motum, qua- y
: lerh in genere contemplamur, provius efle inextricabilem, 51
A et B etiam inaequalia effe pol~ P

quoniam .ambo corpora
fent: hoc autem cafa grauius inter ofcillandum defcenderet,

" . lemius .vero afcenderet, ficque motus prodiret nimis com-
It _ ' plicatus, quam Ve per calculum determinari poffet. Quam-
| : .obrem necefle eft poftram inueftigationem tantum ad cor-

‘k | - pora aequalia _ reftripgere, quia alioguin . fratus aequilibrii -

(I . N . locum habere non poflet. Practerea vero etiam neceffe eft
i‘ ' . diuagationes, feu angulos W et § quam minimos affumere;
1 ‘ wnde facile intelligitur, tenfionem fili "hoc caft ponderi
cuiusque corporis. fore aequalem, ita vt fit T=A=B.
Denigue patet, nifi corporibus initio motus. verticalis - fuerit,.
impreflus, ambo corpora durante motu vix efle vel afcen--
fura vel defcenfura, ficque efiam quantitas % quail vt in-
finite parua tractarl poterit. ' o

e §. .8. Panamus Jgieur .ambo .corpora A et B inter
A {e acqualia, ac primo guidem remoueamus vtrumaue mo-

i 12, 8¢ P’ . ,
\ |  tum  ofcillatorium, ita Vi fit w=o et §=0, ac remancs -
‘ ' ‘  bunt

i
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bunit' tantum aequatxoneb pr1ma et tertia

ddz ___ T
rgdiz x?

s s o w T R

_quae inuicem - addlrae ‘dant ""':; —0, et afe inuicer

{ubtraftac -r.ehnguunft_ o= —"2T —+ 2. Ex priore ergo fe-

qliit‘ll'i' jf el g rzdieoguef..z--:':' ol jr:nde patet, -COrpus A

motu  vniformi - defcendere ' celéritate = a, waltérum vero
corpus ‘B eadem celeritate’ afeendere. - Ex pofteriore. vero

quahs pondeu vnius corpoms.

4

6. 9. Nunc xgltur tribuamus vtnque corpon quan-
dam inclindtionem wet ¥, quafi - «infinite ®xiguaii, et ma-~
nifeftum eft, priorem motum inde non fenfibiliter turba-
ri, ita vt adhuc fit 3=at et T=A, nifi quatenus ob

motwm minimum COlpOl‘Uln tenfio ahquannllum immute-~
tur; 'vnde literam B in calculo Tetineamus. Quatuor ergo
aequatiofes noftrag erunt:-

1 (a—:a;)tfnl.ﬂx___ II-mdfdnué—;a;-af)df]'n_' "
: 2 2 i
(t—atidiz T zadrda_rb—-mr)dde.__ o

UT Gmepdhnf— rg IV 3 FE 0 -

- vbi ex fecuidaset quarta " elici opportet ambos angulos
“m et f. Prima "vero ‘ac tertia, quia inuoluunt. quafi infi-
- nite~parua fecunch drdlms, tantum ,inferuient corre@io=
nibus rmmmls,_ tam " terfionis T ‘quam quantitatis’ z,

" accuratius’ dcteammandls, qﬁas igitur  Liic plaetermlttere
hceblt.

A | S 3 ' | §.on.-

- it T=Ay tenfiofeilicet ﬁlrpeipetuo e11t~eadem et aes

-~
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A

g 10. Pro angtlo ::g1tur " muemendo habemns—

hanc aequariongm. -

2 adidn-4(a -—]—eat)dﬂd*n—zi—zgﬂdr“o.,

guam - quidem facile effet ad differentialia primi gradus

reducere., quod autem ,1101315 p;uum loeri effet allaturum,
Ad ipfam acquationem autem commodins referendam  pe- .
namys @ =4 e of * 25 =y VU habeamus hang ae,quatnopcm

2¢i$d'n+ (1«4—15) ddw-4numd? =0,
Pro ‘cuivs integrali inueniendo- fingamus ‘hanc feriem=
9= A4 Bi-Cir- D7 —1—-Ez*+Fﬁ+ etc.
eritque ;
- =B34 2 Cz+3Dzz++Ef*+5F:+ctc. et
= zC-J,—s.aDI—}—guyE;t-:l—gr 5 F s ctc.'b
qui- valores fubflitnavtur Vi fequltm* -

a7
e
a d

.
‘.'.l.

*’1—1 21(’1+2 3:'{);—]—3 42?”4—4— 5zF$ 4 etc.]
4y - F1.2C 42,30 #3.4FE o+ etc.

i

e
249 =28 44 C -~ A6D -+ 8 & +etcl

ny =2 A 2B +8C 48D ey

ynde deducuntur “hae determinationes:

— B""‘ -] 60 —= B . ——--""-lﬁD"H"‘ C
G %—g—;n— D-—--"‘”ﬁs—nL Bz L ,;@tca

g\__‘r'"
_,.n.“

§. 11. Qu:a autem hic ﬁngu,li meﬁﬁcient@s a binis -
praecedentibus pendent, huic m{.commodo ‘medelam  affere-
mns, ponende 4 —~ ¥4 VL habeamus hang agquationem:

edsdw+sddw—4nmnmds =0, € nuUIC ponamus

n=A+Bs4CssD s 4 e
qua
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qua ferie fubﬁnuta ﬁet ' - o
A r, 2 G Ao, 3D.r.r+3 +E.f"+4_ sFyt +etc7

d sz =

_'”“” _2B+4.CJ‘+6DJ‘J‘ +8Es" 4 10Fy +etc.}“*
?z‘nq__zzA—i.-n_B_.r-l.—nC:.c ~+nDst —lrnL‘.s‘ - ete.

Hine fit .
T —nhA ., _.'.._..-uann
1‘3*-——“” ),

vnde ferfes affumta | 1,ta produ: expreffa*
4 g_}__ T '_ns. —+ anss __ nfss + n(-‘s‘L_ — etc,

A 2 2. 6 2.6, Iz 2,6, 12, 200

-—-fnC o B e —nDd, T
3 B = ; ete.

—_—
= . za

qmae; quia "nullo cafi abrumpitur , nihil modef’c mﬁ

~forte quamdiu tcmgus, 1deoque et s, eft quauums Valdc
Paruﬂ. " "

§ 14, Notattz et:am dlgna oft transff)rmatm iftios
aequationis, fatuendo .= 2, Hinc enim erit

Y __yds d'd dyds d 2 .'

dyp=4%2 = et ddq,_d_y _’”j’»lr—»w‘

gui valores fabflituti produccnt hanc acqua,u@nem-
a’a’y—i—-”d‘z__o,_ -

Quod fi hic' ponamus |

F=el % vy fr dy= ud.ref“‘f"’etde~(d’ud:+u’aﬁr)ef“‘“

‘ﬁetque du-t-agds—- r4s d ‘== o, quae aequatio quia eff
 formae Riccatianae, quam nullo’ adhuc modo tractare licuit,

Omnis’ opera in ea euolienda fruftra confumetur ; . ita, vt
determinationem huius motiis ofcillatorii; quo corpora A
et B ciebuntur, dum filum fuper trochleas vniformiter

'pmmouetur, pro cafn defperato declaxare fimis coads;

TS




fieri debere; ynde § pro tempor

s ) el

6. 13. Interim tamen, quia 1m1gstud® Gl Mn

continuo, crefcit, ita Vb penduylum, corpus A fuftingns,. con-
tinue crefcat, cwdens eft , ofgillationes continuo, tardiores
e. plaefeute quantltas 5

tanquam conftans fpe&aretur omiffo primo terminod, vt

haberemus:
ddy—}"i_?f_i_fi — o, integrale foret
— 9 fin. (A s V.o fug .-

— 9 fure (}\—J;—V’ 5) ﬁ*l::e-~ -
‘:_____,_r fin, (At L Yeglacme
Huae expreﬂio non . multum v1detur a fc(}po_-'éb'err'are,

§. x4.._ Vt autem appareat, guaninm 1[19 valor
-y = A fin (A sV 2 )= (A—-V 53)
a veritate diferepet, eum in aequatione differentiali sdd y

o fubftitwamus. Quia ergo, eft

S-nydsS =
%:%%SE cof. (7\+Vﬂ.€) et -
¢dy— 1% i, (?x—f"i/n.r)-—-—;m—~ cof( AV ns)

habﬂbxmus hanc aeq\zatlonem. :

=2 fin. (T\»H/m)—-—?_— cof. (A AtV a5) U fin, AV ns)z0

ﬁue \
' .--‘=‘.§ﬂ-ﬁn.(?\'+17_‘ns)'-'-—f;,‘-'—’§~, (7‘~+V?”):°

vnde aberratio idiiudicg,r;i;;,de,bet,

6 15. Quanquam igitur, cafus;: quo ;B — A, facil~

limus videbatur, tamen fratim  ac fllum plomouctm nihil
. plane
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plane de motu corporum definire licet; gquando autem
filum quiefcit, ita vt fit e =0, tum vtrumque corpus pe~
rinde ofcillationes fuas peraget, ac fi firmiter effet fufpen—

fom, Tanto igitur minus erit fperandum, fi corpora in-
ter {e inaequalia ftatuere velimus. Interim tamen occur-
rent certi quidam cafus, : quibus practer omnem expe@a-
tionem motum definire licebit, quos ergo vthue operae

-pretium erit - accuratzus “euoluiffe.

§. 16. Prlmum igitur iterum facmmus 'n—o et
¢ — o, et aequationes nofirae erunt:

“'I- :gadztz:I""‘L' D
mL Az =L —1; vnde fit T'—’_,_B, hmcque
S e =dgddztz :i;gzi? vt ﬁtfz—A'*‘g.

Hmc iam erit - .

22.=1, ideoquedz =" g;“'et"'z—"-g:f,

vybi conftantes non addimus, quia hinc multo magis quam

fupra in  aequationes inextricabiles 111aberemus, fic 'igi~’

tur. affecuti fumus has duas aequationes: T “ng et 2 =&,

.exiftente # =22 ita vt#fit numerus poﬁtmus, iA > B,

'B,

- contra VEro negatluus.

§. 17. Nunc etiam vtrique corpon minimas - tri~
buamus 1nc11nat10nes, a quibus cum p1aecedentes valores

‘non jmmutari’ fint cenfendl, tantum fecunda et ‘quarta ae-

quationum’ noftrarom in computum erunt duccndac, quac

ob 4z el erunt:

J.gfdl‘d'n—i-(ﬂﬂ—i‘g”)ddn*—-.._n et
’ : zgndit® - ,
cgtdfdd—(bn—gtildds
RLALLE L e —gtndds _+9 )

.Ad?a Acad. Imp Se. Tom. II. P, II o T o quaef




e

’*a‘d“‘mn,_m(}—g-z‘ i lb 4 3. Afz,E"H+4. 5zF$’+5 62(}5*-17 th;"}f : |
ﬁ%diﬂ!: ap el dregD S 4B et t .
441“2!71.* %—““Oﬂ

mm._zAn—%—  2BrpzCm = 2D A 2BEm e

‘quae cum: inter & ﬁnt fimiles, tradtae olam pnmam-
fufficiet;,, quUAS. qun commodior leddaml, facfannng: na—z,ﬁ.

guam: etiam. vt fapra. per f.e.ucs mtegLaLe, tentenaus..

“minati..
§i rg, H’inc 1g1tu1 perfplatur, hanc féuem ab;rmrr—
_ﬁp1 {’equnntxh*u:; eaﬁbusf. fcil. mw—=o; w=— 2y =5y
W — gy NI — L4y WIS 20, hlncque in- genere fi
n — — 105 yhi quidem: alternatim. vel A vel’ Br nihilor

B

o . : o »-Eo% ) 4_6 ( g’é‘{_‘w :
!

vte fit” z__.”g , Ct-agquatio: efoluehda erfts
4_?,dﬁdw+(24~$t*)ddn+znndt*—-@

. § 18, Fingamus. 1~gmm {Bquetrteny: feriem.x
'"n*A-{—BE—JrCN—i—’z B B Go L etc.. erifr
‘d““B—a—zCa D;z+4Ea’—},5Fz+6Gt5+ etc.. et é
";‘"’*n GRS SN B A ,i,h,”,_,r% 5Fz +sh6&z —1—etc‘..‘ &

. quibus: ﬁhbﬁn:uus fiet:

4B 4 5.€ 12D 4 s6E v+eﬂtc.!

vade: fequuntm {equentes: ¢ dsnummatlonas :
C :"_-——2‘..1 ‘- P — B'(_z_"'_i—,ﬂ E —_— . C{zn-i—‘—w")‘ -

1,21 ? 2, 5t - 2 35 40 - "
o D{an-18). GL— n+«) 7 4G Y o g
B Dfavs)y = -““*3";5—;—‘ H_ ‘Metc&_

ﬁcquc ‘bini: primi: coefficientes: A et B marfenv mdetexfr

aequale: ﬂnm dsbet,g jta. vt his- eafibus motum. deﬁderatum
affignare valcamus.. Pracmguns Jg:;tur cuolua.mnsa,

P : S - RSi




.-...n:-%g ) _\]’ 4,‘7 ( &i:%«v‘ '
LSinz—on erit y=Bs |
L. Si #nI——5 erit ',.11_ — Aot

1,27 7

L S on= —9 erit v — B4 1A

! 2,81 7
AV QG g — . B ALY ALY WA
AV. St n=— 14 erit W= A Al oy
: Doy e o Al — #6 B8 36, 2Bf5
‘V Si #==— 20 erit 4y =Bz o T el S
VI Si n—— 2 it v — A _“_A& b4, a4 AT 54. 44,26 & 10
VI 8i nz 27 erit W= At PP e + pen A,

¢te. etc. - ere. . etc,

8. 20. Euoluamus igitur - cafum n=——=2, vynde

- pro softiis corporibus prodit B=3 A, sita vt corpus A -

fit .aﬁ:enfm-um“:-;‘ tum igitar erit y =B, quod autem eft
integrale. particulare, vnde ante omnia integrale comple-
tum inueftigari debet.  Hunc in finem ponamus y—y o,

Cita ¥t {t drq:;—dlv—j«tvdz p;t ddyw=tddv + 2 d'z.dfu;w

et prodibit

+ttdz‘dfv+(i+r'z)tddb+z(z'+n)dtdw—_—'o,ﬁu,e‘

{itrt)iddo 4 2'(i+3njdqu::__o, vnde fit

: — __2{id-sit)dtdn p.s
- dc'z?_vf_ SSrEi o hinc |
ddY | elidesgydt L edt__ 4tdt
dv — i+t T 13 T4
ynde fit integrando : . o
;-%}:wgltv—2l(z"+z‘i)+l(3,‘confequenfer
R - | :

: : — __Cd
Ti— ToorrE 0 ldeoque dw = e

‘quae ita refoluitur: - _

—__I-.J'—f_t‘t . z'_—'[.z_—l-'fﬁi _.__I‘Z(i ,.}_“'."—:'Vl'ldﬁ ﬁt
—e G Cp dt . Copdt
£ = ETY JE] f-(i+2' r ‘ii--f1+ft.
1
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§. oI. Erat -autem i na z—'; Ef, ideogue i nu-

g
mcrus negatmus. Ponamus- 1g1tu1 jem —c 6 et habeblmus
¢ p_dt

::-T—.CTi -+—ccf(tt-—cc)z_—_ t:—»cc.
— gdt .
Popamus porro f(”-___.cc)z = ,,__“ LB L eutque d1ffe

rentiando et per dt duudendo
1 —— @ 2t . 8
i fr—rco)

=
(H-—-cc}’- ti—cc (h-—-cc]1
vnde colligimus a.-‘ﬁ::'——_,—?—- ita vt nunc it

c ) )
‘U _ ¢t i 21'-“‘{11-—-00) =c+ftt—-cc .

Ef’c yero
AV:-__-_ S I
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