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-cllolio'fl @, Quanquam in hoc motu, quem hic definivimus, tam via a corpore
. 'témijoris,ratio areis proportionalis maxime est trapscendens, tamen calculom ita
'iﬁishrafe'licuit ot determinatio motus vix difficilior, quam in casu ellipsis simplicis
um sc:hcet discrimen huc est perductum, ut linea absidum mobilis stalueretur, dum
prorsus cum motu elliptico sup:a exposito conveniunt. Hoc compendic Astronomi jam
r"sunl, USI, dam motus planetarum primariorum ita repraesentant, ac si in ellipsibus
réa solem - revolverentur, in motu autem lunae insuper {am excentricitalem quam para-
ariabilem statui oportere agnoverunt; quae idea eximium calculi alias intricatissimi
é’ligftuf.—‘ Atgue non solum haec ita se habent, quando curva percursa sita est in

sed etiam quando ejus planum est Varia])ile; tom autem hujus variahilil.atis rationem

ma prae ceteris eminet, quae ad punctum quasi fixum J dirigitur et quadratis distan-
ciproce est proportionalis, reliquac autem vires prae hac sini valde exiguae. Tum enim
is‘N}]on multum a ratione motus in sectione conica facti differet, cujus aberrationem
biista. legé ‘definivisse sufficiet. Quemadmodum ergo his easibus ope approximationis ad

‘rvenir-e Iicéat in sequente capite gencratim explicabimus in quo duplex mveshgatlo

g rellquae vero vires prae illa sunt valde parvae.

oblema. (Fig. 182.) Si corpus N circa punclum quasi fisum J in eodem plano mo-

,Eldpso tempore T sit distantia JN=¢_ et angulus AJN= ¢, ut sint
JX=mz=vcose et XN=py=vsingp.



238 L. EULERT OPERA POSTHUMA.

. . e \ s ' . R , v Ll we e et eyt ol gl o i
Ponamus jam “vim secundum directionem NJ esse ==—, ac praeterca adeésse” vires valde¥

et N, secundum directiones JX et XV agentes, -et habebimus’ has éeq_uationes:

N Crpeerrrgd
A &

ddm--———?gdt“(— —P) ot ddy =—2gdi*(Z+ Q)

unde concludimus:’ xddy — yddaz = —2gdi® (Qx— Py), hincque iutagraﬁdo

mdy——‘-ydac:-—dilfdt(Qw—Py), seu pc*dgo._—dilfcdt(Qcosrp-—‘Psm

P

Slatpamus nune § = ———
1 4~ g coss

» ubi non solum angu.us 8, qul denotet anomaham veram,, Sed:
semiparameler p et excentricitas g sint . quantitates varlahlles quarum vamblhtas a

parva utpote a viribus P et proﬁmscens uae si. evanescerent uhque tam-p . quam

quanutates constantes. Ponamus brevn atis pratia” § =— 2 4. f edt (Q cos g — P sin 50) “ut,

8ar (1 —= q coss}’a

R
Deinde ex primis aequationibué concludimus
| wddw—!—yddy—--—Egdt?( +Pw+ Q_))
at est “wddw~-yddy - dx® +d, 2:d.vdo=oddv+dpz et de+dy*= F(‘dgﬂ 6
lii'ncqtie \ R \ mddm-l—yddy = odde — owdcp )

seu. ddv— vdgp® —I-—dit? (—+ P cos o + Q sin ¢},

ubi si pro dy valorem itiv.e"ﬁjt‘um substituamus, nanciscemur

ddv __ 5§54t (1 4-qebss®  DglLdt (1 -+ g coss)?

= p3 ” — 2gdt (P cos ¢ 4 Q sin ). !

Hic primum observo si praeter ¥ et () etiam excentricitas ¢ evanesceret, prodire. iie_abergar

unde necesse est sit S5=2 ng et §==712gLp. Quarc habehimus
dS_ 1/2gL_.—2gf*dt (@ cos @ — Psin 99),

@t (1 - g coss)* V2gL
PVp s

— 4gdt{Q cosp— P sinrp)]ﬂf'p
(1 4-q coss) V2gL

el ng =

ideoque . dp=

Tum vero nostra aequatio adhuc resolvenda erit

- dde DyLgdt c0s s

- = —-ﬂ(1+qcoss) ——29dt(Pcosgo+Qsmgo)

. . . .o d s

Jam quia per hypothesin dum fit sins=0, etiam d—: evanescere debet, statmamus: ;ﬁ»——f

eritque o - ‘ ' :
~4gdt (Q cosp— P sing) pVp pd. g coss

(1 -~ g coss)2 V2L T (L = g coss)? ’

S

Fydisins = dv —

1

ita ut sit
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— Vydt sin s (4 ~- g coss)? 4gdt (Q cosp— P sing} ¥p
» V2gL

= i&.q 08§ =

‘

“oby @}-:__—: gdVsins—- Vd.gsins, erit *

—gd Vsins " QgLgdt coss

Ragdt (P cosp -1~ ) gin g)
¥ Vip !

quinS: (1 *—!—qCOS 3)2 Vv

abus aequahonlhus concludiiur

Y — Fgdisinscoss (1 —- g cos5)* _ g cas.v'(g- cos g — P sin g} Vp
‘ P VagL

dVsin®s DgLgdtsins coss
_ g 20k

2 gdt sins (P cosp —+— O sing)
v Yop - :

Tf

(I =g cos 5)*

ssio evanescere debel casu P==0 et =0, ubi simul 7 fieret constans, ex qua con-

QgL - . Dol
rr="L o p=L0" g
F Yp
bﬁ._____w, s e mSe camng o L2 Lt RS L P, =
’ dV___v—'-dp 2gdt (Q cosqa——Psmgn) 'lfp
vV 2 T Ay coss} YagL
d.ocoss — thsm.r(i -+ g coss)? T/Q,G'L 49'(1!.‘(@ cosgo——Psinq:)]/p
- 4¢ PV YagL
d.q sin § = gdt‘coss(i—:—qcuss)~1/‘)gL dit (P cosp—1- Qsing) ¥'p
9 PV V2gL

. Qgqdtsins (Q cosqn;l;sinw) T/p‘:r
L onhas "l g coss) VgL

AN

g ({0 cosp— Psinp)sin® s)
1s-gcoss /)’

/ (2 (Q cosgp — Psineg) cess—+ ('va:o"sgo—l— (sing)sing +

1 4 df
+qcoss) Y, 952 i (Qcosgo—Psmgo) smsf—-(Pcos ip-(sin go) €os §

¢(Q cosp—P sing)sin s cos s)
1 t-gdoss

A1

tlt_(lél—géns V2L diﬂ/p 2(Qcosp — Psm rp) sins  (Pcosp-i-Qsing)eoss () cosp— Psing)sinscos s)
Ve ... T VagL ’ ¢ T q o {-1-qcoss

variatio excentricilaiis ¢ deﬁnitur, aeque ac semipatameiri p,- quibus inventis pro ipso

f -

P ] -
: . 1 -4~ g cos§ : ) . ' PT/P

o P L d@ at (1 2 g coss)? 1/95'1.

nosg

H HEDY

demde -go—'s deswnet longltudmem ahsmhs imae, et haec ent varlabxhs haheblturque

PLf v -,:-' e I 5"."' vel tole et L,Upu foians

{0 cnsip — P sinp)sin _scoss)'
1 ~-q coss

((Pcosgo ~+ Q smgo) coss — 2 (QCOSgo — Psmgo) siti s -

I .,‘.j vt
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151, Corolt. 1. Si ponamus {}cosp —P Sing-o-: T et () Singo_{_"]) cosg — U, ut il

resolvendae sint:

——OJLdt

oddg 4 2dodp = — 2gTdt* et ddy — odgp*— — 2¢0d#?,

n.

ita resolventur, ut sit
1 —+ g coss

eac posilo v =

@ (4 —-geoss)® 2 e dit'}/p( _ QTSIDScuu]
t dyp=——u- V2¢L, 2. dp—ds= VgL Ucos s 2Tsms—|——1—_!_—wo_s;

— 4gTpdtVp A -—diﬂ p( gT sin%s
kel o dy = 4+ [Jsing -+ 22275
3. dp= = (1 = g coss) V2gL’ v dg V2L 2T cos s Usin s 1+ g cose

152. Coroll. 2. Si ex formulis N° 2. 3. 4. quantitates T et U elidantur, pervedi’gt

hanc acquationem: . ;
dp _ dgcoss—+gq(dp—ds) EIDS ~ ‘
}J_ _ i -+ g coss ’

quac integrata quatenus licet dat , ,

P gdpsins th(1+qcoss)$ins
14+ qeoss :l—l—gcoss_[ Ve VQgL.

p et g fere constantes et dp =ds, unde fit

pds Vp

df = {1+ qeoss)2¥2gl’

cujus integrale spectatis p el ¢ ut constaniibus exhiberi poterit, quod cum sit prope verum,-
deinceps bunc vilorem pro df in formulis 2, 3, & posuisse, ex iisque sumta sola s pro ¥

valores proxime veros pro ¢ — §, p et g elicuisse.

155, Coroll. #. Hoc autem pro d¢ valore inducto, aequationes nostrae evolvendae erin

A

" ppd ) I

2 d(p'_.d'g:'"_"'}‘?“i“"?(UCOSS—QTs;nS_Fq smscuss),
Lg (1 4~ g coss)* To-gooss,
_ =2Tpds
A =T
' —ppds . Tsmn?s

h. - _PP¥ ( _ g ).
I 44 L(1--qcoss)® 2T coss - Usin s~ T g oo

Revera autem in his formulis pro ds seribi oporteret dep, sed quia saltem proxime est dgof-—:

in appropinquatione uti licebit.

155. Seholion L Hoc modo solutio problematis ad determinationem motus in ellipsi—"arﬁ
perducitur, ita ut ratic motus similis sit illi, quam supra pro casu duorum corporum sphé\i"l’lco
assignavimus, praeterquam quod hic elementa ellipsis omnia variabilia statuantur. Primo emm
semiparameter cllipsis p quam excenlricitas g est variabilis, tum vero etiam ipsa linea abmdnm‘
bilis assumifur, denotante angulo s anomaliam veram, secundum eandem ideam, quam supra 60

tuimus. Atque haec reduclio eo magis est notatu digna, quod quaedam operationes prnrsﬂs
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7

—r re]atnom.m
14-gcoss

.pstlo sint ‘institutae, ex quo apparet infinitis aliis modis etiam posito P =
3

Cum eﬁim loco unius variabilis ¢ tres novae p, ¢ et s introdocantur, mirum non est
eterminationem arbiirio nostro relinqui, quam ita constitui convenit, ut caleculus commo-
éddati}r, in quo quidem negotio saepenumero maxima dilficultas deprebenditur, Atque in
‘.‘q'uidém,‘ qua hic sumus usi, parum congruere videtur, quod expressio pro dp—ds invenla

cltatem q sit dmsa, qua conditione deferminatio motus lmeae absidum lubrica redditur,

eddp + 2dedp — — 2gTd1?, ddf’—(;dgo9= :Egﬁ._ggfrfdts%

P

7 H_qm > Sstatuamus — 29 /" Tvdt = V2gp (L -~ X) _.-—f, eritque
| T V29 (L X)+ 572 incque
dp = ;1 -—i.—_ qacf:{:;tiigﬁ- n Lpixx et dp= dt (8 + g cos "):p"/gﬂp (L~ Xy
.'t‘;‘hfﬁ}wl‘ —=gsins yueErn, eritque primo
| th sin s 1/~J (1;_.- Y —2Tpdt Vg | pdX © .pd.geoss

(l +q coss)z'l/(L -+ A) (T gooss) (L+X) {1+ gocoss)?

— gdtsing (1 ~- g c055)2 V29 (L4~ T) ordt 1/‘29'17 (1 <-g coss) ax

d.qcoss = »Vp - 7T+ %) L+ X

Ii' s dv . .
de ex forma 5 assumta deducimus

. gdpsins ¥2g (L4~ ¥) gdY sins 1/2_] . '
—_— -+ Seu
2pVp 2V'p (L+I’)

g Tqif sins V(L -1~ 1) qdX sins V' 2y (I.+ ¥)  ¢dYsins Vg
(1 +~geoss) V(LX) 2EL+X)Vp 2Vp (L4-Y)

ody Vg (LY .
—-2—9—2?—)014 sin § =

- aCquatione proposita est - - e ' e e
Evtert 0p. postiume T. 7. 31
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ddv _ 2gdt (1 +-qooss)® (La-X)  QgLat (1 ¢

0 9g¥di, . sen.

dr T pp 75
! Cdde __BgEqdt cos s (A z gXar (Fol§coss)d -
_p= gEqdt cos s { g ces §) +29 ‘(i+qucﬁf8) —-—-29th,
. . , - S .,PP pepe et T Ep Cas o
qua, expressione cum praecedente collata fit ,
) d.gsins=— 2gLgdrcoss (14-gooss)® Qélﬁt (1 -gooas)? QYA Yy Tqde sins ¥ 2gp

PV @Y 5V T 4T) T Y2g@+Y) (A geess) VE+ T)
o ' B e Y

sl

4 :Iq'aiﬁsins qﬁiYsms ’
- 2L X) 2(L¥)

Hinc concludimus fore

s d ; _ 9g Xt dins (1 - g eosn® QgVirsins Vp dXcos s (4 -i-gooss) gdxsins ¥
= s apden T Vg T I+X SEED s,
. — 2y ¥gdisinscoss(d—+qooss)® . AT dE cossV gp Tydtsin®sv9gp _ g dYVsin? 4. :
pV2gp (La-Y) T VEFT) T (e V(ZaX) | 2L+ Y

-2.9@@!,,(.11_;-‘*:1;;@,6)_2.-___J.g_ZgEtjsin-’is. (L-—i: geoss)t _ . 2Tdesins ¥ 2gp

T = Ty T pV2p L+ T) VLX)

lexélr 00S § (i +q cosls)3 . Vit coss ‘Vﬂgp
2@+ T) V@9,

.- . o Todtsins cossV2gp ngsinsﬁbsx .
IR ' " (L-i~gcoss)V(I+X) 2(L¥ &g

Si jam quantitates arbitrarise X et ¥ ita accipi possent, ut hacc posirema expressio :ﬁeru
divisibilis, incommedum supra memoratim tolleretur, id quod eveniret, si feret. <

2¢3dtcoss - 2TdisinsV2gp. thcossVQgp+dXsins“ o
pVogp (L+-T) YI+X) -7 V@anc L+x !

.

vel formulae per g multiplicatae. , ‘ .

En ergo has determinationes, quae ob binas-arbitrarias X et ¥, maxime generales suntlushunt

@t (14 gcoss)> Vg (L + X) P o r
1. dgo = = p'lfp existente ¢ — m, X )
e 3t +gross)? Vg . . : : - 1 P et
2. dp—ds==Ctmd (‘]/(L—l—X) (L-+¥)— L— ¥sin?s — Q_Xcoss(t—ggc
o 2TdisinsV2gp  FdtcossV2yp © Tar sinécoés 415
gV (LX) qV(L+T) -+ (1 -1-¢ cos /(L 1- X)

+dX5ins cuss+dYsins CO5§ dXsins (4 4 g coss)
X g T gL+ X) ’

. —2Tpatvgp pix
3. dp T (A+geoss) VLX) L X

dtsins (1 Vg e
. dg = sm; Vg:'"(ij"_s;; g(X (1 <+ g coss)— Yg coss)

___ 2TdreossV2gp Vit sins V' 2gp Tqdt sin2s V2gp
V(L-+¥y W@ ¥y g coss) V(I +T)

i

) _ ¢dXsin®s  ¢d¥sin®s  dXcoss (1-+-g coss)
2L+X)  2LaT) LvX ST
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dar(1 -hqcos.s) Yoy (L—l—l)
PV

;‘Ju:.l-‘ .

mo modo repraesentelur. Semper quidem has litteras X et Y ita deﬁmre hce:ef,,

I

dp‘——O quam dg = 0, verum ‘tum plerumque rehquae formulae nimis prodlrent com-

i

. p . dv¥p
1+ g cos s = - el gdising= Yoy T )’
Hoc modo obtinebimus -
pdv  pX  pT ¥ 2TdicossVegp  pdXeoss - Fade Tod sins
g (L ¥) )V ¢(L+X)  q+Y) VI+X)(@rT)

gdXsin?s  gd¥sin?s
2({L+X) 2(L+-¥)

e a— W*ﬁwﬁ_far:’]‘ydz:j/ﬁﬂgpﬂd e -
dp — ~ ——
(L-+ X) L+ X

dp cos.q Vpde ‘ Tvdesins " gdp sin? s
T{EAN T+ D@D C 2%

m (Pl Plr—l— ?Ir)—-l—

' . +— Tgvdtsin®s V2 gp gd¥ sin? 5.
PV (LX) (L+T1)’

rlmm l[ttera T affecti se mutuo destruunt Multiplicemus per g, et ob qcos}.&:%_——i et

Q'IQ' — ( LA i) habe])l‘mus

dplp—v) _ Vpdv  gedp _ dp(p—)*  d¥ (ggev —(p—r)?)
2 L+Y © 2p, 2o - 2w (LX) >

(pX — p¥ =4~ oF) &+

¥}
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do — pde (pX == p¥ - 0¥ — W¥) _ - dp {1-gqq) . (zqvv —{p "-"’)-2) L e
qag = v3(L -+ ¥) - 2p 2w (L;—l—‘ )

< i ! T

unde quovis casu haud difficulter maxime idoneus valor pro ¥ assumendus colligitur. Ve

L =r, fiet

mus
1— 97 3 ‘

dr _ 2rdv (pX—p¥4-v¥— od) —|-udI’(pr——9w+uv)
Pl v (L4 Y) '

guae formula si ad nibilum "redigi possit, commodissimam solutionem suppeditabit. Videa
quantum fructum hine colligere queamus pro casu praecedentis capitis, ubi corpus. N irc:
M in plano 4JB movetur. . h

norum axium prmcxpahum AJB maneat, ejus motum deﬁmre.

Solutio. Maneant omnia ut in problemate §128 ac tantum opus est, ut hic ponamu
unde fiet x=ycosp et y=vsing. Quod si jam illas formulas ad bas, quibus Iu'ﬁ

accommodemus, habebimus L= M-+ N et ) ' oo

P = ?’wa(a‘aa-\u bb —0¢— 5ae cos®p — 550 sin* ),

0 __3_“‘“"”( @ —+ 3bb ~+ oc — 5 aa cos? p — 5 bb sin’ ),

unde deducimus
T — 3L (bb— ac) sinp cosgp SL(bb—aa) sin2p .
- pl 9 ’

V= (200 —aa — bb -+ 3 (bb—aa) cos 2¢).

40*
.

Statuamus brevitatis gratia b0 —aa =n et 200 — aq — bb = 2m, eritque

3nLsin 2gp 3mL 9nl cos 2 i
— snlsin iy 7 — ¥ ] -
T=—5 et F=ort—on
Ponatur nunc ¢ =-———— el cum invenerimus
1+ g coss

dp — —3nZdtsin2p V2yp’ pdX
P= "mi T T I+X

WY Ur )

notetur esse dg — ”

—3nLdpsin2gp pax
v (L= X) Lax’

dp =
ad quem valorem diminuendum ponamus

r

dnL(a+ cos L) /dp dv .
bk el et i} ,

3nlL =
=g (¢ -+ 005 2¢) +- 8, fietque dp= 2T+ A\ e

ubi dp est quam minimum, et dv involvit cxcentricitatem q tanquam factorem. Nunc pro expre
dg diminuenda hahebimus j
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: . /30 2 L OnLcos?2
— Opdp (IW__%"‘_JE&EQ—F Bp —p¥ 40V — 3;; —i‘—g—sw—?) - edY (pr — 2r¢ 4= 00),

3

o, P Statnamus ¥ =7_ -+ %: fietque haee expressio

,r___.-___.—— .

§-—q¢

3ank SﬂLcoQ 3mL
2rde (an St —fip -—i——p -—-M—i—wg—l—iv;)

pr .
i (5 == 21 4= 0) = (0df ~ dip) (prr— 210 44- 00),
0 términi ode destruantur, sit »=—2rf; pro lerminis autem dr prodit
Qry —2pre --2ry+20pr =10 sea 2p—pL-- ,BP: 0,
q B=1 (l —_ %) Tum vero termini '? tollentur sumendo
3onlr — -3 nLr cos 2¢p — 3mLr — 3pry =10,  hincque

anl nL cos 2 mL

rum - ne variabilitas anguli @ in differentiatione novum momentum introducat, omittamus hic

tius termioum cos 2¢p, ponamusque o =0, ul sit

X=3uLcos 2m+mL {hir—p) ot Y:—mL(Qr—[-u)_
Spv 2 ppr 2pry

ﬁ'—yu i (' . .
Vel codem res redibit, si ponamus £ =0, =10, §=0, vl sit Y=0 et on=um, ideoque

3L . Bdr ~3nLrdv cos2 e dr — 8ndircos 24
' 7y — — e a
X= e (m—+n cos 2¢), eritque (L+T)= o seu == i

Jeinde: vero pro motu lineae absidum_habemus.in genere

e COS §
dgo—ds_m,%ﬁ,S(V(L—:-z) (L+ ¥) —L— Vsints —2=2)

dpsins  dpsinscoss  Fdfcoss¥2gp e dY sins cos s
g 2p QV({L+Y)  2(I+T)

am- nune sit ¥="0 et V(L~+ X) (L+Y)=L-+ X, eril

3dt (n-+ncos2gp) V2 ng 3ndf coss cos2 g Vﬁglp dpsins  dpsinscoss
- - -+ —
4pw 4qu Qu 2p-

dp — ds =

r~ex15tente do= ull Q‘QLP (l 3(m-:n coquJ)) unde fit

dtvV2glp Sndt cosscos e V2gLp dp sin $ 4 dp sins coss

ds = v 4qut S g 9n
st 3L (tm -5 c05 2) @ __ qdtsins Veglp .
ero dp — -———-—_—2 T ) b dre=t— —— ideoque

'
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dp= 3-(m—1—n cosﬂqn) gdtsms.]/ﬂglp(

" Spup
Cum igitur sit proxime d”;& — ds, erit dp =" CZ? o) git sin s atque
. ;"_::‘—3"%;’;1:: cosé;p‘-l : ‘et‘ ot i
dp — ds = % ( 1+ 253infs —+ &"cds;fa— q E's"'in’:s éb';o,‘sj-*""’%:f:ﬂf” (1—2co0s2s— %” +2ql_s'.in‘2

in quibus formulis jam' p ‘et g ut 'Constanies et dop = ds spectari possunt. Denique vera'’
mulae dop =... omnia ad tempus ¢ revocari poterunt, ‘

-3

Alia solutio: ejusdem problematis.

dlﬂ'erenhahbus ‘sunt xmmedlate deductae, aham viam’ tentemus ad hunc casum accommoda
enim aequationes principales sint

L oddip -+ 2dedgp — 29" s 20,

.

‘ _ —2gfan Imdt"’- 2
II. ddy — ()d(P?- — 291;; 34 Inu 99,E'nd cosﬂg:,

v I 2t

prima per ¢ multiplicata, prius membram integrabile habebit, integrali existente ovdp. Intep
ergo quoque fiet si multlphcetur per QPad_rp, quo pacto in aItero membro Llementum di
integrali’ tolletur; prodibit enim

v dy'=2gLdi* (C— 3n f Lenin),

Sit Dbrevitatis gratia f Zpends — =48, ut habeamus ¢*dg? = 29 Lds* (€ — 3uS’) Deinde prmf

2¢dg et altera per 2dp mulnphcatae, in una summa efficiunt

vt TE Qut

2evdpddyp -- 2edpd? -+ 2d§dd0 = 2g Ldr? (_ ﬂv_ff’ __3mde  3ndpsin2p  9Yndvcos g ;
quae integrata dat 7

3 Q ’
do® -1~ oo dep™ —QngtQ (D-—;— KR ._;__E;"T“a_"").

Cum ergo inde sit 2gLdi*=

vidp® .. o
35 hinc commode tempus ¢ eliminatur, obtineturque

(C-—-3n§‘) (sz—-l—rF'Vdgoa):.v‘dggz (D+%+2m+3110052g0)

203
PP'I/(D—I— +(9m+23::(:0521p) (G—an))'

Jam quoties dv. evanescit, necesse- est, ut formula irrationalis denommatans evanescat;* qw‘jdi
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aSiEuS evenire debeat, quibus angulus quidem s fit vel 0 vel 180°, denominator factorem
S p

in - Statuamus ergo = T gooss’ O denominator erit

2 Qm - 3ncos 2 C—3ns) .
D 2 a g (C—3nS)
P 2p P
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chg: 5in #

mn termmxs his minimis sit de = ¢9, evidens est tolam aequationem praccedentem

 osse per_ gin §; reperitur enim

D(3a-keoss)  E{B-1-kk—- 4 koos sk cos®s) F(10 =4~ 5k - k(10 -F) cos s 4-Bllicos?s—- k& costs)
T (e T - i )

- - i : : - ! ] ‘
.1 (@R~ (1 4-KE) cos 5) péng (V . B (6 3D 4R BF

e YT E_F—F_ﬁ—';ﬁ"“&)‘*‘

(1-+Glk~-E*)
five

dsﬁ (“’M‘)(d]) i€ aF 0.)— “"‘W)(dﬂ

Q( 4 (d%[ fov e + et €)— (dF—+-ete.) )

A:est methodus generalis hujusmodi problemata tractandi, quoties formula Todg —+ Vdo est

.,Deinde etiam pro formula /Te®dp, quam ‘posuimus =S, sive sit; integrabilis sive
eedid e T Tt . )

Tertia solutio problematis propositi.
8, . Instituantur. omnija ut in solutione secunda § 159, sed ponatur

¢ T

fM=-Q- cerit - otdg® = 2gLde* (f— ey,

iﬁg)_d V(kk_l fg—_iﬂ;ﬂm—:«&‘ncns?qo-i—(}m?)

7 vr 9p8

gl op s - at ﬁat : L S o . iy

1/ f anQ __qd-psinsz. (3—1—gcoss)(‘>m-a—-3ncos°qa+6119)
AR ( 2p

B [T PV IR (R S i i d

dv _ gdpsing GuQ (‘J m~t- 30 cos 2p) (3-+g coss)
v p 1/(1 T ) )’

i

rh (IR

(B84 (2m - 3ncos Dy -+ Gn‘,(‘)’)' : qq ];k‘_l_ (‘,l -t~ 31:1:) (Qm -+ Sn cos ‘)tp - G’RQ)

HEITN i [T B ‘2f3 IS T b '.l pp_ﬁ- - .' e u. ")f4 ey 1
e "‘;’: ot oy .H RN .'3- i - .
(3+lr]r) (‘Jm-l-:],n cos qu-hGnQ) . qq:kk -_-!—M j—("*;)”(?m‘—l—ancns 0¢T|—6110)
V4F T : : o o

~

dQ dgjsmzq‘ﬁT““'"d{PSInQSp—pmi_?ﬁn_s,

i dyp sins™

b tt‘-l'mlllls minimis est dw > ert —— R -
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an.__ — 3nkQodp sins (3 + k) 2 (pdq—-qdp) —3n7.Qudgp sin s (4, -+~.3k].)
b7 T T8 T f“" o

d d dq — gdp) cos s ds sins
de ___dp__ (pdg—gdp)coss gdssins
v pp PP

ob habebimus

av qds sin ¢ 3 Q d i
=T — “_;ffsf”(ek(3+kk)—(1+3kk cos.s')

Est vero ex superioribus

do __ qdp sin's' 3nkQdp sins  E(2m -+ Jn cos ). (3.4 k cos ) dp sin s

=1 = O e, -
unde coneludimus ‘oot S T Tt gan
dp — ds =T B+ 3 “f;‘@‘"?*""’““) — 3;‘)’5‘;‘? (2F (2 ~+- k) 2 (1 =+~ 5 Ty cosi)it i
o el Tt o LT Ly : st L’:L!f.f
Cum jam sit %: —f-fdgo (sin 2 —+-1-k sin (2 —5) =+ X sin (2903:— §)}, et proxime dp:
A_g_—cosQrp_kcos(ﬂp-,—s)_‘kcos(%gaq—s) ¢
T, or e ©
Do+ bk D s - b/ 2 —k; ‘ e . TRV
p Pp"' 0 QDSQ(],"” 9y Hoos (6 ‘f mal —"(005 29@0033-4— 2sin 2¢'sind), o
. P o (3 - k) n]’..(3-|—]-.l) (cus(QqH-s)—J cos(‘i!qa——s))
hmcque P= f 2r Sf(*.l—l-kcoss)

— m(1—8)  nk{—F) (cos (2p-+-35) —3 cos 29 —3))
qq—fck+ —F T A1 - keoss) - )

Invento valore ipsius {J, accuratius relatio inter dp et ds delinitur, indeque vera relatio inter,
qua cognita habebitur S

dty2fyL= eody _ s sen

71/({+;—ﬁ‘{3005299+31’=cos(293—3)+k005(993'*_'3)) :
____ppdp  audp (3 cos 2p 4.3k cos (Ap —3) + kcos (2 - 5)
dtVelyl =y Y ER T '

L

Verum haec solutio minus idonea videtur quam secunda.

definire. .
By HiE

Solutio. Referatur motus ad planum ﬁmm A’JB in quo sumta recta fixa J4, sint co
natae orthogonales JX=2, XY=y et YZ=12z, ac ponatur distantia JN= V(a:w-i—yy—l-zz)
Quibus positis sumtoque elemento temporis d¢ constante, motus hujusmodi trzbus ae

z"‘“

exprlmetur.
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ddz = — 2g Ldi* (= + X)

ddy = —2gLdi* (5 + Y)

ddz — — 2gLds* (% -+ ),

L titates X, Y, Z ub valde parvac sunt spectandae. Consideretnr elementum Nn seu directio
‘{iua nunc corpus movetur, guae cum punclo fivo J continet planum, cujus interseclio

assumbo AJB sit recta JG, quae vocatur linca nodorum, ac terminus quidem @ nodns

qué'e sit =@, Ex Y ad Jg ducatur normalis Y@, junctaque NG, quae ctiam ad J@ erit
is. fiet angulus YQN=we. Statnatur punc angulus QJN=o¢, erit NQ =—esing el
4008 0, hincque YN=r¢sinosino=1z et RQY=rvsin 6 cosw, unde ob XV Q = 4J3 =y,
tur @ == ¢ COS O CO8 Y ~~ ¥ §in 0 05 & siny el 3y = ¢ c0s 0 siny — ¢ 5in & cos @cosy. Quo
acilius relationem inter hos angulos ¢, ®, w eorumque differentialia investigemus, re ad
metriam sphaericam perducta, sit (fig. 183) arcus 4@ =y, Re=dy, RQN=o0, angulus
@, Bon=w +dw, ¢t on =64~ do. Ducto @ perpendiculo in R N erit G % = dw coso,
@¥=nN habebimus c—dwcosw == ¢ -+do—Nn, unde fit do = Nn — dy cosw.

ero est

@--de) = sin (0 —du cosw):sin &, sell sine:sine 4 dw cosw = sin 6 —diy COS 0 COS 0w :8in o
? b

que dividendo sin @:de cos @ = sin o:dy cos o cos », unde fit

dy coso sinw

dosinc==dycososine seu dp—=———

,ota_t_i's resumamus nostras aequationes differentio-differentiales ex quibus concludimus (fig. 183)

i

4z - dy* - de? == 2gLde? (D - = — 2 [(Xda + Ydy -+ Zdz)),
g v

st Nn=="7V/(da®+- dy*+dz?). At est anguius clementaris

_ V(do?-dy? - d® — )
- v

Nan

=do - dy cos o,

i :c.qti,mrlud.imus

'T'—I- df‘-—l— dz? = do® 4 ¢v (do ~+-di cosw)* = 2gLd* (2D + (—2--— 2 [(Xde + Ydy «+ Zdz)).
tuam.lus brevitatis ergo do -1~ di cos @ = dg, ut sit

do® 4 o0 dg*= 2gLdi* (2D + > — 2/ (Xdax + Vdy —+ Zdz)).

T"Veto ob z = ¢ sin o sin @ habebimus _ : e

L. Bulets Op. posthums T. 11, . 33
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) @ cosacosy COS® Rin Yy t Y _cogasinyu_l 05 @ COS Y
T & T sinasine “sno % 7 T Snesmo sinw
. P aw eoso sin
unde per differentiationem ob dw = L—ma colligimus
sip—wds _ —dpcosy ot wdy —yds _ —dpsiny '
zz  sinfosinw zx  sinfosine
hincque porro  zde — adz = —opdg cosyw sin @ et zdy — ydz = — vodyp sin sin e, |;

Est vero ex aequationibus principalibus:

zddy — xdds = 2gLdi* (Ze— Xz) et zddy — yddz = 2gLds* (Zy — Yz),

quarum illa per 2 (zdx — xdz), haec vero per 2 (zdy — ydz) multiplicata et integrata dabit
(zde— wdz)* = v* dp* cos® v sin® & = hgLdi? fopdp cosy sin @ (Xz — Zz),
(zdy — ydz)>=¢"dep® sin®a sin*w = hgLds* /oo dg sin v sin o (Yz — Zy) ,

quibus additis prodit
vidp*sin®o = kgLdi* /o dg sin o (sin 0 sin @ (X cos w -1~ ¥'sin ) — Z cos a).""
At si illae aequationes differentientur, indeqgue differentiale ipsius ¢v* dg® sin*e eliminetur, 6btr

vdepdy sin @ = 2gLdt*sin 6 (sin @ (¥ cos v — X sin o) — Z cos @),

ita at sit

dz,y:m(l”cosw Xsinyp — Zcotw)

Ponamus brevitatis gralia .
Sv*dgp sin @ (sin o sin @ (X cos 1 —+ ¥V sin ) — Z cos 6) ==

ut sit o dg® sin*w = hgLdi® (C+-8), fietque

dv*= LgLdi® (D—l—-w—-—--/ Xda + Vdy + Zdz) — -U-”%f—) s sen
do? (€ + S) — ¢ dg? sina (D - —f (Xdae + Vly ~+- Zde) ———2_),

v3dpsine sing , ., .
ac practerea dy = YO (sin® (Y cos y — X sin i) — Z cos o). ¥
Cam igitur X, Y, Z sint quantitates valde parvae, erit etiam S quantitas minima, et anguli ¢
fere constantes, ita ut sit proxime dp=—dc, accuratius autem do<=dp — dy cosw. De

. S
vero eril

do _ v3dpcoso
sinfw " 2(0

(sm @ (¥ cos y — X sin ) — Z cosw),

et acquationis hujus

e €+ S)—-dgosmcaV(D+—-—-

u 1]

C—8
ve sin? w

— /1 Xdx < Ydy - Zdz)

resolutio est instituenda ut ante docuimus.
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coroll. 1. Uil @ inclinalio orbitae et longitudo nodi ascendentis vocari solet, ita

sin@ {Yeosw — Xsiny) — Zcos o == 0,

=0 et do=~0, tam linca nodorum quam inclinatio nullam patitur mutationem, ideoque
N in eodem perpetuo plano feretur. -

==+ Ang . tang (lang ¢ cos @), tum vero latitudo corporis, quae est angulus VN, est

ujus sinus est % — sin ¢ sin .

nda videtur, qua ipsa corporis longitudo seu angulus 4JY in calculum introducitur, quo
rinulae satis intricatae redduntur. Hoc igitur incommodum hic maximam partem sustulimus,
gulum r}, quo argumentum latitudinis denotatur, ac praeterea longitudinem in orbita seu
=dg3 induximus, quoniam hoc modo formulae zdx — xdz et zdy — ydz tam commode expri-

unde eliam fit

“‘:::'éﬂdm —ady = —wodpcosm  atque yddaz — wdd3 == 2 gLdt* (Yo — Xy).

rgo per 2 (ydx — ady) multiplicata ot mtegrata dabit

(ydx — ady)*= hgLd* feodg cos @ (Xy — Ya) = ¢*dp® cos’ o,

Lsi -jam in praecedentibus contineatur, saepe ingentem usum praestat, uti in sequente problemate

Hinc scilicet commode relatio inter df et dg desumi poterit. Deinde etiam vis hujus

odi in hoc consistit, quod elementum temporis df penitus e formaulis integralibus exclusimus,

;[, Problema. Si corpus M cujus momenta ineriiae respcctu axium JA et JB sint e~
qualla, circa tertium axem JC utcunque gyretur, ac circa id corpus spbaericam N quo-

- . )
: modocunque moveatur, hojus corporis N motum delinire.

Solutio. (Fig. 183.) Plano axium J4 et JB, quod quasi est corporis A planum aequatoris, pro
 fixo assumto, sit Mea momentum inertiae respectn axium J4 et JB, at Moc respectu axis JC.

molu erge secundum problema praccedens definiendo habebimus ex § 128 has aequationes

o —2y (M o- N) ds? 3 (daa +-e6) 4B (@ oz -1~ aayy -+~ on 5z}
ddz = pd ( 1+ Dop — Py ) ’
— By (M- &) ydt? 3 4—ad - co) 15 (eamr - aayy -1- cczz
ddy:——”(ﬂ :3_ )y (l - { P ¢ 2‘,4‘% ‘ )),

ddz—=

u—"zg(ﬂf-i—MZdrz { - 3(Raa —- 3ec) l5(aamm—|—aa.;y+cc~z)
pd ( ' Qow 9ot

i Sc]nolioll. Haee methodus motum corporis ad planum fixum reducendi illi multum
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Y — 3z (4aa 4 co) _ 15z (aezz +— aayy + cczz)
”_ Byt 9p7

Y — 3y (daa —-ct) . 15y (anxz -1- aayy -+ co zz)’I
gpk o207
3x(2aa-3cc) 15z (anaz 4 aayy -4 66 22)
n — 2
Dpb ) v

7z =

hine ob zdw 4+ ydy + zdz = vde, erit

3 (4aa - oc} (wdz 4+ yd_;) 3.(2a¢ - Jcc) zdz 15 dv (aazx 4~ aayy - cexx)

Xdx -~ Ydy + Zdz = T 3ok SETD
__3(haa-co)dv 3 (am—ce) xdx ibaadv 15 (aa—coc) zzdv
- 2 vt - b T o -+ 208 )

Ergo /' (.Xd;r‘ -+~ Ydy + Zdz) = a_m : (ac;::c) *, hincque

(cc—am) . 3 {ec—an) zz)

’ 1
do*+ vodp? = hgLdi? (D+7+ S — 308

Cum nunc ex § praecedente sit yddae — xddy =0, erit

4 gLEEdt? .
ydz — xdy = —vodp cos o —=-— Edt VgL et o0 do® = ‘imi’;’: hineque

W=t gLdr (D+ -2z Moo= Py e
do? = v‘*d?;gmgm D _*_1_ cc;:a__S(ﬂﬂg—p;ﬂ) ZB_WZTOL:ZQ) ’ ‘seu )
Edv dg? oS @ V(D —I— 1 cs;:a _ 3 (cc—aa;iianz ¢ sinf @ WCE::%)
atque 2EdtV gL =vedpcosw. Deinde vero habemus
o¥ dep®cos®y sin® @ — 12gL (aa — cc) di* f w et

ot dep® sin?y sin® o == 12¢L (aa — c¢) di* fﬂid-f%—w 1

quibus additis fit

dp sine coso sintw

ot dep? sin>o = 12¢L (aa — cc) dt? f

p

Cum porro sit ¢*dep? cos’m == 4 gLEEd?, erit differentiando
P ) . g ‘ 5goaN g dpsingcososin®e
20¢ dp*dw sin @ cos @ -+ sin*od . (v dp} = 12¢9L (aa — cc) dt* + —————
et —2ef dg’dw sinw cos & 4+ cos’w . d (v dg”) =0,

unde concluditur
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. : dp sin o cosa sin® w cos®
244 dgp*de sin » cos & = 12¢L (aa — cc) d®« L2270 R Pl w2, seu

¢

G gL {aa —ec) di? sinc coso sinw cosw

. depde = = y  ideoque
4 (ao — of) dp sin 6 €056 sinw cosio dwsin o 3 (ea— ce) dp sin® o cosd w
- et dyp= = -
de = 2ELY v coso sinw P o

pitur ob aa— c¢ minimum, elementa w ot @ ul constanlia spectantur, ct cum sil dy —

iy c05 @, differentialia dgp et do pro acqualibus habentur. Ponatur jam EE = Fcos®w el

:ad) (1—3 sin?o sin®®) = G, ut habeamus
Fdv 1 F G
== dep cos @ V(D :—-—-—-I—:g).

us [

., fiatque D—h“fQ)—-——F(%—gY%*G(E?)a:O, ut sit

‘ mmc__p.::i—u—qcos: P

1 rd G143 2F
D+t (;qq)_{_ (;'; W __ g et i_m;_,_&};“-’@_—_—{i,

.

am .G sit valde parvum, sit F:-f,; ~+u, ut prodeat valor prope verus p =7, erilque.

i .
EE = - { cos? @ ~+ u cos® @ = Constanti.

f (coszc—cnsﬁo)_l_ G 0

__ [leos®e— cos? ) .
S T P atque  {———"—— 57 7 , et hinc
1
11 (eos® £ — costw) G (3 4 k)
r T feosto + r:

lum-vero prior aequatio erit

I fla-q) (k) (cos®c—coste) 61+ 3KR)
D+ " 2pp 9 feos? w -+ e =0

=Bt eritque

gg k(1 -|—Idn)'(cos:e—cnszm) 926G (1 -4 3kk) Ny
o T Teto ~+ 7 »  ideoque

bl

‘ floos?e—cos®w) & (3 - IK) g W {0082 ¢ — cos® w) 26 (1 — k%)
/= cos? @ - f e.t 9= e cos® w —+ I

nde’ formula irrationalis abit in

2 cos®w !

gsings ! fleoste —cos?py  G(B -k soa1) .

t ob E-_—_w:;;f sit .

1
T
N
T
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de gy sins cos w V(l " cos? e —oos?w 2G(34-k coss)) sen
e T - ?

ve P cose cos? r

@:qsinsdg) -V(! *QG(S—I—kco‘ss)cns‘lw):gsins(d(p_(}drp (3-1—:‘:(:;)53)(:052@). L.
vy P : : [Foos* ¢ P ffeos® e .

Per differentiationem aulem obtinemus

dp __ 8 (ce—aa) dyp sine coso sino (1 —2k coss —+ Kk)

o 3

H

pily —qdp 5 (¢ — aa) dp sina cos o sin® o (coss— 2%+ kb coss)
_— 2

PP . rH
hincque concludimus
dv  gdssing & 3 (oo — aa) dyp sine cosa.sina (1 — k) sin? s
v D . e

__ qdpsins  k{ec—aa)(l — 3 sin®osin?w)dp (34 k cos s)coswsin
- p - 9f3cos?e .

ita ut sit 4
3 (s — aa) dp sine cos o sin®w (1 — k) sin . (ce — aa) (1 — 3 sin? o sin® 0) (3 4 kcoss) dp cos?a

Tk Qfeos® ¢

d(p—d&:

Cum igitur in his terminis minimis liceat ponere & =&, quae est inclinatio media, erit

(cc — aa) (3+% cos $)dp 3 (ec— ag) (3+-k cos s) dp sin®ec sin®c o+ 3 {cc — aa) (1 — k) dyp sin®¢ sins sinoco

dip —ds = a7 9 7k

ubi statuere licet dp=ds ==dos. Tum vero habetur

__ feos®c (ce —aa) (1 — 3 sin®e sin?e) (3 - kk)

P = os%a 9f ’ ‘
Ik cog? o cosz  (ce—am) (1 —3 sin%z sin?0) (1 — %)
T coste cos?w r ‘

ac praeterea

dw —_ —3(ce—aa) (1 »1—;0055) dp cose sina , dow — —3(ee—aa){(l+ & co;‘) dip sinz cos¢ sing cnscr,

eritque dip == do —-dy cose, ac tandem pro tempore

dr VQ{:Q'L — v dp cose —_ ppdp coswe

coss cose (1 -+g cos.-;)z’

quac formulac omnes in terminis minimis sine difficultate integrari possunt; posirema tantum for

. . . . o — @
majorem solertiam. postulat. Ponamus enim  ad abbreviandum “—=°

==pn et evolutis produc

sinaum et cosinuum adipiscemur iy
dyyp = —-3ndpcose (1 -+ kcos s — cos 26 —2 L cos (26 — s)— L L cos (26 —+— i)

de == -~3 ndep sine cosz (sin 20 + 4k sin (26 — §) +-L L sin (20 + ),
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(3_|_ch53) —2 ndyp sin®e (3 -~k coss — 3 cos.‘%a—( mmr) cos (26 —) 42 ISM’ cos (26-+8)),
lp__dg-——- — Lndgcos®e (1 +-keoss—cos 26 —LLkeos (20 —s) —-1 Kk cos (20 -4+ 8))

gltm totum negotium pendet ab iniegratione hujusmodi formulae /dep cos (us +va), ad quam

'ate evolvendam ponamus brevitatis gratia

dp =ds +adp + Pdp et dp=d6 - gdp+ Qdp, ut sit
¢ =2n-—3nsin’s, [F=—-=%ncoss,

(Q -—-]1']1') c 2 3 fdl
55 CO0S (26— §) - 55

P ,—'_—;f;-nk coss — - nsin®s (kcos s —3cos 26 — cos (20 4-5) ot

s - vdo - dip (P - 20)

. ) 1 sndzip == 1
um hinc conficiatur dp = S ——— erit
sin {us—+-v0) de (P -+ {3} cos (s —- vc)
@ 08 (1§ — v0) = f .
fdpc (‘L ) -y — ap — fiv M=t v — ap— fy

Tam vero cum gl -+ #f) habeat hujusmodi forman
Acoss—+ Bcos26+ Ccos (26 —s) + Deos (20 + ),

oc per cos (s —+- »6) multiplicata denvo in simplices cosinus evolvitur, quorum singuli praebent
zmula}s'iis'injiles integrandas. Qui etsi videntur ob parvitatem rejiciendi, tamen si in iis iat pe+v=20,

éndminatorem — au — v minimum ad notabilem valorem exsurgere possunt.

175 Coroll, 1. Cim sit do=— L ndpsinccose(...) (vide ult. lin, pag. praec.) patet
uobus casibus foclinationem orbitae nullam pati mutationem, altero quo &=20, seu corpus N in
0 ‘plano aequatorls. AJB movetur, altero quo &= 90°, seu corpus N in plano ad acquatorem

pendiculari fertur; atque hoc casu ‘etiam linea nodorum est fixa. Ceteris ergo paribus inclinatio

liloxia erit maximae variationi, quando inclinatio & est &k5°.

'76 CorolL 2. Pro mota lineae nodorum invenimus longitudinem nedi ascendentis
Cpust.-—ﬁ-ngo cose— £ coss (k fdgpcoss—/dpcos26— 3-Ifdgp cos (26 —5)— L7/l cos (26-4-5)).
thu auten lineae absidum erit longitudo absidis imae

3":- Const. -2 n (f —-2 sin*e) g5 nk(1— & sin¢) /dg coss

% sin®e (3/i o 2—kk d‘ 2 . 2—.)H) i 26 +5))
~- L psinte (3f gocos-..o'—l—wf peos (20—s) — [dep c05 (2043

b argumento latitadinis ¢ habemus ¢ = ¢ 4-cose - - A T




r

264 L. EULERI OPERA POSTHUMA.

177. Coroll. 3. Si partes integrales rejiciamus, innotescet vero proxime motus. m,

. . . » . ¢c—aax ., .y . !
lineae nodorum quam lineae absidum, ac si n= it numerus positivus, linca nodorny

a
F
ditur, idque' co minus, quo major fuerit inclinatio. Lmea autem absidum prooredltup,.

sine < %, sen &< 54°55’; sin autem fuerit s > 54055, etiam linea absidum regredltur

178. Coroll 4. Cum sit proxime dp — ds =do, erunt integralium valores pro;
5 i3 -:4‘:‘,: .|

Jdpcoss=sins, [dpcos26="1sin20, [dgces (26— s)=sin(2¢6—3s)

2
Jdep cos (26 —+ &) = - sin (20 + 5),
unde practer motum - medium  vtriusque lmuac nodorum et absidum, anomallae per:od:ca
possunt. : ' o

179. Scholiom. Hae determinationes recte se _habere_sunt _censendae, _ dummod;

n__cc—aa
or

eveniat, ut haec fractio non sit adeo parva, fum jam superiores formulae accuratius evoly

satis fuerit parva, ut termini quadrato nr affecti pro nihilo haberi queant. S

ut termini per nn multiplicati simul comprehenderentur; hoe attem modo in formulas nim
incideremus. Verum hine statim ii termini excludi poterunt, qui nullius plane momenti i
iis tantum retentis, qui per integrationem insignes coéfficientes adlplscuntur, cujusmodi est cos
unde per integrationem oritur -

20 —24 3n(2—;51n2£+°c052£)

Jdpcos (26 — 25) o Sin@c—2) 9sin (20 —25)

qui terminus etsi ex ordine per.nn mul.t.ip]icato nastitur, tamen ob denominatorem exiguam
nem per » multiplicatum elevatur. Deinde etiam si excentricitas % fuerit exigua, per_inle
ulterius productas anguli absoluti salis notabiles exsurgere possunt. Scilicet integratio fdgocos,
ducit ad formam

sin (20—4%)  fdp (20— P) cos (2o~ 5)
"y 1 ra—28

2 -

at in 2 — P continetur membrum

Yy 3n (2 —K)

3 %
Y gcos (20 —
2 nk cos ( 5 o

sin*e cos (26 — ),

quod per cos(20 —s) multiplicatum praebet quantitatem constantem

__3n 2=k

3,7 9
2nk
. €0s% & 6%

sins,
ita ut inde oritur angulus absolutus

3 o I3n(2—kk) s
(4 nk cos E—ar SR s)gn

ad motum medium adjiciendus. Simili modo ex formula
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sin(26-+8)  fdp (20 - P)cos (2o-3)
Fa—ap p——r-Y-

Jdgcos (26 +§) =

Co . . an{2—3kk
¢+ P complectentem terminum (3-nk cos®s — @3 e £) cos (27 —+ ), nascetur angulus

8%
n(2— 3k . . . . . 0,
X 1k cosze——(—7¢J5|112£ . Cum deinde in motu lincac absidum i anguli denuo
plutus (7 16k

) —3n (2 —3k) . T . . . ' B
'M sin?s et ~—£3—]‘—~——)s:n‘"£ multiplicari dcbeant, fieri polest, ut inde motus medius non L
- 8k : B,

am afficiatur. Verum si hi termini alicujus sint momenli, eliam ipsas formulas principales accu-
s evolvi oporterct, quod aulem negotinm hic suscipi non convenit, cum nondum satis constet,
usnam casibus id utilitatem esset habiturum. Quod denique ad integrationem formulae

./; npdep cosw _ngfgL

osz (1 - ¢ cos 5)?

. in ea vires analyseos experiri oporlet, ac tulissima quidem methodus videtur, posiquam loco

g : ' - Pd ) . - ppds cose TR S .
valcn"“= ds -+ adp -+ Pdg est positus, formulam PRS- ita integrare, quasi p, q ¢t @
onstantes, tum vero inveato integrali correctiones ex harum quantitatum variabilitate oriundas

e, Atque laee de motu duorum corporwm se mutuo attrahentium sufficere videntur, ex

Caput VL

De motu trium corporum sphaericorum, se muiuo attrahentium

in genere.

180 Problema. (Fig. 185.) Si tria corpora sphaerica L, M, N, se mufuo attrahentia mo-
_veaptur in eodem plano, eorum motum per calculum definire.

Solutic. Elapso tempore = i versentur corpora in L, M, N in plano tabulae, in quo sumta
W fixa OF, ad quam corum situs referatur, per puncta L, M, N agantur rectae I3, my, nw,
¥ parallelae, simulque ad eam perpendicula LP, M0, NR. Quodsi jam longitudinem cujusque

longitudinem corporis M ex L spectati ILM=1Z
longitedinem corporis N ex M spectati mMN=17

longitudinem corporis L ex N spectati nNL =4,

Eulen Op. posthuma, T II. 34




