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sin (264-35)  fdp (20— P)cos (204~ 5)
3—a—95 3—a—23

Sdgcos (26 -5) =

3n (2 —3L)

Q-+ P complectenten terminum (£ nk cos®s — sin®e) cos (20 —+5), nascetur angulus

8k
1 5 n(2— 3 . C deind i i de
olotus (—-nk cos“ g — Tsm *z) ¢. Cum deinde in motu lineae absidum ki anguli denuo
— 3 (2—3k) ., 4 .y . . . .
__9__56_.2511125 et —%n———)surs multiplicari debeant, fieri potest, ut inde motus medius non
. _8: v

ius evolvi oporteret, quod autem negotium hic suscipi non convenil, cum nondum satis constet,

usném casibus id utilitatem esset habiturum. Quod denique ad integrationem formulae

ppdp cosw . r
_/; =1V2fgL

ose (1 -+ g cos 5)2

N P ‘ . - ppds cose . s .
valor ds——adg —+— Pdp est positus, formulam P S — ila integrare, quasi p, q ¢t @

onstantes, tumn vere invento integrali correctiones ex harum gquantitalum variabilitate oriundas
18, Atque laec de motn duorum corporum se mutuo attrahentium sufficere videntur, ex

ad considerationem trinm corporum progrediamur.

Caput ¥

De motu trium corporum sphaericorum, se mulwo atirahentium

in genere.

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

Solutio. LElapso tempore =1t versentur corpora in L, M, N in plano tabulae, in quo sumta
ta fixa OF, ad quam eorum situs referatur, per puncta L, M, N agantur rectae Ii, mu, nv,
or ‘parallelae, simulgue ad eam perpendicula LP, M, NR. Quodsi jam longitudizem cujusque
;QI'J__S}EX altero spectati per angulum a recta OF in sensum Fe sumtum aestimemus, statuamus

longitudinem corporis M ex L spectati ILM={
longitadinem corporis N ex M spectati mMN=7

longitudinem corporis L ex N spectati nNL=1¢,

O5tremus angulus & in figura duobus rectis major est intelligendus. Atque jidem anguli duobus
vel aucti vel minuti exhibebunt longitudinem corporum L, M, N ex M, N, L spectaiorum.

Slamys. nuc distantias LA _..a:, MN =y et NL=1=z, erunt coordinatae

Euleri g
p- posthuma. T IL 34
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00 —= 0P 4-axcos OM==PL-xsin{
OR = G + vy cos n, BN =M -~-ysiny
0P = OR 4-zcos 9, PL=RN ~4-zsind
hincque colligimus
zeosL—4-ycosy—-zcos? =0 ot asinf-—-ysinya-zsind =10
ac porro ' '
T sin (§ —9) -y sin (7 —9) =0, @sin (£ ~~n) 4~z sin (¢ — 7) = 0,
ysin(a;—'g)—;—zsin(ﬁ-—g):(), b
ideoque  @:y:iz=sin(p—F):sin{@—2):sin (f —7),
unde relatio inter distantias et angulos ita commodissime exhibetur, ut sit
z=vsin(n—>), y=vsin(@—1L), z=¢sin({-—7),

ubi ¢ denotat diametrum circuli triangulo LMV clrcumscrlptl. Si jam massae corporum

cognominibus L, M, N exprimantur, corpus L a reliquis sollicitatur

. LM cos L¥ cos® : - LM si LN sind
sec, OP vi—= o7 §_ e sec. PL Vi — Elng_ Y sin ,

S T SZ

corpus vero M a reliquis sollicitatur

MN cos 7 LM cos - MK sin LM sing
F— : et  sec. QM vi= ik -
vy 2w yy zx

sec. OQ vi=

et corpus N a reliquis sollicitatur

¢

- LN cos# MN cos g

. ) i ,
see. OR vi = et sec. BRIV vi==ZYs0 __ MNsiagp

-3 Wy R vy

unde sequentes aequationes adipiscimur

xz Pt

dd . 0P =2gdi? (Tt D), gg. PL=2gde f’“"“ﬁ_l"“’ﬂ&),
xe &

Lsin§
ar

H

9 Ncosq Lcosg g {Nsing
dd . 09 = 2gdi? (* 22, dd. QM =2gd (ﬂ"‘"‘”

dd . OR = 2g¢d® (L el ""‘1‘:;5 "’) . dd. BN = 2g4ds? ( Leing M;;n’i) ,

ex quibus colligimus sequentes

L) cos LY Nceogd F o3 i  5i in
( o ) o T ) dd.xsing —29di2(—(—-—r4 Msing _, Neing MR

dd.zcosf = ¢
vy Te vy

(M—i'—j\f)cos:/ Lcos:ﬂ Loos¢ (M-p-N)sma; Lsin:} L 3
T ) dd.y siny = 2gdi® ( =

dd.y cosy = 2gdi® (

L1 e a8 i

dd": COSI9= 29dz2(__ (L—I—N)GDS{? 1 Mcosl‘; .ﬂICOH?) dLi,_Slnl? . 29dt2< {L“‘-’Y)SED 3""stin§7i_ﬂ_{‘_ﬁ_‘

quae porre transformantur in has
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;o

".2'd93:d§ —+ xddf =2 gdi* (N sin y(;l— &), Vsin :;9 —- ;))’

(L+M) | Neos(r—p) | Neos (§—p)

ddxr — xdi® = 2gdi® (— — —

2dydy -+ yddy = 2. gdi? (L sin Sz—m ) . L sina(i_- ,,)) ,

ddy — o — 2gd? (_‘___ (M;l; ) 4. E ::os gf— ) 4k coséi— %)

“

2dzdf 1~ zddg =2 gar? (LE=D) ., WO,

ddz — zd9t — ditz (____ (L~+ I) _I_Mcos (t—9) - A cos (y —&))’

zz T vy

Ig'gd ov(_ (L+$1:-)dw+]\7(dw005 (?—g)‘y‘;"&'dﬂ' sin (1? _c)) N(dmcos(&—g) —+ a:dg sm 3 g))

(L--M)de  d.acoes (p—E) +-ody sin (p — ) d.x cos (§ —£) 4+ xdd sin (& —F)
— - 3 b bt 2
Nax vy . p44

e ex rehquxs ortae erunt

a.(dy* -|—yydr;') —(M+JV) ay d. gy tos (F — o) —+ ya@d eib (& — 5} 2.y c08 (§ — %) == yd¢ sin (¢ —~p)
g —_ } F 2
ﬁgL@ff: Lyy z . e -
d. (dz® - 22 d82) — (L N)dz d.zeos (f — &) - zdf sin (£ — 8) d.z cos (y =)~ zdy sin (g — &)
— e —- - .
4gMdt Mzz . om : vy

r ,,h,ae. tres acqualiones, et cum sil

4 wsin (7 — L)+ zsin ( —9) =0, @ sin (§ — £) ==y sin (¢ — ) = 0,
e - y sin (§ —2) -z sin ({ — 9) =0,

(M ~+ ) dy (L -+ N)dz d {z cos (y —£) 4-x cos (p— ) d{w cos (F — L) =+ y cos (F~p))
Lyy . Mz 9y, zz

- t%(ycos {t—mn —i—zcos(;-—&)).
\ &

A8 uéﬁgnibus % cos C-yecosp-i-zcosd =0 et st L—ysing—4-zsin® =0 colligimus

F—) +yceos(®—»n)+z2=0, @ eos (y—L)—4-zcos(5— )+ y=0,

T

ycos(g———n)—}-gcos(g‘ &)—4—33_0

J‘l
|

lOthus inductis consequimur - : e S
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d,(dmgﬂ-mmdgz)_' d.(dyz—l—yydv]ﬂ)_i_d.(dz*"-—;—zzdﬂ‘ﬂ)__ﬁ —(L_|-1;1+N) dz (I+M+Ndy (L1
- u ) e — —
dgNdi2 - 4ghdtt 4gMdit Nxw Ly

hineque mtegrando

Ip® - o df2 @yt gy dpt d2? epe 2z d B2
E._.....__;H_ —— —J—...ﬂ_i - J—

o 1 1 i
¥ T — i —-afllg(L-—F—]'f-}-N) de? (D-—I—-HN—w—l‘*i'y"!*E)J

dy?—- yy dn®) o LN (d2® - zzd3?) =

LM (dz® + g dr®) «- MN (

kg (L—+ M-+ N) dp (E+L;_M._,_£'§_V+%V)c

ita ut jam habeamus duas aequationes integrales. Praeteres autem notasse convenit esse
LM (xdda -+ dz®) + MN (yddy -+ dy*) o~ LN (zddz + dz?) =

29(L+M+N)dzz(gg+£§+ﬂ? Ly,

etiamsi hine nolla via

ad novam integrationem aperiatur,
scilicet tres distantias z, ¥y, z

definiri oportet,

Cum igitur septem habeamus qua
9 et tempus 7, quarum relationem
ad quarum numerum complendum Ty

» tres angulos [, 5,
ad hoc opus est sex aequationibus,
primo has duas aequationes finitas

L a:cos§—:—ycoszy+zcos:9'=0, Il msing—z-ysin:;—n—zsin&:ﬂ,

deinde hinas aequationes Jam per integrationem erutag

UL LiMzxd -+ My B~ LNzzd$ = Cdt o .

V. LM (de?+ 2 dL?) - MV (dy? 4 Yy dn®) - LN (dz? 4~ 2z 3,92) —

by (L4 M-IV dg2 (B2,

LN
5 R
¥ z

Loco duarom religuarum binae trium sequentium commodissime accipientur

V. 2ded{ -+ xddl = 2gNdg (2 (;,y“ D, snie—p) ),
VI 2dydy +yddy — 2gLap(ML—n) | n (g—:;)),

£z T

)

VIL: 2dedd 4 2dd9 = 2gpar (9269 | dni—9) =),
Tz Yy
quarum resolutio hoc meodo tentanda videtur. Multiplicentyyp

per certas formulas di[ferentiales, ita ut membra posteriora fant integrabilia seorsim, prioruf
summa talis efficiatur. (O} |

hae tres postremae acquationes. 500!

Ly iz=sin (7 — &) :sin (L‘)’--g) tsin (£ — ),

prior conditio impletur s multiplicetur
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" R yz sin (& —F) sin (§ —#)
acqualio V. per i — )_m‘@_v)dl)

" . @zsin (f—y)sin (7;-_-19)
aequatio VL per —— WG — ) — st (g — dQ,
acquatio VIL per = sin b —9) in (8 ) dR;

sin® (p— 8y — sin? (& — )

W égi‘ali; posteriorum membrorum fiunt .
2gNPdi*, 2gLQdR, 2gMRde*;

_ut priorum membrorum aggregatum reddatur integrabile, quem in finem jdoneos
onum P, , R investigari convenit. Verum hic caleuli subsidiis destituti istud nego~

c,
-COg'l[ﬂUI‘.

V. d. (a,mdg)——ggmtz(i —)

VL. (yydy) = 2222 )
VIL d. (z2d9) =200 (2
Emy.z

TV (Qazyy - 2amss + gy 25— o — gt — z*)'

gd* _ yyzzd. (zzdl)  awazsd. (yydy) __ xayyd. (z5d3)
v T Ne(yP—z) T Ly@EP—a®) | Mzi(@i— %)

fiatr~in—plures” alias formas ™ Has™ aequationes transfundere licet, neque tamen methodus patet

ur vires analyseos superat, etiamsi corpo:a se wmutuo atirahentia sphaerica et in eodem plano

quae ergo cond:tlones si secus se haherent atque Impnmls si pumerus ccnpo—

motim reliquorum per Lurbandum nata fuerit' vehementer exigua. Si enim c'orpus N eva-
nostrae aequaiiones tantum ad has binas 1edeunt

LMmmdg,’ =C0dt et LM (de®+ axdl®) =hg (L-|— M) dit? (E+

motus duorum corporum continetur, unde si massa N sit valde parva, hine idoneac approxi-
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mationes peti poterunt. Deinde si corpus ¥ sit infinite remotum, ut distantiae y et z fian
aequationum differentio-differentialium primo etposntarum binae priores jam totum ncgomu
abeuntes in has formas:

2dmd§+xdd§=0 et ddw-———-mdﬁ:w,

& )
ita ut reliquas ne in computum quidem duci necesse sit, qui casus ex postenorllms aequa
minus perspicitar, cum ibi reliquae quantitates praeter necessitatem caleulo sint immixtae,
in mundo ejusmodi casus existeret, ut trium corporum se mutuo attrahentium neque uniy
prae reliquis valde parva, neque unius distantia a reliquis vebementer magna, fateri cbgimﬁ
motum nobis fore imperscrutabilem: verum commode in mundo usu venif, ut hUJusmod
‘nobis nusquam deprehendatur, qua in re. nostrae 1mbecﬂh|:att non parum consulium vrdetur.

el

obrem contenti simus in methodum mqmsmsse, cujus beneficio proxime saltem motum if

pmum determinare v-lleamus, quando inter terna cotpora se mv:cem attrahentta UniiE

cujus vis in reliqua sive ob massac parvitatem, sive o LJ!lS enormem dlstantlam, quasi

quippe qui solus casus relinquitur, in quo vires nostras experiri liceat.

184k, Seholion 2. Cum igitur tam mundus alios motus non offerat, quam analym
investigandos non sit apta, nisi qui non multum a ratione motus in sectione conica recedant,
operam in inventione aberrationum ab hac motus lege collocari conveniet. Hanc ob rem
regularem vocabimus, qui leges motus, quibus duo tantum corpora sphaerica se mutuo attrah
suni inventa, pelfecte sequitur, cujusmodi motus, etiamsi forte musquam. in mundo 1ocum
tamen, quoniam discrimen nusquam est valde magnum, aberrationes seu perturbatwnes mo
laris per approximationes definire conablmur. In proposito igitar problemate motum t“um c
L, M, N ita comparatum assumamus ut bina M et N respectu tertii L motu fere regular
vantur, unde hoec commodi consequimur, ut dum perturbationes alterius definire studemu
motum_ tanquam  regularem spectare queamus; cum enim: perturbationes ab hoc in Il
ductae per se sint valde parvae, sive hoc posterius regulariter moveatur, sive parumper a reg
recedat, nullum discrimen in perturbatione illius orfetur. Ita quando in perturbationes.:mofi

a sole oriundas inquirere volumus, motum solis respectu terrae tanquam regularem spects
vicissim, si errores in motu terrae ab actione lunae nati definiri debeant, qui terra ad
 redacta in motum solis transferuntor, motum lunae tanquam regularem spectare licebit. Cum
propositis tribus corporibus unum semper in’ quiete considerari possit, problema ita tractahlm
binorum Iehquomm unum motu regulari ferri censeatur, pro a]teroque tantum perturbatwﬂe

ortas exlubebunl:

185. Problema. (Fig. 186.) Si corpus N circa corpus L, quod in quiete spectamu
regulari feratur, fum vero in eodem plano corpus M circa L ita moveatur, ut eJus
ab actione corporis IV pertmhetur hujus motus perturbationes assignare.
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,{lum hic ad motum respectivam attendamus, corpore L in quicte spectato, ductis

;LN‘BL MN attractio mutua corporum L et M est Lﬂ;,", corporum L et N= Lnf’
- M.N . . LM
m M et N_.-MN2 Cum nunc corpus L sollicitetur secundum LM vi == Jaa» et

Ly
-vi,__—_—aﬁa hae vires in sensum Op})osntum el in ratlone massarum mutatac binis

L.M M.y ..
's-secundum IIIL::-L]'—,I2 et secundum MN-—W sollicitari censendum est viribus
; . MmN . .
L, = %E%I et secundum MT =1ne at corpus IV practer vires secundum NLx?I‘TJX et
L NN ME . )
M, a viribus secundum NL =35 et secundum NV =_-". Sumtis nunc dua-
R LN F77e )
s fixis altera L4, altera ad hanc normali, corpus M sollicitabitur
. —ME+M)ILQ M.N.MS  M.N.LR
sec. L vi == FATE e i
. — NI+ M)OM M.NSN M.N.BX
P - .
sec. QM vi = ime AT IX? ,

N solhcltabltur

~NE+MNIR M.NMS MNIQ
8¢ V]l — _— S
C. LR i IN? _ NS FTE 3
rovi . “N(E+N)RN  M.N.S¥__ M.N.QM
sec. RV vi = T NS T

gafn cb_ﬁ_rdinatas pro corpore M
. " L=z, QW=ry, LM =V (rxz—yy) =v,
 Noyero  LR=3x, RN=y, LN=1(1x-yy)=b,

/ ((_;:lf €)1~ (9 —y)*) ==w, et aequationes differentio-differentiales motum wutriusque

aprimentes, posito elemento temporis df constante, erunt

VL ddw——ogdg- (L+-?’f)$+ 1-—-m) N;\

e Taer)

II. ddy‘ = 29@32 ('— (L :; nlf)‘y . N — .’J’) Nf)

w3 DS

ML ddy =ggap (—ErME_Meza) ey,

w? w3

209 o8

v V. ddy=2gde (—@*“’)"_”“‘3—'”7_.1’_@).

mn M L
valde parvx, atque eodem Juj'e termini — et — prae
b v

N valde exigui

ur motas corpar‘is N pio cog‘nitb’ iiabéatﬁi", ‘quaniitates ¥, y et v tanguam Tunctiones
is ¢ spectarl possunt sicque. tantum duae agquatlones pI‘lOI‘GS rehnquuntur, ex qulbus

-
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v

yddz — xddy = 2¢d (N(p:-yw—; z4) H.I‘\’(L'yD;— ml))), seu = 29N (I_'y‘ — o) dtz(i ,

et 2dedde - 2dyddy = hgde (TEM P pdv ~+ N(xdx +-ydy) ___.-_
I )

e

pro motu corporis N statvatur distantia LN=u, quae hactenus erat =9, et ang.u]:us
ut sit r=ucosd et y=usind, hincque |

w = V({1 cos & — ¢ cos ¢)* - (usind — ¢ sin 90)25 = V(un — 2up cos (¢p — 8)

ot xy—ay=uosin(p—9), atque rde-+ydy = ude cos (p == 9) — uvdg sin (¢
Unde nostrae aequationes erunt ‘

d. (vodep) == — 2gNue di® sin ~—~:9 1 ! ’
2 g 9’

T

d. (dw -+ deog) == fl gdi® ( (L"E“M) @ __ o 4 N(udv €08 (g —19) ~ updg sin (gp-—&)ﬂ) (——

w3

seu si diflerentialia secundi gradus mon reformidemus,

2dedg + vddp = — 2gNuds® sin (p — ) (wa et

n*

ddy — odgp® = — 2 (L + M)— — 2gNd® (—-— ucos (p — ) (- ua)) |

ubi u et J fanquam quantitates per ¢ datae sunt spectandae, termlmque per N aﬁ'ec
valde parvi.

Verum illae aequationes ad integrationem magis sunt praeparalae, et posterior ob™
wdgy = odp —+ udu — udp cos (g — ) — vdet cos {p — )+ up (dep — d9) sin (g
transit in hanc formam ”

d. (df?z—!— de?z) R ll'_g (L-—I—M) dtz%—-—- lp.gthz (du ¢0s (g —F) —vdp sin (p— &)

W

duy — vd — &) —up 29 sin (p— 9 — wed
-I-!IJgthg Cu i —pdte cos (p )wzw sin (p— ) ww)’

unde integrando quatenus licet obtinemus

do* - podgp’= hg (L M) de (D -+ ——) — hgNd$* (U cos o —9) fmw o —9 o 2f")fli.“b

Li3l 1409

- ll*gNdﬁ (:? - fdu {1t ~1- v 008 (p — 3Y) __fm;c?& sin (p — ,9)

w3 w3

sive do* 4~ podep*= hg (L -+ M) di* (D —'-1% ) - hgNdi® (‘:1‘“— Lol 9y L

Hu

~+ b g Ndi fdu (u - c;ss(¢_8) 20 = ((p“a))

23

—!pyth“ﬁaudﬂ'(é—-;}i) sin (g — 3 ). | '
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idgt=lhg (L + M) Cdi*— z.gNdzz fuvad_cp (,.___ w) sin (g — 9).

fup dgo(-—-—u— sm(q)—ﬁ)_ ; fuffﬂﬁ-(%_;%)sin(gol;&jégg

mits has aequationes ' - ' S

“dgo——flgdt“(C(L—hM NP) T AR

g+ ovdg?= legdi* (D (L+ M)+ L‘:M+ T NR— NO)

L w

E(L-;—M)—NP)——G dep? (D(L+M)+L+M LA “_.‘*’—“‘” NQtFR— 9-‘”+—””+f£’)

s’ Nl — e t — - e — - >
T ﬁetque »
b i, . o . S — v
B VH(C—=nP) - fe A m & c 75 -
M=d¢,V(D+1+n Lmeos@—8) o e C PN :
[+ ' 1721 [ v

et vodep = 2dit Vg (L —+ M) (C—nP),

“littera"n affécti ut minimi’spéctantur: Illa-autem aequatio etiam"“ hoc mfodio exhiberi pofest

c_t;_i»:_i(c-—np) =dp ]/(D —|——-— -———2 fpdu ' nf;i:—!— n fu’dr; cos (g{o-:— ) (%-— l%))

P . : _1___'}_ < nppeos{p—&)  ZnP _
T gooss et C.__ g atque p="2 3 7 e T et
‘ g4_=fik___2ﬂp cos{p—4) _ 2n _QLQ_,_QuR_si_:Q_M’.-(h-:ﬁgq);:;'.f RTINS
p F {1 — gg) un fw f f frp
R [EXTVATH Ao b .
do V(f—2nP) __ gdpsins ‘211p3 Cos (q:—&) Lo
et e - p V(f— 2HP+ — gq).{1 -+g co55) uu)’ ’
St [
o R e e qdqn sins " Qagpp cus(go+6‘) ) LT [
Seu wo ;/(1 (1-—- q9) (1 - g coss) un, oo
§f nullam approximationem admittamus, erit A
11 mppoosfp=d) § 2R - 7 0 el s
7 fl—gnwe - fp Lt -
— g . @n,  2nQ  2nR, Snpcos (p—8) . wppeos(p—?)  2hP  2nPgy -
S L S ANl S L -l s ST it _ T T
A T 3 r U —q) e i — gg)us ff'P"" S ofep T
@ V(f - 2nP)  gdpsins 5 2npdcos (p— &) ) ;. . .
e - p V(f’—: 2nP -+ 1 —g9) (A + g cos &) wu. yue SEU.
L. Eule ti Op. posthema. T I 35

s
B
&
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o i i 1/Cf s Sl ) )
(f— E.'nP) (1 ——gq) (1-—1-gcos s) e .

Jr— T

- . -,:. " £ ‘“. — h\}' i ; 1 PR L e A:‘,}"';.
) di) b /dp (pdq— & ) ' [é el 1 i
Est autem T _

Cum nunc smt p et q proxnme ;constantes, erit

- \ \’ L
AR \1\,1" e e ,'! ; L‘ SYRREN ,‘i i §F mem ,.\..y, ‘;5,, ( - ’j \_‘-_};,; "'IH\"L
nf{d ) sin & 2n du cos & DQnuvid
dp __nl(dp—ad)sin(p—8)  nfducosip—9) P(L_ )sm(gp—&)
Bp {1 — kir) (3‘“‘ f'{\rw \.j:-(j:"':;k]) ‘"’? Lol i j]f- IS w3
e --H‘s.

?—q-wz—%'(vdpf-udvcos( —z9)+uvdgpsm(p--r9) A+ wdp

o o e & coss)ﬂt;
2 (1~ bk} vdp sin (p— &) - 24548 sin (Fi~ 8) 4nvdu cos.{p— &)y
fld 4% eos §)* uu fu fua
e . r1r—-: HESR RS S [ LRSI . . . . . . .
LT L Rt LY WS RN TR M A CY e (PP
T Qn(drp -d9) sin {p =P Fndu cos (p—9) = e ) o Ve o
e (A —F) mt A—Tayw? 2 ..
- {
kppdp sing
quibus valoribus su“bstltutls ob, de: ‘—;,— proxime, fit
ot At A L e i S ELTRY PO% LS AN PEP=E A
i i v - g ' g TS s

dv _ gqdssins nwddp sing coss nued dtp sing
=+ T3 — 7w (2sms sin(gp—13) =~ coss cos(ga-—aﬁ) - k €08 § €08 (¢
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cdep= g _ W'—f‘et‘c" : fdgo Cos § == — sm -——~—fclgo COS & CoS &r etc.,ﬁ

at fdgo COs @ €08 £ — —m_/_‘dg: cos- (§_-__-m) e fdgo cos- (_;,L‘ - a:)

exiguus, hoc. modo’ parum’ proficimus, ]mcque casu. si fuent r= B r—+ B, integrari oporteré
modi formulam . ‘
dfcos £ S
o4 feos (b B)+y cos{cf-—{—(&‘,)etc., %

Quods: dunccps has pertl]r]mmones,p
taneas in unam summam colhgamus evldens est concluswnem eo fore certmrem, _quo !

..... STy
Antids. Ltk

Sty Vo 4

[REH jrrind ik
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. ,'ﬂ‘j‘a.p:ui: ivll.

011undd.

‘ : : A
(]“ lg 188) Si corpus dum circa alind corpus motu regulari sectionem

orb,li;ae .suac p]ano 81L0 solhmtetur determmare motus perturhatmnqm_ mqmentax;eam.

il .

f-?Mé'rilié“jalrimum ‘removeamus 'corpus' perturbans et consideremus motum corporis' M,

u. A atetiir e'”x;“'i:'orpofé L, dum hoec duo corpora L et M sola existerent ac se mutuo attra-

glfimmn ] recnproca tluphcata distantiarum. Describet ergo corpus M sectionem conicam BM,

F¥otns erit in L, sitque B punctum orbitae ab L minime distans, seu absis fma, quus

directione fixa L4 computata, - sit angulus 4LB =« Orbitae vero vocetur semipara-
»

etf**é:ébentnuta& =g, erit absidis imac- distantia -LB:’i_-';q;' -abéidié' ver,ﬁ"'“silmmae

2p PRI Lo T T
qq’ cujus S£mI1SSIS

pona‘tur =7 Ve

=2, unde fit axis transversus =
. {—g 1— i
corpus, cujus motum fnvestigamus, in M, sitque angulus BLM =, qu: eJus anomalia
o, :
1 - g coss
angulus A’LM =g, _erlt uthue p=c-s e gn—s———a. Quodm jam tempusculo dt

eIIatm' et distantia LM—v¢, erit ¢ = ; ipsa vero Iong:tudo a dlrectloue fixa LA

ppds. .
(l-+g 0053)2

lwds =dtV2gp (L+- M), ideoque dt"]/ogp (L4 M) =

it angulus elementarls tempusculo dt confectus N

MLm;dgo:ds:—VQgp(L—l—M), B .

Pl - o ailet
: N 5

i 1 N . . . c - .
FRE SR S L A FEVe o

f AI‘C EUS g-i-coss g sins
(14 gcos SET (i -qg)z { 1+gross. {1 —g0) (1++ gcoss)
1V29p (L+M —-—-————Arc 605 i Ppg sin s
V2gp ( ) (i—gq)” I A 42 gposs (i—hﬁ')(i-'-{l@ﬂ) BT PR
r  habebitur sle Il ol Egeoeomlu e e i
sin
tV2yg (L+,M) rV’r ‘Are. cosi_l_gfcoss grvp- Togeos’
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ubi ¢ denotat tempus, quo corpus M ab ab31de ima B anomallam veram BLM = absoly]
si tolum tempus periodicom vocetur =

= 2m, obtmehltur

02y (L+M)=2ﬂ-r e i '_Jt & 1/29 (£ et} 250,

His definitis ponamus dum corpus in M versatur, unde motu asmgnato nlterius esset p
surum, quasi subito in N existers corpus ‘in plauo ‘orbitae cujus massa =17, voceturque
LN=1u, angulus ALN='8, sitque dlstantla M = V(uu-—izur) cos (95—19 ) ep) =
gratia.” Ob actionem hujus corporis X, cu_]us effectum ‘tantum pro tempusculo “dt hlcfﬂeﬁn
tuimus, corpus M tempusculo d¢ non in.m. sed in u perveniet, ejusque. motus - ita perturb
ut, si corpus N, elapso tempusculo di suhlto iterum  tolleretur, aliam. deinceps orbltam
descripturum, . a. priori infinite parum recedentem puta g, pro qua statuamus longltudmem “ilalg
imae AL,('?_...oa-—l—da semlparametrum = p-+dp, excentricitatem = g ~-dg, et semlaxem.

Versum = r—t-dre—Nunc-dutem -elapso tempusculo “dt éFit anormalia "vera = 8L, quas
momentaneas ex- problemate § 185 ac praecipue ejus scholio § 191 colligamas. Ponamaus ergo

brevitatis gratia ,L_IZ 7= tum vero
dP—-uv dep sin (go #) (o _ :3) et
. dS_:-'-% uwdgosmscos(go-——ﬁ)( )——uodgosm —S)CL
atque § 191 mvemmus fore, posnto o_.rfcm . |
I ppdgp:dtVQg(L+M) (f—2rzP); VL L de= qﬂi—;}fﬂ,
IiI. p=f—2l‘nP, ' B o v, %g._af’i;—i-i—:—r—iénS.

T "__nvbt.ig)"vcoss PRI | . (2+qcoss)s:nssrn:';{;’_""‘
V. dp—ds= 7 (w3 .—u(m—ua)(cosscos( — )4 Fprrprr—

ubi £ denotat semiparametrum et k excentricitatem pro initic temporis £. Quoniam igitur” hié
'lmtlum in principio tempuscull di conStltmmus ‘erit nobis f= p ef k—ﬂ-q, htterae aute

dp__—2ndP et ‘d-i—("g——Qnd’S—.d-i,_aa atque
¥y 7

vodp =dt V29 (L—+ M) (p-t+dp), seu __dt(‘]/p-l- )1/29 (LM
Variationes ergo 'tempusculo‘dt productae ita se habebunt: ‘
1. semiparameter p augmentum capit dp, ut sit

. dp=—2nuv’dy sin (p — 9) (%—l

23
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w+211r:~urfd —— ‘q—vsin.;cos r';ﬁ-—sin —3);
P ot i) G P $—V)

fite %4 S o s
— —gq) d d —
ﬂ-‘f w — 2ndS, seu 209 ondS - 2l

p rp P rp

. i
ing  mosd
dp s:ps__l_ P
3 P

—v——> ((1 +qcoss)sms 008(90—19)—(20055+q+q005 §)sin (50—19))

R 1+ g coss .

; '(p 0SS _ u (ﬁ___ ui.«x) (COS s c‘és (gD ) - (25 +q €08§) sin$ sin ('P—-*&)))

,ff-fi(i—"iéé) ((i —+¢ COS s) cos § cos (p—0) - (2-1-g.cos 5) sin s sin (90—19)))

wd,

—F
_ 1 -rgeoss
mpore ipsam distantiam ¢ def'mm Omnes ergo perturbationes momentaneae tempusculo d:

inc etiam variatio in distantia ¢ facta definiri, sed cum semper sit ¢ = » praestat

e_atamdetermmabuntur § e e

pee I

Angulus elementaris mterea confectus dgo fit”

dy =-§% ‘;/2gp (L -1—_}!1).

ﬂmmq’ (— LIALL I (__ _) (q sin's cos (gm0 (1's q"cosw) sin (¢ 3)))

‘ HEFTEN afaiird
nreee ?J (gp s_‘lls_l__.:‘u (;5 a— ) (SI[I (90 — 19) -]— q SIIl (W ”‘ 3,) ))'

P Y
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k.- Excentricitas q‘_in(;‘ijemcqtum“.n;lqﬁ__.‘,capig’g_,,,“ut So L e ot

dg = ne®dyp (_uf;“s—l— 5— (1:3 3) ((i+q coss) sins cos(go——ﬁ) _— (2 08§+ -1 008" s) sm (ga
cg . ':‘.« ln:_ ﬂ' il ) 5 .'x :

- ‘ -
5. Longitudo absidis ¢ capiet augmentum doc ut sit
piinanelad Fonl R e gy

Wi ua) ((1 +f1 COSS) 0SS COS (99-——19)-—!—-(2—-!—- qcoss) sms sin (p—

noddp fcoss w4
do == —_ (
g \w? p
bichie T e "

Ex binis postremls fortnulis co]llgur fore

clq coss+qdw sms—--——i&nuvvdgo( )sm (go 19) et .;

dq sing -— qda COS§ == nvsdgo (———~ -+ — ) (1:3 -—I— ) ((1 -+ q coss) cos (go — 3) — q sins sin (go——

. -t 2o © gy
R R A [ES A T ! T

et dcp--—dsk

14 qcoss gdp sins

quarum xlla ex dlﬂ’erentlatione aequalltat:s —=

e e / R

seqmtur ob —:

d
fit enim dq €os § 4 qdrx sin § == F‘D

locum habuerini, moveri perget molu regulari.

200. Cowroll, 2. Parameter nullam patitur mutationem, si fuerlt vel sin (go-—ﬂ‘)—
w=u Illo casu eorpus ¥ cam corporibus L et A in drrectum est situin, ideoque ex I cn

vel in oppositione vel conjunctione cons,p:cltur hic vero casus locam habet, ubi fuerit cos(gp—=
1201, CoFoll's: Si'faerit p— 9 — 0" bt >, érit 'w'= R ', et perturbationes ol
taneae praeter dp = O mvemuntur. N )

. . . . Cr
. N b : . Vi M . . B B I TR DU Y
FEMH IO roa e, IR . o it (R AR OTTOEG

g sins

Cdr = 2nrrwd’gp

"——E , dq_nwdgosms _'"eEE - == K

202. Coroll. 4. Eodem porro casu, quo go——-&“_ 0, si s:t u < % ac propterea np—-
erunt perturhatlones momentaneae:

.
5 1

gsing /1 LA i '*I i) nuvdpcos:(i'
— — — = — —_ —_— |
dr 2nrrevdy. - —I—W ’ dq - nop dgo si§ { ——+ — dot p .

Fleany Pn T PN S
shepp SRR TSR frn( 5

203. Coroll, 5. Sin autem 51t go 8"180”, erlt cos(go—&)-__-—l et W—o—l—u,
practer dp =0 reliquae perturbationes érunt - e '

A . ?Bms 1 1 _ ‘ . 1 i) —nvedpcoss _1__
di 2nrrwdgo (wﬁ—l—;;), ;dq:_zn.p{gdg:z,mns(%—au-l--ufu_ 3. da‘-‘-—;--_—r— b

20%. CorolL 6.;,Casu -vero, quo fit w = u, ubi etiam dp =0,, reliquae pertur‘l)at‘io_nes‘;gl}lome-‘

B \
taneae sunt: -
Jl ot o= Ongrroddpsing o —n3d Sing, ne¥alp bogs B NS T Ll
L dpes TR s g it bing, g =
. pud ] qud - !
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515, Scholion 1. Quando ergo motus corporis perturbantis N constat, ut ad singula tem-
'oﬁieuta' ejus Jocus assignari possit, tum ope nostrarum formularum perturbationes singulis

ﬁﬁ-PraOductae_,assignari poterunt. Haec aulem femporis momenta, etsi in calculo infinite parva

i gumta;. kamen plerumque salis nolabilia temporis intervalla, veluti horae, dies, quin etiam
s cornm Joco assumi licet, siquidem his intervallis exiguae mutationes oriuntur, vel potius
- r;utat.:_iones.‘tempori fuerint proxime proportionales. Qualenus enim ede a ratione temporis
eatenus. tempus in wminores parles secari oportet. Ita hae formula¢ commode adhiberi
-si;gequae§tio fuerit, quantum motus cujuspiam planetae principalis ab actione alius planctae

Eiﬁi‘za&"fperturbetur, siquidem utriusque motus in idem fere planum incidat. Ex codem fonte

¢ singy

+ z= 180", erit u== e el W= , qmbus valoribus mtroductls ob
dgo:ﬁ‘l/:?.gp (L+M) ot g F
’ vv T d--qgcoss

mnntur variatiores tempusculo df productae:

pro varxatlone semiparametri p,
Jg:“ i
. —2nudp sin®a , , o . 5
WP = ryans (Y —sin®z);
-
*’2 pro varlatlone semiaxis transversi r,
S “— Qrrdp sin?az { . 3 - i A . g
o snPy st ((1 -- g coss) (sin®y — sin®z) +- ¢ sins (sin Y cos ¥ ~+sin’z cos z))s

ity . —%nrrdpsin®o . o o g T o g
dr-m(sm y — sin®z -4~ ¢ siny sin (¥ - 5) — ¢ sin®z sin (z — ) ;

pro variatione excentricitatis g,

— ndyp sin®x (2coss - g g cos>s)

. ) 2 . 2 L] » 3 .
(sms (sin®y cosy —+sin?z cos z) 4+ T gooss _(sm*"'y — sin z)) ;

dg=

sin?y sin? z

pro variatione longitudinis absidum e,

do— ndy sin® @

. . g 5in & (2 <4~ ¢ cos 5) (sin?y — sin? z)
oy s (cos 8 (siny cos y —+ sin®z cos z) — T+ g o015 .

arlatlones fuerint positivae, an negativae? antequam veros .earum valores evolvmmus Interlm

: ;fll‘s formulis variationes casa g — & == O colligere haud licet, priores formae in praxi

RN

.yidentur. ‘ - . .
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o207 Seholion .+ Effectus - corporis N'in motu® corporis M+ pertirbando- e
maximus, si-vel distantia MN ==, vol L}

=, fuerit minima, hoe"est si ‘eorpus e
ad. & proxime accedat; priori ‘autem casu - effectus’

“Imajor' erit quain - posteriori ;- quoma
“denominatore nostrarum” formularum: inest,

u'vero efiam: numeratores afficit.

sol; M planeta quidam ‘primarius et N cometa in ‘plano orbitae ‘planetae: decurrens.”

planetae’ maxime - turbabitur, quando cometa ad ‘ewn ‘proxime ‘accedit; verum - etiam: du

prope solem praeterlt perturbatio erit eo - major;’ quo’ vicinior - fiat soli et - qllo“'major_ it

ant; “sed etiam in perilielio,

massa: Ifa comelie non solum in perigaeo: motum terrae perturb

si fier posset, ut alterutra distantiarum w et prorsus-in nihilum abirct, formulae ‘nostraes

destituérentur,; quandoguidem perturbstiones fuerini infinitac. “Casus hic: locum -¢sset ha

corpus N subito alteri corporum I, vel: A .ita Jungeretur ut in unum' coalescéret,: qui etsi

- mulas :nostras .inexplicabilis videtur, ' tamen 'in se: ast facillimus, - propterea quod " dum” du

aderunt corpora, motus erit regularis, in. sectione. comc,a,_,p,mcedmls,__quanquam haee-se

diversa erit ab. illa, Juae ante accessionem -massae. N fuerit descripta. ~Atque hic casus; et
per mlraculum locum habere potest, -

dum massa_alterius corporum L vel M augeretu ‘
meretur.

208, Problema. Si dum corpora I et M st mutuo attrahentia mota regulari fe

alterius vel utriusque massa subito augeatur, vel minuatur,_ definire mot_um subsecu

Solutio. Hactenus ergo corpus M ex I visum descripserit seclionem ' conicam B
semiparameter sit = p, excentricitas =q et Iongltudo absidis ALB'—&- nune auteui sn:
M longitndo ALM=1p et dlstantla L= ¢, érit anomalia vera BEM — p—r==s et -
tum vero expositis horum corporum massis per litteras Loet M, tempusculo di describ [;
elementaris MLin = dp —ds _.—“]/Qgp (L—I—M) Jam Iwc momento perpendatur corpo
ac motus; situs quidem cum distantia L} =7, tum angulo AN = ¢ definitar; - ac motu
directione sen angulo BML, tum vero celeritate ipsa per Mm determmatur Sif © erg‘_
BML =13 et celeritas in M— =, 1ta ut jam hae quatuor quantxtates ¢y ef @ tanqua
sint spectandae, ex quibus praccedentia motus elementa definiri debent ac’ primo dﬁidefn du

porum massae sunt L et M, deinde vero dum massas sunt mutatae,, puta L' et M'.:
. habemus

dw . ’ : . s

P P padssing ... .
tang  — ——~ se = P —
g7 dv’ dob v 14+ gcoss est dp (1+qcoss)‘
quia ergo est ds = dep, erit ' o o
tng g ==t Te) _ Lorgens T R
pg sins gsing
L S ' , e, _ I e
. . dep vdp C . \ s
hinc est Mm—""2 . __*¢ : _ a8 5
Deinde hinc est Mm sy 1+gcoss]/(1i+ 2q c_os.‘s-—!—iqq),;,i1deoque’,p‘eleriltqjs R

R ¥ o LRSI

Mm M _, V2gp (1;-|—M) (1+2qcass+qq) .
8= rA vedp V2.9'P (L + M) ¢ (4 =+ g coss) seu
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1"“"”"5“’ ’J-~ 1 1 B e sin? g PR . L
inioque 1 - ¢ tos s = AN psin s tang .. Quogirca erit
=agam 1 Sg @) 4 gn- Q
sne sin? g ) Lodein 5808;1112['.091;.- [T
q cos s = (L—|«M) —1 et gsins= % (L+M) |
gusb EE i areeet T

Cewy sil{tf cos 7
o slrrq—-.‘)g (E—I My

) hmcque lpsa excentncltas

..A €. H v car e

nomalia vera colligitur lang s =

Vitoy sm%f-—ég{L—i—M) e sln"";r—|—4_r,rg (L—i—M}‘)
R ;q,; - T e (L)

Vs

mne massae corporom L et M subito in L' et M' fnerint imutatae; his illarum loco positis
s -ostendent elementa orhitae deinceps descriptae, quae elementa sint: 1) semiparameter
), excentrlmtas —=q et 3) longltudo absidis. imae =0, ita ut posita &° anomalia vera =3¢,
Nunc ergo iterum ex statu praccedente elidantur llLterae ¢ et 1, scilicet

_-s.

f;,p(L'_._M)(i—l—Qqcoss—i—qq)’ . I 4 gcoss gsing

P . ,,” sin :? ’ 3/(1""0‘10053"“2‘9) cos % :1/(1+2gcoss—l—gg)’

G Epiciil LT S

] ( +M)qsms
T.,Tp(L’—n-M’) ‘ q sms—- Ll

p r
1-+q coss’

{#%VQgp' (L'+-M"). Nova el'gozl:é'lementa.it:a -“pcndent a praecedentibus, ut sit-

La-M ¢ 144 coss’  ¢'éins’
™ p . :l_-!—_qcoss‘; qsms’

uantitatcs;_.-p:,-.-l 4% .cos §-et gsing:in —'ratip_net reciproca massarum: immutentur.’. -

SV T SR YV 25 S =1 s sy _;p* gl
-n? ] eoqu 7 '_L’-;-M"f o Iy—-sed g —p q‘ 2 7
i A T ‘.r."-. NI w1 ks : ¥ G» . . ,

Iﬂproll. 2. S] mutatio ‘massarum:eveniat, duoi eorpus M per absidem -summam transit;
pTiob 8=1807 ot sle= 180% lmea;rabmdum fion:, mutatur,. .sed -excentricitas: ita

~

i \H b

xn

1

‘c’h TE[] S = 900» el'lt PRI B LT .‘l-.

w Y

Sy LBOBLL Pk i T A S

37

'E'gla_ri “0p. posthuma, T 11.
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Si mutatio eveniat dum 3*;52‘7!0? , erif
' ) ' R e B Theo ey sl e

T S N ]

q'sin s’: —2Aig- et ‘q’&)‘s S A 1 , idquue q mly(l}lqér—q— 2,—-1 2) et tang

h’u} Ly

: palinirliiery el el P i ’ AR Y e itk
212. Coroll, 4. Posito ergo P —-mlp, casu’ s‘_O erlt
b e e L T0de o i - f‘ A m."‘_h_ neA
. i pl L, -
q =g 32 — 1 ‘et sémiaxis transversus rl= ) A1 T

Casw: s =:180%10b iI 119""'3;—!—-1 At e e e L e fasd ey e g ‘_;iﬁ'iﬂ!_l

cwcgresagbioen oD sleda gl .r anize nlepenl ._____ ' gy b
e sn e i 1 TR () — AR R B A T PR

Casu § == 90" }“ob q ——1/(2 ",j(}__,"_(l 1)2)ﬁt D U Y T U T o

T T R A T :
Lo st o o REE(LAg) T 2— AL+ q9)
Casu 5=270° eadem mutatio in axe transverso oritur. G ey o
pothe ;A e Ty R . S T e . __.. .
213. Cowroll.'5. Si tempus pEI‘lOdlClllIl prius ante mutatlonem 311: @ €t post mut
; ,...*rr'}/fr ’ S’ Ve . ] o
=0, qb .‘Q?;Vgg.(f.-p-m).:'Ftu@;:n "i/‘};g (_Z’:—:—.-'Eﬂ_'[!)a’! erlt S Cd AR -«'

r@’ IRALEYE TN _ VA
i 'Ir' v lf'}/r .“L’-—}-JI;T’ B 'J'T/’." "

\

unde ex variatione- axis.:transversi  variatio in: tempore periodico orta definiri potest.:is

Lk Seho’hon 1S sektindiim oplmonem Frquam’ Newionts brat’ “amplexiis; THassa
lnéis  siissioneri*‘contindo " lmmmueretur, hing “miititio" in “motu planetarum*'facta' 'dfa-i1 mrr P
Foret emm L—r—M quant:las variabilis, qua posnta =, erit

T b
iy R L T S RS oo RO AR . _' =t
W, ‘
_ . dt 1/2 S et S ____p-—!—dp i+qcoss—l—d g coss gsms+d g sins
RN : Sy l‘?-ﬁ"';", 175 (g e S—{—dS_' P ,i+ geoss. . .. —T gsing _; .‘_u

mitatur;: unde: posifa’: longitudine absn:hs imae geisyie=o, erit ds==vde.' Ne-autem haee

; Y, . : R T
deraha‘:moramf{acessat,s-ipnaestabltﬂi]unc icasumex prifnist principiis evolvisse. "Habemis '6/8% °
Hri ‘_“J '"-F

EETE R v

i ’ : " ' v om- 5y

L 2dvdprzqddp=0 e IL ddp—pdgo o s

quarum illa dat vedg = Cds, sen,dp =?,—f§, unde haec. fiet ...

—_—mlly

o ysa,
‘ ddp ‘ ‘ JVV

fa.

ubi § spectari debet tanquam functio temporis ¢ Quae aequatio qugﬁt’mﬁissa fesolatn dif
e peiid o

=]

i T
i
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b=t Gt primo p=="C,  tum vero
—13-gcess’ P P==%0 .
i o © o as . ' as .
ss’-‘ﬂ‘—"(gdcxsms:—-g(l ~-qcoss)y ct dgsins—qgdecoss=——qgsins,
—dSsin s — a8 o1 .y
du = ¢ dg =——(cos s -+¢), ' hincque poiro

Vo 00 de :th;ins -1/236 C.

C @vegC  dSsins
ds = -+
o1 Sq

’

'S:cholion 2, Solutio hujus prohlematis suppeditat quoque enodationem quaestionis, qua

Quemcunque enim motum ante iclum’ hahuent si pu‘ ictum planetae M imprimatur cele-

S
1+gcoss’

sundum -directionem Mm, ut sit angulus LMB =17 et distantia LM =v¢ —

szt sin® p v . ) . - ‘
ctum ‘erit semiparameter p =gy’ excentricitas vero g et apomalia vera § per has aequa-
efinientur
cos s — sin? g ot sin § — sap sinpcosy
bt q QgL - g 5 ETIE O ’-
VetiiigaifEl
varo erit Post wtum dgo = ds = —1/29p (L+ M) unde sectio conica cum ratione motus

_ utem 1stud corpus quom momento tanquam E_[HIGSCGDS spectamus, eJus “fdinen loca suc-

ln‘ plano quodam per L transeunte sita assumamus, quod planum tanquam ﬁtum consxde-

roblema. (Fig. 189.) Si corpus M, quod ad L attractum motu regularl esset pro-
.. §ressurum, a tertio quodam corpore N exira planum motus sno attrahatur determinare

lger;f&ur_l)_ationcm mofus. momentanealn.. LT I e
‘ P . . . _ "

=il cOTpns vere, -cujus motus quaemur sit: extra planum ALN in- M, unde si corpus

v

esset, . moty regulari in orbita quadam BN esset progressurum, ecujus elementa sequenti modo

- Primo sit LS intersectio ejus orbitae cum plano LN, et longitudo nodi ascendentis
*
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ALGQ =1, atque . inclinatio ‘orbitae:-é'df.planum ALN = .. Deinde ipsias-orbitae’ BM.sit: s
=p, excentricitas .__q el; semnax:s transversus r_—p?q- Nunc autem sit anomalia vers.

i
p B
eritque distantia LM :o—-i—_l_—“;s—s- - Ponatur porro angulus QLM — ¢, qui vocatur’

latitudinis, erlt -pro  abside Jma B angulus QLB_J—S, ,at - posita longltudme c I‘por;s
B

orhita proprla =@, erit, uti supra §192 vidimus, dop = do - dz,z; cos w. Dinc demque quasP

N ¢

duo anguli A et e, ubosit o o Lo - o -

cos & cos(z‘)‘——-vp) ~+§in g cosw sin (&-——-zp) =cosd ¢t sing cos (ﬁ——z,u)—cosa €05 ¢ sin (&——zp)

erit A = angulo MLE, unde fiet distantia MN — V(vr; —+ ux — 2ue €os &), quae voeetur _‘w

psind v sin s
— = + Quodsi n .
in finem quaeratur angulus ¢, ut sit tang w_u_vws =7 el‘lthL W= Quodsi nune pon

brewtatls gratia

e £ 1
P W
qvadq”ms | gvcos i sing S "o :
e urdy (S'ﬂﬂ———)( L =do,
erit primo dg = _VQ.VP (L=~ M), ac. perturbationes ab actione COI‘pOI‘lS N tempusculo‘

ductae ex § 192 sequenti modo se habere reperiuntur:

Primo pro variatione semiparametri p est dp = —— 2 pu¢® dgo sin gz (E —;3

. i S O SEUP S S
Deinde pro excentricitatis g variatione ob Z -

— _—T — 2n(), erit differentiando
" U9d T A—gddp  —mgeiao s T i cond sin TS
2edg wdp _ —2ngo s“'”""__.gnuvdgo(sm - ?.‘.’M_f)( s — a),
» pp pws W % L
- _ ’ _;_—nv'id«p sins cos A sin s (Zeoss g ¢ cas%)sin,u) a_
unde fit dg = -l—npuvdgo (~—-—-u3) (1_‘_”0“—-—- T s 3

quae reducitur ad hane formam

dg == TWBdQO( s -;f t—;-l;-—-z—:—g)‘[(i'—f- g €0s.5) cos 4 sin § — (205 §+ ¢+ g eos™ s) sin-  '

s

i

. s - 1 . dr A T .y s
Hine cum sit @p— = enb o =—2ndQ; erit pro variatione semiaxis transversi #
—ngrroddpsing - gcoslsms
dr = 22t dpsing (sin po —ge2sney 4 N
precE 2nrruvdgo S e o) (o u3 i

o Qnrruudg: — g sins 1 1 . . o oAz l o
sew.  dr—=""T7% (—— u (%ﬁ—-ﬁ) (g cos sins ~— (f~-g coss) sm,u))y

Praeterca consecuti sumus.
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+

ge o neldpeoss - nuvudg D -G08 8), sm g BIn s
dp =T e ”(—-———)(coslcoss—s—( 76004 ):
A . x,-1f+qcosx , ..

&
i
o

“"adv’ (ms‘s 2l -—-—:—3) ((1<4g coss) cosA coss ~1- '(2—(—('1 co_ss) sin g sins))-,-

w7 Gt
!1’;1‘}1& el . . : . [ i

w0 variatione orhltae respectu plani ALN invenimus primo pro longitudine nodi

e

A --m.ufdiiq:sinds"in(&—-y) 1 1y

FRESTRNRE LR L et P wd oy T
. /" lt .

e inclinationis o

s dpsine - —nuvddpoososinwsin(d—p)y 1 A

C do — — (——5 3 )9
? T g T R
b e ae . naevS dyp 5in 6 €05 sin- (& 1- -1 -
W doe== d§P+ v dp sino @), __._’--_> et

P : w? 23

¢ L 1:;.’.;R!

J___—muﬁdq:sinocosw;sin (:‘}—;b) _"l—_ ] _I o ) '
“Ob‘..‘*.v;:i—:?’-q{-c-@: erit dp = L92E0s, Quare cum ex dato tempusculo d¢ habeatur
e __at :
. o dp =—-V2gp (L+ M),

pxarturbationes momentaneae .pro tempusculo df obtinentur.  Quod quo. £acilius ‘ad eal-

Etur, ﬁugamus corpus M circa L in distantia .—¢ cirenlum, descnbere, :in eoque tem-

Lt

Eangulum df: absolvere, eritque . . oo Lo

d§—— 1/29 (L—+ 1)

dtV2g (L—- M) =edf Ve, -ideoqu"e dgy:m.

ve
Cnroll i Anguh A et g ita per trlgonometnam sphaerlcam exhiberi possunt In super-
Sierit AN_& A’g_w, . gg_N..._ﬁ gu.,..QM-: o ef MQN__m ﬁetque

ntinuato -arcu M3 retrosin. 0 -t OM: s:t quadrans, sivex. 0 per. N itidem ducatur
it ; NR : vy Thrdnen LAt . T . N
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218. - Coroll. 2. Ducto arcy MR qu|a~ ad utrumque quadrantem est norm ‘hs-
I

219 Coroll. 2. Loco tt,mpuscuh cl£ spatlum non solum ahquot horarum sed et
dierum capi potest - nisi.positio. corporis. IV ratione-ipsius M cttlssun_c vametq} * Tuth.. "3.1;11'
pro hoc temporis spatio colhgatur angulus de, mdeque erit r»wdgp—cdg ch, quem
singulis perturbationibus ~momentaneis | ‘substitui ‘oportet. i

andties arni iy o1y

220. Scheliom. Ex his principiis perturbationes motus cujusqlle planetac principalis,

poterunt quatcnus ab actione alius planetae ve] etiam ‘cometae” oriuntur; ad p]anetas autem-

ISm .autem- -ipse- sol. -utwcmpusmpeatur])answconsrderetur, sine- CUJHS" actm" Iuna m oL T
esset habitura,, ;inaequalitales motus. lunae hing. concludere, licebit, rsed: gma actio. soljs, es}; pe
collactw perturbationum momentanearum conclusionem nimis lubricam reddit. Maxu:num aut;
hace methodus praesLabxt”m actm cujtispiam’ c&metae_m_-motum;planetac principalis, p
viciniam cometa transit, mvestlfran debeat: quomam enim actio cometac non dlutlus manet s
quam dum c¢jus distantia-a planeta fuerit, vilde parva, fornino supéerfluum: foret, totamvasu

guam cometa per totum suum tempus permdlcum exerit,

exquirere velle, quem in finem i
nostrarum formularum exhibert{ opus- esset Sufﬁmcf: _mm}, plelT breve’ tempus effectum co
orbita cujuspiam planetae perturbanda cognowsse 1d quod ope formularum differentialiu
difficulter {praéstabitur;: Casts -auten; aquibiis eometae ad:-planétas tam.- pmpe accedunt, rsut
bationem notabilem efficere queant, vehementer raro accidunt.  Ac si cometa ~anni 1682 se
praedictionem Cel. Clairaut hoe anno 11759_Lrex‘fgrtajum" phaenomena imprimis smgulan

terrac ab ejus actione expectari possent, propterea quod in satis exigua a terra distantia pra

istius cometae accuratius erunt definita, ad hoc exemplum plenior mvestlgatlo suscipi: pdssxr

1
y

Cla

Bigl'es-sioz',ps.m_-f il fo Y rataene mpliah

qua cffectus Cometae A. 1759 expectatinin motu'terrae perturband,

Investlgatu_r. .

ey med brrecgu e g p e : B ceoaet e Eg L g, g ol
"l“rwl I Wt ] i : { | . ih D A A o I,Fl,.e“ PR

mutationes subiisse probabile, tamen quia de eorum valore praesente nihil=cérti itonstat;al




