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Caput IV. — | e

De motu duorum corporum, quorum alterum tantum est sphaerlcu"

128. Problema. Si corpus sphaencum moveatur circa corpus fiwura quacunque 'Uﬂn :
g
qued omni motu rotatorio careat, invenire aequationes, quibus ejus motus detellml

Solutio. Cum quaestio sit de motu respectivo corporis sphaerici, alterum corpus non
ricum in quiete considerabimus, quomiam ipsi etiam omnem motum rotatoriam "adimimis’ St
hujus corporis centrum inertiac in J (fig. 172}, ejusque- axes principales Jd, JB, JC, quo
spectu sint momenta inertiae Maa, Mbb, Mcc, denotante M massam hujus curp})ris,' .C'[u?*[!{t

JRAR ST

quiescens spectamus. Nunc autem elapso tempore =1, alterius- corporis sphaerici centrum

bus principalibus parallelas sollicitatur

___ MNz daa Sae Sbb Jec 5zz
secundum He = — (1 0, B— )5, (1— ) 5op (1 — ))

MNy 3 bb 5yy 3cc 5z 3aa bax S
H,@:TQ (3 (1 —22) 221 —:v—)),

Qvu ver Dpp

MK Scc Bz Jaa 5 35b by
By =23 (1435 3= ‘)+2W<t——”f) o (1—"2)).

A paribus autem viribus, sed contrario modo applicatis corpus M ad corpus in H sollicitali
cum denuo, ob motum respectivum, contrarioc modo ad corpus in H sint transferendae et:
massarum M ad N mutandae, motus respectivas corporis in H sequentibus tribus aequabwnlh

ferentio-differentialibus exprimetur, sumto elemento temporis df constante:

— 74 d -
ddx = 29 (2 _:N)'T ¢ (1 +3(‘3M+bb+ﬂﬂ) 15 (aamm+bbyJ+cc z))
v 2vv Qut y
—9 2 _ ‘
ddy = ﬂ(M-;-N) ydt_ (i . 3 (ea + 35D - ec) _ 15 {aazz - bbyy -+~ cozz) ,
v Bow . 9ot
—2g (M di? : z K
ddz =L(;3:jm,_ (1 4 '3(%:33-&-3::0) ia(aam:bzw_;-wzz)
1]

ubi notandum esse ¢¢ = xx —+ yy -+-zz. Hinc autem primo colligimus

v ’ ade  ddy  —2g(M~+N)d® 3(aa—1Ub)
z v 3 w
ady  ddr __ —9g(M--N)a> 3 (bb—cc) -
Y P od W
ddz ddz — Qg (M- N)dt* 3 (cc—aa)
_— = . ’

£ 2 wd o
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yddr —xddy zddy —yddz . zddy — 2ddz
{aa—bBYxy ~  (bb—ccdys ~ (co— aa) xx !

".tr,bus ilis primis formulis, si brevitalis gratia ponamus a’a? —+ b2y?—+ ¢*z*=f?u?,

hané aequationem integrabilem

Uf‘“: o — Qg (M a-N) d? 3(aa—bba-ccyde  Sjude A5 furds
dz -+~ dydd) - dzddz = — (pdp+ " o A 15 ;

_:_25(1]!_*__]‘;) di2 (%+3(aa+bb+cc) dc'+3ﬂudu l5fﬁmdp)l

20t vd 28

dmg—[;- 'd_)"z"“ dz? = Ddi® Ildg (ﬂ!—+- N) di (_: 4 aa+;:a-—l-cc_39[]::u).

—6g (aa— bb) (31 -+ N) mydr"

ydde — xddy = 2
— 6 (b —cc) (M -+ N) yzd:z

zddy — yddz = ! .

wddz — zdde = = 6y (ce —aa) (M-N) mzdtz’

p6

4 e =4 bb -4 oo 3 flun
3 9 2. 2 , L - —
dz* 4+ dy® - dz? = Ddi*+ hg (M- N) dt (‘,”" Y5 207)
Tevitatis gratia gaxe —- bbyy —+- ¢czz = ffun combinentur, solutio problematis maximis diffi-
ovolvitur. Quare cum, problema latissime pateat ob figuram quamcunque, quam corporl
centi, tribuimus, casus magis particolares contemplemur; ac primo quidem statim patet, si duo




1respect1vum alterius corporis sphaernc: b mvestngemus.

‘.J‘l

fum A -4B4-C=0, item Jec—+ ng‘#f Cbb = 0. Porro ob,ydde — xddy = dldg,,

‘unde fit

=‘supc:lru:arnes earum dlﬁ'erentlaha. Reperlemus ergo
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v

e

corporis M momenta principalia fuermt mter se“‘aequaha dlfﬁcukates illas maximam p

- Sl = :
cere. Statuamus elgo momenta inertiae respectu axium JA et JB mter se aequaln sen

Pt

quod tamluam qulescens sPeCtamus sumtorum, ‘sunt fnter se aequaha._ Pro hoc ergo cas

”‘. wyl i i vloge L oo R I ri
ce e f-i:'l 111

133. Scholion 2. Interim tamen, conatus EXIJOSH]SSB Juvablt qul forte a]lquando adi
nem ploducere Valeant. I‘acramus statimi has' substitutiones '

u:\ i Y

‘w=po, yde—wdy=1dt,: ' 2y(aa—bb) (M- N)=4, -
y=gqv, zdy —ydz=nmdt, 2g{Bb-—cc)M+N)=B, . w4k
z=re, o ads = zde = ndt .29 (cc -——aa) (M + N) =C,

€x qulbus pro novis !ltterls conc]udlmus has relationes ‘

H “l n rr- e |‘ T 1 - - PN 3
s ’1L - f‘,:‘”'_r_f“ R Lk i Hrin o itingl e it (TP s i

pp—l-qq-l-rr—— 1, L.+ mw—:—ny~ D sen | l;'—l—-mp +ng=0,.

I

Abciunge o Telaear dopeine 28 gnoa st YL B pgrde ooshiny
_ S = e dn_,_f_ dn ,
v v Loy
Deinde com sit ydw — mdy == op.(gdp - pdg), . nanciseimur . . Lo - el

-.L{]‘b —-;d Derpdt o be ',.i,

mdt: P
qdp——-pdq_-—: rdq-——qdr——p—,_ pdr rdp = —;

— qqdp —_ pqdq — prdr' -+ rrdp dp, ”qg'i}a‘lfﬂ”gs@m — qdg -
PP g9+ rr= 1. Slcque erlt

{lg— m') dt

TR AN E ; RIS T S AT
[ --m" dt my —Ip) dt np w-mq)} dt
dp = (q ) d ___( . ) , dr:( p = fig) ,
[T A A LRI TR T - ve R O

atque hinc porro colligitur rdl— pdm - gdn =10, mdp + ndq =+ ldr = 0; tum vero eti

cerdl ~+- aapdm ~+ bbgdn = 0, ic‘le:gc‘liue Cpdm == Bqdn, Crdl= dqdn, Brdl=

rdi *j)dm _qin__ — 3p.qr'dé- i

sive =
B c .t .

Aose

4 .
Ex assumtis autem acquationibus obtinemus
de® (I 4 mun - nn) == ve(da® -+ dy® - dz®) — vode?,

ita ut nostra aequatuo integialis futura sit R n

do® - (ll—l—mm-—i-nn) dt?

sty

—Ddtz-—l—Eg (M—I-—N) dt"’(——— aa —i- b =~ ce 3(aapp-|-bbgg:_—f_"___w

T ot R

E

in qua, “quia quantitatés Il - mm - nn et aapp -+ bbqq - CErP L., mvestxgefnus '
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RN PR
o i3t Fatdivy

-l‘n TSI b L PRTIE. Y 34
L "_“} ldl -+ mdm = ndn = 5

clip -+ bquq + ccrd fe — (( a— bb) lpq -+ (bb —_ cc) mr: - {cc C— aa) Anm_'),

R . : B 1 ; e e Cr T

r-t Lo L ' " g L :*_L e - i Combds

ay

agf(M—fN)

aapd.’p -+ bb qdq - ccrdr

pedtitaie

dt
W (4 lpq + qur + Cnpr),

— v ({dl 4-mdm - ndn)
Gg (M- N)

aapdp ~+ bb gdq - cerdr —

d‘r’—PdQ-—l—- pdp pdp_q_(lg“”r)d‘ o

. , (g — m') dt du (g — nr) dedv a ' '
ddz = pddp + e - == — d.{lg —nr).

i - . .
[ [T I B . peee e C

—Sdpggdt 4+~ S Cprrdl | dt ‘ : - .
d(iq—nr)z 294 ‘,: e dad + —(lmr — Up —nnp +~mng); -+ -

ST T . B AR N T et
’!“‘ [ f H AT T T

v od(lg— nr) = _Sp % (Aqq Crr) —2 (ll S nn) Y

t e

ddx = pddv - (Et = mn - nn

Al . i . N L

—ﬂg(M—c—N)pdt— { + 3(3aa+bb+cc) iE(aapp-i—bbqg-i—ccrr}
BT R Qpp PE e Qop :

Ly

,p""" @ E* (U - an un) 24 J (M +N) dt® (j ““““ ] (aazl——bb—i- cc)‘*‘9 (dpp==bb gy =FeerT)N

:.,..‘,a m;‘ v2 L 00 = Bppe. oy i : . T
Vi .
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e
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B
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=82
on
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H

1- PP““Iql*""‘—‘l 2'. lr—l— mp - ng_._ 0 "

3 dP “(fg:;[}_fgi_t G dl: — 6 (aa ;.bbza(j'f 4 N)pgdt |
1;;, dg — W:%”“ - dn; _ —By@h— é&zﬂ@rl M grdt |

5. dr -%:W g d”.‘ =' '—.‘G,'r,' '(cc—-jaé;)s(‘ﬂ'f"—k Fypras .

9. rd£+pdm+ qd’n = 0, 10, ldr ~+ mdp ~- ndq =10

1. ccrdl-—l—aapdm-l-bqun—O b
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cum quibus aequationem - vel »kdiﬁ'ere'ntm dlfferentlalem ddp, vel integralem inde natam’ comf;
[ S b ¥ e

+ [ Somanian 6 e pakaadily odee oF

oportet.

134 Wroblema. (Flg 172) Sl corpus M, quod ut qumscens spectatur habeat"
inertiae principalia respectu axium J4 et JB aequalia,, ldque sive quiescat, s‘

axem tertium JC gyretur definire eJus respectu motum alterins corporis sphaer:m
(RS T B RPN | o
Solutio. Retentis omnibus denommatmmbus, quas in problemate praecedente constltmmug

bb__aa aequatio nostra mtegralls brit I &.5_‘-\ |

dcc -—l—d_)" —+—dz _ Ddt2+llg (ﬂi’-l—-N (_ . 2aa+cr: 3aa(ma:-1—yy) 3c¢t-zz)fm ;

Gud i, o 2ed

Praeterea vero habebimus has duas; e

R C e [ ETH VR

yddm — wddy = 0 et~ addr — de_w __ =By (e — ag) (M 4+ N) zzde?

uE
i

v [

zdy — ydz = qdt et xdz — zdzc = rdt, eritque

Gy (cc——.aa) SZI_‘— N)yzdt et dr — — 6y (c,‘-u—_aa)vEM‘qf N)wzdt

dg:

ita ut sit adgq -+ ydr == 0, Tum vero ex-illis -trihus formilis colligimus Ez <+ g --ry = 0,
insuper (EE —+ qq + r'r) di =0 (d:c —+ dy® -+ d,.”) — P dv* hmcque

! 'Uk . t.

o T EE 4 gg -+ 411:‘2 e 3z
da: -t- d_‘r’-l— dz*-—-dv I @+

o

Ex aequationibus Ez +- g® 4 ry = 0 et B = FY +zz = op conclud:mus

A TS

— Egg 47 ‘P’((qé—i—fr) PP (EE+qq+ rr]zv) _ - Drz —q 'l/((gq+rr) P — (EE+qq+rr] z:)
&= gq—l—rr Y= gg —+rr .
e _ d —ra)dt . .
Deinde vero habemus dr=="— (L"’;:its‘ ideoque. SRR A o
zdv - 4t B 7 . S - z ABL~+- qg-—i-rf) )
dr =— 4+ — ((qq—l—rr)w—(EE+qq+rr)zz) et d-—=_ V(qq—i—rr "o =
Aequatio autem prlma hine reducitur ad’ hane formam '
Vil e ‘ ‘ ;
- d . . — . Tk .5'.#
dor = Dt — EEEIED g Ny (2 ter—ia) “’;’ B
A \ V-:V . ¢ — s 29 .
Ponamus z= uy, q =scosa et rr—ssino, entque .
.  (EE—s)dt? " - —3
92=Ddt"—( —+ s5)dt +Ii-g(M+N)dt2(i—+(m_ aa) (§ — Juu)
- : 1) .V 2pd
. . .
atque du = —V(ss — (EE ~+~ ss) uu); tum vero
= —-Ecosr.:+sinm"f/(ss—(E.E—l«ss}u_u)'v, y= — IZ sin .._;:'ngn,V(ss—(EE+n)uu)‘p,

i 8 : g -

unde differentialia dg et dr supra defmita dant -
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i L6y (ce—d / :ﬁ; V(ss — (EE—+-ssyun),”

" 7 i R

L‘udc !

sdw———l— 6g (cc — aa) (M—!—N)

b N Dy Lt - . TR
penoonaetertay gt - EARTE S

—(EE+ss):zu)=du2(Dv“ (L‘E—l—-ss) w+l|g(M—|—N) (¢*+ (cc—aa) '(1—-_-—3uu}‘))

T 1 . I‘:k
wda

‘J”:.e‘i" ; sdsr———- — Gg (CC e ‘aa) (”f""‘ N) '—"—J" i

mfﬂm‘meqmcquam »consumal,ur. T S T P T TP PR PR o
g Pedy '

Ansp (i ' ‘ i el :
- Sc]wllon. Nu:_[ue el 0 hunc casum el:amsu in suo genere facflls vudeatur,lcalculus

L VELeesr [N P2t

mit “Verum s ponamus corpus Bin ipso- plano AJB i quod axes prmmpales aequaha

nert:ae ‘habenies incidunt, moveri, calenli difficultates superare hce:,, qui casus propterea
mm'—cura evolvatur. Cum antem- corpus M ita comparatum accupiatur, ut bma mo-
: crtlae 3quae asibus JA4 et JB respondent, ‘sint ml‘.er se ‘aequalia, 8 qodsi unicus axis JC

quoniam emnes axes i plano AJB assumfi’ pan prapnetate sunt praedltl, sectionem per

n-

factam tanquam aequatorem ‘edrporis spectdré poterimus, praempue cum corpori motum
'q;uemcunque’ circa axem JC -trlbuere 'hceat..'r Qumﬂ’odncunque -,sc:hcet cor—pus-M ¢circa, azem

oterlmus, id quod m sequenl:e problemate praestab:mus

A boobg . R

;. “Pro"blema. (Fig 182.) Si corpus M, momenta rmertme nes])ectu axivm J4 et JB ae-

y quaha “habens, ulcunque gyretur clrca axem JC alterumque corpus N in IPSO illins plano
A at v [: Lo I
" zequatoris A’JB moveatur hu_]us motum respectwum deﬁmre.

PEERN "~,-.‘ LA
i

olutm," Cum sit bb =aa, omma momenta mertlae ad axes in pIano aequator:s “sumitos re]ata

L

JC__. Mcc, circa quem corpus gyratur, Deinde

Maa momentum inertiae autem respectu axm

-i—"dyﬂ.: Ddit+ kg (M~ N) d#* ( LI, 9“;_*;" — %) et yde — wdy = Edt.

——Ddtz—l—lp_q(M-—:—N)dt“( -%) et

dP’—l— LEar

el
2g (ec—az) (M <+ IV), “
— ; )

—dtl =
" V(000 4 g - ) 0 — EE+
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S~ LI A T L aibeg
d ; o Ede ‘
i 50: .
R S E T T S TR PR ST QV(Dvw-l-#g(M—a—N)U—EL‘—a-—-*—y(m (M+NJ) TR O
. a
Statuamus v-.:g—f, ut obtineamus dt:ﬁuﬁ el
B { et N GEF o e R e, .
— Edu :
dp = )

Vi 1)/]’1‘7';:'4 g (M) fitr BBttt %_‘—q {cc —aa)y (M K ):uua)

Pondniits == 1<+'micos sy it 0b: du = Z-nds'sin syidifferentialel du -6t propterea. etiain: dy
casibus evanescat: s=0 et §=180°, ac necesse est, ut quoque. denominator seu-formula;

fyanescat usdem casibus, quod feri ‘nequit, nisi ea factorem habeat sin 5. F acta autem subslity

TEHT AR VUMEBO Gl T b ede pirees oo ST TN SNt
=1 n cos r“quantlt s"‘§1igno raalcah mvoluta aﬂnt m hanc I'ormam posxto br ‘
3 L) Wi P -~r< LR P Al L W
” (cc—aa) (M+ N) -.HL , L :
SEwED s ol nediih e : : ; b TET R
ST 1135{:; tis _':g r-Dfrr TTTTRTIIN TS ; (' ' ot , , o lir
g (M~ 1Y) f+ 11 ng (M—l—N) f(,os S s s i

‘_!-,‘_——“2_[1.EE,CQS . ,:_-—-nnEE'cos 5.
R G R TR e

3nlkgoss .

Hyglitee Lree Sy ¥y
BN TRt RS NS 1 4

ey e +3nnLcos s+n3Lcos 5.

e v 7 S s sl
g bamus pro“eos®s valorem :fi—<sin®¥y ub:sit/cos? s == cosis <= sin® *§ COS S, ﬁetque haec qu
i‘:[é. ’{r : ” S TN IO 4 41 FER ET) vl ekl i . e qe
e DY ng"'(M+‘N) i -‘._rin) EL‘+ (1 + 3nn) L
e RN g o S P g g &
+(Img M—+—N f—2nEE 1 n (3—|—nn L)coss 5’
- : AN e ion t LR 741 t Lo i T2 IS P A
el h e (.i’_','lﬂ'li ST WL Gos's) sin 2" R
T ] ) ,e:% b e, U, s - o
ac membra a sin*s 1mmunla seors:m ad mhllum reducantur ut constantes D et E per mtevra’a
. i LA S
inductae per constantes novas assumtas f et n determmentur quo p'tcto ohtmeblmus
N Ve Bt purefeop
e e s EEH-E!f'g (M—l—- N) 5 (3-{—nn L . el
AR Dﬁ’+2(i—era)fg(M—l—N)u»—(i-—nn’L.._O
RO it gen Dffe=— 2 (1 —nn) fg (Mo N)+L(1 ——nn)-zL,- © e

unde denominator irrationalis prodit
nsins V{(2fg (M B) — L3 —nn)L—nLcos 5)
hincque - -, : . . _ : C

Eds
dp = V@fgM 4+ N) — L (3 —nm) L —nLeoss)

e .
et di= (1 4+ 7 cos 5)? V{2fg M+~ N) — 1 (3 —nn) L—nL coss) ’

<

unde havd difficulter quantitates ¢ et ¢ per variabilem s, ex eaque etiam ¢ :ﬁs definire,



Astronomia mechanica. - 233

oroli. 1. Si n=20, ob ¢ = [ corpus N in cireulo circa J revolvetur motu uniformi,

fas angularis

Cdn E 1 Ny .
- %Z—F:FV(QEI(M_'_N)+—":"(cc--—_-aa) (M"-l—.N))- )

-gjus valore, ex quo baec celeritas erit quoque

dp Y2y (M -~ W) /(1 3 (ec —aa) .
& fvrf l( + o )

‘i‘:"‘!“: 11; . : ) - . . a .
iCoroll. 2. At si n >, corpus N ita movehitur, ut absolutis angulis s==10°, 380°,

3609, ete. semper ad eandem distanliam minimam (':i_—;-_fn revertatur, angulis autem
. St : .
3,4180°, 5.180° etc. absolutis, ad distantiam maximam v.—:len pervenial. Illis scilicet

hside ima, his vero in abside summa versabitur.

oroll. 3. Cum autem anguli s non sint angulis ¢ aequales, loca absidum non jisdem
JN._gp successive 1cs])0ndLbunt unde hoc motu linea absidum mobilis est censenda,
n, (U0 discrimen inter distantiam maximam et minimam definitur, haud incongrue

5angulus s vero anomalia vera dicetur,
oroll 4. Si pro L valorem assumbim restituamus, erit

ds V1 =+ (3 = nn) (oo — aa)

dyp=— 27
= (3 — nn) (cc— aa) n (ec — o) cos &
V(l _ 27 - 7 )
flds _
dt 1/2fy (M4-N) = —— i | .
L {1 - n cos 5)2 1/(1 G .’.“i’.i“)z;c—aa) _ (cc—;a,) coss)

ergo duarum formularum iniegratione‘ tota problematis'sbltltio pendet.

_ Bleo— aa)) Iocum haberet, si esset 2ﬁ'—|— 3cc< 3aa, quo casu vis

MN (1 3 (w_a )) fuerlt negatlva quod uthue est absardum.

-a .qua litterae ¢ et ¢ pendent. Quare in omnibus his solutionibus hoc primarium est
L . ) S . . co—an . .
ut quantitas f vehementer excedat a et-c, hincque fractio - 7 sempeirr sit quam mi-
que ob hanc causam formulac inventae semper realiter motum quaes:tum p10 nostro qul-

b

“definire sunt censendae, Si enim motus ita esset comparatus ut corpus ‘N nimis

e
\"'

m- accedelet tum ne quldem EJIJS determmatlonem hic” qmdem suscipere liceret.

o —% per Ilypothegin sit valde exigua, approxima-
ndis adipiscemur has formulas SRR

P posthama T. 11, PR 30
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T dop =ds ('l' I3 (c;}m) 4 (Mg;m) €os S)'

et dtV2fy (M N)= WG o—ad) | n@w—d o .s),

(i-—l—ncnss) (1 o4 -V

quarum illius integrale est

3(cn:—a§) a (ee —ae) ,
a sy S S,

¢ = Const. —:~<I -

altera vero, prout excentricitas n fuerit unitate vel minor vel major vel eidem aequalis,

modo mteomu debet, pro quo negotio ea in h'mc formam trans['undatur

| frds (L —nn) (cc —I—aa) o (tc—an)ds
' dt]/?fg (ﬂI+N) (1—|—ncoés)*”-(1 ’ CAfF +2(i —-ncoss)
Jam vero casu n <1 supra ostendimus esse
w Cmm e - ds . _ T Al ‘OS ﬂ...—f—?uoss
L~ 2 coss .‘—_'J/(i ¢.c 1 - n'doss
" S K iy posst nsin§ L
et f(i “+n coss)~ a rm)gh Are.cos 1-+ncoss (h— nn).(1 - coss) ’
deinde casu, quo n=1, ‘ e
ds  gins 7 f “ds __ (2 +coss)sins -
L4-coss ™ 4 coss . (1-+coss)® " 5 (14 coss)?®
Tum vero casu, quo n>1, N - !
j‘ ds . R _ 11~ 008 $ 4= sin s ¥ (nn — 1) )
l+ncnss _Tf(nn Sy TTE LT ‘.I.—l—'n,coss o
f “nins ) 1 I " Rt €058 -~ sins Vi — 1
(1—{-?15053)3 ”_[(nn—il) (l+ncoss) o 1)3 05, : 1+ncoss i )
: WA ‘ -
Hinc ergo pro.casu n <4 habebimus - Ly SR

o H/Qf.? &M—:—N)é-—’r i Alc (‘OS——-—n s . A -

14-ncoss  (A—an)(L+n ©€055)

» (L=nm)® -~ ‘ . Glyomtok
. 3 {ec —an 75—k COS S 7 {ec ~aa) sin s Ut
b ( )Arc.cos ‘ { ) HE

AV —nm) 1-+ncoss  4(1-+rncoss)

Tum vero pro casu n={

ﬂ‘(ﬂ-l;coss) sing {0t —aa) Qins
ﬂ/ﬁfg (‘M+ §)= 3 {1 4- coss)? +2('1 —+cos5) |

Ac demque pro casu n> 1 - | _ .

{inkf

\ . ﬂ/‘.'.)f-g (M-+~ N) — . nffsin § _ ,0“7 i lOglfn--l-‘ccms+sin.9 V(n"____,i-)_=

{n— 13 (1 - n cos .s-) m—1yF 1-1-ncoss

(o — aa) sins 3 (00— an) Jop: . o C088 - smsV(n'n— l)
41 +ncoss) _-4';/(mz—'l) b+ ncoss
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asum, quo n > 1, quoniam in murdo nusquam locum habere videtur, relinguentes,
5 n.< 1 accuratius persequamur, ef quo pacto motus commodissime definiri atque ad
1pus assignari possit, videamus. Manifestum autem est hune motum parum a motu in

quem SUpra exposuimus, fore diversum.

rca corpus M in plano aequaloris revolvitur, ad calculum revocare.

‘ ' L
Eeatio. Primo cum s exprimat anomaliam veram corporis N, hoc est gjus longitudinem ab
nmputatam littera vero ¢ longitudinem veram denotet a divectione quapiam fixa com-

i eadem hac directione fixa lonnxtudo absidis imae erit =@ -—§, “quae elgo ila deﬁ—

‘ L " (ec—aa) (3s4-nsins)
¢ — § = Const. - 57 :

et lineam absidum non quiescere, sed in consequentia proferri, si sit cc > ag; sin autem

]etlD moveri.  Corpus scilicet I ab abside .ima egres'sum.ad absidem summam ap-
3 (e —aa

alwulo o = (1 +~(—)) 180°, hoc est 1113301‘1 quam 180° si tc >.aa; contra

'wcc <Z'aa. In gencre autem inventa anomalia vera =, erit Iongltudo

3 (cc aa)) n (cn aa) SN s.

@ = Coust. ~+ (i
f

Ty U0 7 o

-'?‘anoméliam veram § spoctemus ot datam, erit distantia JN=¢ =

, _1La ut 51L e . .
#1005 8 . sins {1 —nn '
CoS 0 — ———— et + SIn.G — ——(—--——-—)
{4+ mncoss 1+ neoss
_,._..-, .ﬁt e e T b — N e ) —_— - - o ot s - ;__j..«.._‘_
cosc—n : e . &inw 'l/(*l-—-nﬂ.) o
c0S § — ———— et Slll § ==
1 —ncosc ‘ 4 —mncosa
ff{c—nsincy (ec — aa) (36— nsino)

i V?"'fg (‘ﬂ‘! -+ 'Z\T) i: COnSt' +Ln_l ...--nn) 1/(1 — -nn) —+ 4 'I/(fl '—-ﬂ'n"b)

ex hacque porro vera s, hincque

bk, 001-0}1. 1. Cum {fractio s;t quam mmlma, motus lmeae absidum erit -tardissimus,

i

revoluhombus corporis N tautum pel‘ angulum —(—Jﬂ 3{)00 progredletur.

13 Coroll, 2. Tempus - porro. mtegrae,, 1evoluuoms, .quo - corpus ab abside vel ima vel

essum iterum ad eandem revertitur, confecto angulo g)=(1 5 (c;;aa}) 360°, reperitur

+
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ponendb § = 360°, unde 0t quoque '6:360.0#25'?:. - Ex- quo -~ tempus unius revo]'utmm

— i 2w ff e 3:"5’1(0'6—--(1(1] \

(1 —nn)® Vg (M) 2 (1 —nn)® V9 fy (M—-N)

i

f
] —nn

=k, fiet hoc tempus = 0(1 ?’m)'l/k)

vel posito semiaxe transver TS
1 : ansverso ],QJ(M_'_N)
revolutione evadat = 360°, introducamus, eamque ponamus =7z, debet esse

3 (cc —aa)

tVefg M+ Ny =z ((1 Zn) 5(1-—*.%) D

(1 —nn) (ec — aa)

hincque fiet 7= cr—-un’(,l — ey sin &, ' &

unde, ut supra, facile ex data anomalia media = anomalia excentrica ¢ colligitur.

147. Scholion 1. Ut intelligamus quanta hujusmodi perturbatio ob figuram corporu
lestium mnon sphaericam oriri debeat, tribuamus corpori M, quod ex materia constet homoggil
figuram sphaeroidis elliptici, revolutione ellipsis circa axem CJ geniti, cujus alter semiaxis Je
quem fit revolulio, sit = C, alter vero seu semidiameter "aequatoris =4, ita ut hoc sphaeroi
compréssum si 4 > C, elongatum vero si A < C. Jam supra § % vidimus fore pro nostr
mentis inertiae ag = bb=21(44 4+ CC) et cc=244, unde fit cc—aa =1 (44— CC).
ergo sphaeroidicum compressum, cujusmodi est sol et terra ac sine dubio omnes planetae pring
efficit, ut lineae absidum progrediantur, quae regrederentur, si sph’terondes esset oblopgum.,

terra esh quasi- A—“‘C et AA—CC—%CC ergo ce—aa—--ﬁ00 C€C. Hinc si statuatur f

200

¢ — aa . . . . .
vt fere evenit in luna, erit = soo.soes- Quare hinc linea absidum orbitae lunaris & gl

i . ° ' . . s
revolutionibus seu mensibus progrederetur per o555+ 5%0°=1"5"", et unius anni in

14", qui effeclus prae eo, qui ab aliis causis oritur, facile negligi potest. In sole autem o
multo minus est quam 3-CC, unde in planetis primariis hinc nulla perturbatio sensibilis or

censenda. In Jove autem, quia ob tam celerem motum vertiginis est circiter 4 =j
I

Ad — CC=2LCC hincque cc—aa =2—15 CC. Cum jam pro primo satellite sit quasi f=6C
05.16:6 <5509 = 36",

revolutione hujus satellilis linea absidum progreditur per angulum
orbitam ejus in plano aequatoris Jovis staluamus, unde cufn hic effectus producatur tempor
horarum, intervallo unius diei erit 20 et unius anni 121° &5', cujusmodi velox absidum motus
quam alibi est ohservf'll:ué; in reliquis autem Jovis satellitibus multo minor esse debet, ob ﬂﬁ
eorum distantiam. At Saturnus, si anoulum cum eo conjunctinll spectemus, referet sph
multo magis compressum, ex quo in ejus satellitibus multo velocior motus absidum ac;emz_r‘;':l'l‘i'=

Hic certe maxime notatu est dignum in orbitis satellitum Jovis, ac praecipue primi, tam eno
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muta]nhtatem inesse dchere, quae tantum a figura Jovis non sphaerica proﬁciscatur;

menon 51 Pel Obser ationes confirmari posset, mirifice theoriae attractionis univer-

ﬁrmaret.
c’liolion 2, Quanquam in hoc motw, quem hic definivimus, tam via a corpore

ar LempDI'lS ratio areis proporlionalis maxime est transcendens, tamen calculum ita
nistrare licnit, ut determinatio motus vix difficilior, quam in casu ellipsis simplicis
m sclllcet discrimen hue est perdustum, ut linea absidum mobilis statuerctur, dum
4 prorsus cum motu elliptico supl‘a eaposxto conveniuvnt. Hoc compendio Astronomi jam

supt usi, dum motus planetarum primariorum ifa repraesentant, ac si in ellipsibus

f.[amentum autem hujus approximationis in hoc est situm, quod inter vires corpus N
ps.tna prae ceteris eminet, quae ad punctum quasi fixum J dirigitur et quadratis distan-
iproce est proportiomalis, reliquae autem vires prae hac sini valde exiguae. Tum enim
is N non multum a ratione motus in seciione conica facti differct, ' cujus aberrationem
'._st leﬂe deﬁmv;sse sufficiet, Quemadmodum ergo his casibus ope approximationis ad

ervemre liceat, in sequente capite generatim explicahimus in quo duplex mveshgatlo

plout motus” corporis "V Vél in eodem plano absolvetur, vel secus. .

.

Ca]_ll.lt v,

»

atio motus corporis, quando infer vires, quibus sollicitatur, una ad

.EIapso tempore T sit distantia JNV==1¢_et angulus AJN= @, ut sint
' JX=ax=vcosp e AXN=y=vsingp.



