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In the p,per (1) R. B rouck< .nd p, Cc/ol" proposo four simple eq llaIions 
hctween the true, eccentric .nd mean ""om.ly in the Keplcrian mO<lUn: 

1 .in ~- sin E 
t~ - (u -E) ~ ~---~ 

2 ~+cO.'l" - .5-CO,E' 
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v - M = 2.tc tg(~ .m E ) 
cos li 

.,inli = 

.' sin " 

, , --
~ ~ ( 1 + \1 _<'). , 

The ogmtions ( I) rnl)' be u,d in num"ical calculatiun', with no trouble when , 
<, or E are ne" to --== 90°, hecau<e we h.vo .lway, thal - (-'" ~ El < 9(J ', , 
The equation, (2) .re fonnally ,-ery ,i~lpk in comp.6.on with the l 'ouricr 
,erie, u>u"lly u,ed, .\lcanwhile, all the rd.tiom (1) and (2) .re .peci,l n,,, 
"f the general exprc"ions for so c"lled first cb., anorn,lic, in the two-budy 
problem_ The first id"" for ,uch " generalis"ion is due to AI. F. Subb(){in, 

tn the p~p<:r (2), "nd lot"r it ha, been ~nbrlled and completed by 'he author 
of Ihis !wte in (3). 

The equ'tion for the dd'inition of tlte f im d:"" anom.ly W, , , 
tg - W _ q lg_F, , , (3) 

, 



W,-W,= (
sin If" ') ( 'in If'. ' 2 arc tg _ ---, __ , __ _ Z arc tg -- -'-I' 

C - C"," W" C - co, WJ 
(4) 

0', in the ca," of three c!ifferent anomalie; W" W • • nd If', (wi{h r"ram<tors 

." q, and q, rcsp<ct i\"oly), 

W, _ W, _ 2 arc tg ,-- , 
( 

F,inW, ) 
1 .L G cos W. 

,» 

F-q, (q, -q,) 

" ' q, q,q, 

Th< cquotion< (1) follow immcdi.toly from (4) fi)f t he pa r .m~ter, eho,. cterl,ing 
the lrue (q, ~ V' (1 + .'}.'(1 .")) and {he <ccrrou ie (q, _ I) .nomal)'_ 

In .ome c""'o, is better 10 im rod~<;". imteac! ()f q, th~ paranlOler y a, t hc 
chJr"cteri,ing rWill1C"tcr of the fir't da" ;nom. lie" "" thot 

'_ V±A r, ±A y 
A =+ Vt"+y', e" _ I .'. (0' 

Then the upper sign correspo nd , to the "fundamen,.l" anomaly W in (j), witb 
characte,i"ic parameter -r: 

r-I A ~- 1 tg _. w _ j , Y,g-E =qlg 
2 'A Y 2 

, E, 

.nc! the lower ,ign gi'-"" the ",eciproc.l" anl>Olaly \1"', for the ,' 3ffie parllme
,et y: 

In ""-,, a way wO ob"in Ii-()m (4) ""d (6) thllt 

w - w' - zarctg(A 

or, by the aid of (3), 

y,inW ), 
y c", W 

W W', (F,.iOW.) - _ _ arctg , 
I+G,co,W, 



2 Y ~, 
F, ~ ---;- " , , • ± A, 

when U:' j is another anom,]y, different fro,,; Wand W' . Th. last relation is 
th. ,imrle" one when W , is the etttnlric anomaly (q, _ 1) : 

W _ W' = lare tg ( ~ 'in "J 
T he fini,e form of the rda1ion ""'tween lhe f ir" cl." ,m"m.l~ lr' and 

IlK tim" (i. <: the mean UOOffi.ty AI) is the g~ner>l Kcpkr', equation 

(1f± A " ' ) d ,'"W M ~ 2.rctg . A tl:,W - A W' ± I y" ± I yc,," 
(7) 

"' it h" been deJuceJ m (3). Cornhining this e<juolion with (3 ) and making 
us< of (6), it ;, ,inlple to put it in the ["rIn 

,\1 _ 2 MC ' g ------ , ( ,'"" ) 
,B',n,W 

, , 
- d e 
" 

A + .'), 

, ,'sinW 

Fro:n thi' cquetion wc ~bt.in (r.e ,"c(}nJ one in (2) (IV ~ ,. for y _ el. If 11", 
,nd IT', .n; (,OiO dLh'aent onnm,li", w~ ha,-" 

IF, _ AI _ 2 ore tg ( P sin W, ) " _ -','''',''''"''",'' , 
Q I ",," W,. _A,' v, ~QsW, 

This equod"n has lhe ,impl." form when W, _ E. i. c, y, _ D' 

M = _urc'g -."n", , ('in},;) " 
Q "os E 

Q ~ qj + l 
, q, - 1 

~ ,-"- .. " ~ .-., - , j 

The ,poc i, [ c'"" I", tbi. ;, the fi,,, equ1tion (2), "hen lv, _ ~' . i_ f_ y, = , _ 
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