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NOTE ON THE PROBLEM OF THE DETERMINATION OF A 
PLANET’S ORBIT FROM THREE OBSERVATIONS.

[From the Monthly Notices of the Royal Astronomical Society, vol. xxix. (1868—1869), 
pp. 257—259.]

The principle of the solution given in the Theoria Motus may be explained very 
simply as follows :

Consider three successive positions of G, G', G", of a planet revolving about the 
focus S] let n, n, n”, denote the doubles of the triangular areas G'SC", GSC', and 
CSC' respectively (viz. the triangular area means the area of the triangle included 
between the two radius vectors and the chord joining their extremities), r' the radius

vector SG'■, θ", Q, the times of describing the arcs GG' and G'G" respectively, the 
units of time and distance being such that the time is equal to the double area 
divided by the square root of the half latus rectum (i=2τrα⅛ for the Period in a 
circular or elliptic orbit).

Then writing
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( o bs er v e t h at n  +  n "  —  n' is =  t wi c e t h e tri a n gl e G G' G "),  f or n ei g h b o uri n g p ositi o ns of 

t h e pl a n et,  t h e v al u es of P  a n d Q  ar e a p pr o xi m at el y  = a n d θ " r es p e cti v el y: t h e 

s ol uti o n c o nsists i n t h e d et er mi n ati o n of a n or bit f or w hi c h  P  a n d Q  h a v e t h es e 
a p pr o xi m at e v al u es ; t h e n, b y  m e a ns  of s u c h a p pr o xi m at e or bit,  t h e v al u es of P  a n d Q  
ar e m or e  a c c ur at el y d et er mi n e d, a n d b y m e a ns  of t h es e n e w v al u es of P  a n d Q,  a  
n e w d et er mi n ati o n is eff e ct e d of t h e or bit : a n d s o o n, t o t h e r e q uisit e a c c ur a c y of 
a p pr o xi m ati o n.

T h e  f or e g oi n g a p pr o xi m at e v al u es of P  a n d Q  r es p e cti v el y ar e d e d u c e d fr o m t h e 

a c c ur at e v al u es

w h er e  r, r', r " ar e t h e r a di us v e ct ors  ̂ G, ∕ S G', S G "' 2f, 2f', 2f " ar e t h e a n g ul ar  

dist a n c es G' S G ",  G S G ",  G S G'  {f'  =  f- ∖- f” ) a n d 7 7, η,  υ ]" ar e t h e r ati os of t h e s e ct ori al  
ar e as G' S G ",  G S G'',  G' S G'',  t o t h e tri a n g ul ar ar e as r e pr es e nt e d b y t h e s a m e l ett ers 
r es p e cti v el y; t h e d o u bl es of  t h e s e ct ori al ar e as ar e t h us n η,  n' η',  a n d n'rl' ∖ a n d if t h e 
h alf  l at us r e ct u m b e d e n ot e d  b y  p,  t h e n w e  h a v e

a n d it t h us at o n c e a p p e ars t h at t h e a c c ur at e v al u e of P  is = ∕̂∕ >  θ ^s a b o v e. T o  

o bt ai n t h e e x pr essi o n f or Q,  t a ki n g φ,  φ',  φ "  f or t h e tr u e a n o m ali es ( a n d, f or gr e at er  
s y m m etr y, writi n g  f or t h e m o m e nt  v, —  ν', v ", g,  — g,  g " i n pl a c e of n, n! , n' ‘', f, f'', f " 

r es p e cti v el y), w e  h a v e

w h e n c e  i d e nti c all y

or  writi n g

t his is
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This is, in fact, 

or since

it is 

viz. multiplying by ∕≡, it is 

ihe above-mentioned value of Q.
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