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466.

SECOND NOTE ON THE LUNAR THEORY.

[From the Monthly Notices of the Royal Astronomical Society, vol. Xxv. (1864—1865),

THE elliptic values of

are functions of

9

Pp- 203—207.] ‘ :

the radius vector,
the longitude,
the latitude,

the mean distance,

the excentricity,

the tangent of the inclination,
the mean longitude,

the mean anomaly,

the mean distance from node ;

see my Note in the last Monthly Notice, p. 182, [465], where, for the present purpose, (—:

should be written instead of ;; and it is there shown that the disturbed values,

attending only to the coefficients independent of m, are obtained by affecting a, e, v, ¢, g, {,

with the inequalities

da =

0

de=—3qo% cos 2c-2g
dy=+§v ,» 2-2%
de=+ 8> sin  2c-—2
Sg=+ % ¢ o 2¢c—2¢g
Sl=—fsoe , 2-—2,
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368 SECOND NOTE ON THE LUNAR THEORY. [466

or, what is the same thing, adding to the elliptic values the inequalities

8% =— 2 o% cos 29
— $ 9% e c—29,

& =— f e sin  2¢
al %% ')‘262 3 2,9
+ § e » 02
— 5 et i 2¢ — 29,

8y =—%y+5q9% sin c¢c— g
+ § yé » 20— 9
+ § e » 3c— g
+ & e g c—3g.

I propose to show how these results may be obtained by the method of the
variation of the elements. For this purpose, treating a, ¢, v, ¢, g, [, as elements, the
proper formule are obtained very readily from those given in my “Memoir on the Pro-
blem of Disturbed Elliptic Motion,” Mem. R. Ast. Soc., vol. xxvIL (1859), pp. 1—29, [212];
viz., writing ¢ in place of g, the formule, p. 25, give the variations of a, e, ¢, G, 6, ¢;
we have then

g=¢c+C
l=¢+GC+86
v = tan ¢,
and therefore
dg = dc +dG

dl =dc+ dC + dé
dy=(1+ +*)d¢,

which give for the transformation of the differential coefficients of €,

dQ _do  d0  dQ

de = de Tdg Tl

4 _ a0 do
dG dg * dl
aQ aQ
de dl
dQ an
T i 2) 222
d$ (1+9?) %
and the formule finally become
de _ 2 qu+ 2 dQ 2 dQ
dt  na dc na dg by na dl’

de _1-¢dQ 1-¢—Vi-¢dQ 1-g-VI-¢ d0
dt  na’e dec ' = nae ‘dg+ a3
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dy _ l+y'  dQ (A+y)(1-V1+y) dQ

dt natVl —etqy dg natN1—ey dr’
do__2d0_  1-¢ 4o

dt ~  na da na’e de’

dg C R @0y Is o yE e Y e aQ

dt ~  na da na‘e de na*V1—ey dy’
dl__ 2d2 _1-¢-¥1+¢d0 . (1+9)(1-V1+y)dQ

dt ~ na da na’e de na* V1= ¢y dy”

The disturbing function contains the term
mnPa? (+ 1§ e%y®) cos  2c— 2g.

If after the differentiations we write for

dQ

r + 18 mPe’y?
C;—Q =+ 18 mle ?
(ciig =+ 15 mPe’y
%% = — 15 mPe%y?
(f;l_fgl = —1p mPe*y?

and the formule for the variations give

but this value of ﬂ

CoS

sin

2¢ — 29,
2¢ — 2g,
2¢ — 29,
2¢ — 29,

2¢ — 29,

Sl o
Lo Byl by O = i 1o - ey

dt

is, as will presently be seen, incomplete.
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greater simplicity a =1, n =1, we have

2¢ — 29,
2¢ — 29,
2¢ — 29,
2¢ — 29,

2¢ — 29,
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Writing a + 8a, e+ e, &c., in place of «, e, &c., and observing that the divisor for
the integration of the term in 2¢c—2¢ is 2(c—g), =—3m? the first five equations
give respectively

D=l
d¢e=—4fn~% cos 2¢-—2g,
Sy=+5ye ,,  2c—29,

dc=+54 sin 2c-—2g,
Sg=+3¢ s 2c—2g.
The constant term in Q is
= wentat (}+3 ¢~ ),
and this gives in

o =—20l—(~2—+%e(g—2+~L o
dt’ da " 2% de T2 ay’
a term
m*(—1—5e+ 32
+%eg_%72)’
which is

=m*(—1—-3%e+4 2.

Substituting for e, v, their correct values e + e, v+ &y, it appears that ((% contains

the term
m? (— 4§ ede + £ ydry),
which is
=m?(43+43=)42 ¢ cos 2c-—2g,
= Bty ,,  2c—2g,

and joining to this the before-mentioned term

= — IPmieyriun,,  020'—2g,
we find

dl 5 2.2

7= WH-F=aRBwey , 2-2,
whence, writing as above I+ &/ for I, and integrating, we have

ol = - €y sin 2c-2g,

and it thus appears that the values of 8a, 8¢, 8y, 8¢, &g, &I, agree with those obtained
in my former Note.
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