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483.
ON A PAIR OF DIFFERENTIAL EQUATIONS IN THE LUNAR 

THEORY.

[From the Monthly Notices of the Royal Astronomical Society, vol. xxxιi. (1871—72), pp. 201—206.]I CONSIDER the differential equations 

which when j = k = 1 give the following equations in the lunar theory {D = t- mt): 

or as far as wζ

C. VII. 68
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538 ON A PAIR OF DIFFERENTIAL [483f- is given by M. Delaunay only as far as the additional terms of - and expression∖p pfor ρ were kindly communicated to me by Prof. Adams^ ; and
v = t

(Delaunay, t. ιι. pp. 815, 83G, 845).To integrate the original equations write 
where the suffixes indicate the degrees in the coefficients k, j conjointly: the equations for p,ι, Vn take the form 

where Vn, Un, Pn, Qn do not contain pn or Vn. From the second equation we have 
where Ω,⅛ is a constant of integration, the integral ∣Pn dt containing only periodic terms; and then adding twice this to the first equation we have

dv which determines pn; and substituting its value in the other equation we have , and thence Vn; the constant is determined so that may contain no constant term. We have

∞c. &c.
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483] EQUATIONS IN THE LUNAR THEORY. 539

&c. &c.In particular attending to the values of Pi, Qi the equations for p^, are in their original form 

whence in the transformed form they are 
and

cZ?/Thus the constant term of pi is 2Ωj + ⅛ W, giving in a constant term - 3∩ι - km^ this must vanish, or we have Ω, = — ∣ km?', and the equations thus become 

and then completing the integration 

which are the accurate values of and Vj.Expanding as far as m? have 
which for j ≈k is
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540 ON A PAIR OF DIFFERENTIAL EQUATIONS IN THE LUNAR THEORY. [48 3and 
which for j ≈k isI have, not in general, but for the value j = k, calculated p.. and v., as far as m'": I have not made the calculation for and ¾, but their values may be deduced from the foregoing values of p, v, the final expressions (when j=k} of p, =1 pι +P2 +pa+∙∙. and = i + Wi + V2 + ⅝ ∙ ∙ ∙ ai'θ 

and 

which for k=l agree with the foregoing formulae (verifying them as far as w®)> the present formulae exhibit the manner in which the expressions depend on the several powers of the disturbing force.
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