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PREFACE.

Or all ths celestisl bodies whose motions bave formed the
eubject of the investigations of setronomers, the Moon has
always been regarded as that which presents the preatest
difficulties, on acconnt of the number of inequelities to which
it in subject; but the frequent and Important applientions of
the resulis render the Lunar Problem ene of the highest in-
terest, and we¢ find fhat it has occupied the attention of the
most celebrated astronomers from the carliest timew,

Newton's discovery of Universal Gravitation, sugpested, it
is papposed, by » rough consideration of the motions of the
moon, led him neturally to examine its application to 8 more
severe explanation of her disturbancen; and his Eleventh Section
is the first attempt st a theoretical investigation of the Lumnar
inequalities, The rerults he obtained “were found to agree
very nearly with those determined by observation, and afforded
a remarkahle confirmetion of the trath of his great principle;
but the geometrical methods which he had adopted seem
inadequate to so complicated a theory, sud recourse hes been
had to anelysis for & cemplete determination of the disturbances,
and for a knowledge of the irue orbit.
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The following pages will, it is hoped, form a proper intro-
duction to more recondite works on the sohject: the diffculties
which a person entering upon thia study is most likely to
stumble st, bave been dwelt upon at considerable length, and
though different methods of investigation have been employed
by different astronomers, the difficulties met with are nearly
the same, and the principle of suceessive approximation is
common to sll. In the present work, the approzimation is
carried to the second order of small quantities, and this,
though far from giving sceurate valnes, is amply sufficient for
the elucidation of the methed.

The differcnces in the snajytical solutions arise from the
varipue woye in which the position of the moon may be
indicated by sltering the system of coordinates to which it
is roforred, or agam, in the same system, by ehoosing difforent
quantitica for independent variables.

D'Alerchert and Clairaut chose for coordinetes the pro-
jection of the radins weetor on the planc of the ecliptic and
the longitude of this projection. To form the differential
equations, the true longitude was token for independent
variable.

To determine the latitude, they, by analegy to Newton's
meathod, employed the differential voristions of the motion of
the node and of the inclination of the orhit.

Laplace, Damoisosu, Plang, and also Herschel and Airy
in their more clementary works, have found it more con-
venient to express the variations of the lstitude directly,
by an oquation of the ssme form ae that of the radius
vactor, !
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Lubbock snd Pontécoulant, taking the same coordinates of
the moon's position, make the time the independent variable;
and when it is desired to carry the approximation to a hiph
order, thie method offers the advantage of not requiring any
reversion of series, .

Poisson proposed the method used in the planetary theory,
that is, to determine the wariation in the elements of the
moon’s orbit, and thence to conclude the correspending varia-
tions of the radive vector, the longitude, and the latitnde.

The selection of the method followed in the present work,
which is the same as that of Airy, Herechel, &c., was made
on account of its simplicity; moreover, it is the method which
has obtuined in this university, snd it is hoped that it may
prove of eervice to the student in his reading for the exami-
nation for Henoure. [In furtherance of thie object, one of the
chapters (the sixth} contains the physical interpretation of the
various important terws in the radius vector, latitude, and
longitude®

The seventk chopter, or Apperdiz, contains some of the
most interesting rerulta in the terms of the higher orders,
among which will be found the values of ¢ and g completoly
obtained {o the third order,

The last chapter is a hrief historical sketch of the Lunar
Problem up to the time of Newlon, contsining an sccount
of the discoveries of tha saveral inequalities and of the methods
by which they were represented, those only being mentioned
which, as the theory has since verified, were resl onward

% Sop the Report: of the ** Board of Mathematical Studies' for 1860,



vi PREFACE.

steps. The porussl of this chapter will shew to what extent
we are indebted to our great philosopler; at the sama time
we cannot fail being impressed with reverence for the genius
and perseverance of the men who preceded him, and whose
elsborate and multiplied hypotheses were in some measure
hecesgary to the ‘d.isecrvery of his simple snd single law.

I take this opportunity of acknowledging my oblipations
to soveral friemds, whoee valuable sugpestions have added to
the atility of tho work.

HUGH GODFRAY.

Cambridgs, Apvil 1024, 1853,
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