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464.

NOTE ON PLANA’'S LUNAR THEORY.

[From the Monthly Notices of the Royal Astronomical Society, vol. XXIII (1862—1863),
pp. 211—215.]

I HAVE been much surprised to find that there is an error of the order my,
d*du
dv?
given by the equation (IL) (Théorie de la Lune, t. 1, p. 267), being the equation
made use of in the theory for the determination of &u, the perturbation of the
reciprocal of the radius vector. This error may probably be the cause of some of the
discrepancies in the terms of the fourth and higher orders, between Plana’s results
and those of Pontécoulant and Delaunay.

arising from the omission of a factor (1 ++?7 in the expression for + 8u, as

Plana’s equation (6), t. I, p. 260, is
d*du

e tou= aR’
+/ (e, ) Qe cos (cv— f wdv)
2 -1 a(l +82)
{7 DAy et -t Oy

+f(e, v) Py (1+52)718,
if for shortness

@ =397 (1+4 7% cos (2gv — 2fedv) A 4 008 (4gw— 4]9(10).
R” (p. 256) should be

du w*dv _;_f
% 1 Qg — a}‘ *d() - (1 +S2) 2 Udv
R ] e — )
¥ @ ) 2 i
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but, by an error which is implicitly corrected, the o which multiplies (1 +s)7 32 f Udv
is omitted. Hence the equation (6) becomes

/d8u B du dQ

+(1+2 f Udv) f (e, vv) Qe cos (cv —fwdv)

e +sz)-*2fUdv}

148~

e [0 {fie a1t

( o)Al IERTI AR T eT i

++2[U) f(e ) Pra+s)te,
in which equation
dQ s dQ L Prdo oa,
Q +u d > PP- 26, 240, ué&&—m’&;)& U, p. 265,
V(e D=2+ fle =AM+, p. 261
But retaining for greater convenience the function f(e, ) in two of the terms,
we have
(1+2fUd) d§“+a )=

’

w ds  AF(1+q)t 7

+(1+ 2/ Udv) f (e, vv) Qe cos (cv—fwdv)

-—7@‘ 1+ 2)3 {dQ s dQ oa du

STt iszdv}

-(1+2 f Udv) M (1 + %) {(1 +s2) 8- 2:(1 - s=)-*}
+(1+2 f Udv)f (e, 9) Py (1 +52) 4@

ARSI i h% (1 +,.Y2)§ SRS

w ds

(dQ. s dQ)

—aU—

-oMa+pta +s”)‘32fUdv

+(1+2 f Udv) f (e, &) Qe cos (cv —fwdv)

~(142 f Udv) A (1 + 42) {(1 +s3)~ 8- ; 1+ sz)-*}

+(1+ 2f Udv)f (e, v) Py* (1 + s7)-1 ©,
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which is

~U@

2 ai ML+t +s’).'§ 2 f Udv (destroyed by term infrd)
+ (142 f Bdn)r (o, ) Qaicos (oo — f wdy)

M+ A= 24l

M1+t 1452t 2[ Udv

+ ;,/ MA+y)tQ+s)7E 2f Udv (destroyed by term suprd)
F(142 f Udv) f(e, v) Py (1+57) 1 @;

or, putting u = %(u, + 8u), this becomes

arefvay (Bt es)= Eaa vy (Gres 90
- V(g +w)

~Ma+ypta +s,2)"i2fUdu

+ (142 f Udv) f (e, ) Qe cos (ov— f wdv)
-+ -2 @)
L 2[ Udv) f (e, ) Py* (1 +52)1®,

agreeing with the Formula II. p. 265, except that in Plana’s last term, instead of

the factor f(e, v) (=A¥(1+4%)), we have the factor M@0 +45%  That is, the last
term, as given by Plana, should be divided by 1442 And this error is introduced

www.rcin.org.pl



360 NOTE ON PLANA’S LUNAR THEORY. [464

from the formula (IL) into the formula (IL), p. 267, viz. the incorrect factor
M1+t is there replaced by its value g; whereas, the true value being MA+h

the factor in (IL.)" should be = 13

b

The corrected formula (IL) is

_ ddu qe {8 S
e —du=—@Q I +‘yﬂ;c05(cv fwdv)

+4q {(1 +s7)7} —3 (1 +s”)‘5}

du 0
+ w0 (Ret B) - (o + ) B,

— 24 {0;8;‘+8u+q(1+s’)* —Q—gr—);zcos(cv fwdv)}fRdv

— Pgy (1497 (15781 - 2 [ R, do)
{% v: — (1 + % o*) cos (2gv — 2f0dv) + 4 * cos (dgv — 4[9(11))} ;

Observing that P is of the order m? and that q is approximately equal to unity,
2
the error in %—82— +8u is of the order m%? as noticed above. It may be right to
mention that I obtained the correction in the first instance by starting from the
fundamental equations, and not as here from the intermediate equation (6), so that
there is not in that equation any error afterwards implicitly corrected in the trans-
formation to (IL).
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