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l. Pr,obletìt :ììtd altptoximatioÌ^s

\\re shall usc a jjìÌtall l,ct,l,ut,llation tnethodximating hypotheses :

.,"uh ,fåUllî.,îrllf"":iïrï Lcrt¡- is scornctrica'y anct d¡,namica,r. *J,rnmer.ic
(ii) !r'c rìrnil, ourserves to t'e first o,,rler appr,oxirììation ì\,ith res_pect to thc snr¿l,ll IjettuÌ.bations.
(iii) Ì\fu uirc a fi.st orrler ac.rrac)¡ \.itrì resrlcct to ,re "qrnâIr pa'a_tnete,rs featuling tìrc trajcctor¡..
This pr,obletn \\,âs âpproaclìecl bryr,esrri*irì"no*r'",;"ïil;;;ì-;';T1Xì,;1lt:i,_i,'l;T"liîålr:::i;

present 
'csurts â'e the rÌrost corrìrplctc for. a fi'st ordãl thcory (see scc_l,ion 4). 'rhis rnathernaticar rrrudcr-has r.mporta., apprications i' cerestþI.nlechanics ând clynârnic astronor'¡, ; trrai i¡' ,',,1 ..'-,,r", olro' usc arl orbitthcory terrrrinology.

2. Ilasic cqu¿ìlions

l't¿1' tho axis me'tioxcd irì ,ypothcsis (i) anct 
'rc 

erl.ator (in thetsrìal meaning) prano cr tre att'aciig bcdy crefinc a ìight-hantrecr car_l,esian fra'rc. we srralr exp.c,ss trrn o.-tiãirî,*ï;.:i'ì,o.'ri* frame inKeple'ian orrri.âr orcme-t-"s, .tr,,osirg as r¡asic tinJ intcrvar the nocrarpericd' -acccrrlilgry, sìrce the motjon is pcrrturì:ed, ri,e start frorn Nerv_ton-]Jurer ecÌuations 'vrlittcn Titrr resl:ect to the aÏgurnent cf r¿rl,itucreu' (e'g' i1, 4,1), considerìng'tht,nr se¡aratery by virtue of hypothesis (ii).So, itr a s¡'mbolic mat,rjx form rve have :
(1) dy þ,u : (Zlp,)EA, y(0) : yo,
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(e) II:
ø lnl2l

| ! c,(1? fq)ùDn-zu fin-zìn-llr)
11,2 ID:.O

rvitlr b: (å¡), j:1,j s: t, 3, arr¿:
(10) br1 - 2pG,,,,l.17 b7z : 2(tt, - I)(1,,,,tI2, bn : 2(n, - I)(ì,,,,,t11),
bz-t - 2(]n^A2 -l lt'r,,,1)2, ltr, - 2lxç,,r,rL I (tùIt,r,,,- (2tt _ I)Go,,r)AR2.
hrs : ((C I D), | 2tr, - !)G,,,,, lj _l (tì,l,,,,n _ (2tt, _ 7)G,,.,,,)IJB,
l)il=(2G_,,-lt',,,)AR,,h\z-_elI))zG,ur.I]_(11,1.',,,_(2n_L)G,,,,,)AzB)
b* : Gn,,,A - (u,l!.,,,,, (2!a. - I)G,,,,r)A lJz,
Ì,u, (lf Dz)(i,,,,,11, bor: elDz)(u, _1.)G,,,,,.I1), bor: elDz)(r.t, _7)G,,,,,¡,2,
br, '1'c¡I)1G,,,,,,,1 

, b^, -= (clD)(tt, -- 7)G11"1112, hr,.3 _ QID)(tt, _ 7)G,,,,,A}J.
Ill Lhis u¡rl llrc l,iglrt-lralrrl sirl-t,s of (l) 9r, (¡.t) eolrtailt onl¡, erlllicil 1.rnrc_lions ,of ru (llrr,orrglr Á, Il) nnA q i,^i,Lif ies corrsirlcrcrl eonsf¿l,rrb or.cl, orre.period.

" ' Oonsider uorù-.the, orhii, equa,tion-in ltolar, coot,dinatcìs rvr,itten asr - pl(t + qA + r'lJ). olrse'r'irrg' rr¡'¡ior,rLÃis tììil, ïl'""i,ä,,r triiJ';;;,,;:
lij",,l:,,lli;ìi.o'tleÌ 

itt r¡ iLrrtl l', årrrl'rir,¡rlncc Llìe rlrr¡¡¡¡1- ii, n rn¿ E.'È;,
(8) dy/cttr, : IlQ,
n'lrere 0 - (l , 11, lr)1' nntl :

3. Ilesul{s

T¡et, rrs nr¡u, ilrtl,orlrrt,e (8) (l()) irì
rvlrose inlnglancls ar,o of tho ft.¡rin il,l,', .¡ .(11) 

^y 
: r)0,

l'ilh :

({),_g,nqt ìro,mo\/e the intograls
N. \\rith this (B) becorn.,,s :

(r2) ' D: Ë'i'r,,(Rf1t),Dn-2,,,tt,
arrl el : (d*), i :r;1,, : i-;:."i""",
(13)'. ,/rr - dr, : dzz: drr: tls, - tlnr: du1 - clu, - e,

:' drz : 2(n - I)G ,,,,,.,1(I n_21ù*r _ I,_zr+r)t
tl¡ : 2G,r,,,I tL_z,,-r i (I,.,,, _ 2G ,,,,)f ,-zu,+r)

, ,(lzs - (2tr, - I + (C lD)r)G,,r,f u_r,,, { (n h.,,,,, _ (2,n _ I)G',,,)I,,_zùt+21
ilrr:((2tr, -1 - (ClD)z)G,, 

-,tùß,,,,,,)I,,_2,,, I(tt,þ.,,,,,_(2,n 7,)G,,,,,)I,,_2,,,*r,

, dqt" : (C I D2)G ,unl tt_2rtt,1 clo" : þr, \)(C I Dz)G ,,,nf n_zür+r,, dr, : ('tt - 1) ( C lD)G,,,,,(I ,,_zilt_l _ I,_r,,nr),

rvltclç /¡ : -Ilickr,, je N
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nhere Y : ('p,11,h,{),i)"', Ã: (i-S, T,lI')1', B: (II¡,),,i:1,i¡, 3:1,3,
s,ith :

(21 Er.: Uts: Es1' - [ìsz : Est: Itro': 0' X" - 2f ir¡

Err: r"zf), Itr,, : r2(r(t1-l A)lp + A), lNß: l;tt'3LlCl(pD),

It)il: -1"'A,Ilrz: r'z(r(tc 1- I:)lp + B),IJB,: - t1rBJ3{'}lQtÐ),

IXqs - r3liI(PD), IÙuz: t'3'4f P'

s,vstcìrll, ? : sernilatus

'il"t,iì^o:"ii'Tii.fi
ñ,,, -lktlñ, iJì,,i' u,'""il;i h'ír;

llìre t,¿uiat,ions 1\'e search üot are :

(3)

.lvhet,c thc intcgla,ncls atc'¡trovitled 1l¡. (1), anit 
-thc 

intoglals.are perforrrrccl
t p l. Iìr'hypolhesis (iì), rvc cousider

sidc of (l ) as bcitrg
tia,I I'alucs Yr. llira,rirt

,0tt ; t,hc fircl,or Z *'\ll
in a,c1r,anc'c.

I3v h.vpoi,hesis (i), the pertru'lliug funcbit.rn is (c'ø' l8 l) : :

(4) (J':Vfrc,,1i"r-o'+i)-¡r,,(sin?)t

*,he'e 7l : cqrìtì,1,o¡ial racliu*'o', ,n" attracting bocly, c, : dìrnensionloss
*r,ãtf f*"ortt"i""* fcatut'ùrg thc -¡llitvit,at,ional field, <o : l'atituder Pn :

- [rtrgôncl ltr ptrl,vtlottlials. \\'ifh Lltis r\ is:

(5) A : ( Ui, LI'e )'-1(Alß) talt o, {I*r-t C sec 9)?'r

subsct'ipts tnalking partial derivatives. Pelfortning |he calculntions,
talcing lnto accouni thc facb that sin I : l)13, anil rvliting :

.. (-[)'r'r](ri f-l)(2r¿ - 2nt)t ,, (-l)"'(n, -2tn)(2tt' -2m)!Frr,rr: I tin,,- 
2r,nl(rr_*)1.("_21tt)1,

(6)

we h&trc :

(7)

.wii,h a : (tr'r,nl)t G,r*A, &nrr]f D)r'.

rAY: \(dY/dî¿) (trr,

J

Ø 1il121

A : t 
'\' 

¡t'c,,Il,"t'' 
Qt+z)llt'-zn¿ Iì¡-2ttr-1¿¡,
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\\'e perfo'rn sepåì,ratel)' trre i'tegr.ars i' (18), for cyeu aììd odd ?¿.For r¿ : 2t¡ ancl tahirr.g into àccount (6)] (11) _ irljt;ì t; i

Attraction Field 7t

(14)

\l'ltet'c :

(15)

^Y 
: FQ,

rnall ltar,arneters c,, characterize the

æ¡F: T \ rcr¡( R I P)2t D2L-2",f[ t,,,1,

(16) I{¡,,, : (-1)',+1(-tú _ 2m)! (2t - 2nt, + 1)! !

2ït-ìt_7nù I (t - nt, + 1)! (2t - nt)l (2t - Zm, ! L\t ,

and f : (Í*), j :r, 5,s : fi s,iilr.[" : 0 exccpb :

(771 lzs:t(2t+rr(2t-2nt,+1) _(4f _lxf _nt)_
- 2(ClD)r(t - m)(t - nt, { \1,

" Ísz: - t(zt + 1) - (4¿ -- 1)(¿ -n1,) + 2(ClD)r(t _na\(t _ nz f 1),
.fat, : - z(ClDr)(t _ m)(t _ nr, f 1).

Iìor r¿ :2t + 1, and taking into account (6), (t1) _ (18) lead. úo:
(18) ay : cg,
\t'here :

(19) C:fr f ,cr,*t(ElIù"+tDz'-2"'+LI{t,,g¡
t:l u:O

REFEIìI]NCES

(20) I(¿,,, : (-t)*¿(+ú -2ttt, l2 )l (2t - 2n'r I L)!t
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i'rlìi'Tn;t." 
*t tI ob se r utt! i i I ot tt p t i c e a I c sat¿I i'

ilte Nodat'':rri:!*'r, 
t;;,;

'i t å rf' tr' ¡;'1;,i"i'1ÍT : ;: 
t lte E a r t h' s G r a u i t a-
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_4sl rono nt i c aI O b se r ua I or u
Stt', Ci¡¿çi!6¡ 1g "

J400 Cluj_Napoca, Rontania.

2|t-''t?tr! (t - nt + J)! (2t - ttt, { I)l(2t - 2tn, + 1)!
ancl g : ({tù, j :J.j , r : 1, B, I,ith 91" : 0 excepl, :

{,2L) (u:2?¡ gzr: -l¡ !J+s: elDr)(zt - 2m * 1), gu, : ClD.

4. Commcnts

terrns have zeroth or.cler effects in cc
effects in the sernilatus rectum, lon
nation.

. 119 prnblcm presentecl ancr sorvccl rrrxe constitutes a goocr appr.xi-rnâtion for clifferenl, problerns of celestial rnechanics and O!rár"1"'ã*iio-nolìl)'r ar rrtanl, is the planctal¡. satöUites rnotionbheor'¡'. üttiitirrg hvpothesis (i), its
+;*.1*ti iat r L li., î-/,, ilÍiert r\¡ - - l'z : - [/', ol¡tained from


