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On Lie™s Reduction Theorem with an Application 1o Jsencropic Fluid Sphieres
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Abstraer

Assuinug thal, the Interior ol the star is [illad up with perfect fiid the correspondice Finseics
cquaticons one represented ordivary o Merenial equaticn ol 3" order invelvime a parameer K. THEGwen)
valwe of K are reaporsible for difforent models of ile Tuid sphete.

There exist many papers §21, 137, [1], [3] and 1G] study Whis problem |y seek a serics soluticn
ILL_: -F A k} awd fomd special casss for parameler B isclude prarLicilar solutions witl plysics?
fnAYAIs,

T il present puper. the gencrsl solution {eptimal sol.tion) have been found b e gimilarie.
methid of differential equalions and specialy Lic's rduction theetem. the soluljon thar we
ohliined was in teimos ol speeial funetions, namely the confluent hypergomeateic fnelions.
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Vaidyo P.C oand Tikekar have utifized the r7(d87 sint Al -y (1 !
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gpheraids 1o dezeribe the pravitationad 224 inside whers oo g s the melric (217 s regular
the sizperdense siars [2]. Plsically the interior ol R
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stars 15 @ perfeel uid and mathematically the md  pwdlive datlaite at all poiats £°¢R " and ils
Finstein's cquation  reduecs  to an. undinary describes the finid filled star the Finstein's field
dillereatial equation of 2™ arder which involves a equalicns
parameter K. Vaidys analvsed the model Tor "
o 1 - & I' [ A Ju-':.; na! ]
Kows i, Po-gig . = snfla-Flho, g, '
Famesh Tikekar (197 discussed the mode| i—1.22

coeespending to K ~—7[3]

Ly 1996 Maharaj and P.G L. Leach presented
a new class of algebric solution for all the negative
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supply the follewing cxpression for cvery denaily

intzgral valee al K {4 s Promure P Mew vector V' with isewropy
Gupta and Jasim (2000, 2003) have obtained  Condifions {1 = 42 . 14}
e mosl exact sencml solution with  some N . .y T
restricled conditions [, [7]. Eap - -"”R ; ] [ I :i_{ son] ¥ : : I
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with . ko and e equation {2.6)
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Ohee we sobve the Tinear equalion (2.7 the
orpression for pressuns and Oow veclor cas be
obtained casily .
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Vaidva-Tikekar bave sobved the cquelion
27 far k = — 2 and | Tikekar dizcosscd the
prablam with lkk=- 7,

In the nesd seetion the autlees chlaine] a
new pencral goluticn toptinal solutiond of equation
{27y and construct 8 most general wodel, e
methad start with the uswal svimery soluton but
a wseful manipulation sends the whole sobakica 1o
closed form with help of Matlal ¥ 6.

A Mathematical Formulation

We consider & coe — poiameter Lig grovp of
franstormation
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4. Leroup - Invariant selution
[ wee wrile coguention §2.7 3 in 1he primed form

ared substitured from equations {310 and (4.2) for
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subisnimiie [4.5] 01 2Oual s (4.5}, we have
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iz well defined privided ¢ i not meostive
integer . and convergelor |x|<1 and any salutions in
other regiows are oblainable by analvtic
continuation of these sulution
therefore wo find
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5. Lie"s Reduction Theorem [4]

Lel  the  gpemeral  form of  Owdinary
Difterenial liguarian of the seeond order is
wo (N, v,y 8 o U, (5.1}

We always by written 22 2 pai coupled IR of the
firal orcler as Lollow
y=u i
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Lich one — parameter family of curves
delines a sorface in [%yu} — spacs and denoted
by cquialion 4.(3.-_ IR c} () —— (3.3}
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G, Applicelion of Tae’s Reduction Theoran
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