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ABSTRACT

I'he Lane Emden Equation, which was first studied by the astro-physicist Emden is as follows
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With boundary conditions, wfth = {. ¥} = 0, the following solution sa;isfjeing the
boundary conditions was obtained by J.R. Airey.
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We extend this solution up to the term in x

Leibniz's formula was used to obtain the following recurrence relation (RR)
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Now a Taylor's expansion about x=0, will produce the solution. Computational difficultics
arise in evaluating ("), We have discovered the following algorithm, which will make the

computation less tedious.

35



Procreding of the Anmval Rescarch Smpashem 2000, Facsdty of Gradan Studies, Linmverseiy of Kelanoa, Abstract

n! .
. — .‘C,_ "'i\i’ i? ..Sa., .............. .5"} ; 'p',l PP
O™ =X T — S RS Inds s
Where NiSuSy ... .8, 15 the number of possible arrangements of 8,8, .. . .S, such
that §; + SpFe e A8, = 1,8, 28000 i 285, The summation is over at all the

distinet partitions of n.

As the equation is unchanged when -x is substituted for x the expansion contains only even
powers of x and the derivatives of y of odd order evaluated at x=0 arc all zero. From this it
follows that only even partitions of even integers have to be cansidered.

For the prescribed boundary conditions, it can be shown by other methods that the solutions,
given by the following particular m are

3 ; i)
m=10; y=1—1—; mel: y=ﬁ; m=5:y:l_’l+£—) 2
6 X 3

These are very useful. since they can be used to verify the expansion obtained by our method.
The Taylor expansion of the solution is given by putting n=0 in the recurrence relation (RR),
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Using the algorithm (even partitions of 2 are (2))
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Hence, using the RR, by ) =
¢ o

36



Procecuing of the Annual Research Symporium 2000, Faculty of Graduste Studer. niversiy of Kelsnine ABstracis
=3 gives, ya:='—§'—{y"}.:l
Using the algorithm (even partitions of 4 are (2,2), (4))
WM N (22)y,,+7C, N(-*}y. ;
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From the RR for n=4 we have.
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‘Using the algorithm (even partitions of 6 are (2,2,2), (2.4). (6))
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From the RR for n=6, v, =-'§ (»" )y

- Itis clear that this procedure can be followed to evaluate any yz, A computer
- program and a package like the Mathematica can be used effectively to obtain a
Eﬂj!lor expansion up to any power of x, with the use of RR and the algorithm.

37



