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ABSTRACT. Roundoff error propaga tion s in the computation of Legendr e polynomial withcos 8 and 0 as
the basic variables an:discussed . An iterative scheme with I) as the basic variable. rOT computingall the zeros or
Legendrepolynomial basedora the quadraticconvergent Newtc n-Ra phson method i..presented and their acc uracy
i... determined by using different appropriate invarian t relat ions.

2. Choosing the basic \a riablc

The normalised Legendre polynomial of degree fl . i.e.,
I' ,( eos 0). can be exp ressed in the form :

One of the main purposes of this study is to identify a
suitable procedure for minimi sing the errors. Another
important problem associa ted with the usc of New ton­
Raphson iterative method for finding the zeros is the
converging of many initial approximations of the zeros
to a single va lue in the co urse of iteration. One
way to avoid th is problem is to choose the initial approxi­
mations quite close to the exact values. Other possib le
solution of this prohlem is to usc the alternative method
(Aberth 1973) specially developed for th is purpose.
In thi s paper we have chosen first alternative and same
is discussed.
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In majority of the present spectral !"odcls of the at­
mosphere (Bourke J972, 741 ; Maehenhauer et of.
1972 and others). the transform method as develop­
ed independently by Orszag (1970) and Eliassen " of.
(1970) is used for obtaining the spectral representation
of non-linear terms. In the model s where spherical
harmonics are chose n for spectra l representations of the
var iables, the tr ansform method involves the Legendre
transforms of non-linear terms along the rneri­
dional direction. The merid ional integration can be
numerically performed exactly by using a Gauss­
Legendre quadrature formu la of appro priate order.
An idea of the high order of Gauss-Legendre quad­
rature formula requi red in the models may be easily
understood from the following examp le. A high reso­
lution spectra l mode l with the rhomboidal tru ncati on at
wave num ber 30. genera lly preferred for extended range
pred ictio n and other experiments. uses the Gauss­
Legendre quadrature formu la of order 76. which is
quite high.

The abscissas of Gauss-Legendre quadrature formulae
arc the zeros of Legendre polynomial. Among the few
pro blems that arise in the numerical co mputations, the
most serious One is the presence of large errors ," the
computed va lues of the pol ynom ia l and its der ivatives.
This is due to the ut ilisation of pol ynomial c xpanstons.
which limits stro ngly the acc uracy of the zerOs.

1. Introduction
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