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A BSTRACT. The efficient Fourier tr ansfo rm (EFT) and FfT algorith ms arc described and their
computational ctllciencies with respect to the direct method arc discussed. An efficie nt procedure is
proposed for the reordering of da ta set; the usc of EFT algorithm for the initial Fou rier transfo rms
and restrict ing the size of final subse ts (0 no t less than 4 i ~ also suggeste d for saving computati o n
time in the FFT. It is foun d tbal on average the FFT with the pro posed modifications is more than
twice as Iust as the original FFT . The amount of o verhead ope rations invo lved in computer routine.
based on the modified FFf is estimated.
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1. Introduction

In recent year s various spectra l models of the
atmos phere have been developed by l.Iourke ( 1972 ,
1974 ) and others , and used ex tensively with success
in many dyna mical s tud ies and num erical weather
prediction. The cu rrent revi va l of the in te rest in
spectral models. is ap pare nt from the sudden increase
in the vo lume of the reported studies using spec tral
techniques, particularly in the last decade. It is linked
to the fact tha t presen tly spectral models are a, effi­
cient as grid point model s with respect to compu tauon
time which has been made possible by the advent of
the tru nsforrn method developed inde pende ntly by
Or szag ( J970 ) and E liascn C/ al, ( 197 0 ) for spectral
multiplicat ions. In the trunsform method the compu­
tation of the non-linear terms arc performed in the
following two stages, In the lirst stage the variables
arc transformed from l he spectral space 10 the physi­
cal space and the grid point values of The lion-linea r
terms are obtained . For this purpose the grid point
values o f the variables invo lved in the non-lin ear terms
at Gaussian latitudes and equally spaced longitudes
arc o btained from thei r spherical coc tlicicnts by the
usc of Legendre inverse transform along latitudinal
direction and the Fourier inverse transform along
zon al direc tion. Fi nally, the grid point values of the
non-linear terms are obtained by multiplications of the
required values. In the second and final stage the

spectral representation o f the non-linear terms arc
ob tained by computin g the spherical coefficients
from their grid poi nt values with the help of the
Legendre and Fourier transform along latitude and
longitude respectively. T he overall performance of the
transform method is determined to a large extent by
the saving achiev ed in cornputar ion lime in performing
the Fourier transforms.

The pu rpose of The FIT (Fast Fourier Transform)
is to develop an ellicic nt algo rithm for computing the
sums occurri ng in the expre ssions for Fourier trans­
form. The FrT algorithm, gcncra llv involves recur­
sive relationships, when used reduces con siderably the
numbe r of arithmetic operat ion s involved in com pu­
ting the' Fouri er transform. The first F FT algor ithm
was introduced by Cooley and Tu key ( 1965) and
subsequently its ot her versions were developed. The
original FFT algor ithm of Cooley and Tukey requires
that the leneth N of data set should be even and
prefer ably its ma jor pan be expressible as Ihe pro ­
duct s of factor 2 in orde r to exploit the full potential
of the algorithm. Some other versio ns of the FIT
as discussed by Tcmpcrton (1977) seem to be more
efficient than the Cooley and Tukey algorithm and
also applica ble to more general cases whe re the Cooley
and Tuk ey algorithm fails. Even in cases when N
cannot he factorized as a power of 2. but can be
factorized as a power of some odd number, these
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