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Abstract. Guseinov, Mamedov, Kara and Orbayrémana — J. Phys. 56, 691 (2001)) propose
methods for evaluating the reular auxiliary functiong\n(p) andBy(pt) for the range 1K n < 60

and 25< pt < 60. However, their procedure fé(p) is not new, and that fdB,(pt) is less efficient

for their target range than another well-known method. Their approach does have merit for smaller
non-zero values oft. Two minor errors in table 1 of their paper are also identified.
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In a recent paper in this journal, Guseindiamedov, Kara and Orbay [1] (hereafter
GMKO) discuss the evaluation of the auxiliary functiohgp) andB,(pt) which arise

in electronic structure studies of molecules [2]. GMKO claim that the methods discussed
in their paper constitute an improvementin teehinology for evaluation of these integrals

in the range 1 n< 60 and 25< pt < 60. But, for that target range, GMKO’s method for
the B, is less effective than a straightforvagprocedure which has been known for many
years. There is, however, a range of smabtefior which GMKO’s approach is competitive.

Taking firstAn(p), generation by upward recurrence (as used by GMKO) is not new; it
has been the approach taken ever since 1929 [3], and it is numerically stable for all positive
values ofp. GMKO’s statement, attributed to Flodmark [4], that ‘ComputatioAg(fp) for
small internuclear distances is very difficylis neither correct nor what Flodmark wrote.
Flodmark was referring to the fact that upw@aecursion was not a satisfactory way to
generate th8,(pt) for small non-zergt.

For By(pt) at largept, GMKO's suggestion of generation by downward recurrence in
nis of extremely limited value. For exampleffédrencing error in the recurrence relation
causes fopt = 60 a loss of nine significant figures by the tiBg is reached starting from
an accurate value &5, so that, using 16S arithmetic (precision 16 significant digits, about
that of 8-byte floating-point computatior; 7 is only given to 7S. On the other hand, up-
ward recurrence frorBg at 16S yields alB,, throughn = 60 to 16 figures. Since GMKO’s
prescription for obtaining an accurate valueBgf requires downward recursion from an
initial value of By approximated byBg for someN > 136, it is for pt = 60 that is both
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more efficient and more accueajust to recur upward from = 0. Similar observations
will apply to all largerpt values.

As pt is decreased, downward recurrence stays accurate longer, but gten4®, 16S
upward recurrence yield3sg at 15S, while 16S downward recurrence (starting fi®my
set toBp) produces only 11S accuracy fBg;. A further decrease, tpt = 30, leads to a
situation in which 16S downward recurrence (starting fidggset toBg) does give better
results than upward recurrence for- 25, but even in this case upward recurrence yields
Bgo to 10S. Finally, apt = 25, 16S downward recurrence is superiorfor 20, while 16S
upward recurrence giveBgo to 6S. If now one considers that tiBg of largen are to be
used in the context of expansions that will be nearing convergenneh§0, it becomes
evident that accuracy for smalleis more important than accuracy at largeand upward
recurrence will be the preferred method for GMKO's entire target range.

GMKO's procedure will, however, be useful for values mif which are smaller than
those in their target range. F{pt| < 6, downward recurrence with 16S computation can
yield all B, for n < 60 to about 15S. Fopt between about 6 and 25, accurate results
for n < 60 via 16S computation will require both upward and downward recurrence; the
simplest prescription will be to recur upward untit> |pt|, recurring downward to obtain
the remainingy,.

For persons wanting to use the entries in GMKO's table 1, we identify two errors (prob-
ably caused by transcriptiori accurate data for incorrenj for pt = 30. Corrected values
of By, for this pt value are:

n=50 +1.325358067793%B+ 11,
n=55 —1.247655939042F+ 11.
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