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Abstract. The Comment ‘on the computation of auxiliary functidhg p) andBn(pt)’ (F E Harris,
Pramana — J. Phys. 61, C779 (2003)) is analysed in the arbitrary range of parametgrandpt. It
is shown that our downward recursion approachBig(mpt) in the ranggn/pt) > 1 is more efficient
than the well-known upward recursion method, and the upward recursion procedég fpdoes
not have merit for smaller non-zero valuespfp < 0.01).
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1. Introduction

Evaluation of the auxiliary function&,(p) andB,(pt) is one of the most important prob-
lems in electronic structure studies of molkxu[1]. Numerical analysis of accuracy for

the arbitrary range of parameterg andpt in these problems are naturally followed with
interest [2]. In the Comment, Harris [3], claims that the upward recurrencA.fa) is
numerically stable for all positive values of and the downward recurrence method for
Bn(pt) introduced in our paper [4] is less effective than a straightforward procedure which
has been known for many years; there is, however, a range of smpalfer which the
downward approach is competitive. In this reply, we present computer results that show
that the upward recursion procedure is noterically stable for the calculation 8f(p)
andBp(pt) in the rangep < 0.01 and(n/pt) > 1, respectively.

2. Accuracy of the computer results

The auxiliary functiong\,(p) andBy(pt) satisfy the following recursive relations [5,6]:
Upward recurrences for An(p)

An(pP) = (NAL_1(p) +€7P)/p, 1)
Ca(p) = nCn_1(p) + p". (2)
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Upward recurrences for Bn(pt)

1
Bn(pt) = H(an,l(pt) +(=1)"eP —e™ P, (3)
Downward recurrences for An(p)
1
- _eb
An(p) = o (PAa(p) —€7F), (4)
Ca(P) = ——= (Cara(p) — P ©)
nti ot '
Downward recurrences for By(pt)
1
Bn(pt) = —— (PtBnsa(pt) + (—1)"e™ +e ™), (6)
n+1
where [6]
e P
An(p) = ch(p). (1)
Table 1. Numbers of correct decimal figures fAr(p) obtained from upward recur-
rences.
p=0.01 p = 0.005 p=30 p=50
n Eq. (1) Eas(2.(7) Eq.(1) Eas(2.(7) Eq.(1) Egs(2.(7) Eq.(1) Eas(2)(7)
25 [ <) [ [ 00 [ [ 00
30 00 ) 00 00 ) 0o 00 43
35 00 ) 00 00 ©0 32 00 )
40 [ (<) [ [ <) 31 [ 00
50 0 ) 0 00 ) 00 ) ()

Table 2. Numbers of correct decimal figures f8n(pt) obtained from upward and

downward recurrences.

pt =30 pt =40 pt =50
n Eq. (3) Eq. (6) Ea. (3) Eq. (6) Ea. (3) Eq. (6)
25 8 0 3 0 3 0
30 <) <) 3 <) <) [*)
35 00 ) 3 00 ) )
40 8 [ 3 0 0 )
45 0 0 4 0 -1 0
50 9 ) 4 ) -1 00
55 0 0 4 0 -1 0
60 9 o0 5 ) -1 o0
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Response to the Comment

In eq. (6), we should start the downward recursion with an even valoggsatisfying

d
N2 ax for Nmax= pt. (8b)

+ Nmax for Nmax# pt, (8a)

One can determine the accuracy of the poter results obtained from the upward
recurrences (downward recurrences) by the use of the downward recurrences (upward
recurrences). The numbers of correct decimal figurgsand my determined from
Afy, =10"™ andAfq = 10~™ are given in tables 1 and 2, whetd = f- — fR. Here,
the valuesf and fR are obtained from the left-hand side (LHS) and the right-hand side
(RHS) respectivley of the above-mentioned equations.

As can be seen from the tables that eqs (1) and (3) for the upward recurrences are not
numerically stable foA,(p) andB,(pt) in the rangep < 0.01 and(n/pt) > 1, respectively.

With the calculation o\, (p) for p < 0.01 we should use eqgs (2) and (7) taken from [6].
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