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Reference is also made to the treatise by Luke [2], which includes a discussion
of this integral, and gives an equivalent expression in closed form when b = 1.

J.W.W.
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Consider the Laplace transform pair (which we assume exists)
ctim

W e = [ a0 = o™ [ e dp

where ¢ > 0 and ¢ lies to the right of all singularities of g(p). Suppose that g(p)
is known and can be represented by a polynomial in 1/p. Then an approximation
formula for f(¢) is readily constructed from the second formula in (1). Now it may
be shown that

ctiw
[ r P Par™) dp = dun
(2) c—100
(=1)"n!
@2n — 14 8)(n—1+ )
where 8., is the Kronecker delta, and in hypergeometric notation,

P.(x) = 2Fy(—n,n 4+ s — 1; 1)

h, =

(3)
= (2 —2n — 8)p " \F (—n;2 - 2n — s;i—).

This shows that numerous properties of P,(z) follow from known results on con-
fluent hypergeometric functions. In view of (2), we have the approximation

(4) 5O ~ @5i)™ 3 Avag(pe)
where
(5) Pﬂ(pk_l) = O’ k= 1’ 2: tec, N,

and the weights, A: ., are the Christoffel numbers. Thus, the approximation is
exact if indeed g(p) is a polynomial in 1/p of degree (2n — 1). A convenient formula
for the weights is

n—1

(6) A = mz=o {Pm(pn—l)}z/hm .

The pamphlet gives some properties of P,(z), though (3) and (6) are not among
them. The following are tabulated to 7S: px , Ak, for k = 1(1)n,n = 1(1)10, and
s = 0.1(0.1)3.0.
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The case s = 1 has been treated by H. Salzer. (See “Orthogonal polynomials
arising in the numerical evaluation of Laplace transforms,” MTAC, v. 9, 1955,
p. 164-177, and ‘““Additional formulas and tables for orthogonal polynomials
originating from inversion integrals,” J. Math. Phys., v. 40, 1961, p. 72-86.)
These latter sources give the zeros and weights to 15D for n = 1(1)15. Note that
Salzer’s quadrature formula is exact if g(p) is a polynomial in 1/p of degree 2n
such that g( ) = 0. In the booklet under review, the quadrature formula is exact
if g(p) is of degree (2n — 1), but g( = ) need not vanish. Thus the Christoffel numbers
in Salzer’s work differ from those of the present author. However, the zeros are
the same. Twice the negatives of the zeros of P,(z) have been tabulated mostly to
5D by V. N. Kublanovskaia and T. N. Smirnova. (See ‘Zeros of Hankel functions
and some related functions,” Trudy. Mat. Inst. AN, USSR No. 53, 1959, p. 186-
192. This is also available as Flectronic Research Directorate, Air Force Cambridge
Research Laboratories Report AFCRL-TN 60-1128, October 1960.)

Y.L L.

16[M, X].—E. L. Ausasiny, R. J. BELL & J. R. A. CooPER, A Table for the Evalua-
tion of Slater Coefficients and Integrals of Triple Products of Spherical Harmonics,
National Physical Laboratory Mathematics Division Report No. 49, 1963,
xi + 163 pages.

This is a table of integrals
+1

. T (2) 07 (2)O7 () da

where

1/2 2\m/2 l+m

1
2 0+ m)! 120 dpttm D’

0<m=z=1l

is an associated Lengendre function. These integrals are closely related to integrals
which occur in molecular structure calculations (see, for example, [1]).

Values of the above integrals are tabulated to 12 decimal places for (m., I;
integers)

my = my &= my = 0,
Lh=h=si,
Iy + lp + I3 even,
(b= =L Sh+1,
h,l £12,1; £ 24

Under these conditions the integrand is a polynomial of degree =48, and thus can
be calculated exactly, using an n-point Gauss-Legendre quadrature formula (3, p.
107-111] for n = 25. The tables were computed using the 25-point formula tabu-
lated by Gawlik [2] and recomputed as a check using the 26-point formula. The
calculations were carried out on the ACE computer, which has a 46-bit floating-



