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The volume gives tables of (1) and (2) for
v = 0,1, p = 0.1(0.1)5.0, a = 0.01(0.01)1.57, /2, 6D.

Ttems (3) and (4) are also tabulated to 6S for the same », p and « as above. Reliefs
of the functions are presented.

The introduction describes the method of computation and delineates numerous
properties of the functions including series expansions, recurrence formulas and
relations to other functions. Alternate methods of computation are not fully refer-
enced. For example, the introduction shows how the tables may be used to evaluate
the integrals
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0 0
but no mention is made to alternate schemes of computation which appear in the
literature, e.g., the reviewer’s Integrals of Bessel Functions, McGraw-Hill, New
York, 1962. (See Math. Comp., v. 17, 1962, 318-320.)

As the computations are for integer values of », we would have preferred tables
of the functions

(5) i, p) = / e cos nu du.
0
Thus, for example,
1. . .
Fo'(a,p) = ;@o(a,p), Fi*(a,p) = 5”; [ia(e, p) — do(e, p)], ete.

An efficient scheme to evaluate (5) would be to expand exp (p cos ) in series of
Bessel functions and termwise integrate to get

to(a, p) = alo(p) + 2 ; Smmma L.(p),
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+2 > (m*— )Y (msin ma cos na — 1 sin ne cos ma)l.(p),
m=1;mz#n
n>0

The evaluation of (6) is then quite easy on an electronic calculator, since the Bessel
functions are readily computed by use of the backward recurrence formula.
Y.L. L.
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Spheroidal wave functions result when the scalar Helmholtz equation is sepa-
rated in spheroidal coordinates, either prolate or oblate. The angular prolate
spheroidal wave functions, for example, satisfy a differential equation of the form

d 2y du 22 m’ _
%[(1 z)d-z]+<>\,m,, cz —l—t—z—2>u—0.

The solutions of this equation are much more complicated than either Bessel
or Legendre functions, in which, in fact, series solutions of the spheroidal functions
are most often expanded. The complexity arises from the fact that the spheroidal
differential equation has an irregular singular point at « and two regular ones at
2z = =1, in contrast to the three regular ones of the Legendre equation and to the
one regular and one irregular singularity of the Bessel equation.

The construction of tables of spheroidal wave functions involves the calculation
of the eigenvalues A, of the differential equation, that is, those values of X for
which there are solutions that are finite at z = =1, and the calculation of the
coefficients in expansions in terms of either Legendre or spherical Bessel functions.
In the past, such calculations have been, for the most part, sporadic and in many
cases not very accurate.

In Volume I the eigenvalues MA,,(c) and normalization constants N,.(c) are
tabulated for ¢ = 0.1(0.1)10.0 and = ranging from 0 up to a maximum of 20. The
m = 0 radial functions of the first and second kinds, and their first derivatives,
are given for the same ¢ and n for § = 1-0000500, 1-0050378, 1-0206207 and
11547005, corresponding to prolate spheroids of length-to-width ratios 100:1,
10:1, 5:1 and 2:1 respectively. Values of the m = 0 angular functions and their
first derivatives are presented in Volume II for ¢ = 0.1(0.1)10.0 with n ranging
from 0 up to a maximum of 20, and » = 0(0.05)1.0.

All computations were carried out on The University of Michigan IBM 7090
computer. The program is described in some detail.

These tables should be very useful for the calculation of various acoustical
problems that involve prolate spheroids. In electromagnetic theory, however,
only rather simple problems can be treated by means of the functions for m = 0.
In most electromagnetic problems, the functions with m = 1 and often higher
values of m are required.
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