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Eliminating d¢ and ds from (13), (15) and (16) one finds

du\? o e o
(d_¢) +u? = h~%{c?— (1 —mu)?}. (18)
The equation possesses the first integral
u = mh~2(1 +m2h—2)"1 4 K sin (1 + m2h=2)t ($ — ¢&,), (19)
where K = (14+m2h~2)"1[(1 +m2h~2)(c2— 1) A2+ m2h—4]}

and ¢, is a constant of integration. Equation (19) represents a quasi-elliptical orbit
with apsidal angle (14 m2h—2)—}7, so that the fractional advance of perihelion per
revolution is approximately — b2, (20)

This is one-sixth of the amount derived from the Schwarzschild solution, and has the
opposite sign. It is definitely in contradiction to observation, with which the Schwarz-
schild result agrees within observational error.

The only hope of salvaging Littlewood’s theory would seem to be the discovery of
a cosmological solution representing a spherically symmetric expanding distribution
of matter with density uniform at large distances, described by some 6(r, ¢) which gave
the correct perihelion motion.

This work was carried out during the tenure of a Royal Society of Canada Rutherford
Memorial Fellowship.
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It is well known that a necessary and sufficient condition for a bounded function f(x)
to have a Riemann integral over a closed interval [ is that it is continuous at every
point of I, except possibly on a set E of points of I of measure zero. We give here
an elementary proof of the sufficient condition which is simpler than any we have
found in the literature.
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Given w >0, we can find an enumerable set of open intervals covering £ such that
the total measure of these intervals is less than w. And since f(z) is continuous at
every point of I-E, given #>0, we can find for each x of I-E an open interval
J, containing  such that the oscillation of f(z) in J, I is less than 7.

By the Heine—Borel theorem we can choose from this covering of I a finite set, say S,
of intervals which covers I. We proceed by taking the end-points of the intervals of S,
when these points lie in I, together with the end-points of I as points of subdivision
of I and find that with this subdivision of I the difference between the upper and
lower Riemann sums of f(x) is less than 2M . w + % .ml, where M is the upper bound
of |f(xz)| on I. So f(x) has a Riemann integral over I.
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In this paper an integral involving an associated Legendre function and an E-function
is evaluated by means of a known formula for a generalized hypergeometric function,
and from this result some integrals involving Bessel functions are deduced. For the
definitions and properties of the E-functions see (1), §§3-12 and 5-2.

The formula to be proved is

fﬂ (sin 01 T-™ (cos 0) E(p; a,:q; ps:x[sin?6) do
0

_ m (cxl,...,ap,z}l—i-%m,%l—lz»m:x) (1)
TP +dm+ ) TG +dm—dn) " \py, ..., pp 3+ ¥+ 40, i —1n)’

provided that R(I+m)>0and [ampz| <7,

where T—m ,\) — w F(m—n,m+n+ 1; %"‘%A
n( T m(m+1)% ! mal: )
and E(p;a,:q;ps:z) = L(ay) ... P(ey)

P F (p; &,:q; ps:— 1[T),
[(p) .- Tipg) ? 123 o' Pri = 1)
for p<gq.
To prove (1), consider the special case with p = g = 0; then the integral becomes

f” exp (—sin20/z) (sin 6)1 T ;™ (cos 0) db. (2)
0
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