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and on replacing # by n-1, & permissible operation,
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where n = 0, —I are omitted in the summation. Since
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converges absolutely and H(r)=o0 ( 1 (1-—7‘)) , we have
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and this is the resgult (20).

This method does not seem applicable in the case when xe®¥-1
along a radius where § is a real number such that 6 == ma-}-n for integers
i, m,n.

T would like to thank Dr, Mohindar Singh Cheema for comments on
my manuseript. .
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AUTOMORPHISM GROUPS OF RESIDUALLY FINITE GROUPS
GiLBERT Baumspagt

1. Suppose that G is a finitely generated residually finite group
with automorphism group 4. Let aed, a1, Then for some ge&
alg) #£g. Puth=alg)g™". Since k3£ 1 there is & normal subgroup of ¢
of finite index not containing 4. Now in a finitely generated group there
are only finitely many subgroups of fixed finite index » (M. Hall [1}).
So there is a characteristic subgroup K of &, of finite index, not containing
#. The automorphism group A induces a finite group A (=A]LY of
automorphisms of the finife group G/K. But h¢K; so a induces a
non-trivial automorphism of G/K. Consequently a¢ L. So 4 is residu-
ally finite. Thus we have proved the following theorem.

TanorEM 1. The automorphism grovp of o finitely generated residually
finite group is residuclly finite,

Theorems of this kind are rare in infinite groups, since properties of a
group arve seldom inherited by its automorphism group. It is, therefore,
not surprising that Theorem 1 has many interesting applications. It
suffices, perhaps, to give three of these.

2. Let R be any ring with a unit element which is additively a finitely
generated abelian group. Then any group of matrices over R is residually
finite, by Theorem 1, sinee it can be viewed as a group of automorphisms
of a finitely generated abelian group. In particular, then, the integral
unimodular group is residually finite. Buf it is easy to see that a free
group of infinite rank is one of the subgroups of the unimodular group.
So our argument has yielded a simple new proof of a theorem of Levi [2] e
which asserts that a free group is residually finite. ;_f il

3. If F is a finitely generated free group, then its auwtomorphism
group ¢ is residually finite. But ¢ is finitely generated (Nielsen {3]).
So its automorphism group ® is residually finite. It iz perhaps worth
pointing out it is not easy to prove either ¢ or @ residually finite by a
direct procedure, starting out from given presentations of them.

4. Polycyclic and finitely generated metanilpotent groups are residu-
ally finite (Hirsch [4] and P. Hall [5], respectively). So their auto-
morphism groups are residually finite.
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1 @ is residually finite if there corresponds to each z € & {& # 1} a normal subgroup
N, of & such that ¢ N_ and G/N, is finite.
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NOTE ON A PROBLEM IN ELASTODYNAMICS
W. E. Wrintiams

1. Introduction

In this note the techniques developed by the author [, 2] for reducing
certain boundary value problems to the solution of a Fredholm integral
equation of the second kind are applied to a problem in elastodynamiocs.
The problem considered is that of the torsional oscillations set up in an
elastic stratum, one face of which is rigidly secured, by a rigid circular disk
which is attached to the free surface of the material and which performs
simple harmonic oscillations about its axis. This problem has recently
been considered by Colling [3] who also reduces it to a Fredholim integral
equation of the second kind and obtains an approximate solution by
iteration when the frequency is small and the depth of the stratum large.
The integral equation obtained here is not identical with that derived by
Colling, the discrepancy is due to the existence of a slight error in the
analysis of [3].

The author is grateful to Dr. W. D. Colling for showing him a pre-
publication copy of his work. '

2. Solution of boundary value problem.

Cylindrical polar coordinates (p, ¢, 2) are chosen so that the elastic
stratum ocoupies the region 0 <z <f A disk of unit radius is assumed
attached to the portion 0 <Cp <1 of the free surface z = f, the disk per-
forming simple harmonic oseillations of amplitude @ and period 27/w about
its axis. The density and shear modulus of the elastic material will be
denoted by p, and u respectively.

The boundary value problem reduces [3] to the solution of

o2 1 o?
a—P—z‘!‘—P‘%—%Jra—zz-i-kzﬁ:{), (1)

where k? = p, w?{u, subject to the conditions,
v(p,0) =0, 2(p.f)=Tp, O=<p=l,
d
a—:(p,z)=00nz:f, pz=l

v is required to be finite and continuous at all points within the stratum
and dv/0z is assumed to have a singularity of order (1—p?)* near the edge
of the dise. At a large distance from the z axis v is required to represent
a disturbance travelling outwards. '
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