Pseudo-random numbers

multiplier & > 4/p, which satisfies the equation
k3 = 2 mod(p) where the modulus p = 99707. Hence
we would expect this generator to fail the serial test with
lags 3 and 6. Other large multipliers have also been
tested and most of them appeared satisfactory. The
last 2 generators in Table 1 use a small multiplier &,
and as will be seen from the results of the serial test
with lag 1 and Test 6—Runs up and down, these
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generators cannot be considered as acceptable. Test 6
was found to be a very useful and sensitive test and it is
surprising that it has so rarely been used.
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Book Review

The Matrix Analysis of Vibration, by R. E. D. Bishop, G. M. L.
Gladwell and S. Michaelson, 1965; 404 pages. (London:
Cambridge University Press, 100s.)

The material in this book may be divided into two main parts.
The first part gives an elementary exposition of matrix theory
and its use in the formulation of vibrational problems. The
second part deals with the solution of the fundamental prob-
lems of matrix algebra by computational methods.

In Chapter 1 the matrix concept is introduced, and matrix
addition, multiplication and inversion and the determinant of
asquare matrix are defined. Chapter 2 discusses the vibration
of a conservative system with a finite number of degrees of
freedom while Chapter 3 covers the theory of linear equations
and discusses such problems as rank and linear dependence.
Chapter 4 takes up the theory of free vibration again, and
covers change of co-ordinates and the effect of constraints,
and gives a more rigorous treatment of natural frequencies
and principal modes. In Chapter 5 the problem of damped
systems is taken up, starting with a simple one-dimensional
model and continuing with systems with many degrees of
freedom. Chapter 6, easily the longest, concludes the first
part of the book with a very comprehensive treatment of
methods for reducing continuous systems to approximating
systems having a finite number of degrees of freedom.

The second half consists of three chapters. Chapter 7
describes the solution of linear equations by a number of
variations of triangular decomposition and includes a dis-
cussion of the effect of rounding errors. Chapters 8 and 9
deal with the solution of the algebraic eigenvalue problem,
the first covering iterative methods and the second covering
direct methods. Included in the last chapter is Householder’s
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reduction of a symmetric matrix to tridiagonal form, and the
calculation of the eigenvalues of the latter by the Sturm
sequence methods and of the eigenvectors by inverse iteration.
For unsymmetric matrices, Lanczos’ method for the reduction
to tridiagonal form is described, and the use of Muller’s
method for calculating the eigenvalues is discussed.

The book contains a very large amount of information and
will undoubtedly be of great value to engineers who wish to
make a serious study of vibrational problems. It includes a
valuable collection of exercises. The main weaknesses are
such as might be expected in a book written by three different
authors with somewhat different backgrounds. The funda-
mental mathematical problem is the determination of values
of A for which Ax = ABx has non-trivial solutions. This
problem is treated several times during the course of the book
by arguments of varying sophistication. It is possible that
engineers prefer this piecemeal approach but I am not
convinced of its effectiveness. Surely it would have been
simpler to deal once and for all with the relevant canonical
forms associated with A-AB? 1 found the second half of the
book much the more satisfying though unfortunately Chapters
8 and 9 were written at a time when new techniques for
solving the eigenvalue problem were still advancing rapidly.
At the present moment most unsymmetric matrix problems
are solved either by reduction to Hessenberg form followed by
the QR algorithm or Parlett’s version of Laguerre’s method,
or by the application of Eberlein’s method; but none of these
techniques is mentioned.

The standard of production of the book is remarkably high
and the price is very reasonable for such a handsome volume.

J. H. WILKINSON
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