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The authors succeed admirably in achieving this aim and we look forward
eagerly to reading the second volume on the calculus for functions of several
variables. E L

110[X, Z].—J. A. ZonNNEVELD, Automatic Numerical Integration, Mathematical
Centre Tracts 8, Mathematisch Centrum Amsterdam, 1964, 110 pp., 24 cm.

This tract is concerned with the automatic integration of systems of ordinary
differential equations with initial conditions. First order and second order equa-
tions are considered, including second order with first derivatives appearing, and
without.

Equations which must be satisfied by the parameters in Runge-Kutta formulas
are developed in a standard way, and formulas are obtained for all orders up to
and including fifth order. Additional equations are developed for parameters which
can be used to determine the accuracy of the method, and this leads to formulas
for approximating the last term retained in the Taylor expansion of the true solu-
tion. (The increment in the Runge-Kutta formula approximates the sum of a
certain number of terms in this expansion. The new formula approximates the last
of these terms, and can be used to keep the error below a prescribed tolerance.)

The formula for the last term can be evaluated only at the cost of a slight
increase in the number of function evaluations per step.

Formulas are given in each case for differential equations in which the inde-
pendent variable appears explicitly, and also for equations in which it does not
appear.

There is an interesting chapter on the choice of step-size, and on changing the
variable of integration, including the use of the arc length for this variable.

Nine ALGOL 60 procedures are given, some for first order and some for second
order equations. Two of them change the variable of integration automatically,
and one uses the arc length.

Five numerical examples are presented to illustrate various possibilities. Two
involve van der Pol’s equation, one consists of 15 second order equations, and
another contains a singularity. One is used to show how a ‘“virtually foolproof”
strategy can fail in special circumstances.

A bibliography of 24 items is included.
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111{Z].—S. H. HorruinepaLE & G. C. Toormy, Electronic Compuiers, Penguin
Books, Inc., Baltimore, Maryland, 1965, 335 pp., 19 cm. Price $1.65 (paper-
bound).

This delightful little book is within reach of everyone, both in price and in con-
tent, although some thought and patience will be required of the layman to realize
the full rewards of a careful reading. It is an honest and apparently successful at-
tempt at popularization of the “black arts” of computers.

Because the book was written in 1963 and 1964 the latest fashions in computing
now sweeping the field, namely, time-sharing and its corollaries, are only men-
tioned in passing. We can hope for an early revision to bring the laity up to date



