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With this judgement those who have learned to use a computing 
machine will be apt to agree. However, the subject of graphic com­
putation is in itself a very interesting one, and there is also the chance 
that certain problems in geometry and mechanics which are too com­
plicated for arithmetic analysis may yield to some such methods as 
we have here. It is important that every method be as fully deve­
loped as possible whether it may compare favorably or unfavorably with 
other methods. This has been done for the method of graphic com­
putation in this book with scholarly thoroughness. 

D. N. LEHMER 

From Determinant to Tensor. By W. F. Sheppard. New York, Ox­
ford University Press, American Branch, 1923. 127 pp. 
This is an excellent little book the aim of which is to familiarize 

the student with tensors and to give an idea of their applications. 
It is, perhaps, not sufficiently realized that tensors are not merely a 
part of "relativity", the fact being that they permeate almost all 
mathematics. 

Professor Sheppard gives illustrations of the applicability of tensor 
algebra to statistical theory and this chapter of his book is the most 
novel. The fact that tensor theory would be useful in this theory is 
à priori evident from the prominent position given in statistics to a 
quadratic form. 

What caught the reviewer's attention first,. on reading the book, was 
that Professor Sheppard had a happy thought when he tried to intro­
duce the beginner to tensors by starting with determinants. The 
connection between alternating tensors, which are those that occur 
naturally in the study of geometrical figures and their attached inte­
grals, and determinants is a deep-lying one and it is in some respects 
a good plan to reverse the process and obtain the principal results 
on determinants from very elementary theorems of tensor algebra. A 
very good account of determinants and their uses is given in the first 
few chapters of the book. 

We wish to recommend this book heartily, but we must refer briefly 
to a point in it which we regard as unfortunate. Reduced to ordinary 
vector symbolism, the writer says that we can write the scalar product 
idea in the form ml A = B this being understood as equivalent to 
m = (A • B) where m is a scalar quantity and A and B are two vectors. 
If we also have n/C — B the author equates m/A to n/G and says 
thatm/A = n/C is a way of stating that m is the same linear junction 
of A as n is of C (p. 75). But B is not determined by m/A, as we 
can write wi/A — B + IX where X is any vector perpendicular to 
A. We do not, therefore, follow the author in his discussion of the 
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"direct proportion of simple sets" (vectors) but this disagreement is 
after all a small one, being largely a question of terminology. 

The beginner will find the book a valuable introduction and the 
expert an interesting review with a refreshing novelty of presentation. 

F. D. MüRNAGHAN 

The Mathematical Groundivork of Economics: An Introductory 
Treatise. By A. L. Bowley. Oxford, Oxford University Press, 1924. 
vi + 98 pp. $2.35. 
Professor Bowley's prefatory statement of the purpose and scope 

of his book is an adequate description of his accomplishment as well 
as of his aim. He says "Though the simple application of mathematics 
made by competent writers and lecturers can be appreciated by any 
intelligent readers and students, the more complicated analyses are 
only within the power of those who have mathematical aptitude, and 
it is for them that this book is arranged I have attempted 
to reduce to a uniform notation, and to present as a properly related 
whole, the main part of the mathematical methods used by Oournot, 
Jevons, Pareto, Edgeworth, Marshall, Pigou, and Johnson, so far as 
these are applied to the fundamental equations of exchange and to 
the elementary study of taxation. . . . I have not intended to advance 
any new theorems in economics, nor do I claim any originality in 
mathematical results." 

The author points out that the science of wealth and welfare has 
two aspects, one subjective, the other objective. On the subjective 
side, satisfactions and desires are not arithmetically measurable, but, 
on the objective side, goods and services are measurable in terms of 
quantity and price. "At first sight," he continues, "it might appear 
that mathematical reasoning was confined to the objective aspect, but 
this is not the case." Mathematical methods may be applied to the 
subjective as well as the objective aspect of economics, for we can 
detect "equality and inequality, relationship, continuity, variation, and 
other properties" of satisfactions and desires. The mathematical treat­
ment of economic concepts, therefore, embraces both incommensurable 
and measurable entities. 

The chief contribution of the author in this book is to make available 
a uniform, orderly, and consistent treatment of the concepts of economics 
which lend themselves to mathematical analysis. The book will prove 
to be a valuable reference work for the economist with mathematical 
training. But it will have still greater value and influence if its 
applications of mathematics to economics are used as illustrative 
material by teachers of mathematics in their courses in analytic geometry 
and calculus. ,TT ,T -n 

W. M. PERSONS 


