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The following work embodies the subject-matter of a lecture course which I have given to the junior and senior electrical engineering students of Union University for a number of years.
It is generally conceded that a fair knowledge of mathematics is necessary to the engineer, and especially the electrical engineer. For the latter, however, some branches of mathematics are of fundamental importance, as the algebra of the general number, the exponential and trigonometric series, etc., which are seldom adequately treated, and often not taught at all in the usual text-books of mathematics, or in the college course of analytic geometry and calculus given to the engineering students, and, therefore, electrical engineers often possess little knowledge of these subjects. As the result, an electrical engineer, even if he possess a fair knowledge of mathematics, may often find difficulty in dealing with problems, through lack of familiarity with these branches of mathematics, which have become of importance in electrical engineering, and may also find difficulty in looking up information on these subjects.
In the same way the college student, when beginning the study of electrical engineering theory, after completing his general course of mathematics, frequently finds himself sadly deficient in the knowledge of mathematical subjects, of which a complete familiarity is required for effective understanding of electrical engineering theory. It was this experience which led me some years ago to start the course of lectures which is reproduced in the following pages. I have thus attempted to bring together and discuss explicitly, with numerous practical applications, all those branches of mathematics which are of special importance to the electrical engineer. Added thereto are a number of subjects which experience has shown me to be important for the effective and expeditious execution of electrical engineering calculations. Mere theoretical knowledge of mathematics is not sufficient for the engineer, but it must be accompanied by ability to apply it and derive results - to carry out numerical calculations. It is not sufficient to know how a phenomenon occurs, and how it may be calculated, but very often there is a wide gap between this knowledge and the ability to carry out the calculation; indeed, frequently an attempt to apply the theoretical knowledge to derive numerical results leads, even in simple problems, to apparently hopeless complication and almost endless calculation, so that all hope of getting reliable results vanishes. Thus considerable space has been devoted to the discussion of methods of calculation, the use of curves and their evaluation, and other kindred subjects requisite for effective engineering work.
Thus the following work is not intended as a complete course in mathematics, but as supplementary to the general college course of mathematics, or to the general knowledge of mathematics which every engineer and really every educated man should possess.
In illustrating the mathematical discussion, practical examples, usually taken from the field of electrical engineering, have been given and discussed. These are sufficiently numerous that any example dealing with a phenomenon with which the reader is not yet familiar may be omitted and taken up at a later time.
As appendix is given a descriptive outline of the introduction to the theory of functions, since the electrical engineer should be familiar with the general relations between the different functions which he meets.
In relation to " Theoretical Elements of Electrical Engineering," "Theory and Calculation of Alternating Current Phenomena," and " Theory and Calculation of Transient Electric Phenomena," the following work is intended as an introduction and explanation of the mathematical side, and the most efficient method of study, appears to me, to start with " Electrical Engineering Mathematics," and after entering its third chapter, to take up the reading of the first section of " Theoretical Elements," and then parallel the study of " Electrical Engineering Mathematics," " Theoretical Elements of Electrical Engineering," and " Theory and Calculation of Alternating Current Phenomena," together with selected chapters from "Theory and Calculation of Transient Electric Phenomena," and after this, once more systematically go through all four books.

Charles P. Steinmetz.

Schenectady, N. Y.,

December, 1910.

PREFACE TO SECOND EDITION.


In preparing the second edition of Engineering Mathematics, besides revision and correction of the previous text, considerable new matter has been added, more particularly with regard to periodic curves. In the former edition the study of the wave shapes produced by various harmonics, and the recognition of the harmonics from the wave shape, have not been treated, since a short discussion of wave shapes is given in "Alternating Current Phenomena." Since, however, the periodic functions are the most important in electrical engineering, it appears necessary to consider their shape more extensively, and this has been done in the new edition.
The symbolism of the general number, as applied to alternating waves, has been changed in conformity to the decision of the International Electrical Congress of Turin, a discussion of the logarithmic and semi-logarithmic scale of curve plotting given, etc.

Charles P. Steinmetz.

December, 1914.

PREFACE TO THIRD EDITION.


In preparing the third edition of Engineering Mathematics, besides revision and correction of the previous text, considerable new matter has been added.

The chain fraction has been recognized and discussed as a convenient method of numerical representation and approximation; a paragraph has been devoted to the diophantic equations, and a section added on engineering reports, discussing the different purposes for which engineering reports are made, and the corresponding character and nature of the report, in its bearing on the success and recognition of the engineer's work.

CHARLES PROTEUS STEINMETZ
CAMP MOHAWK,

September 1st, 1917.

