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I do not believe that one could connect justly the name of Gibbs 
with practical applications of applied mathematics, for his main in
terest was certainly centered on basic conceptions of mathematical 
physics. Nevertheless, for example, his beautiful work on graphical 
methods in thermodynamics is a brilliant example of the presentation 
of theoretical relations in a form which appeals to the engineer. 

This lecture is intended as an effort to improve the convergence be
tween the viewpoints of mathematics and engineering. Thus, I feel 
it is not inappropriate to dedicate it to the memory of Josiah Willard 
Gibbs. 

Engineering mathematics is generally considered as a collection of 
mathematical methods adapted for the solution of relatively simple 
problems. These problems often might require lengthy numerical cal
culations or graphical constructions, but supposedly can be worked 
out without the use of advanced methods of mathematical analysis. 
This description was perhaps correct some decades ago ; today a large 
group of scientific workers is engaged in applying various methods of 
classical and modern analysis to problems in electrical, civil, mechani
cal, aeronautical and also chemical engineering. It is not possible to 
give an exhaustive list of all types of problems which require the ap
plications of advanced analytical methods. In the following table 
merely some of the most important engineering problems and the 
mathematical concepts and methods involved in their treatment are 
indicated : 

ASSOCIATED TOPICS OF ENGINEERING AND MATHEMATICS 

Mathematical topics 

Vector algebra, systems of linear 
equations. Tensors and matrices. Alge
braic equations. Ordinary differential 
equations with given initial conditions. 
Elementary operational calculus. 

Ordinary differential equations and 
their boundary problems. Eigenvalues 
and eigenfunctions. Expansion in or-

Engineering problems 

Engine dynamics, vibration of sys
tems with a finite number of degrees of 
freedom, Rotating electric machinery. 

Equilibrium, buckling and harmonic 
vibrations of beams. Critical frequencies 
and speeds. One-dimensional problems 

1 The fifteenth Josiah Willard Gibbs Lecture, delivered at Columbus, Ohio, De
cember 27, 1939, under the auspices of the American Mathematical Society with the 
cooperation of the American Association for the Advancement of Science. 
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