
4 Sorne Applications of Fourier
Series 

Fourier series and analogous expansions intervene very 

naturally in the general theory of curves and surfaces. 

In effect, this theory, conceived from the point of view 

of analysis, deals obviously with the study of arbitrary 

functions. I was thus led to use Fourier series in sev

eral questions of geometry, and I have obtained in this 

direction a number of results which will be presented 

in this work. One notes that my considerations form 

only a beginning of a principal series of researches, 

which would without doubt give many new results. 

A. Hurwitz, 1902

In the previous chapters we introduced some basic facts about Fourier 

analysis, motivated by problems that arose in physics. The motion of a 

string and the diffusion of heat were two instances that led naturally to 

the expansion of a function in terms of a Fourier series. We propose next 

to give the reader a flavor of the broader impact of Fourier analysis, and 

illustrate how these ideas reach out to other areas of mathematics. In 

particular, consider the following three problems: 

I. Among all simple closed curves of length f in the plane 1R 2, which

one encloses the largest area?

II. Given an irrational number ,, what can be said about the distri

bution of the fractional parts of the sequence of numbers n,, for

n = 1, 2, 3, ... ?

III. Does there exist a continuous function that 1s nowhere differen

tiable?

The first problem is clearly geometric in nature, and at first sight, would 

seem to have little to do with Fourier series. The second question lies on 

the border between number theory and the study of dynamical systems, 

and gives us the simplest example of the idea of "ergodicity." The third 

problem, while analytic in nature, resisted many attempts before the 




























































