
Math 212a Lecture 2



Fejer’s Theorem



The Fejer kernel.





A closed expression for the Fejer kernel.
We have shown that





Estimating the Fejer kernel.



Proof of Fejer’s theorem, 1.



Proof of Fejer’s theorem, 2.

.



Some consequences of 
Fejer’s theorem.



Lipót Fejér

Born: 9 Feb 1880 in Pécs, Hungary
Died: 15 Oct 1959 in Budapest, Hungary



Dirichlet’s theorem.







Properties of the 
Dirichlet kernel.



The Riemann-Lebesgue 
lemma, 1.



The Riemann-Lebesgue 
lemma, 2.



The Riemann-Lebesgue 
lemma, 3.



The Riemann-Lebesgue 
lemma, 4.



The Riemann-Lebesgue 
lemma, 5.





The Riemann-Lebesgue 
lemma, 6.



Proof of Dirichlet’s theorem.



Bessel
Although Fejer’s theorem gives one interpretation of 
Fourier’s claim that “every” periodic function can be 
expanded into a Fourier series, and Dirichlet’s 
theorem gives another justification of this claim, an 
entirely different approach to Fourier’s claim derives 
from the work of the astronomer Bessel, an 
approach derived from the method of  “least 
squares” of great use in observational astronomy. The 
modern (i.e. mid 20th century) setting for this 
approach is the concept of a Hilbert space and the 
notion of an orthonormal basis.



Friedrich Wilhelm Bessel

Born: 22 July 1784 in Minden, Westphalia (now Germany)
Died: 17 March 1846 in Königsberg, Prussia (now Kaliningrad, Russia)
 



Scalar products.



Examples.



Examples, continued.



The Cauchy-Schwarz inequality.





Hermann Amandus Schwarz

Born: 25 Jan 1843 in Hermsdorf, Silesia (now Poland)
Died: 30 Nov 1921 in Berlin, Germany
 





Pre-Hilbert spaces.



Normed spaces.









Completing a pre-
Hilbert space.


