
Math 212a lecture 5.
We proved that the functions         constitute  an 
orthonormal  basis of       (T)    by elementary means. 
In this lecture we will give a much more complicated 
proof of this fact. But our proof will extend to much 
more general situations.





Domain of definition.







The space M .



The operator T .



The eigenvectors of  T .



The eigenvectors of  T , 
continued.

If 

then



















What are currently known as Sobolev spaces were 
first introduced by Hans Lewy in his work on the 
initial value problem for the wave equation. This work 
was described by J. Hadamard in an appendix devoted 
to Lewy’s work in  Hadamard’s  well known book on 
the Cauchy problem published in 1932. 



Hans Lewy
1904 - 1988



Sergei Sobolev

Born: 6 Oct 1908 in St Petersburg, Russia
Died: 3 Jan 1989 in Leningrad (now St Petersburg), Russia 



The Sobolev spaces.



The Laplacian.



The generalized Cauchy-Schwarz 
inequality. 









We have proved 







Sobolev’s Lemma.



Proof of Sobolev’s Lemma.



Distributions aka 
generalized functions.



Schwartz’s theorem.



Laurent Schwartz

Born: 5 March 1915 in Paris, France
Died: 4 July 2002


