
Matematiska InstitutionenPeter Kumlin 8th May 2005TMA401 Fun
tional AnalysisMAN670 Applied Fun
tional Analysis4th quarter 2004/2005All do
ument 
on
erning the 
ourse 
an be found on the 
ourse home page:http://www.math.
halmers.se/Math/Grundutb/CTH/tma401/Home Assignment 2Problem 1: Let x1; x2; : : : ; xN be linearly independent ve
tors in an inner produ
t spa
e, withN = � n+ 12 �. Show that there are orthonormal ve
tors y1; y2; : : : ; yn su
h thatyi = �j2Ai�jxj ; i = 1; 2; : : : ; n;where A1; A2; : : : ; An are disjoint subsets of f1; 2; : : : ; Ng.Problem 2: Let X be a separable Hilbert spa
e. Show that the 
losure in B(X;X) of the ve
torspa
e of all �nite dimensional operators is equal to K(X;X).Problem 3: Let an; n = 1; 2; 3; : : : be non-negative reals and setC = fx 2 l2 : x = (xn)1n=1; jxnj � an allng:Show that if C is a 
ompa
t subset in l2 then an ! 0 as n!1. For what sequen
es (an)1n=1is C 
ompa
t?Problem 4: Let T be de�ned on L2([0; 1℄) by Tf(x) = R x0 f(y) dy. Show that T is a 
ompa
toperator on L2([0; 1℄) with �(T ) = f0g. In parti
ular prove that T has no eigenvalues 6= 0.Problem 5: Let f(x) be a 
omplex-valued fun
tion on R+ = fx : x > 0g and let Lf be thefun
tion de�ned on R+ by Lf(x) = Z 10 f(y)e�xy dy:Show that L is a bounded1 linear mapping L2(R+) ! L2(R+) with kLk � p�. Show thatL is not a bounded2 linear mapping Lp(R+)! Lp(R+) for p 6= 2.Problem 6: Prove the existen
e and uniqueness of a solution to the following boundary valueproblem: � 4u00(x) = jx+ u(x)j; 0 � x � 1u(0)� 2u(1) = u0(0)� 2u0(1) = 0; u 2 C2([0; 1℄):The solutions should be handed in at the latest on Friday May 20.
1Hint: write f(y)e�yx = (f(y)e�yx=2y1=4)(e�yx=2y�1=4) and use H�older's inequality.2Hint: Try f(x) = e�ax


