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1.) a) Prove that .
712 = / 2(f2 + 2(F)%)dx

defines a norm in the function épace Cr-1,1]. _
b) Prove that, for any continucusly differential function f on [~1,1],

1 L , 26 3 , 1/2
-/:-lzaf(m)+2‘x2f (z)dzx < \/;m;{f__l(f2+2(f ¥ ydz} " |



2.) The Volterra operator V on L2(0,1) is the operator of indefinite integration:
t
(V)@ = / o(s)ds, 0<t<l.
0

a) Prove that V' is a bounded linear operator and that ||V]| < %
b) Is this a compact operator? Give reasons.



8.) State and prove an existence and uniqueness theorem for the initial value problem

{ v =azy® e¥, z € (~00,0)
y(0) =y'(0) =0.

(1)



4.} Consider the following Sturm-Liouville system

{{ezf’)’+)\e"f=0, b<z<l ©)
F(0) = f(1) =0. :

a} Find all eigenvalues and eigenfunctions;

b) Find the Green’s function for the inhomogeneous problem
g fl=glz), 0<z<l ' ' 3
FO) = f(1) =0

¢) Solve boundary value problem (3) for g(z) = .
d) Solve the initial boundary value problem

up(Z, 1) = usa(2;t) +ug(z,2), 0<z <l
w(0,t) =u(1,t) =0, t>0 (4)
u(z,0) =z, O0<z<l



