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Answer all 5 questions.

Problem 1: (20 pts) Show that if p, g are continuous near zero, there exists an interval
(—e€,€) and functions u; and u, such that every solution of

Y+ @)y + ey =0
can be written as a combination of u; and uy on (—¢,€). Can the function z® solve this
equation?

Problem 2: (20 pts)
(a) Find the Green s furiction g for the operator Ly =.—~y" -y with the boundary conditions

y'(0) =¢/(1) =

(b) Flnd the elgenvaiues of the assocmted Green’s operator:
3
(@N@) = [ glz,1)f(2) at
Problem 3: (20 pts) 7
Find the adjoint boundary value problem if
Lu =" + u’ +u

with boundary conditions u(0) ~—iu’(0) =0, u’(1) = 0, and u(l) =0.

X

Problem 4: (20 pts) !
Let E and F be two Hilbert spaces and T : E — F be a bounded hnear operator. If there
exists a complete orthonormal sequence {¢,(z), n = 1,...,00} in F such that

w .
Z ”T¢n”2 <oo,
n=xl

then show that T is compact.

$
Problem 5: (20 pts)

Let U(z,y) be equal to 1 if z > 0 and y > 0, and zero otherwise. Find 32U/§a:8y as a

distribution.



