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tion. (4p)3. Let h 2 C([0; 1℄� [0; 1℄) be a real-valued fun
tion su
h thath(x; y) = h(y; x) > 0for all x; y 2 [0; 1℄. SetTf(x) = Z 10 h(x; y)f(y) dy; x 2 [0; 1℄for f 2 L2([0; 1℄). Show that the bounded linear operator T on L2([0; 1℄)has an eigenvalue � = kTk whi
h is simple. (4p)



4. State and prove the Orthogonal Proje
tion theorem1. Also the �ClosestPoint Property� theorem should be proved. (5p)5. De�ne the notion of weak 
onvergen
e on a Hilbert spa
e and showthat every weakly 
onvergent sequen
e is bounded. (4p)6. Show that for every 
ompa
t self-adjoint operator T on a Hilbert spa
ethere exists an eigenvalue � of T with j�j = kTk. Also show that there
an be no eigenvalue � of T with j�j > kTk. (4p)Good Lu
k!!PK

1Often referred to as the Orthogonal De
omposition theorem.


