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h 11.30. Datum: 2005�05�25Skrivtid: fm (5 timmar)Lokal: V1. Show that the boundary value problem� u00(x) + u(x) + � 
os(1 + u(x)) = 0; 0 � x � 1u(0) = u0(0) = 0; u 2 C2([0; 1℄)has a unique solution for j�j � �, � small. Give an upper bound on � .(4p)2. Let (en)1n=1 be an ON-basis in a Hilbert spa
eH and de�ne the operatorT by T (�1n=1anen) = �1n=2 1nanen�1:Show that T is 
ompa
t and �nd T �. Find1 �p(T ) and �p(T �). (4p)3. Let f1; f2; : : : ; fn 2 B(H; C ) be linearly independent where H is aHilbert spa
e. Show that there exist x1; x2; : : : ; xn 2 H su
h thatfi(xj) = � 1 i = j0 i 6= jfor all i = 1; 2; : : : ; n. (4p)1�p(A) = f� : � eigenvalue to Ag.



4. State and prove the Orthogonal Proje
tion theorem2. Also the �ClosestPoint Property� theorem should be proved. (5p)5. Let T 2 B(X;X) where X is a Bana
h spa
e and kTk < 1. Show thatI + T is an invertible operator, i.e. (I + T )�1 2 B(X;X). (4p)6. Let T : H ! H be a linear mapping in a Hilbert spa
e H. Assumethat Txn * Tx for every xn ! x. Show that T 2 B(H;H). (4p)Good Lu
k!!PK

2Often referred to as the Orthogonal De
omposition theorem.


