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1. Let  be the vector space of all bounded real valued functions on .
a) Define a norm  on .
b) Let  denote the space of all continuous functions on .  Is  a normed space?  Justify.

2. Consider the space  with the norms  and .  Are these two norms equivalent?  Justify your answer.

3. Let  be a linear mapping between normed spaces  and .  
a) Give three equivalent statements to the continuity of .
b) If the following statement is false, provide a true statement:
“Every linear mapping between two normed spaces is continuous.”

4. Let 
a) Describe the dual space of .
b) Let  be a continuous linear functional.  Discuss the form and norm of ?

5. Let .  Show that  but .  Is  for any interval  in ? Prove or disprove.

6. Let  be a closed subspace of a Hilbert space  and  be the projection from  into .  Show the following:
a) For every ,  is the unique solution of the problem

b)  is a linear mapping from  to .
c)  whenever .

7. Solve the following.
a) Let  be an orthonormal system of a Hilbert space .  State the definition for  to be also an orthonormal basis.  
b) If  is an orthonormal basis of , what is ?
c) Let  be the system of standard unit vectors of the sequence space .  Show that  is an orthonormal basis.

8. Show that for any measurable functions , .

9. Let .
a) Is it true that ?
b) Is it true that ?
c) Why does this contradcit neither the MCT nor the DCT?
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