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1. Let X be a n-dimensional normed linear space. Let L : X — C™ be a
linear map. Show that L is continuous. [15]

2. Let M ={f € C([0,1]) : f" exists and is continuous}. Define
| fll* = [If|| + ||f||. Show that ||||* is a norm on M. [10]

3. State and prove the open mapping theorem. [15]

4. Let X and Y be Banach spaces. Let T € L(X,Y) be a compact
operator. Show that 7™ is a compact operator. [15]

5. Let {fu}n>1 C L*(R) be a complete ortho normal sequence. Define
U LA2R) — 2 by U(f) = (J ffudx)y>1. Show that ¥ is an onto
isometry. [15]

6. Let H be a Hilbert space. Suppose N € L(H) is a normal operator.
Show that A is an eigen value of N if and only if A is an eigen value of
N*. [15]

7. Let K be a compact Hausdorff space. Let f : K — £? be a continuous
map. Define T': (* — C(K) by T(a)(k) =< a, f(k) >. Show that T is
a well-defined, bounded linear map. [15]



