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1. (1543)
Let S be any non-empty set and E be a Banach space over R. Let C?(S, E) be the vector space of

bounded continuous functions from S to £ with the norm

I £l = sup £ (s)]
seS

. Show that C*(S, E) is a Banach space.

2. (154y)
Let M, (R) be the space of all R"*" matrix. Define (A, B) = tr(ATB). Prove (-, -) is an inner product
on M, (R).

3. (154%)
Let 1 < p < oo and consider 7" : £, — LP[0, c0) defined by

T(I) = anX[nfl,nwvx € (xn)nEN €.
n=1

Prove that |Tz| = |z| for any x € ¢F .

4. (154y)
Let ¢ : [0,1] — R be a continuous function and 7" : L?[a, b] — L?[0, 1] defined by

Tf(z) = p(x) / (1) (1)t

Prove that T is self-adjoint and positive.

5. (154%)

Consider {2 as a o-finite measure space, and y € L°({2) . Define T as a linear operator:

x € L?(£2) and t € (2 are arbitrary. Find adjoint operator 7 .
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6. (154)

Suppose H is a Hilbert space, prove that linear operator 7" on H is self-adjoint ifand only if (T'z, z) € R.

7. (10 43)
Let X be a normed space, and (z,,),,c,y & X with the property that

Z |z*(z,,)] < 0o, Va*e X*.
n=1

Prove that

oo
sup Z |z*(x,,)| < oc.
lz*]<1 =1



