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Instruction: ATTEMPT NUMBER ONE (1) AND ANY OTHER FOUR (4) QUESTIONS

1. (a) Define Normed linear space. (6marks)
(b) Show that the real line R becomes a norm linear space if you set k x k = |x| for every
number x € R. (8marks)
(c) Let X = R? for each vector X = (x,,x,) € X definek — k,: X - R by kXk, = Z,%zl(X,z)l/z.
Then show that k — k, is a horm space. (8marks)

2. (a) Define a linear map or operators. (5marks)
(b) Let X = L,, for each X = (xy, %y, Xy, ...) in I, defined by TX = (Oxl%%) Then
show that T is a linear map on [,. (7marks)

3. (a)Consider the basis {v; = (2,1),v, = (3,1)} on R%.Find the dual basis {f;, f>} of R*. 5marks
(b) Let {uq,u,,...u,} be a basis of finite dimensional space X and let {®;, ®,, ... ®,,} be the dual
basis in X*. Then show that
(i) For every vector x € X, x = Y7 @y (X)ug

(ii) For any linear functional o € X*, 0 = Y[~ 0 (uy) Py (7marks)
4. (a) Define Equivalent norms. (5marks)
(b) Prove that all norms defined on finite dimensional space are equivalent. (7marks)

5. (a) Define the following (i) Uniformly convergent (ii) Uniformly continuity (iii) Graph of a linear

operator. (5marks)

(b) Let T be an operator on Hilbert space H. Then prove that the following are equivalent

(i) T*T =1 (ii) hTx, Ty; = hx,y; (iii) kTxk = kxh for all x € H. (7marks)
6. (a) When is a normed linear space said to be complete? (5marks)

(b) Show that the space C[a, b] of continuous real valued function on the interval [a,b] is
complete.
(7marks)
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