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1(a). Define (i) metric space (ii) complete metric space " (4,3 marks).
1(b) Prove that (X, d) defines a metric space if d is defined by: .
' 1 ifx= o
d(x,y)= 1. rrY (8 marks)
* S0 ifx=y /
~ 2(a). " Define (i) normed linear space (ii) Banach space; (3,2 marks).
o, v . h o n 14 1/p "
2(b) Prove that ||| definesanormon R"if ||x|| = { j=1|x]-| }
where * | (x, x2’ """" x,,) e X=R"; (10 marks).
3. State and prove the Contraction Mapping Principle; (5, 10 marks),a , y

4, If T:X —7Y isalinear map prove that

-

(1) T@O)=0 . E 7 (2 marks)
('ii) ;The Range of T ' - ’
' R(T)={yeY:Tx = y,x e X} is a linear subspace of Y; « (4 marks)

Gii) - 7 isdne—to- oneif Tx =0 => x =0; (4 marks) -

/ '(iv)' "If T isone—to—onethen T~' existon R(r) and T~ (5 marks)

5(a) Defir)e the concepts: (i) inner product (ii) Hilbert space (iii) dual space; (2 marks each).

-

5(b) IfB(., .) define$ an inner praduct on a linear space the inequality
JB(x | < B(x, %) B(3, ¥) . (5 marks)

6(a) Staie the Riesz Representatlon theorem , .+ (3 marks)

; | ‘6(b) Solve the integral equation y(t) = sint+ A fon t sy(s)cos sds -

] 14

(12 marks)




