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1. Assume that a increases monotonically and ¢’ € R on [a, b]. Let f be a bounded real
function on [a, b]. Then f € R(a) if and only if fa’ € R and f: fda = f; f)a' (x)dx.

2. If y" is continuous on [a, b], then y is rectifiable and A(y) = f;ly’(t)ldt.

3. Suppose {f,,} is a sequence of functions differentiable on [a, b] and such that {f,,(x()}
converges for some point x, on [a, b]. If {f,;} converges uniformly on [a, b] then {f;,}
converges uniformly on [a, b] to a function f and f'(x) = lim f,;(x) (a < x < b).
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4. If f is a continuous complex function on [a, b], then prove that there exists a sequence of
polynomials B, such that lim B,(x) = f(x) uniformly on [a, b].
n—-oo

5. State and prove Parseval’s theorem.

6. (a) Let {¢,} be orthonormal on [a, b]. Let s,(x) = X% _; cndm(x) be the nt" partial sum
of the Fourier series of f and suppose t,(x) = > -1 Vim®m (x) then

S2f = sul?dx < [21f — t,]|%dx and the equality holds iff v, = cn.
(b) If X is a complete metric space, and if ¢ is a contraction of X into X, then there exists
one and only one x € X such that ¢(x) = x.

7. State and prove inverse function theorem.
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