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Section I: Each question carries 10 marks

1.

10.

Let X be a compact metric space. If A is a self-adjoint subalgebra of C'(X)
that separtes points of X and nowhere vanishes, then prove that A is dense in

C(X).

. State and prove Arzela-Ascoli Theorem.

Show that the set of all polynomials of degree at most 3 with coefficients from
[—1,1] is compact in C[0, 1].

Let f:R" — R™ be a continously differentiable function such that f'(x) is
invertiable for all x € R™. Prove that f is an open map.

Prove (the three identities in) Parseval’s Theorem.

Suppose f is 2m-periodic differentiable function with f’ € R[—m, x|. Prove that
sn(f) = f-

Prove that (m — |z[)? = 7%/3 — 437 “2 for all x € [—m, 7).

Prove > > st — 7L for ¢ € (0, ).

. Prove that 2? = 4/372 4 47 | [€502 — psiit] for () < < 27,

Find total variation of f(z) = 2® —22? + x +2 and g(z) = 2* — 4z + 5 on [0, 1].



