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(i) Answer all questions. (ii) X and Y are metric spaces. (iii) ||z||* = Z(L‘ :

(1) (10 marks) If A C X is bounded, then prove that A is also bounded.

(2) (15 marks) Let f : [0,1] — R be a continuous function. Prove that f is Riemann
integrable on [0, 1].

(3) (15 marks) Prove that the product of two Riemann integrable functions is itself Rie-
mann integrable.

(4) (15 marks) Let A= {z € R": 2 < ||z|* < 3}, and let

1
f($) = COS ”tz—_l

Prove that f is uniformly continuous in A.

(z € R |[zf| # 1).

(5) (15 marks) Let f(z,y) = \/xf—yi—i-gﬂ for all (z,y) # (0,0), and f(0,0) = 0. Is f

differentiable at (0,0)? Justify your answer.

(6) (15 marks) True or false (with justification)? “If f: X — Y is a continuous bijective
function, then f~!is also continuous.”
(7) (15 marks) Let U be an open and connected subset of R”, and let f : U — R be a
differentiable function. If
(Vf)(x) =

for all x € U, then prove that f is constant on U.



