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N.B. Answer without proper justification will attract zero mark.

1. (a) Does it imply for any sequence (xn) in R satisfies 0 ≤ inf xn supxn <∞ that xn
has a convergent subsequence? 1

(b) Let E be the set of end points of the deleted open intervals in the construction
of the Cantor set C. If g is a uniformly continuous function on E. How many
uniformly continuous functions f on C exist with f = g on E? 1

2. Let f : (a, b) → (c, d) be a monotone decreasing function. If f is surjective, then
show that f is continuous. 2

3. Let d be a metric on R. Suppose ϕ : [0,∞) → [0,∞) be a monotone increasing
function which vanishes only at zero. If ϕ is concave, then show that ϕ◦d is a metric
on R. 2

4. Find a function f : Rn → R, which is convex and satisfies f(αx) = |α|f(x) for every
(α, x) ∈ R× Rn, but f is not a norm on Rn. 2

5. Let f : R→ R be given by f(x) =

{
sinx2

x
if x 6= 0;

0 otherwise.
Find non-negative constants A and B such that f(x) ≤ A|x|+B for every x in R. Is
it possible to find smallest A and B? 2

END


