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1. Write PART-A on the top of your answer sheet.

2. While answering, justify your steps. Just writing the �nal answer will receive no credit.

3. Write END after the last attempted solution.

4. You can submit PART-A any time before 11 : 15 AM and start Part-B. Ideally you should
not spend more than 120 minutes on part-A.

1. Let R be a metric space with respect to the Euclidean metric and I ⊆ R. Find all the interior
points of I. (Here I denotes the set of irrational numbers) [3]

2. Let (X, d) be a metric space and {Gα} be any collection of subsets of X.

(a) If Gα is open for each α, then show that
⋃
α

Gα is open in X. [4]

(b) If Gα is closed for each α, then either prove or disprove that
⋃
α

Gα is closed. [6]

3. Let d be the Euclidean metric or R and ddisc be the discrete metric on R. Let f : (R, ddisc) →
(R, d) be de�ned as

f(x) = x, ∀x ∈ R.

Either prove or disprove that f is continuous. [4]

4. Let f : [a, b] → R be continuous. Show that if f(a) < c < f(b), then there exists x0 ∈ (a, b)
such that f(x0) = c. [10]

5. Let g : R → R be a non-zero function such that

g(x+ y) = g(x)g(y).

Show that if g is continuous at x = 0, then g is continuous at every x ∈ R. [7]

6. Show that a bounded function f on [a, b] is integrable if and only if for each ϵ > 0 there exists
a partition Pϵ of [a, b] such that

U(f, Pϵ)− L(f, Pϵ) < ϵ. [8]

7. Let f be a continuous function on R and de�ne

G(x) =

∫ sinx

0

f(t)dt, x ∈ R.

Show that G is di�erentiable on R and compute G′. [5]

8. Show that fn(x) =
nx

1 + n3x2
, x ∈ [0, 1] converges uniformly on [0, 1]. [8]
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