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Note: Attempt all Four questions in Section A. Each question carries 1.5 marks.
Attempt any Four questions in Section B. Each question carrics 3 marks.

Attempt any Two questions in Scction C. Each question carries 6 marks.

Section: A
(Short Answer Type Questions)

Attempt all Four questions. [4x1.5 = 6 Marks]

i. Define the following terms:

(a) Bounded sequence  (b) Dense set  (¢) Compact set.
2. Find the derived set of the following sets:

(a) {.1' :0 <2 <1, xisan irrational number}

(b) {5 + =& :n,m € N}
(C) {nil :N‘EN}-

3. Prove that A? is the largest open set contained in A.

4. Prove that the set N x N is countable.
Section: B

(Short Answer Type Questions)

Attempt any Four questions. [4%3 = 12 Marks]

5. Prove that between two different rational numbers, there lie an infinite nunber of rational numbers.

6. If A and B are bounded subsets of R then prove that theset A+ B={rx+y:2€ A and y € B}
is also bounded and Sup(A + B) = Sup(A) + Sup(B).
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. Prove that N¢ and Z¢ arc open scts.
8. Prove that for any sct A, A” C A’.

9. (a) Prove that the union of a finite family of compact sets is compact.

(b) Prove that the intersection of an arbitrary family of compact sets with at least one clement in
common is compact.

Section: C
(Long Answer Type Questions)
Attempt any Two questions. [2x6 = 12 Marks]
10. Prove that the set of rational numbers is not order complete.
11. Prove that

a) For any sel, A is a closed set.

(
(b) A sequence {a,} is bounded #ff 3 a positive real number M such that |a,| < M, Vn e N.

12. State and prove Bolzano-Weierstrass theorem for limit point of a sct.




