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PART A

I. Answer all questions. Each one carries 1 mark.

1. Consider the set {x:x is rational and 0 <x <n}. Explain why this set necessarily has

a supremum?

2. Find the infimum of the set |l — ̂ : neM j.
3. Give an example of a bounded set which is perfect.

4. What is the nature of convergence of the sesquence {n + (—l)"n}; neN.

5. Define the distance between two nun-empty subsets A and B of a metric space (X, d).
6. Prove that every finite subset of a metric space is closed.

(6X1=6)

PARTB

n. Answer any seven questions. Each one carries 2 marks.

7. Let m be the infimum of a set S and 'a' be a real number greater than m. Can 'a' be a
lower bound of 5. Why?

8. Give an examples of the sets:
i) Finite bounded set.
ii) Infinite bounded set.

9. Show that the set A = j 1, ̂^ -| is neither closed nor dense in itself.
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10. If M and N are neighbourhoods of a point jc, then show that MC\N is also a
neighbourhood of x.

11. Prove that N x N is countable.

12. Define monotonic sequence. Give an example.
13. Find limit inferior and limit superior of the sequence {a„}; where = sm^;n€N.
14. Give examples of sequences:

i) A sequence havin limit whose range set doesn't have a limit point.
ii) A sequence havin limit whose range set has a limit point.

15. Show that the subset A = [0,1) of the metric space (X, d) where X = [0,2) and d is the
usual metric is an open set.

16. How many types of adherent points are there? Which are they?.
(7X2=14)

PARTC

HI. Answer any five questions. Each one carries 6 marks.

17. State and prove Archimedean property of real numbers.

18. State order completeness in R. Prove that the set of natural numbers is order complete.
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