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PART – A

Answer ALL questions.
(10 ( 2 = 20 marks)
1. Give an example of an ordered field.

2. Show that integers and natural numbers are similar.

3. Define adherent point and accumulation point of a set E in a metric space.

4. Illustrate by an example that subset of a compact space need not be compact.

5. Show that every convergent sequence is a Cauchy sequence.

6. Give an example of a continuous function which is not uniformly continuous. 

7. Show that a function differentiable at c is also continuous at c.

8. Prove that every function defined and monotonic on [a, b] is of bounded variation on [a, b].

9. Let f : [0, 1] ( R be such that 

f(x) = 0,
if x is rational

      = 1, 
if x is irrational


Check whether the function is Riemann integrable or not.

10. Define monotone sequence of real numbers and give an example.

PART – B

Answer any FIVE questions
(5 ( 8 = 40)
11. If A is a countable set and B an uncountable set, prove that B – A is similar to B.

12. State and prove Minkowski’s inequality.

13. If (X, d) is a metric space, show that arbitrary union and finite intersection of open sets is open.

14. Let S be a subset of Rn such that every infinite subset of S has an accumulation point in S.  Show that S is closed and bounded.

15. Prove that every compact subset of a metric space is complete.

16. Let (X, d1) and (Y, d2) be metric spaces and f : X ( Y.  If x0 ( X show that f is continuous at x0 if and only if for every sequence {xn} in X that converges to x0, the sequence {f(xn)} converges to f(x0).
17. State and prove intermediate theorem for derivatives.

18. If f ( R(() on [a, b] and f ( R(() on [a, b], show that for constants (, (, 
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PART – C

Answer any TWO questions.
(2 ( 20 = 40 marks)

19. (a)
If n is any positive integer, show that Nn is countably infinite where N is the set of all natural numbers.

(b) If E is a subset of a metric space X, show that 
[image: image2.wmf]E

 is the smallest closed set containing E.

(c) Prove that every non-empty open subset S of R1 is the union of a countable collection of pairwise disjoint open intervals whose end points do not belongs to S.

20. (a)
Let (X, d1), (Y, d2) be metric spaces and f : X ( Y be continuous on X.  If X is compact, show that f(X) is compact in Y.

(b) Let f: [a, b] ( R be continuous on [a, b]. Suppose f(a) and f(b) are of opposite signs.  Then show that there exists a point c ( [a, b] such that f(c) = 0.

(c) Prove that in a compact metric space every sequence in X has a subsequence which converges in X.

21. (a)
State and prove Lagrange’s mean value theorem.


(b)
Let f be continuous on [a, b] and assume that f does not have a local maximum or a local minimum at any interior point.  Prove that f must be monotonic on [a, b].

22. (a)
If f ( R(() on [a, b], show that ( ( R(f) on [a, b] and 






[image: image3.wmf]()()()()

bb

aa

fddffbbfaa

aaaa

+=-

òò

.

(b) Suppose f ( R(() on [a, b], ( is differentiable on [a, b] and (( is continuous on [a, b].  

Show that 
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