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PART A
Answer ALL the questions.
Define order-complete.
If x,y € R thenprovethat |x + y| < |x| + |y]|.
Define Metric Space.
Define Accumulation point.
Define complete metric space.

Define uniformly continuous.

State Generalized mean value theorem.
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Define Monotonic functions.
10. Define Total Variation.

PART B
Answer any FIVE questions.

11. Provethat e = 1 +%+%+ .+ 1s irrational.

12. Prove that R is uncountable.

If fisdifferentiable at ¢ then prove that f is continuous at c.

(10X 2=20)

(5X 8=40)

13. If f, g are continuous at x, € X, then prove that (i) fg iscontinuous at x, € X and

(i) }—1, iscontinuous at x; € X.

14. Prove that Euclidean space R* is complete.

15. State and prove Rolle’s theorem.

16. Let fbe of bounded variation on [a,b] and x € [a, b]. Define V: [a, b] — R as follows:

V(a) =0,V(x) =Vfla,x],a <x <b.

Then prove that functions V and V — t"are both increasing functions on [a, b].

17. State and prove Intermediate value theorem for derivatives.

18. State and prove Heine Bordl theorem.




PART C
Answer any TWO questions. (2 X20=40)

19. (a) State and prove Cauchy- Schwarz inequality

(b) Prove that every subset of a countable set is countable.

(10 +10)
20.(Q) Let M =R™.If x = (x4, x2,..xn) and y = (y4, V2, ... ¥ ) @epointsin R™, define
d(x,y) = [Xr-1(x — yk)z]%. Then show that (M, d) is a metric space.
(b) State and prove Bolzano-Welerstrass theorem for R.
(10 +10)
21. (a) Prove that every convergent sequence is Cauchy sequence.
(b) State and prove Taylor’s theorem.
(10 +10)

22. (a) Let f be functions of bounded variation defined on [a, b] and ¢ € (a, b). Provethat fisof bounded
variation on [a, ¢] as well ason [c, b] and V¢[a, b] = V¢[a,c] + V¢[c, b].
(b) Let (X,d;) and (Y, d,) be metric spaces .Then provethat amap f: X — Y is continuous on X if and only
if f71(G) is openin X for every openset GinY.

(10 +10)




