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18.Let {a,} be areal
)

i)

SECTION - A

Define Countable and uncountable sets.

State Cauchy — Schwarz inequality.

Prove that a compact subset of a metric spaceuisdzal.
Define a Cauchy sequence in a metric space.
Define the right hand and left hand limits of adtion F atC.

State Rolle’s theorem.
State the linearity property of Riemann — Stieltjgsgral.
10. Define limit superior of a real sequence.

SECTION - B

Answer any FIVE questions.

11. State and prove Minkowski’s inequality.

12.Prove that every subset of a countable set is ablat

A=Y n G for some seG open inX.

15. Prove that the Euclidean spacéiR complete.

uniformly continuous otX.

17. State and prove intermediate value theorem fovdtvies.

sequence. Then prove that
{an} converges to/ if and only if
liminfa,=limsupa="/
{an} diverges to +eoif and only if
lim inf &, = +o

(10 x 2 = 20 marks)

Prove that the intersection of an arbitrary coitatbf closed sets in a metric spaces closed inX.

If F is differentiable aC, then prove thdt is continuous at.

(5 x 8 =40 marks)

13.1f Y is a subspace of a metric spaged), then prove that a subs®bf Y is open inY if and only if

14.Prove that a closed subset of a compact metricesgamompact.

16.Let (X,d1) and (Y,d) be metric spaceX be compact andF : X - Y be continuous oX. Show thaf is




SECTION-C
(2 x 20 = 40 marks)
Answer any TWO questions.

19.a) Prove that the s&is uncountable. (8)
b) If F is a countable collection of pair wise disjointiotable sets,

then prove thaymli is countable. (7

c) If Ais a countable set afdlan uncountable set, then prove tBa& is similar toB. (5)

20.a) Prove that every bounded and infinite subs&t ludis atleast one accumulation point. (10)
b) LetSandT be subsets of a metric spaedj. Prove thaS' is a closed set iX. (20)

21.a) Prove that in a metric space every convergentesee is Cauchy. (6)

b) Let X, d;) and [, dy) be metric spaces. Then prove that a map.
F: X - Yis continuous oiX if and only ifF(G) is open in X for every open s8tin Y. (14)

22.a) State and prove Taylor’s theorem. (20)

b) Let F O R(a)on [a,b]. Then prove that (1 R(F o) [a,b] and

b b
j fda + j adf =F(b)-F(@)a(b) - j F(a)a(a). (10)
a a




