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The tigttres tn the margtn indicate full marla.

Candidates are requtred to gtve their answers

in their own words as fu as practicable.

l. Answer any ten questions : 2x10:20

(a) Define. least upper bound of a bounded set and

obtain it for the set

,4,A=[L.Z
12'3

(b) Define point of accumulation of a set and find atl

tlre points of accumulation of the set

a = { L* Ll *, n =1, 2,3, ...}
lm nl )
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(c) If A and B are two closed sets then prove that

AUB and AflB are both closed sets.

(d) Show fl,"t {{} t, u bounded sequence.
ln+2 )

(e) Prove that the series i -+= converges.

^="" 
nln+l)

O If t an is aconvergent series, then prove that
n=l

lim
n-+@

(h) Prove ttrat lim I = 0 (r e nf)
n-+@ n 

\ 'f

$ State Cauchy's principle for the convergence of an

infinite series.

O Use root test to examine the convergence of the

series

(k) Show that ttre series

+1+
9

(g) Define compa.ct set. Give an exarnple of iL

+.(3)'.(;l.

is convergent and find its sum.



(3)
0 What do you mean ry Conditionally Convergent of

a series? Give example.

(n) If a set S is open, then prove tlut its complement

is closed.

(o) What is Cormtable set? Give an example.

2. Answer uty four questions : 5 x4=2A

(a) Prove tlrat the set of real numbers is not corurtable.

O) State and prove Archimedean property of real

nurnbers.

(c) Define Cauchy Sequence. Frove that the sequence

{n'?} is not a Cauchy Sequence.

(d) Prove that every bounded sequence has a
convergent subsequence.

(e) State and prove denstty properly of real numbers.

(f) Prove that 1+ l+l+1+...
21 4t 6!

converges.

3. Answer arry two questions : l0x2=20

(a) @ State and prove Bolzano-Weierstrass theorem

for sequences.

P.T.O.
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(m) Examine the convergence * Z#



(4)

fi) Using Cauchy's general principle of

convergence, prove that trr), where

x,=r-i-t-i+...+(-r)'-'''n, is a

convergent seqlrence. (1+5)+4

(b) State and prove Heine-Borel theorem' Give an

ilhrstration which justify Heine-Borel theorern
1+5+4

(c) Examine if the following series conve4ges:

ot
z=l

(rD i
n=l

n+l
10to (n + 2)

co i#
3+3+4

5+5

(d) If a sequence {r,} * real numbers is monotone

increasing and bounded above, then prove that it

converges to its exact upper bound' Prove that the

sequence 
{(r.*l} 

is monotone increasing and

botmded above.

t


