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Notations and Symbols have their usual meanings.

1. Answer any ten questions:

a)
b)

c)

d)

1x10=10
What is the law of trichotomy in R ?

| 1 1 1
Show that Ilm— [1+—+—+..—|=0.
n—eq) 2 3 n

If a,beR and 0<a-b<ge holds for every

positive ¢, then prove that a = b.

Show that the sequence {(—l)n} does not
converges.

Give an example to show that intersection of
an infinite number of neighbourhoods of a

point may not be a neighbourhood of that

point.
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g)

h)

i)

k)

D

274/Math.

Give an example of a set with only \/p as a
limit point.

State Bolzano - Weierstrass theorem for an
infinite subset of R .

State Cauchy's condensation test for the

series.

Give an example of a set ScR such that S is

neither open nor closed inR .

Prove or disprove that the every finite set is
open.

Give an example of a sequence of irrational

numbers that converges to a rational number.
If ¢ is a constant and Zan , converges to a,

then show that ann converges to ca.

1 . {11 1
a3a--- and lnf 5233)"' .

If {a,} is a bounded sequence, then show that

N | —

Find sup {1,

E(_an):_li—rnan.

n—eo n—oo

n

Prove that the series 2, U, , where U, = —
n=l

is divergent.

(2)



a)

b)

g)

h)
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Answer any five questions: 2x5=10

Give an example of an ordered field which
does not have the supremum property
(completeness). Justify.

If ¥ a; and D b: are both convergent series,
prove that the series Z‘anbn 1s also

convergent.

Give an example of a sequence which is

bounded below but unbounded above.

Show that for any real number x, there exist

a unique integer m such that m<x<m+1-

Prove that

1 1 1
lim +...+ =1
1| Y+ 1 \/nv+2 n'+n
Prove that every bounded sequence in R

contains a convergent subsequence.

Show that the series

1 1
Tttt
12 23 34 , 1s convergent and find the

sum of the series.

Define conditionally convergent series with

example.
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Answer any two questions: 5x2=10

a)
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i)  Prove that the set of all, positive rational

numbers is countable.

i1)  Show that Cauchy's root test establishes

the convergence of the series 2,3 B

n=l

while D'Alembert's ratio test fails to do

SO. 3+2
b) Prove that the sets
S={xeR:2x*-5x+2<0} and
T={xeR:2x’-5x+2>0}
are open in R . 5
c) 1) Use Leibnitz test to show that
24‘ "(n+5
n:l n n+1 i1s convergent.
i1)  Find the derived set of
S:{m+l;meN,neN}' 3+2
n
Answer any one question: 10x1=10
a) 1) IfAis countable and B is countable then
prove that A UB is countable.
(4)



b)
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iii)

If {a,} is a null sequence and {b,} is a
bounded sequence, then show that

{a,b,} is a null sequence.

Give an example of a sequence {a,}

which is not bounded but for which

lima—“:O, 54342

n—eo 1)

Prove that the sequence {x,} defined
by x, =\/§,xn+1= 5+x, forall n>1,

converges to the positive root of the

equation x2_x_5=0. 5

State Cauchy's general principle of

convergence to show that the sequence

h X —1+l+l+ LI
{x,} where x,= SRR

divergent. 2+3

Examine the convergence of the series
2 X3

X+—+—+...,x>0 3
2 3

Prove that every absolutely convergent

series is convergent. 2
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iii) Test the convergence of the series

1 1 13 1 135 1
I+— =+ — .-+ —. = +..
2 '3 24 5 246 7

(6)



