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Candidates are required to give their answers

in their own words as far as practicable.
Group - A
Answer any fen of the following questions :
2x10=20
1. Prove that the set 4 ={—l,l—l,l,—l,l,...} is neither
2-2 =33
open nor closed.

2. If x, =lsm7, show that the sequence {x }
converges.

2
3. Find the least upper bound of the set {(”;nl) - N}.

4. Show that the series ). _0( 1y is conditionally
logn

convergent.

P.T.O.
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( 2 )

. Give an example of the open cover of the set (0, 1]

which does not have a finite sub cover.

Examine the convergence of the series

(3 1-n)

Test the convergence of the given sequence of functions

{fn(x)} where {f (x)}:— 0<x<k.

. Find the supremum and infimum, if exist, of

{3n+2 :neN}.
2n+1

.If Duand Y v, are both convergent series, prove

that the series ) u,v, is also convergent.

Prove that every infinite subset has a countable subset.

Show that the series ) si::x is uniformly convergent
for all values of x and p > 1.

Show that the sequence {n.xe""z}Vne N is not
uniformly convergent on [0,1].

Prove that the set NxN is countable.

Prove that a monotonic sequence is never oscillatory.
1

Show that lim(i)" =e.
n—o\ 1 '



G35
Group - B

Answer any four of the following questions :
5x4=20

e x
" (e + ) {(n—1)x+1}

uniformly convergent on [, 1] for each 0 < <1 but it
is only point wise convergent on [0, 1].

1. Show that the series ) is

2. State and prove Cauchy’s General Principle of
convergence.

3. Define closed set. Prove that a set is closed iff its
complement is open.

4. Examine the convergence of the series

1+a , (1+a)(2+a)
T+6* ((8)(255) T o - o(ab20).

5. Prove that if a series Y u is convergent, then
limu,=0. Is the converse true? Justify with an

n—co

example.
6. Determine the interval of convergence of the power
n+l
-1 =
( (x—]) :

series =
Group - C

Answer any fwo of the following questions :
10x2=20

[y
.

(@) Show that every non-empty subset S of R which
has an upper bound has the supremum.
P.T.O.
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(:4)
(b) Find the Supremum and infimum (if any) of the set,

X cR; whereX:{%,neN}.

(c) Find the derived set of the set

M ) G N9 :
m+n+p,m,_n,peNl. 4+4+2

(@) Define Dominated series. Show that the series

= SINAX o dominated

n=0 n2
(b) Prove that a Dominated series (on an interval I) is
uniformly convergent on 1. 5+5

(a) Prove that the set S = {x:x eQ*and 0<x?< 3}
do not have any L.UB in Q.

(b) Prove that the series 2_17 converges if p > 1
and diverges if p <1. 3 : 545

(@) Show that if f”(x)=1+"—2f;, then {/,}
n'x

converges non-uniformly on [0.1].

(b) Prove that if the power series Y a x"is such that

an+l

a,20vneN and lim
aﬂ

n—x

=71Q- then > a,x" is

convergent for | x|< R and divergent for | x|> R.
5+5



