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1. (a) State True or False : 1

The supremum and infimum of a set
may or may not belong to the set.

(b) Prove that the supremum of a non-
empty set S of real numbers whenever it
exists is unique. 3
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an +
If S= --»'-’--flzneN}. find infS and

n
Sup S if they exist.

L‘?" S and T be non-empty subsets of R
;’:h the property s<t,Vse Sand teT.

OW that S is bounded above and T is
boundeqd below.

Or

Prove
cQuntabthat the countable union of
le sets i1s countable.

Prove t.h.at a point p is a limit point of
a set S if and only if every neighbour-
hood of p contains infinitely many

. points of p.

State and prove the Archimedean .

property of real numbers.
Or

Prove that for any real number x, there
exists an unique integer m, such that

m<x<m+1.

State the order completeness property of

real numbers.
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1
i 4 < b.
Show that if a < b, then a < 2(0l b)

o x end Y &€ &Y real numbers with
x <y, then prove that there exists an
irrati,onal aumber zsuch that x <z < y.

it I, =[an> bal nelN, is a nested
sequence of closed bounded intervals,
then prove that there exists a number
£ e R such that Eel,.

Or

Prove that there exists a real number x,
such that x? =2.

Write an example of a constant
sequence.

Show that the sequence <__n__> is
n+l

bounded, V ne N.

Prove that every convergent sequence
has a unique limit.

Write the 3-tail of the sequence
FARERG. ' 8.10, ..., 2n, ...)
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Let (xn) be a sequence of real numbers

and let xeR. If (a)
positive real numbers with n[:,tw (a,)=0
constant ¢ >0 and some

is a sequence of

and if for some
me N, |x, -x|<sca, for all n2m, then

prove that
LS (X =X
Lt (xn)
Or
Prove that
Lt (n'/7)=1
n —oo

HEXI= (X SRistaliconvergentascquetcs of
real numbers and if x,, =0, for all ne N,

then prove that

= LER(x, ) =0
n-—oo
Or

=1 x, ) and Y= (y, ) are convergent
sequences of real numbers, and x,, Sy,
for all ne N, then prove that

Lt (x,)< Lt (yn)

’.—>ca n—eo=
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. (5)

Let X =(x,) be a sequence such that
Lt (x,)=x. Prove that

n—ee
Lt <|xn|)=|x|

n—ee

(9)

(h) State the properties for a sequence (x,, )
of real numbers to be divergent. 2

() State monotone subsequence theorem. 2
Using Cauchy’s criterion of convergence,
establish the convergence or divergence
of any two of the following sequences :

3x2=6

n
() Sequence (x, ), where x, _ 1)
n

o)

(i) Sequence .(xn ), where

Bl 1
X, =l+—+—_+ .+
3 &5 2n-1

(ii) Sequence (x,), where

1:%% 1
X, =1l+—+—+..+
4 7 3n-2

3. (a) Fill in the blanks : 2

An infinite series in which all the terms
are of the same sign is if each
term is than some finite quantity
however small.
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(6)

eral principle of

(b) State Cauchy’s gen
s and show that

convergence for seric

= 1l
the series 2, = does not converge.

n=1

1+3=4

(c) Prove that a positive term series
converges if and only if the sequence of
its partial sums is bounded above. 3

Or

Investigate the behaviour of the infinite

series whose nth term is —.

Ld

(d) State d’Alembert’s ratio test.

Is d’Alembert’s ratio test stronger than
Cauchy’s root test? 2+1=3

(e) Show that for any fixed value of % the
series i i’
n=1

is convergent. 4

n

(? Show that the series

2 x3
X+ —F—+F-.
21 3!

converges absolutely for all values of x. 4

~ 2D
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Or
Test the absolute convergence of the
series
e 1 i 1 1

= S
22 32 42

* %k ok
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