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Jor the gquestions

SECTION—A .
Answer any ten questions : - 2x10=20
1. Show that R is not bounded above in R.
2. Show that

ﬁ [n,©)=@
n=1

3. Assuming density of Q in R, show that RNQ
is dense in R.
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10.

11.°
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( 2)

Show that 5 is not a limit point of N.

Show that [0, 1) is not open in R.

Does the set (-5, 0)UN have a limit point
in R? Justify.

Show that the sequence (x,), where
X, =(,—1)""'1 ‘VnelN

cannot converge to 1.

Find a sequence of irrationals (x,) such
that x, »0.

Let the sequence. (xn) converges to x5 eR.
Find an upper bound of the set

{x,: neN}
Prove or disprove :
¢11114
¢4 3’ 5, 9’ 7’
' (1
is a subsequence of the sequence (;)

Prove or disprove : Every Cauchy sequence
in R is monotone. ‘

( Continued )

12.

13.

14.

15.

Answer any five questions :

16.
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Write down four convergent subsequences of
the sequence (x,), where

x, =(-1)* vneN

00 ]
Let ) x, and Z Y, be convergent series
. n=1 n=1

such that x, <y, V n e IN. Show that

> X, < D Un

n=1 n=1

o0
Prove or disprove : If the series 'len

n=
converges, then x, —0.

o0
Show that the series ) 1 converges.
n=1

SECTION—B

(a) ‘Show that Z is a countable set.

(b) Let A and B be non-empty bounded
below subsets of R. Show that ‘

g.lb.(A+B)=glb.(4)+g.Lb.(B)

" 10x5=50
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17. (a)

(b)

18. (a)
19. (a)

(b)
20. (a)

(b)
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Show that the following are equivalent :
(i) N is unbounded above in R

(i) Vx,yeR with x>0, InelN
such that nx>y '
Assuming order-completeriess of R,

show that every non-empty bounded
below subset of R has an infimum.

Show that 4 R is open in R iff R\A
contains all its limit points.

Let A be a non-empty bounded above
open subset of R. Show that
Lu.b.(A)e A

Show that Q is not closed in R. Find
Q in R. ‘
Find the derived set of R\{O} in R. Is
R~{0} closed? Justify. Is R\{0} open?

Justify. (No credit will be given without -
2+1+2=5

proper justification)

Let (x,) converges to xy € R. Show that
{neN :|xn—x0|2—;—}

is a finite set.

_Prove or disprove : If (x,) and (y,) both
do not converge, then (x,y,) and
(xn +y,) both cannot converge.

( Continued )

5

3+2=5

5

21. (@)

(b)

22. (@)

(b)

23. (a)

(b)
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Let (x,) be a monotone decreasing
bounded sequence. Show that (x;)
converges.

Let (xn)' be a bounded sequence and
(y,) converges to 0. Show that (x,yp)
converges to 0. Does (x,y,) converge if

(x,) is bounded and y, »1?

Prove or disprove : There exists a
bounded sequence (x,) in R such that

given any subsequence (xp, ) of (x,) and

given any xpeR, (x;,) does not
converge to Xp. - '

Show that the sequence (x,), where

x,,=1+%+---+% Vn23

is not a Cauchy sequence in R.

Let (yp) and (2,) be subsequences of (x,)
such that y, >y, and z, >z in R.
If yo#2zy, show that (x;) is not
convergent.

Let (x,) be a Cauchy sequence in R
such that x, e N VnelN. Show that
there exists.m €N such -that

Xp =X VYn,k2m

( Turn Over )

3+2=5




CENTRAL LIBRARY N.C.COLLEGE

( 6 )
24. (a) Show that 2-1? converges if p>1. 5
n=17

() I XX with x,>0 VneN, is

=1
n © ,
convergent, then is Z x, always

n=1
convergent? Justify your answer. - S

25. (a) Let Y. x, be a convergent series such

=1
n w ©
that Z X,Yn is convergent. Is Z Yn
n=1 n=1

necessarily convergent? Justify. Is

Y’ Yn necessarily divergent? Justify. 4

n=1

(b) Let (x,;) be a sequence in R such that '

0
BN

n=1

" converges. Show that Yox, s

n=1
convergent. Does convergence of

0 . .
Zl Xn necessarily imply the convergence
n=

n=1

a0
of Y |x,|? Justify. - 3+3=6
* k&
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