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The figures in the margin indicate full marks
Jor the questions
SECTION—A
Answer any ten questions : 2x10=20

1. If M is a neighbourhood of a pf)int x and
N - M, then show that N is also a

neighbourhood of x.

2. Show that NxIN is countable.

L e N
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Find supremum and infimum of S.

3. Let
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4. U ximahmit pointofaset Sc R, is xa lim;,
poimt of S- {x}? Justify your answer.
8. Define open and closed sets.
6. Obtain the derived set of the following sets -
@ {1, 2, 3, 4, 5}
@) {1, 2, 3, 4, ... S00}
7. Find the limit of the sequence {xpn) if
12+22,3%4+ ... 402
Xn = 3
n
8. Give examples of divergent sequences {x,}
and {y,} such that {x,+y,} converges.
9. Prove that the limit of a convergent sequence
is unique.
10. Define subsequence and give example.
11. Show that every convergent sequence is a
Cauchy sequence.
12. State Bolzano-Weierstrasa theorem for
sequence.
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13. Prove that if a series converges, its nth term
must necessarily approach to zero.

14. Define alternating series and state when an
alternating series is said to be convergent.

15. Find nth partial sum of the series

Answer any five questions :

16. f{aj}

(b}

(c)

17. (a)

()

ic)

< 111097

1+1+1+an
1-3 3-8 5-7

Secrion—B

Prove that every open interval in R is a

10»5=50

neighbourhood of each of its points. 2

Show that the countable union of

countable sets is countable. 4

State and prove Archimedean property. 4

Show that every superset of an

uncountable set is uncountable. 2

Let A and B be two non-empty subsets

of R and let

C={x+YylxeA and y € B}

Show that supC =supA +supB. 4

Prove that the set of rational numbers

is not order complete. 4
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18. ¢a) If A and B are scts of real numbers,
then show that
(AuBy=A'nE

(b)) Show that union of two open sets is an
open sct. :

{c) Show that a set is closed if and only if
it contains all its limit points.

19. {a) If A and B are sets of real numpers and
A < B, then show that A'c B,

(b) Prove that a set is closed if and only if
its complement is open.

(c) State and prove Bolzano-Weierstras:
theorem.

20. (a) Prove that the sequence with nth term
2n-7
X, =
3n+2
is monotonically increasing and
bounded.

(b} If the sequences (x,} and {y,)} converge
to x and y respectively, then show that
the sequence {x,y,} is convergent and
converges to xiy.

(c) Show that the scquence {x,}, where
x =2 and x ., e 2+x, Va1 is
convergent,
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21. {fa) Prove that every monotonically
increasing sequence bounded above
is convergent and converges to its
supremum. 3

{b) Prove that the sequence
n
03]}
n
is convergent and find its limit. 4

{c} Show that the sequence {x;} is
convergent where

n 1l
= - - 3
Xn 2+ (-1) -
22. {a) Find subsequences of the sequence
n+1l
{n+2} 3

{b) Show that the sequence {x,} defined by

x =2
" n+l
is a Cauchy seguence. ' 3
{c) State and prove Cauchy's general 4
principle of convergence for sequence.
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23. (a} Prove that the sequence {x,} converges
to the limit ! if and only if every sub-
sequence of {x,}] converges to L .
(b}

Prove that every Cauchy sequence is
bounded.

{c) Using Cauchy’s general principle of

convergence, show that the sequence
{xn} where

is not convergent.

24. f(a}) Test the convergence of the following
series : 3+3=¢
o 142 1+2+3 14+2+3+4
i} >3 + 32 + e 4+ -v- oo

2 2
fii) (_1_) ,,(13] [1_2_3 ‘.
3 3-5 3-5.7
(b) Show that the series
-1 (Vn2 +1 - n)
18 conditionally convergent.
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25. (a}] State and prove ratio test.

(b) Test the convergence of the following
series ¢
x x2 x 3
+ + o
1-2 2.3 3.4
(c) Discuss the convergence of the series
- i -+ i — _1_. 4 - 3
21 31 41t
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