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Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is
compulsory.

1. (a) Prove that the intersection of an arbitrary
family of open sets may not be an open
set. 2

(b) Discuss the boundedness of the sequence

l n
< a, >, where a, =(1+~—) : 2
n
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(c) Prove that a real number / is g limit
point of a sequence < a, > if and only if
there exists a subsequence of < a, >

converging to /. 2

(d) State Cauchy's root test. 2

(e) Examine the convergence of the following

series - 2

1,13 135
2724 246"

(f) Give an example of an infinite series

which is convergent but not absolutely

convergent. 2

(g) State Pringsheim's theorem. 2

Unit I

2. (a) Show that the set of reals is not a

compact set. 7

(b)  Prove that the union of finite number of

closed sets 1S a closed set. 7
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3. (a)
(b)
4. (a)
(b)
5. (a)
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Show that every set satisfying the Heine

Borel property is a compact set. 7

If A and B are subsets of R, then prove

that (A U B)’ =AU B'. -

Unit II

Let < a, > be a sequence such that
a, # 0 for all » € N, where N is the set

Ayl

a

of all natural numbers, and 51/

n

=0.
7

Prove that if |/| < 1, then lim

—)oon

Show that the series 1 + _}_ + 1 4

2 22 2
converges to 1.

Find : 7
I

. [(n+1)(n+2)....(n+n)};
lim,, :

n
n
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ence of the following

(b) Test the convers
7

series -

Z:zl \/n4+1—-\/n4-—1

Unit I11

(a) State and prove D-Alembert’s ratio test.
| 7

(b) Test the convergence of the following
7

series
22 9242 224%6°
32 P ’ 32,52 72

-----

1+

(a) Test the convergence of the following

series : 7

n2 2 42 2 42 £2

x2+———x4+2'4 N 2°.4°.6 N
3.4 34.56 34.56.7.8

(b) Discuss the convergence of the following

84 (x>0)

series
S . 7

g+1+a+(l+a)(2+a)+m.

B 1+  (1+B)2+P)
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Unit IV

XX

g. (a) Show that the series x— p + = i

absolutely convergent if and only if
x| < 1 but conditionally convergent for

[x] =1 7
(b) State and prove Abel's test. 7

»9. (a) Discuss the convergence of the series

Zoo (-1)" sin na,

n=1 - p

> p >0 for all real q.
7
(b) Show that the series (1—-1-)+( 1 —i)

2 4
+ (1-—z)+. '
g) 7 1S convergent, byt when

the pare S
Parentheseg gre "moved, jt oscillates

7
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