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( English Version )
Group - A
Answer any two questions. 10 x 2 =20
Let A be a non-void bounded subset of IR.
Let F={|x-y|:xeAyeA}. Obtain an
expression of sup F in terms of bounds
of A. 3

Let the sequence of real numbers {a,},

converges to zero and the sequence of real

numbers {b,}  be bounded in R. Examine
the convergence of {a, b, }, . 3

1/x

Given a series Zn where xe IR.

n

Choose the correct statement from the
following with reason : 4
i) The series is everywhere convergent
iij)  The series is nowhere convergent
iiij  The series is convergent

when-1<x<0
iv)  the series is convergent for x > 1.
Let the real-valued function fbe continuous
at p and in every neighbourhood of p,

contained in the domain of f f(x)

assumes both positive and negative values.
Find the value of f(p). 3
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b)

o0
Let S=(0,1). Correct or justify : U [l, 1)
p=1
is an open cover of S but no finite sub-

collection of it covers S. 3

Let f, (x)=

. Prove that {f, (x)}, is
1+ x

not uniformly convergent in [ O, 1 | but is
uniformly convergent in [ O, a | where
O<ax<1l. 2+2
Let & be an accumulation point of an
infinite set S(c IR ). Show that every open

interval (o,B) containing &, contains

infinitely many elements of S. 3

Let f:[0,1]> IR be continuous and

assumes only rational values in the entire

interval. If f(x)=3 at x= show that

1
3’
f(x)=3 everywherein [0, 1]. 3
Let f:[a,b]— IR be monotonic increasing.
Let a < ¢ < b. Show that both f(c+0) and
f(c-0) exist. 2+2
Let f:[a,b]—> IR be derivablein [ a, D |

and let f' be bounded in [ a, b ]. Prove that

fis of bounded variation in [ a, b ]. 3
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b) Let {f, (x)}, converge uniformly to the limit

function f(x) on set S(c IR) and let each

f, (x) be bounded on S. Show that f is

bounded on S. 3
S 1
) Show that the series z [1— cos —) is
n
n=1
o0
convergent but the series ZSin% is
n=1
divergent. 2+2
Group - B

Answer any three questions. 6 x3 =18

5. Letf:S— IR, where Sc R?and (a,b)e S. Let

Sy (a,b) exist and fy be continuous at ( a, b ).
Prove that fis differentiable at ( a, b).

6. Let [, (x) converge uniformly to f(x) for all
n

n
x €S (cR). Let p be an accumulation point of S

lim

and let x—)pfn (x)=

a, forall ne N. Show that

. o0
(i) Zlan is convergent, (ii) xlinp f(x)= zlan_
n= n=

3+3
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7. a) Prove that there cannot be two different
power series with the same interval of
convergence and having the same sum
function in the interval. 2

b) Using the power series representation of

e* , evaluate with reasons :

0 Jm =Ll ) UM emren. 2402
8. Let
(x2 +y2)log(x2 +y2) , x2 +y2 #0
f(x’y )={ 0, x2+y2=0

Show that fxy(0,0)=fyx(0,0) but neither fxy

nor  fy, obeys the conditions of Schwarz's
theorem. 3+3
9. Prove that every bounded sequence in IR has at

least one convergent sub-sequence.

10. Prove that every absolutely convergent series in
IR can be expressed as the difference of two
convergent series of positive terms and a
conditionally convergent series in IR can be
expressed as the difference of two divergent

series. 3+3
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Group - C

Answer any four questions. 3x4=12

11. Examine the applicability of the theorem on
existence and uniqueness of implicit function
near the point indicated :

(x* +y%) -8(x* -y%)=0, (/3,1)

12. Use the method of Jacobian to show that if
ax® + by2 +cz? + 2hxy + 2 fyz + 2gzx be resolved
into linear factors of x, y and 2z then

a h g
h b f|=0.
g f c

13. Prove that the union of finite number of closed
sets in IR is a closed set.

14. Prove that the set E={x:0<x<1} is not
enumerable.

15. Prove that sin% is not uniformly continuous
in (0,0).

. 1 1 1 :

16. Show that the series 1-—+——-—+ is

2(}, 3(1 4(1
convergent for any a>1 and its sum lies
between % and 1.
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17. Let f:la,b]> R (O<a<bor a<b<0)be
defined by f(x)= xcos%. Examine whether fis
of bounded variation over [ a, b ].

© n
18. Show that the series z(x+—1) is uniformly
n=1 n.2"
convergent in -3 < x<1.
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