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1. (a) Define the limit of a function in terms of € and §. Use e—-§ definition,

to show that lim (2x+13)=35. _ 7.5

x-—->-4

(b) State sequential criterion for limits. Use it to prove that Hnlll f(x) does
er

not exist, where : . . 7.5

1, if x isrational

f(x):{o

, if x isirrational

P.T.O.




()

(@)

®)

©

(@)

)

(e)

( 2) 7472
Let f:A— R where A ¢ R and let x; be a cluster point of A. Then,
prove that }H% @) = f%) if and only if for each sequence < x,, > in

A\{x} that converges to x, the sequence < flx,) > converges to flxy). 7.5

Define the continuity of a function at a point in terms of € —§. Use € -8

definition, to show that fix) = 2x2 + 3x + 5 is continuous at xg =—1. 7.5

State Intermediate Value theorem. Also, prove that x 2° = 1 for some x

in (0, 1). - 7.5

Define uniform continuity of a functioﬁ fon interval I. Use it to prove
that the-function flx) = %% is uniformly continuous on the interval
[0, 41. | 75
Let f be defined and bounded on a compact interval [a, b] for each

partition P of [a, b]. Define the upper and lower Darboux’s sums for f over

P. Also, show that for all partitions P of [a, b], S(f, Pj < S(f,P). 75

Define Riemann Integrability of a bounded function on [a, b]. Prove that
b
a constant function flx) = c¢ is integrable over [a, b] and J.a [ =clb-a).

7.5

Consider the characteristic function of a closed interval f =¥ 5 given
by :

1, if1<x<3

0, otherwise

f(x)={

Prove that f is integrable on [0, 5] and find J-f f. ’ 7.5
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Use sequential criterion for integrability to show that function flx) = x
is integrable on [0, 1] and .also find f;f . 7.5
Prove that :
() If f is integrable on [a, bl and if xela, bl, m<f(x) < M, then
mb - o) < [ f < Mb-a).
(@) If f is integrable on [a, b] and Vx ela, 8], {f(xj] < M, then
[[f]sMe-a. | 75
Let flx) = 3x + 2 defined on the i;iterval [1, 3] and the partition
P= {1,'2', 2, 3}. Find S(f, P) - and S(f, P). Also, find S(f, P) — S(f, P).
7.5

Define pointwise convergence and find the pointwise limit of the following
sequence of function :
1o < L

@ <[, >, where f(x)= n n on [-1, 1]

| x| ifl<|xl <1
n .

nx
1+n2x?

(@) < g, >, where g,(x)= on R. 7.5

Let f,(x) = e, x > 0. Then show that < f, > is uniformly convergent

on [a, «|, where ¢ > 0 but is not uniformly convergent on [0, f’°]- 7.5

PT.O.




7472

(e)

(@)

®)

()

G

(4 ) 7472

Let < f,, > be a sequence of continuous functions that converges poinfwise
to.a function f on [a, b]. Then does it mean that f is continuous on

[a, b] ? Justify your answer and also state the condition on convergence

that ensures. f is continuous on [a, b]. 7.5

State Weierstarass M-Test to test the uniform convergence of a series of

functions. Hence check the uniform convergence of the following series :

» COSNX

(Z) n=1

3 on R
n

oa

=0 T3 po? O 1, 2]. - 7.5

Find the Radius of convergence and Interval of convergence for the
following Power Series . 7.5

2
o 3 (x-3)

n=0 211

.. = nl!
(#1) ano _?)szn'

Write Power Series expansion of In(1 + x) and use Abel’s theorem to show

1 1 1
= - =+ = - — +... .
thai;ln2 1 ot y3 1 } ' 7.5




