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(c)

6. (a)

(b)

(c)

Let <f, > be a sequence of continuous functions

that converges pointwise to a function f on [a, b].

(i) Does it mean that f is continuous on [a, b]?
Justify your answer.

(i1) State the condition on the convergence of

<f, > that ensures f is continuous on [a,b]

75
State the Weierstrass M-Test for uniform
convergence of series of functions. Apply this test
to the following series,

2.X¢™ on (0, 1) 7.5
k=1

Find the interval of convergence and the radius
of convergence for the following power series.
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Show i thae sin 'ofl wx)eX saedoset—+ ..,
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—1<x <1 and using Abel's theorem, deduce that
1 1 1
In2=1-—+———+...
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1. (a) Define the limit of a function in terms ¢ ~§. Use

this definition to show that 7.5
lim(2x +5)=9

x-32
(b) Use the Sequential Criterion for limits to prove

. siafc]
that ll}_)% sin (;J does not exist in R . 7.5
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2.

(c)

(a)

(b)

(c)

(a)

(b)

()

State and prove the sequential criterion for

continuity of a real-valued function fat ceR.
755
Define the continuity of a function at a point in

terms of ¢ —-§. Use ¢ -3 definition, to show that
f(x) = x>-2x-1 is continuous at x, = 3. 715
State the Location of Root Theorem. Also, prove

1

that cos(x) = x for some x in (0,‘5) . 75

Define uniform continuity of a function f on
interval 1. Use it to prove that the function

1
f(X) = = is uniformly continuous on the interval
[1, ). 75

Define Riemann Integrability of a bounded
function f on [a,b]. For any partition P of [a,b],

prove that S(f,P)<S(f,P). 7.5

Let f(x) = 5 -3x be defined on [0,2]. For the

partitiion P= 0,1,3,1,2,2,2 of [0,2], find
2°4 42

S(f,P)and S(f,P). 7.5
Show that f:R - R defined by

63 Tk SN
-1, if x is irrational
[0,1]. 7.5

L, if x is rational ;
is not integrable over

4.

(a)

(b)

(c)

(a)

(b)
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Use sequential criteria for integrability to show
that the function f(x) = x2 is integrable on [0,1]

1
and find [ f. 7.5
Porve that f(x)= 2 is integrable on [3,5]. Also, find
[f. 7.5
3

let f, g: [a,b] —» R be integrable functions on [a,b].
' 7.5
(i) If f(x)>0, for all xe[a,b] then prove that

Osff ]

(ii) If f(x) <g(x), for all x€[a,b], then prove that
j bf < I : g.

Discuss the pointwise convergence of the
following sequences of functions on [0,1].
7.5

(i) <f, >where f (x)=x",
x> +n
n

Define uniform convergence for sequence of
functions. Show that the sequence of functions

(ii) <g, >where g, (X) ™

<f, > is uniformly convergent on [0,a] for a>0,
where

fn(x)=xin,xe[0,a], 7.5
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