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Unit 2 - Week O

Course outline

Assignment O

The due date for submitting this assignment has passed. Due on 2020-09-21, 23:59 |ST.
As per our records you have not submitted this assignment.

How does an NPTEL online
course work?

Week 0
Note : This assignment is only for practice purpose and it will not be counted towards the Final score

Guiz » Azsignment 0

Solution : Assignment 0

1) Let {.:a,ﬂ,}m_wI be a recursively defined sequence, such that a, = ,,fﬂun_l and given D < a; < ﬁ: 1 point
Week 1
Week 2 a, is a monotonic and bounded sequence
iEEIT iy converges to 0
Week 4

iy Converges to 2
Week 5
iy 15 bounded but not monotonic

Week 6 Mo, the answer is incorrect.

Score: 0

Accepted Answers:
Week 7 iy /53 monotonic and bounded sequence

converges fo 2
Week 8 = e
Week 9 2) Let {aﬂ}m_N be a recursively defined seguence, such that 1 point
3 _
Week 10 .
1+ an
Week 11
and given a; = 4/3:

Week 12

] {an } is @ monotonic and bounded sequence
Video Download

Text Transcripts TP-E:.SUD {E""} s ﬁ

Live Session {an } converges to /3

{rln} is bounded but not monotonic

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
im sup (an) is +/3
n—o0

{an} converges to /3
{an } is bounded but not monotonic

3) State which of the following statements are True? 1 point

4 a continuous function f : B — B with exactly n points of continuity
= a monotonic function f : R — & with uncountably many disconfinuities

Asequence (ay ) C IR is convergent if and oniy if 1im sup{ap) = Hm inf {ay)
N—0 TE—+00
No, the answer is incorrect.
Score: 0

Accepted Answers:
1 a continuous function f : B — B with exactly n points of continuity

A sequence (an) € IR is convergent if and only if lim sup(an) = lim inf (an)
n—+o0 T—+D0

4) Which of the following are true? 1 point

converges

=00 1
z converjges
= n fﬂ.{ﬂ.}

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
n—=oo 9 1-2n

D,

| n? +1

COMVETrges

5) Suppose a,b > 0. The value of im(In(1 — e %)) — (In(1 — E""‘}j = 1 point

T—+

0
The limit does not exist.

in (b/a)
in (a/b)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

in (a/b)
6) Determine which of the following choices are true: 1 point

There exists a homeomorphism between (0, 1) and [0, 1].
There exists no continuous bijection from [0, 1] onta (0, 1)

Every confinuous real-valued function on a compact subset of R is uniformly continuous

If f:[0,1] — [0,1] is a continuous bijection then f is a homeomorphism.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
There exists no continuous bijection from [0, 1] onto (0, 1)

Every continuous real-valued function on a compact subsef of B is uniformiy confinuous
if f:]0,1] — [0,1] is a continuous bijection then f is a homeomorphism.

7}  Determine which of the following statements are true: 1 point

f : [a,b] — [a, b] is a confinuous function, then f has a fixed point.
Let F C K be a closed subset. Define for z € B, d(z, F) := infy-r|z — y|, then the function g(z) := d(z, F) is a continuous function on 1 .
A confinuous function defined on a compact set A € B has a maxima and minima and attains them on 4.

it K, F are respeciively compact and closed disjoint subsets of R then d(K, F') := in fg.;._ﬁ"d{:ﬂ:, F') is strictly positive.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

f : |a,b] — [a, b] is a continuous function, then f has a fixed point

Let F' C R be a closed subset. Define for z € R, d(x, F) := in fycr|T — y|. then the function

glz) := d(zx, F) is a confinuous function on R .

A continvous function defined on a compact set A C R has a maxima and minima and atfains them on A.
if K, F' are respectively compact and closed disjoint subsets of B then d(K, F) := in fycxd(z, F) IS
strictly positive.

&) Determine which of the following statements are true, regarding the uniform and pointwise convergence of the given sequence of functions 1 point
fo: R =B n=>1gvenby fu(z) =z"?

fn(x) converges uniformly on (0, 1)
fn{:} converge uniformly on [0, 1]
fn(z) converges pointwise on [0, 1]

fn(x) converges uniformly on (0, a) , Ve < 1

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
fn(x) converges pointwise on [0, 1]

fa(z) converges uniformiy on (0, a) , Va < 1

o (s H
9) . _ _ T point
Given Z lan| < 00 then Z ap Sinnr converges uniformly as a series on all of R
n=1 n=1
True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

10) 1 point

1
Consider a function f : B — B Determine which of the following are true, given fa(z) = f(z + =), = 1:
i

If f(z) is continuous on IR, fn(z) converges to f(z) uniformly on all of R
If f is continuous on R, fu(z) converges pointwise to f(z) on all of R
If £ is uniformly continuous on R, fr () converges uniformly to f(z) on all of R

If f is continuous on B, then on any given compact subset of R, fn(z) convergesto f uniformly.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If f is continuous on B, fa(z) converges poiniwise fo f(z) on all of R

If f is uniformiy continuous on R, fu(x) converges uniformiy to f(x) on all of B
If f is continuous on B, then on any given compact subsef of R, fn(z) convergesto f uniformiy.

M) F:[-1,1] » R, F(z) = [* |t|dtisa C* function. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

12) Suppose fn, f are real valued funcfions on [0, 1] such that { _fn} converges to f pointwise. If each fn is Riemann integrable, which of the following 1 point
statements are true?

f must be Riemann integrable, and limit and integral can be exchanged i.e. ful fdz = lim fnl fndz.

Ti—+0x0

If the convergence of f to f is uniform, then f i Riemann integrable and limit and integral can be exchanged.

f may be Riemann integrable, but it need not be frue that fu] fdr — lim ful fadz.

Tl—#D0

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If the convergence of f, fo f is uniform, then f is Riemann integrable and limit and infegral can be

exchanged.
. . . 1 s 1
f may be Riemann integrable, but it need not be true that fﬂ fdx = n]J_.EII;lc fﬂ fndzx.

13) Consider a sequence of differentiable functions fy : [11, b] —+ B such that _iI’,"1 is continuous for each n > 1, and f, converges pointwize fo a 1 point
differentiable function f . Which of the following options implies f = lim f;, ?
n—o0

Convergence is uniform ie, { fn} converges uniformly to f .
{ fa} converges uniformly to some function g.

f' is continuous.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
{ fa } converges uniformiy to some function g.

14) Which of the following real-valued functions on [0, 1] is not necessarily Riemann integrable? 1 point

a differentiable function
a monotone function
a characteristic function of a countable set

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
& characteristic funcfion of a8 counfable set

15] 1 point

1 F 4
For a confinuous function f : [0, 1] — €, the quantity ].iI':||11+ - f f(t)dt:
X+ 0
Meed not exist always.
Exists only if f is differentiable on [0, 1] and equals f'(0) .

Always exists and eguals f(0).

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Always exists and equals f(0).

18) Given an open subset I7 of [R™, there exists another open subset V — Usuchthat V' © IV and V is compact. 1 point

True
false

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

17) Determine whether the following statement is true or false: There exists a countably infinite connected subset of B. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

18) Determine whether the following statement is true or false: 1 point

There does not exist a continuous function f : B2 — [0, 1] such that f =1 on[-0.99, 0.99] but f = 0 outside [-1, 1].

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

19) Which of the following statements is/ are true? 1 point

Every confinuous function f : B — B maps Cauchy sequences to Cauchy seguences.
Afunction f : B — [ which maps Cauchy sequences to Cauchy sequences must be continuous.

If f: |a, b] — R is differentiable, ' has intermediate value property.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Every continuous function f: R — R maps Cauchy sequences to Cauchy sequences.

If f : [a, b] — R is differentiable, f' has infermediate value property.

20) Which of the following statements about the middle-thirds Cantor set is true? 1 point

[t i5 nowhere dense.
It is uncountable.
It is countable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
it is nowhere dense.

It is uncountable.

21) . n Kk 1 point
T lim 3% , — is:
he value of k=1 —5 IS

fl S

1/2
.1
The limit does not exist.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

1/2

22) Choose the correct statement(s) about a sequence of real numbers {rn} from the following: 1 point

If every subseguence of {rn} converges to a real number a then the original sequence itself converges to a.
If {zx } has a convergent subsequence, then { xy, }converges.

There are bounded sequences {zn} which do not have any convergent subseguences.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If every subseguence of {_-;ﬂ} converges to a real number g then the original sequence itself converges

o a.

23) Which of the following statement(s) is true? 1 point

X sinn

E is absolutely convergent.
{ n®

TI=

Z % is divergent.

*o1
E —— CoOnverges.
n=1 ¥ -

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

snn
E is absoiutely convengent
n2
n=1

o

n!
Z 3—ﬂ is divergent.

n=1

. oo O X I
Radius of convergence of the power series ¥~ m is
n

24)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
{Tvpe: Range) 0.1.0.3

1 point

25) Every rearrangement of an absolutely convergent series gives the same sum. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True



