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Unit 11 - Week 9

Course outline

Assignment 9

The due date for submitting this assignment has passed. Due on 2020-11-18, 23:59 IST.
As per our records you have not submitted this assignment.

How does an NPTEL online
course work?

Week 0
1) Which of the following topologies are locally compact Hausdorff? 1 point
Week 1
E™ with standard topology.
Week 2
B = B, where the first copy of B2 has standard topology and the second copy of B! has discrete topology.
Week 3
Week 4 ) with the relative topology inherited from the standard topology on E.
Week 5 X = Il g X3 where each X, is a compact Hausdorff space, and X is endowed witvh product topology.
Mo, the answer is incorrect.
Week 6 Score: 0
Accepted Answers:
Week 7 R™ with standard tapology.
R = R, where the first copy of R has sfandard fopology and the second copy of B has discrefe fopology.
Week & X =g X, where each X, is g compact HausdorT space, and X is endowed witvh product fopology.
Week 9 2) Determine which of the following are positive linear functionals®? T point
® Riesz Representation theorem-
Motivation ALY (R, m) — C givenby A(f) := [, fdm
Basics on Locally compact .
Hausdorff spaces A:C(R*) = C givenby A(f) := m¥ supp(f))
EBorel and Radon measures on _
LCH spaces A : Ce(R) — C given by A(f) := f(0)
Properties of Radon measures . . T
and Lusin's theorem on LCH Az Ce(R) — C given by A(f) := limz 00 f(z)
Spaces Mo, the answer is incorrect.
_ _ Score: 0
Riesz Representation theorem Accepted Answers:
_Complete statement and A:LY(R,m) — Caivenby A(f) == [, fdm
i A:C.(R) — Cgivenby Al f) := f(0)
Riesz Representation theorem A:C.(R) = Cgagvenby A(f) == 1Imz . f(x)
- Complete statement and
procf - Part 2 3) Let X be a locally compact Hausdorf space and (X, B, i) be a measure space. If u is a Radon measure, which of the following are true? 1 point

Examples of measures

constructed wsing RRT o )
e is inner regular for all B measurable sets in X

Guiz » Azzsignment 9

Week 2 Feedback Form e is inner regular for all Borel sets in X
Measure Theory

Assignment 9 solufions u is inner regular for all open sets in X

Lect t
e p is inner regular for all Borel sets E in X with u(E) < 0o

Week 10 Mo, the answer is incorrect.
Score: 0
Week 11 Accepted Answers:

p is inner reguiar for all open sets in X

Week 12 j¢ is inner reguiar for ail Borel sets E in X with u(E) < oo

Video Download
Text Transcripts For each k € M, Ay C RY be the sets,
Live Session A = {1- ceRIk—1 < ||z|| < k}
Let {xx} be a sequence of points in R? such that zp € Ag foreach k € M.

Define A : Co(R%) — C

A=Y %f{zﬂ
k=1

It can be checked that A is a positive linear functional. Answer the next three questions based on this definition.

4) Choose the commect statements: 1 point

IA(f)| is always finite.
3f € Cc(R%) for which |A(f)| = 400

If f € C(R%) such that supp(f) C Ay, for some ng € M. then the following inequality holds:

()] = (1 - Ei,,n NIflle (Where || f]lo, := sup, ge| f(=)])

1
Given N € N, 3f € C.(R%)such that A(f) = Y, oF

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
|A(f)| is always finite.

Iffe GE{[E“} such that supp(f) C Ag, for some ng € M, then the following inequality holds:

A < (1~ )| flloo (WIEre |l 2= 5P, el F2)1)

Given N € N, 3f € Co(R%)such that A(f) = n_, —

oo imA el e A e ||]'d Hhore vemlivm mwF o J'.Tu'd'i e 1 noinT
w LIRE" | (LWL A W ' L1 (=N} LT ] | | (W) - ==

0

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
)

6) Let B(0, r) be the open Euclidean ball in R? of radius r = 0. Then 1 point

uy (B(0,1) = 0or 1/2
up(B(0,1)) = 1/2 or 3/4
uy(B(0,1) = Lor

py(B(0,1)) = 1or1/2
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
pa(B(0,1)) =00r1/2

71 Let;r = {]]E*, » ) be the multiplicative group of non-zero reals and m. be the lefi-invarant Haar measure on & as defined in the lectures 1 point

10 < a < b, my([a,b]) = In(b/a)
ifz = 0,then m«(la+ z,b+ z|) = m:([a, b])
fc>0and0 < a < b then m,(|ca, cb]) = m.([a,b])

m. is a Radon measure on &.
Mo, the answer is incorrect.
Score: 0

Accepted Answers:

0 < a < b,m,([a,b]) = In(b/a)

ffe >0and0 < a < b then m,([ca, cb]) = m.(|a, b])
my 15 & Radon measure on (3.

8) Consider the counfing measure g on . Then there exists a positive linear functional A on C,. (&) such that the measure induced by A is u. 1 point

True

False
Mo, the answer is incorrect.
Score: 0
Accepted Answers:

[ P
P LRI

9} Let X be a locally compact Hausdorf space. Which of the following statements are true? 1 point

For any Borel measure u on X, the functional A, : Co(X) =+ C, f— J'_f du on C.( X) is always well defined.
Ay, is well defined if and only if y is finite on compact subsets of X where A, is defined as in (a).

Suppose pu is a Radon measure on X If f € C(X) and f(z) = 0¥z € X, then f ¢ Ker(A,)unless f =0on X.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Ay is well defined if and only if g is finite on compact subsets of X where A, is defined as in (a).

Suppose p is a Radon measure on X If f € C(X) and f(z) = OVz € X, then f & Ker(A,) unless
f=00onX.

10) Let X be a locally compact Hausdorff space. Let u be a Radon measure on X 1 point

If +is the measure induced by the positive linear functional f +— f fdp. then  and y have same null sets.
Suppose F is a Borel measure on X which is finite on compact zets, then there exists a Radon measure -y on X such that a G-null set is a «~null net.

p(U7) = 0 for all open subsets U of X
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If T is the measure induced by the positive linear functional f f fdyp, then T and u have same null

sefs.
Suppose A is a Borel measure on X which is finite on compact sets, then there exists @ Radon measure -y
on X such that a 8-null set is & ~y-null net

11) Let X be a compact Hausdorff space, and u be a finite Borel measure on X. Which of the following suggest that ¢ is the positive linear functional 1 point
Pv:C(X)=C, f— ffdp on C'(X)?

W(f) = [ fdu for all real valued f € C(X)
W(f) = [ fdpor all real valued f € C(X)

¥(f) < [ fdp for all non-negative real valued f £ C(X)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

Y(f) = [ fdu for all real valued f € C(X)

Y(f) < [ fdufor all real valued f € C(X)

P(f) < f fdu for all non-negative real valued f € C(X)



