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Unit 8 - Week 6

Course outline

Assignment 6

The due date for submitting this assignment has passed. Due on 2020-10-28, 23:59 IST.
As per our records you have not submitted this assignment.

How does an NPTEL online
course work?

Week 0

Week 1
« Astatement on a measure space {JL'T B, p) issaidto hold u- almost everywhere (or simply almost everywhere when the underlying measure is clear from

Week 2 the context) if the statement holds on the complement of a g null set. For example 'f : X — R is zero p-almost everywhere' means that there exists
Ae B and u(A) =0 suchthat fisidentically zero on A® .

Week 3

o Let (X, B, u)beameasurespace and f be an unsigned measurable function on X Then f is said to be integrable if and only if fx fdp < oo
Week 4

Week 5

1) Let {l’ ., B) be a measurable space. Then which of the following statements are true? 1 point
Week 6

Measurable funclions: If f is (B, B(E™)) measurable, then f is (B, £L(R™)) measurable.
definition and basic properiies -

Part 1
If X iz atotally ordered set with its order topology, then any order preserving f: X — [EI, -:u::] Is measurable.
Measurable functions:

definition and basic properties - ) _
Part 2 A= {f X —=Cis measurable} is a - vector space.

Egorov's theorem: abstract

version If f : B — B is measurable, then it is almost everywhere continuous. i.e, there exists A € L(IR) such that p(A) = 0 and f is continuous on A° .

_ _ Mo, the answer is incorrect.
#® Lebesgue infegral of unsigned Seore: 0

gimple measurable funclions: Accepted Answers:

definition and properties if X is a totally ordered set with its order topology, then any order preserving f : X — [0, oo is

Lebesgue integral of unsigned measurable.

measurable functions: A= { f:X—=>Cis measurame} is a (C- vector space.

motivation, definition and basic

propertics 2) Let (X, B, p) beameasurable space Let f: X — [ be measurable. Choose the correct statements: 1 point

Fundamental convergence
theorems in Lebesgue

integration- Monatone If f = 0 there exists a sequence (¢ ) of simple measurable functions such that 0 < ¢ < @9 < --- < fand (¢n) converges pointwise fo f.
convergence theorem, Tonelli's
theorem and Fatou’s lemma If (X, B, u) is o-finite, theres exists a sequence of simple measurable functions  (éy ) such that each (¢y ) is integrable and (¢y, ) converges to f pointwise.

Guiz » Assignment 6

eek & Eeedback Eorm - If f is bounded, f = 0, there exists a sequence (¢y, ) of simple measurable functions such that 0 < ¢y < ¢y < - -+ < fand (¢ ) converges uniformly to f .

Measure Theory

Lot | If (X, B, u) is o-finite, there exists a sequence of simple measurable functions (g, ) such that each (¢y ) is integrable and (gy, ) converges to f uniformly.
ECIUre Nes

Mo, the answer is incorrect.

Assignment-6 solufions Score: 0

Accepted Answers:

Week 7 If f = 0 there exists a sequence (¢y ) of simple measurable functions such that 0 < ¢y < g < --- =< f
and (¢m) converges pointwise to f .

Week 8 If(X, B, n) is o-finite, there exists a sequence of simple measurable functions (¢y ) such that each
(¢n ) is integrable and (¢ ) converges fo f pointwise.

Week 9 If f is bounded, f = 0, there exists a sequence (g ) of simple measurable functions such that
0 < ¢y < a<---< fand (¢n) converges uniformiy to f .

Week 10
3) Let {l’ , B) be a measurable space. Choose the comrect statements from the following: 1 point

Week 11

Week 12 If f,g:X — C are measurable and g(z) # 0¥z € X, then f/g is measurable.

Video Download If f,g: X — C are measurable , then f. g is measurable.

Mo, the answer is incorrect.
Text Transcripts Score: 0

Accepted Answers:
if f,g: X — C are measurable and g(z) # Wz € X, then f/g is measurable.

Iif f,g: X — C are measurable , then f. g is measurable.

Live Session
4) For a measurable space (X, B), which of the following are true? 1 point

If fn : X = R is measurable WYn c M then F : X — Rdefinedby F(z) = SUPp oo fu(x) is measurable.
If fn : X — B is measurable Vn € M then F : X — R defined by Fi(z) = lim SUpp_s00 fu (x) is measurable.

If fn : X — R is measurable and ( f) converges pointwise to F : X — R then F is measurable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If fo: X — R ismeasurable WYn € M then F : X — R defined by F(z) = 5Upp oo fn{:] i5

measurable.
Iif fn : X — R is measurable W¥n € M then F : X — R defined by F{z}l = [im sUPp oo fu(xT) is
measurable.
If fu : X — R is measurable and ( fn) converges pointwise fo F' : X — R then F' is measurable.

5) For a measure space (X, B, p) which of the following statements are correct? 0 points

ff,g: X - Rand f =gpa.e then g is measurable.

If fn : X — R and (fr) converges to f pointwise p a. e, ... then f is measurable.

Both (a) and (b) are true if and only if X is a complete measure space. Recall that a measure space (X, B, u) is called complete if A € Bis such that
p(A) = 0, then the power set of A, P(A4) C B.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Both (a) and (b) are true if and only if X is a complete measure space. Recall that a measure space

(X, B, i) is called complete if A € Bis such that u(A) = 0, then the power setof A, P(A) C B.

6) Suppose (X, B, u) is a finite measure space and let fi, : X — [0, oo| be measurable for n € M, and (fn ) converges pointwise to f , then f converges 1 point
uniformly almost everywhere to f.

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

T7)  Which of the following are true? 1 point

If f : B — [0, 0o is an unsigned measurable function and g : B? — C is complex measurable, then the pointwise product of f and Im(g) is a real measurable
function.

If f : B® — C is continuous, then it is measurable.
If f : BY — B is continuous, and E C I is Lebesgue measurable, then £ E) is Lebesgue measurable.

The indicator function of a Lebesgue measurable subset of R? is an unsigned measurable function.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
if £ : B% — [0, 00| is an unsigned measurable function and g : BR® — C is complex measurable, then the
pointwise product of f and I'm(g) is a real measurable function.

If f : B — C is continuous, then it is measurable.
The indicator function of a Lebesgue measurable subsef of R is an unsigned measurable function.

8) LetX beasetand B, B' be two & - algebras on X, let Id : X — X be the identity map, = — z. Then which of the following are true? 1 point

If B C B then Id is (B, B')- measurable.
Iif B' C BthenIdis (B, H*}— measurable.

Id is always (B, P(X))- measurable.

Id iz always (P(X), P(X))- measurable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
if B' C Bthen Id is (B, B')- measurable.

Id is always (P(X), P(X))- measurable

9) Let f:R? — Rand g: R — R be two functions. Then which of the following are true? 1 point

If both f and g are continuous, f - g is measurable.
If f is real measzurable and g is continuous, then f - g is measurable.

If f is continuous and g is (B(R?), B(E?))- measurable, then f - g is measurable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
ifboth f and g are confinuous, f = g is measurable.

If f is continuous and g is {H[[E"}, H{R"}}-mea&waﬂ.‘e: then f - g is measurable.

10) Let (fn) be a sequence of real measurable functions on R®. Let X € (0, co). Which of the following are true? 1 point

{z e BY :5up new fulz) = A =Upn{z € R? : fulz) = A}
{:.: e BY :sup nen falz) = }u} = Nnen {:: = [pd : falz) = :\}
{z € B® :infuensupren fi(z) = A} = Us_s Nve: {z € BY :supeon fie(z) = A+ 1/ M}

{z € B? tinfpensupean fi(z) = A} = UNo Nve: Uy {z € BT : fi(z) > A+ 1/M}

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

{z € B? :5Up nen fu(z) = A} = Upen {z € RY : fu(z) > A}

[z € R iinfaenstbisn fi(z) > A} = Ui Niyve: {z € B :supeen fie(z) > A+ 1/ M}
{z e RY :infpeqSUD=n fi(z) > A =Us— Ny Uy {z € R?: fi(z) = A+ 1/M}

11) Let (X, B, i) be a measure space such that p(X) < oo. Suppose (fn) is a sequence of functions, fn : X — Cs a sequence of measurable 1 point
functions such that (f ) converges pointwise to f : X — C, then which of the following are true?

If X is a topological space and f, is continuous for each n = 1 then given e = 0 there exists a measurable subset A, C X such that u(A,;) < €)and fis
continuous when restricted to.AZ

If each fn is integrable, then f is infeqrable.

There exists a measurable subset A C X suchthat u(4) = 0 and f is continuous when restricted to A°

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If X is a topological space and fy is continuous for each n = 1 then given e = () there exists a

measurable subset A, C X such that u(A,) < €) and f /s continuous when restricted to A

12) Let s : R® — [0, o0) be a simple measurable function. Which of the following are true ? 1 point
f s dm =sup{ f ¢dm : ¢ < s, ¢ is simple measurable }
rd rd

f s dm =inf{ f wdm : s < i, ¥ issimple measurable }
R Rd

Letr: RY — [0, 0o) be another simple measurable function and a, 8 € [0, oo), then IE:I (s + fr)dm = a fn" sdm + 8 fn-* rdm

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

® dm =3u,|:r{ f . ¢pdm : ¢ < 5, ¢ i5simple measurable }
R R

f s dm =inf{ f Ydm :s <, P s simple measurable }
RJ Rd

Letr : B® — [0, 0o) be anather simple measurable function and e, B € [0, 00), then
fE;{ﬂs + fridm = faf sdm +18f]1" rdm

13) Let ( fn) be a sequence of unsigned measurable function on a measure space (X, B, u) 1 point

T—+00 -[I fn d}'-‘
n—soo fn )dpe =limsup [ (lim sup

S tim infs00 fo )dp =liMn o0 [ (Nfi=nfi) dp
J'xlilirn SUPn—oc fn Jdp =My o0 II{SLIIEI,E}“ fie)du

S im infn o0 fr )dpe =liminfy_o0 [ fn dps

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
fx(ﬂm iNfp—s00 fn )dp =M o0 L‘{ {".ﬂ feznfe) dp

14) Suppose (X, B, u) is a measure space. Suppose f : X — K is measurable. Which of the following are true? 1 point

If f is non-negative and fx fdu =0thenf =0

Suppose X = AURB A Bc B with A, Bdisjoint. LetCy = {W MnAa: W e H}. Similarly define Cp Let py = pl4, similarly define pg - Now consider the
measure spaces (A, Ca, py) and (B, Ce, pug). Then g : X — C is measurable if and only if g[ 4 and g| 5 are measurable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

If fn : X — [0, 00] is measurable Vn = 0, then [, (3 nio faddp =Yg [x fadp

Suppose X = AU B, A,B € B with A, B disjoint LetCq = {W N A : W € B}. Similariy define Cp
Let py = p|,. similarly define ug . Now consider the measure spaces (A, Ca, u,) 8nd (B, Ce, pg)-
Then g : X — C is measurable if and only if g| , and g| z are measurable.

15) Suppose (X, B, u) is a measure space. Suppose ( fa ) is a sequence of unsigned integrable functions converging pointwiseto f . If fa = fay1Vm = 1, 1 point

“'IEF‘IfI f’d# = limy 00 fx .fn dﬂ-"

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

16) Suppose (X, B, p) is a measure space. Suppose f: X — [EI, cu::] are integrable. Then 1 point

f? isintegrable.

let A= {z e X: f(z) = oo}.Then u(4) =0

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
let A= {z e X: f(z) = oo} Then u(A) =0

17) Suppose (X, B, u) is a measure space.Suppose f : X — [0, oo| is measurable.Define 8 : B — [0, oo| be defined by S(A) = Ll fdu. 1 point

iz a measure on B.
If pp(A) = Oforsome A € B then (A) =0
ulA)=0forsome A= B ifandonlyif S(A)=10

B(X) < ooifand only if fisintegrable.
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
8 is a measure on B.

if p(A) = 0 forsome A € B, then S(A) =0
B(X) < oo ifand only if f is infegrable.



