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PART - A (2 x 10 = 20 Marks)
Q.1. Answer ALL questions CO#  Blooms
Level
a. Define equivalence relation with example. co1 K1
b. Define outer measure. co1 K1
c. Explain Every subset of a countable set is countable. co1 K2
d. Prove that ¢ is measurable set. coz K3
e. Define step function. coz K3
f. Define Monotone Convergence Theorem. coz K2
g. Explain Differentiation of Monotone functions. cos K1
h. Explain absolutely continuous functions. co3 K2
i. State Minkowski Inequality Theorem. CO4 K1
j. Define Banach Spaces. CO4 K2
PART -B (10 x 5 =50 Marks)
Answer ANY FIVE questions Marks ~ CO#  Blooms
Level
2.a. Prove that the union of a finite collection of measurable sets is measurable. 5 co1 K1
b. Prove that The outer measure of an internal is its length. 5 co1 K1
3.a LetA beanyset and (E;) be asequence of disjoint measurable sets and. 7 co1 K1
Thenm* (A n U2, E;) =X2, m* (ANE).
b Provethatif m*A =0, thenm*(AUB)=m"B. 3 co1 K2
4.a Lebesgue measure is countably additive, that is, if ~ {Ey};~,; isacountable 5 coz2 K2
disjoint collection of measurable sets, then its union U,Z,E, also is
measurable and m(Ug21Ex) = Y=y m(Ey).
b Prove that the function f has a measurable domain E. Then the following 5 coz K2

statements are equivalent:
i. For each real number a, the set {x : f(x) > a } is measurable.

ii. For each real number a, the set {x : f(x) = a } is measurable.

iii. For each real number «, the set {x : f(x) < a } is measurable.

Iv. For each real number a, the set {x : f(x) < a }is measurable.
Each of these properties implies that for each extended real number c, the set
{x: f(x) = a}ismeasurable.
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5.a

6.a

8.a

Let f and g be integrable over E. Then: 5
i. The function af is integrable over E, and fbf af =« fE'f.
ii. Then function f + g is integrable over E, and
Lf+g9=0f+].9.
iii. If f<g then f];_fsfég
iv. If A and B are disjoin measurable sets contained in E, then
Jaus f = Taf + 15 f

) _ (0, if xis airrational 5
Show thatif  f(x) = { 1,if xis arational,

Then Rf’f()dx=b—a andRf’ f(x)dx = 0.

If (f,,) is a sequence of nonnegative measurable function and f,,(xX)— f(x) 5
almost every where on a set E, then f,;f < ll_me fn

Let f be defined and bounded on a measurable set E with mE finite. In order 5
that }glf} Jop(x) dx = ?1215 Jo(x)dx

For all simple function gand 1, | is necessary and sufficient that f be

measurable

If the function f is monotone on the open interval [a, b]. Then fis 10
differentiable almost everywhere. The derivative f' is measurable, and

[} F(x) dx < f(a) = £ (b)
If p and q are nonnegative extended real number such that
If f€LPand g€ LP,thenf.g € L' and
f1f-g1=If1l,-llgll,
Equality holds if and only if for some constant « and £, not both are zero,

we have «|f|P = Blgl|f
Let f and g are in LPLP with 1 < p < oo, then so dose their sum f + g 5

and |If +gll, = [IF1],, +lgll,
If 1 <p < oo, then equality can hold only if there are nonnegative constants
a and (8 such that Bf = ag.

+=-=1 and S5

< |-
Q|

--- End of Paper ---
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