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(1) The union of two outer measurable sets is?
(a) Not Measurable set.
(b) Inner measurable.
(c) Outer measurable.
(d) None of above
(2) A monotone ring is?
(a) Not a o-ring.
(b) A o-ring. %
(c) Both (a) and (b).
(d) None of above
(3) A o-field is a monotone and monotone field is:
(a) Not a o-field.
(b) A o-field. %
(¢) Both (a) and (b).
(d) None of above
(4) Let [a,b] be the smallest closed interval containing a closed set F'. Then:
(a) m(F)=b—a
(b) m(F) =b—a+m(F")
(c)m(F)=b—a—m(F) %
(d) None of above
(5) In the sense of Lebesgue if £y and Ea are measurable, then Fy N Ey is:
(a) Measurable %

(b) Not measurable
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(c) Both (a) and (b)
(d) None of above
If £y and E5 are measurable subsets of [a,b], then m(E7) + m(Es) is:
(a) m(Ey U Eg) — m(E1 N Ey)
(b) m(Ey U Ep) +m(E1 N Ez) %
(¢) m(E1 U E2)m(Ey N Es)
(d) None of above
The intersection of a finite number of measurable sets is:
(a) Measurable %
(b) Not measurable
(¢) Both (a) and (b)
(d) None of above
Two functions f and g defined on the same set E are said to be equiv-

alent if:

(b) m[E(f #9)] =0 %

(c) Both (a) and (b)

(d) None of above

Lebesgue integral of function f(z) over E is defined as the plane mea-
sure of Q(f, E):

() [ f(z) =m[Q(f, B)]

(b) [g f(z)dz = m[Q(f, E)] %
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(©) [ f(@)dz = m[Qf, E]
(d) None of above
The common value of members U and V is called Lebesgue integral of
f(z) over E:
(a) [ f(x) = common value of members U and V %
(b) [, f(z) = common value of members U and V
(c¢) [, f(z) = common value of members U and V
(d) None of above
If a bounded measurable function f satisfies the inequality «(FE) <
[y F@)dz < B(E)
(a) First mean value theorem %
(b) D. F. Egoroff’s theorem
(c) Frechet theorem
(d) None of above
A sequence {f,,} of measurable function is converge almost uniformaly
to a measurable function f defined on a measurable set F, each € > 0,
3 a measurable set A C E with m(A) < ¢, then {f,} coverge to f
uniformaly on F — A:
(a) First mean value theorem
(b) Frechnet theorem
(c) D. F. Egoroff’s theorem %

(d) None of these
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Let f be a measurable function defined on E. Then for each € > 0, 3
a closed set F' C E with m(E — F) <, f is continuous on F:

(a) First mean value theorem

(b) Lusin theorem %

(c) Frechnet theorem

(d) None of these

Let f be a measurable function defined on E. Then 3 a sequence {g, }
of continuous of R: g, — f a.e. on E :

(a) First mean value theorem

(b) Lusin theorem

(¢) Frechnet theorem ¢

(d) None of these

Let {f.} be a sequence of Lebesgue integrable functions is said to be
converge f:

(a) Jim [ |+ 1] =0

(1) tim [ 1fo— f] =0

(c) Hm [o|fn—f]=0%

(d) None of these

Let {f.} be a sequence of measurable defined over a measurable set
E. Let f be a measurable functions defined on E: is ........ then the
sequence {f,} is said to be converge f:

(a) f(z) < 0o a.e. on the set E

(b) lim m(|f, — f| > ) =0

n—
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(c) Both (a) and (b) %
(d) None of these
Let {f,} be a sequence of measurable defined over a measurable set E
and if ............ then f is measurable on E:
(a) fu(z) = f(z) on E
(b) lim (z) = f(zx) on E

n—roo

(c) nhﬁrr;()(m) = f(z) a.e. on F %

(d) None of these

Let {f.} be a sequence of functions which converges in measure to
the function f on ameasurable set E. Then 3 a subsequence which
converges to the function of a.e.:

(a) F. Riesz theorem %

(b) Frechnet theorem

(¢) D. F. Egoroff’s theorem

(d) None of these

Let {f.} be a sequence of measurable defined over a measurable set F
such that f,(z) < ¢¥(x),Vx € E and Vn € N, where 9 is integrable
over F and the sequence < f,, > converges in measure to a measurable
function f on E, then:

(@) [p f(2)dx = [} fo(x)dx

(0) Jp f(@)do = lim_J, o (e)do

(©) Jip Fla)dr = lim [, f(a)dz

(d) None of these
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Let {f.} be a non-decreasing sequence of integrable functions defined
over a measurable set E. Let nh_)rr;o fn be integrable set E. Then
Jim f fula)de = [ lim £, (@)

(a) Fatou’s Lemma %

(b) Frechnet theorem

(¢) Beppo-Levies theorem

(d) None of these

If A=1{1,2,3,4} and B = {3,4,5,6}, then AAB is:

(a) {1,2,3,4}

(b) {3,4,5,6}

(c) {3,4}

(d) {1,2,5,6} %

In distributive law X = (AUB)NC = (ANC)U(BNC) and Y =
(ANB)UC =(AUC)N(AuUC), then:

(a) X is correct

(b) Y is correct

(¢)  and Y is correct %

(d) None of these

A sequence < a, > is said to be strictly monotonic increasing if:

(a) ant1 < a, Yn € N

(b) any1 < ap, ¥Yn ¢ N

(¢) ant1 > an Yn € N %

(d) apt1 > an Vn ¢ N
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(24) The limit point of the set {1, %, %, % e } is:

(25) Sum of cardinal numbers |P| = p, |Q| = ¢ and PN Q = ¢, Then:
(a) P+Q=Ip+d|
(b) p+q=[PUQ| %
(c) Both (a) and (b)
(d) None of these
(26) Complete Lattice R is:
(a) RU{—o00,00} %
(b) RN {—00, 00}
(¢) Both (a) and (b)
(d) None of these
(27) If A is a o-algebra of subsets of X and m is increase on A, then triple
(X, A;m) is called:
(a) Triple space
(b) Measurable space %
(¢) Measurable set
(d) None of these
(28) Any set A is said to be measurable w.e.f outer measurable function mg

if:
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(a) mo(T) = mo(ANT) +mo(A NT) %
(b) mo(T) = mo(ANT) —mo(A NT)
(¢) mo(T) = mo(AUT) +mo(A UT)
(d) mo(T) = mo(AUT) —mo(A"UT)
Set A is outer measurable:
(a) If A" is outer measurable
(b) Iff A is outer measurable %
(c) If A" is inner measurable
(d) Iff A" is inner measurable
If A and B are two sets such that A C B, then:
(a) m*(A) = m*(B)
(b) m*(4) <m*(B) %
() m*(A) = m*(B)
(d) All of these
Which of the following statements is false for a Lebesgue Outer Measure
of an arbitrary set:
(a) m*(A) = 0 VA
(b) If A C B, then m*(A) < m*(B)
(c)m*(A+z)=m*(A) Vx € R
(d) All of these %
Identify the wrong statement:
(a) Cantor set is uncountable J

(b) Cantor set is open
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(c) Cantor set is measurable
(d) Cantor set is nonempty
(33) Which is a Measurable set:
(a) Open set
(b) Closed set
(c) Borel set
(d) All of above %
(34) The outer measure of a countable set is:

(a) 0 %

(d) Not exist
(35) The outer measure of Cantors set is:

(a) 0 %

(d) Not exist
(36) Which property is called countable subadditivity of outer measure:
(a) m* (U E;) <>, m*E; %
(b) m* (Ui E) > Y, m*E;
(c) m* (Ui Ey) = >, m*E;

(d) None of these
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(37) If {Ex}72, is an ascending collection of measurable sets and E =
U2, By, then m(FE) is equal to:
(a) O
o0
(b) >° m(Ex)
k=1
(c) o0
(d) lim m(Ey) %
k—o0
(38) If {Ex}p2, is an descending collection of measurable sets and E =

N2, Ex then m(F) is equal to:

(d) Jim m(Ey) *
(39) Which of the following statements is true for a Lebesgue measure:
(a) countable additivity
(b) Monotonicity
(c) translation invariant
(d) All the above are true %
(40) Which of the following statement is true:
(a) There exists a non-measurable subset of real numbers
(b) There exists a measurable set which is not a Borel set.

(c) There exists an uncountable set having measure zero.

(d) All the above are true %
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(41) Which of the following statement is true:
(a) There exists a non-measurable subset of real numbers
(b) There exists a measurable set which is not a Borel set.
(c) There exists an uncountable set having measure zero.
(d) All the above are true %

(42) Which of the following is an algebra on X = {1,2,3}:

(a) {0}
(b) {&, {1}, {1,2}}
(©) {¢,{1},{2,3},{1,2,3}} %
(d) All the above are true
(43) If A and B are two sets such that m(A) = 0, then:
(2) m(AU B) = m(4)
(b) m(B) = m(A)
(¢) m(AU B) =m(B) %
(d) m(AU B) > m(B)
(44) Which of the following statement is true:
(a) F, set is measurable
(b) Gs set is measurable
(c) Borel set is measurable
(d) All of above %
(45) The outer measure of empty set is:
(a) 0 %

(b) 1
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(c) o0
(d) None of these
(46) m({k}) = ... where k is a real number:

(a) 0 %

(d) None of these

(47) If Q is an algebra and A, B € Q, then:
(a) A—BeQ
(b) AUB €
(c) ANB e
(d) All of these %

(48) F, set is the:
(a) intersection of a countable collection of open sets
(b) intersection of a countable collection of closed sets
(¢) union of a countable collection of open sets
(d) union of a countable collection of closed sets

(49) Gs set is the:
(a) intersection of a countable collection of open sets %
(b) intersection of a countable collection of closed sets
(¢) union of a countable collection of open sets

(d) union of a countable collection of closed sets



14

RAM ASREY RAJPUT

(50) Which one is not equivalent to the measurability of any set of real

(52)

numbers E:

(a) For each ¢ > 0, there is an open set O containing E for which
m(O —F) <e %

(b) For each € > 0, there is a closed set F containing E for which
m(F —FE) <e

(c)For each € > 0, there is an open set O containing E for which
m(E—F) <e

(d) None of these

For any set E and any € > 0,there exists an open set O containing E
for which:

(a) m(O) <m(E)+¢ %k

(b) m(O) > m(E) + €

(¢c) m(O) <m(FE) —e¢

(d) None of these

Let f be an extended real valued function defined on a measurable
domain E. If f is Lesbesgue measurable, then for each real number c,
which of the following statements is true:

(a) {x € E: f(x) > ¢} is measurable

(b) {z € E: f(z) < ¢} is measurable

(c) {zx € E: f(x) = ¢} is measurable

(d) All of these %
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(53) Which one of the following is false:

(a) A monotone function that is defined on an interval is not measur-
able. %

(b) Let f be an extended measurable real-valued function on E and
f =g a.e. on E, then g is measurable on E.

(¢) A monotone function that is defined on an interval is measurable.
(d) A real-valued function that is continuous on its measurable domain
is measurable.

(54) Let f be an extended real valued function defined on a measurable
domain E. Then f is measurable if and only if for each open set O,
7Y O)={z€E: f(x €0)}is:

(a) Open %

(b) measurable
(¢) closed

(d) none of these

(55) Let f and g be measurable functions on E that are finite a.e. on E.

Then which of the following statements is false.:
(a) For o, B € R, aof + Bg is measurable on E.
(b) (f + g)? is measurable on E
(¢) fg is measurable on E
(d) All of these %
(56) The characteristic function x 4 is measurable if and only if:

(a) A has measure 0
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(b) A has infinite measure
(c) A is measurable Y%
(d) All of these
(57) Which one of the following is false:
(a) If f is measurable on E, then |f| is measurable %
(b) If f is measurable on E, then f* is measurable.
(c) If f is measurable on E, then f~ is measurable.
(d) None of these
(58) Which one of the following is false:
(a) If f is measurable on E, then |f| is measurable %
(b) If f is measurable on E, then f* is measurable.
(c) If f is measurable on E, then f~ is measurable.
(d) None of these
(59) Let {fn} be a sequence of nonnegative measurable functions on E. If
{fn} — f pointwise a.e. on E, then:
(a) [ f =liminf [, fn %
(b) fEf > liminffEfn
(¢) Jp [ <liminf [, f,
(d) None of these
(60) Let f be a nonnegative measurable function on E. Then [ gf =0ifand
only if:
(a) f>0ae onE %

(b) f=0ae onE
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(¢c) f<Oae onE
(d) None of these
A real-valued function ¢ defined on a measurable set E is simple if:
(a) It is measurable
(b) It assumes only a finite number of values
(¢) It is measurable and assumes only a finite number of values %
(d) None of these
A nonnegative measurable function f on a measurable set E is said to
be integrable over E if:
(@) Jp s =0
(b) J[pf>0
(c) [z f <00k
(d) None of these
Let the nonnegative function f be integrable over E. Then:
(a) f is constant a.e. on E
(b) fis 0 a.e. on E
(c) fis finite a.e. on E %
(d) None of these
For an extended real-valued function f on E, the positive part f* of f
is:
(a) f7(x) = max{f(z),0} %
(b) f*(x) = max{—f(z),0}
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(c) [ (x) = —max{f(x),0}
(d) f*(z) = min{f(z), 0}
For an extended real-valued function f on E, the positive part f~ of f
is:
(a) f7(x) = min{—f(z),0}
(b) /7 () = max{—f(z),0} %
(¢) f7(x) = —max{f(z),0}
(d) f~(2) = min{f(z),0}
If | f| is integrable over E, then the integral of f over E is given by:
(@) [pf= [ ofT+ sl *
(b) fEf:fEf+_fEf_
© Jgf==JgfT+[pf~
(d) None of these
A pair (X, M) consisting of a set X and a o-algebra M is called a:
(a) Measurable space %
(b) o-finite space
(¢) Measure Space
(d) Complete Measure Space
Let (X, M, 1) be a measure space. A subset E of X is called measurable

if:
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(c) EeM %

(d)E¢ M

Let (X, M, 1) be a measure space with measure p is called:

(a) Topological Space

(b) Measure Space

(c) o-finite space %

(d) Complete Measure Space

Let (X, M, 1) be a measure space. Then for any finite disjoint collection
{Ey} of measurable sets p (U1 E;) = il w(E;) This property is known
as: :

(a) Monotonicity

(b) Finite Additivity %

(c) Excision

(d) Continuity of Measure

Let (X, M, ) be a measure space. Then for any countable disjoint col-
lection {E,} of measurable sets pu (U2, E;) = io:l,u(Ei) This property
is known as: )

(a) Countable Additivity %

(b) Monotonicity

(¢) Countable Monotonicity

(d) Continuity of Measure

Which of the following sets is Lebesgue measurable

(a) Any open set in R
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(b) Any closed set in R
(¢) Any countable union of open intervals
(d) All of the above %
(73) The Monotone Convergence Theorem applies to which type of functions
(a) Increasing sequence of measurable functions Y
(b) Decreasing sequence of measurable functions
(¢) Continuous functions only
(d) Differentiable functions only
(74) Which of the following is true about the null set in measure theory
(a) It has measure zero
(b) Tt is measurable
(c) It can be ignored in integration
(d) All of the above %
(75) The Fatou’s Lemma provides an inequality involving:
(a) Limit inferior of integrals v
(b) Limit superior of integrals
(¢) Limit inferior of functions
(d) Limit superior of functions
(76) Which of the following is NOT a property of a sigma-algebra
(a) Closed under countable unions
(b) Closed under complements
(¢) Closed under finite intersections

(d) Closed under arbitrary unions %
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(77) The Lebesgue Dominated Convergence Theorem requires:
(a) Pointwise convergence and domination by an integrable function %
(b) Uniform convergence
(¢) Monotone convergence
(d) None of the above
(78) Which of the following is a measure on a measurable space
(a) A function that assigns a real number to each subset
(b) A function that assigns a non-negative extended real number to
each measurable set and is countably additive v
(c) A function that assigns a complex number to each measurable set
(d) A function that assigns a probability to each event
(79) The Lebesgue integral generalizes which of the following integrals
(a) Riemann integral
(b) Stieltjes integral
(c) Both (a) and (b) %
(d) None of the above
(80) Which statement is false
(a) Difference of two measurable sets is also measurable.
(b) Union of two measurable sets is measurable.
(c) Both (a) and (b)
(d) None of the above %
(81) Which statement is false

(a) Every countable set is measurable.
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(b) Every singleton set is measurable.
(c) Both (a) and (b)
(d) None of the above %
(82) Which statement is true. If AAB = 0, then:
(a) m(A) # m(B)
(b) m(A) = m(B) %
(c) Both (a) and (b)

(d) None of the above



