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SECTION—-A
Answer any 4 questions out of 5 questions. Each question carries 1 mark. (4x1=4)
1. I fis any function on X to R, d’eﬁ'nepositive paﬁ df f.
2. Define step function. L v

3. When do we say that a real valued function is simple ?

4. When do we say that the inde.ﬁhgteiihtégral ofa function in L is countably

additive ?
5. State Lebesgue Dominated Convéi:gence Th.ébrém.
. sECTION-B
Answer any 6 questions out of 9 queéﬁons. Each qguestion carries 2 marks. (6x2=12)

6. Is the constant function on R measurable ? Justify your answer.

7. Define measurable space.

8. Prove that the sum of two complex valued measurable function is measurable.

9. Define measure space.
10. Prove that if m*(A) = 0, then m*(A _ B) = m*(B).

11. If f belongs to M* and ¢ = 0. then prove that ¢f belongs to M+ and [efdu=c[fdu.
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12. 1f f belongs to L and % is defined on X to & by 2(E) = j. f d, then prove that 2
is a charge.

13. If f belongs to M*(X, X}, then define the integral of f. Further if f belongs to
M*(X, X) and E belongs 1o X, then define the integral of f over E:

14. If ¢ is a simple function in M*+(X, X) and % is defined for E in X by ME) =] oxgdit,
then prove that . is a measure on X.

SECTION-C
Answer any 8 questions out of 12 questions. Each question carries 4 marks. (8x4=32)
15. Prove that if f is measurable theﬁ‘s’d"i:s.zlﬁ;f b

16. Let B be the borel algebra on the set of rea,l‘_m}’z‘r'ﬁbers. Prove that any monotone
function is Borel measurable. ' © o

17. If X, and X, are c-algebras of sgbset-s:;jtéfx. Then prove that X; n X, is a
g-algebra. : o :

18. Prove that a countable set has c)iqter measur:el'.'z.;ero. :

19. Let ube a measure definedona cs-alg‘ébf’a'-fojh:'){; if (Fn) is a decreasing sequence

in X and if u(F,) < +x , then prove that 1} ﬁﬁ.}: lim u(F,). |

p=1

20. Let A be the set of irrationals in the interval [0, 1]. Prove that m*(A) = 0.

21. If f belongs to M* and if & is defined on X by #(E) =
7. is a measure.

3 f du, then prove that

22. If (f ) is a monotone increasing sequence of functions in M*(X, X} which
converges p—almost everywhere on X 1o a function f in M*, then prove that

jfdu=lim[fdu.

23. State and prove Fatou's Lemma.
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24. It () is a monotone increasing sequence of functions in M+ (X, X) which
converges to f, then prove that [ fdyu = lim [ f, du.

25. Suppose that f belongs to M*. Then prove that f(x) = 0 p-almdst everywhere
on Xif and only if [ f du = 0.

26. Prove that a measurable function f belongs to L if and only if | f| belongsto L.
Also prove that |] f dp| = f| f [dy.

SECTION-D

Answer any 2 guestions out of 4 questions. Each question carries 6 marks. (2x6=12)

57 Prove that f is measurable if and only if the positive and negative part of fis
measurable.

o8. Prove that the union of a finite collection of measurable sets is measurable.
29. If @ and ¥ are simple functions in M=(X, X), then prove that
[(p + W)du =@ du+[¥du
30. Prove that a constant multiple of af and a sum f + g of functions in L belongs
to L and
a) jofdu=a[fdu
b) [ (f+g)du=[fdu+[gdu




