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INSTRUCTIONS:
Answer Question One and Any Other Two Questions

QUESTION ONE (COMPULSORY)(30 MARKS)

a)
1) State the axioms of a measure, .

i1) Show that the function , m, defined on the the Borel algebra, B , by:
.m: (L, B)— (U, B) .such that m {(ai,bi]} =bi-a; , with a;, b; in [, a; < b;, for

i=1,2,...., is a measure.
(6 marks)
b)  Explain, for a given measure space (€2, I, p ),
1) Completion of the measure space
ii) p-a.e
iii) the Lebesgue-Stieltjes measure space (6 marks)
c) State:
i) The Lebesgue Monotone Convergence Theorem. (6 marks)
i) Fatou’s Lemma (8 marks)
d) Prove any one of the results stated in Part (c ). (4 marks)
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e) Let P be a Probability measure. If A and B are some two events,

i) Define the conditional probability of A given B.
ii) Show that the conditional Probability of A given B is a Probability measure.

(8 marks)
QUESTION TWO (20 MARKYS)
Let (N, IT, p) be a probability measure. Assume A;, j=1,2,..... are events in II.
a) Show that P*=aP +(1-a) P, 0 < a < 1, is a probability measure. (5 marks)
b) IfA+1C A, j=1.2,..
then P(NA,)= 11}2 P(A) (5 marks)
c) If Aj C Ajr,j=12,....
then P(UA,)= ’1113.1 P(A,) (5 marks)
d) P(A UA,) < P(A)+P(A,) (5 marks)
QUESTION THREE (20MARKS)
a) Show that for a non-empty set €2:
1) The Power set P(Q)is a o-field
i) The set {®, A } for A C Q is not a o-field
(10 marks)
b) Show that if I1 is a o-field then ﬂ AiITforall A; UI1,i=1, 2,3, (10 marks)
i=1
QUESTION FOUR (20 MARKYS)
a) Consider two measures p and 1} defined on a measurable space ,(Q, I1):
1) Define ““u is absolutely continuous with respect to n”
i1) Explain “p -null”
1ii) Whenis p = q (9 marks)
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b) Show that i) for E e IT, the function m given by m(E) = Jg du is a measure
i1) m is absolutely continuous with respect to p (8 marks)

c) Let f an g be measurable functions. Show that f+g is measureable (3 marks)

QUESTION FIVE (20 MARKS)

a) State the Chebychev’s inequality. (5 marks)
b) Prove the Chebychev’s inequality. (5 marks)
C) Let Xa: n > 1 be a sequence of random variables with E(X,) = p,

for all Xo: n>1 . Show that the sample mean X _ converges to p in probability.

(10 marks)
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