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Question One (30 marks)

(a)Let Q ={1,2,3}, F1= {{1},{2,3},Q,0} and F2 = {{1,2},{3},0,Q}
Show that F1and F2 are both algebras but not F1U F2
(5 marks)
(b) Let  be a non-empty set. Show that F= {Q,8} and G = P(Q) = {A:
AcQ} are both o-algebras

(5 marks)
(c) Define the following terms
(i) A measurable space
(ii) Random variable
(iii) Simple function
(6bmarks)
(d) Let @ be a measure on algebra F and let A,B € . Then show that
(A) < (B) if AcB
(5 marks)

(e)Let 2 be a non-empty set and F= P((1). Define (A) = | A | . Show that
is a measure.

(4 marks)
(f) Prove that Var(X1 + Xz +.... Xn) = X 1=, Var(X;) if x;s are independent.
(5 marks)
(g)Let {An} be a sequence of independent sets. Prove that
P(NZ,14) =112 P(A)
(5 marks)

Question Two (20 marks)

(a) Let Q2 be a non-empty set and {Ai};—y be a sequence of subsets of () such
that A;,,CA; for all i e N. Varify that A ={Ai: 1 e N } is a Tt- system.
(8 marks)
(b) Let Q ={a,b,c,d} and F1={{a},{b,c,d},Q,@} and F= { the set of all subsets of
(0}
Define Ti: -0, 1=1,2
By T1 (w) =afor w € Q
(a if w=a,b
And T: (w) _{b ifo=cd
Show that T1 is (F;, F,) measurable
And T: is not (F,, F,) measurable (12 marks)



Question Three (20 marks).

(@) Prove that as n increases, the probability that the average of number of
successes distributed as Bernoulli deviates from %2 by more than any
pre assigned number tends to zero.

(10 marks)
(b) Prove that if X1 are identically independently distributed with E(X i) =
< oo then
XX
— U asn —oo
(10 marks)
Question Four (20 marks)
(a)State and Prove Chebychev’s inequality
(10 marks)

(b) Letfbe measurable function. Prove that

| [ fdul <[ |f|du

(10 marks)



