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QUESTION ONE (30 MARKS)

1.

(a) State and explain a probability space using its standard notation.
(5 mks)

(b) Suppose Ei, E> € F, Show that F, is an algebra. (5 mks)
(c) Let 0 < f, — f almost everywhere and [ f,du < A < oo, show
that f is integrable and [ fdu < A (5 mks)

(d) Let X and Y be independent random variables. Show that
E[X|Y = y] = B[X]

(5 mks)

(e) Suppose (X, F, ) is a measure space and f and g are measurable
functions on X and A, B € F. State the properties of f and g. (5
mks)

(f) If X;, X5, ... are independent random variables such that E[z,] =
p and Var[X,] < o2 for each n, show that 1%“‘” — W in
probability. | (5 mks)



QUESTION TWO (20 MARKS)

2. (a) What are Lebesgue measurable sets? (2 mks)
(b) Describe any two Lebesgue measurable sets (4 mks)
(c) State and explain any four measurable functions (8 mks)
(d) Show that if {f,} is a sequence of non-negative measurable func-

tions, and { f,(z) : n < 1} increases monotonically to f(z) for each

z then y
im :
0 s o0 Ju Fr(@)du = [ fd
(6 mks)
QUESTION THREE (20 MARKS)
3. (a) Let Ay, A,,... be a sequence of events. Show that:

i. if 3 P(A,) < oo then P(limsup 4,,) = 0 (5 mks)
ii. if 3 P(An) = oo then P(limsup A,) = (5 mks)

(b) Suppose f = Z x;l 4; is a non negative <m:nple function, {4;} being

decompOSItlon of S into F sets, show that

[ Fdu = ()

(6 mks)
(c) State five (equivalent) conditions for the random variables X g giiieg
to be independent. (4 mks)




QUESTION FOUR (20 MARKS)

4. (a) Suppose X is a random with the distribution ﬁx. Show that
E(X)= [z dux (10 mks)
R
(b) Suppose {B,} is sequence of independent events and 3= P { B, } = cc.

Show the probability that B, occurs infinitely often is one. (10
mks)

QUESTION FIVE (20 MARKS)
5. (a) State and explain two properties of conditional expectation (4
mks)

(b) Find the mathematical expectation of a random variable with: (6
mks)

(¢) Let f, > 0 be a measurable function. Show that [liminf f,du <
liminf [ f,dp as n — o0 , (10 mks)



