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ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKS)

1. (a)

(b)

Define the following terms

i. Probability space (1 mk
ii. Borel set 1 mk
iii. Sigma-algebra (1 mk
iv. Measurable sets (1 mk)

Describe any two Lebesgue measurable sets. (4 mks)

Let A, B C E such that u*(A) and p*(B) are both finite. Show
that, |u*(A) — p*(B)| < p*(AAB)

where (AAB) := (AB®) U (BA") (5 mks)
If AC B, show that u*(A) > p*(B). (3 mks)
Prove that if 0 < f, — f almost everywhere and [ fadp < A < 00,
then f is integrable and [ fdu < A (3 mks)

State and explain any two types of measures on the intervals over
the real line. (5 mks)

Suppose that A, B € A. Show that pu(B) = w(ANB) +pu(BNA)
(3 mks)

Let {F; ¢ R":i € N} is countable collection of R™. Show that

i W) = H-*(G F;)

(3 mks)



QUESTION FOUR (20 MARKS)

4. (a) State and explain two properties of conditional expectation (4
mks)
(b) Find the mathematical expectation of a random variable with (9
mks)
i. uniform distribution over the interval [a, b]
ii. triangle distribution
iii. exponential distribution
(¢) Show that if {f.} is a sequence of positive measurable functions,
and {f(z):n <1} increases monotonically to f(z) for each @

then .
lim

‘ () :/ I
n%oo/;«:f'(l) m Ef( m

(7 mks)
QUESTION FIVE (20 MARKS)
5. (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 { fn(x) : n < 1} increases monotonically to f(z) for each
x then

lim [ :
N / folz)dm = /F fdm

n—» 00 JE
(6 mks)



