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QUESTION 1 COMPULSORY ( 30 MKS)

a). Define area as the measure of the interval on Rgiventhat a <x <b and ¢ <x < d with

e e d £ R (4 mks)
b) Prove that u* ({x}) =0 (5 mks)
c) State two examples of ¢ — algebra (2 mks)
d) Define a measurable space (4 mks)
e) Show that the outer measure is count ably sub additive (15 mks)

QUESTION 2 : (20 mks)

a) LetA; A ,......, A, bea pairwise disjoint collection of members of lebesque measurable
sets. Thenforany X € R provethat u*(X NUL4;) = Xt (X NA) (10 mks)

b) Let (X, X¥,u)be ameasure space f,g € M* (X, X)and ¢ anon-negative real
constant, show that [(f+g)du = [ fdu + [ g du (10 mks)

QUESTION 3 : (20 mks)

a) Show that a non- degenerate interval of R is uncountable (8 mks)

b) State the three types of measures of the intervals over Rand illustrate them on
separate diagrams (6mks)

¢) Let (X, X)beameasurablespaceand f: X - R, g:X - R functions . Prove
that g+ [ is X — measurable functionforall x €X . (6 mks)
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/ QUESTION 4 : (20 mks)

a) Given that a borel set B(R)isa o — algebra of subset of Rand by definition of topological
space state the structure of Borelsetif a,b € R (12mks)

bjLet {X, : @ € N} be a family of o — algebra of subsets of X . Prove that the set

N X, suchthat ais fromthe index set isalso ac — algebra of subset of X.

(8 mks)
QUESTION 5: (20 mks)
a) Prove the translation invariance property of the outer measure (5 maks)
b) IfB,A € R andthat A € B, with theu*(A) = 0, show that
uw(B) < uw(AuB) (5 mks)

c) oIif EC R and " (E) = 0,then prove that E € M andalso if F c E then
F € M (lebesque measurable) (10 mks)




