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QUESTION 1: (30MKS) COMPULSORY

a) Given a non-void interval | of R withendpoints a,b € R suchthat a <b .
State any three nature of intervals which are not infinity. Hence determine the length of
theintervalif a=05b (6mks)

b) Describe the three types of measure over R with the help of the diagram

(émks)

c) Given non-empty set @ and that the set® € M. (Lebesque measurable) Then prove
that Q€ M (5 mks)

d) Let A,B besubsetsof Rand u*(B) =0 Prove that

w(AUB) =u(4) (5 mks)

e) Let Let (X, X,u) be ameasurable space A LB € ¥ and A <€ B and
f.g € M*(X,X) and f < g Then showthat [ fdu < [gdu

(4 mks)
f) Show that u"({x}) =0 where x € R (4 mks)
QUESTION 2 :(20 mks)
Y- T ,A, besubsetsof R.Provethat
‘ #*(U?=1 4;) < j=1 47 (4;) i.e the outer measure is finitely sub-additive
‘ (10 mks)

b) Let (X, X,u)be ameasurable space f,g € M* (X, X)and ¢ anon-negative real
constant, show that [c¢fdu = c[ f du

(10 mks)



QUESTION 3 : (20 mks)

a)

Define the term Lebesque measurable set (4 mks)

b) If EcCR and u*(E) =0,

c)

i) then prove that E € M
ii) further if F c E then prove that FeM (10 mks)
IfB,A C R andthatB 2 A, show that

u(B) = u(A) (6 mks)

QUESTION 4 : (20 mks)

a)

b)

LetE; , E, ,E; ,E, E;  be a pairwise o disjoint collection of
members of K. Thenforany X c R prove that
W (X NnULE) = b w(X neE) (10 mks)

Let (X, X) be a measurable Sspaceand f: X - R* function be X —
measurable Prove that cf(x) is X — measurable function forall x e X
and ¢ € R (10mks)

QUESTION 5 : (20 mks)

Fortheinterval | of R prove that the outer measure of the interval is equal to the length
of theinterval i.e p (/) = LD (20 mks)



