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QUESTION ONE (COMPULSORY)( 30 marks)

a) Define the term measurable space , hence name any two examples of measurable spaces

(5mks)
b)Let A,B € R and ux* (A) = 0 show that
wx(AUB) = ux(B) (Smks)
c) State any three properties that are satisfied by the outer measure p * (6mks)
d) State without proof lebesque monotone convergent theorem. (4mks)
e) Prove that the outer measureis countably sub - additive.
i.e.
@t ) & TR0 (B Y= 1,234 come v o
(10 marks)
QUESTION TWO ( 20 marks)
Let (X, X, ) be a measure space and (f,) a monotone increasing sequence of
elements of m*(X,X) convergingtof pointwise on X . Then prove that
limyse [ fndu = [ fdu (20 marks)

QUESTION THREE( 20 marks)

a) Let (X,X,p)be ameasurable space and (f,) asequence of elements from mt(X,X)
then prove that,

lim

[ fodu (16 marks)

JEfdy S

n— o n= o

b) Define an algebra (4 marks)



QUESTION FOUR (20 marks)

a) Let (X, X,u)be ameasure space f,g € M* (X, X) andc anon-negative real
constant, show that [(f +g)du = [ fdu + [ g du

(10 mks)
b)Let X and Y benone-emptysetsand ¥ beao — Algebra of subsets of V.
let f: X - R beafunctionand X = {f'(E) : E € ¥}.

Thenshowthat X is ao — Algebra of subsets of X. (10 mks)

QUESTION FIVE( 20 marks)

a) Show that the measure is additive

ie pUL B = Zio, wuE) (8mks)

b) Let AB € R with Hx(A) <oo,pux*(B) <o
Prove that lu* (B) — u* (4)] < u* (AAB) (6 mks)

c) f ESR and u'(E) =0 then prove that E € M (6 mks)



