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QUESTION ONE (30 MARKS)

a) Deline the following terms
i. Ring
ii.  Algebra
iii. o-—ring
iv. o —algebra
b) Show that if f:X — Y and F isa g — ring of subsets of Y , then the class of all sets of
the form f~1(B) where B is a ¢ — ring of subsets of X

¢) State the lemma on Monotone classes (LMC)

QUESTION TWO (20 MARKYS)
a) Define a measure
b) Show that if R is a ring and y is an extended real valued set function on R which is
positive, countably additive and satisfies the condition (@) = 0, then y is a measure
¢) Define the terms
i.  Countably additive
ii.  Contraction
QUESTION THREE (20 MARKS)
a) Show that if u is measurable on aring R, and define an extended real valued set function
p” on H(B) by the formula ™ = GLB{X u(Ey):Ac UE, E, ER, (=12, ...}

then

i. " is positive

. w(@)=0
ti. " is monotone
iv. u is countable sub additive

v. W extends u
b) Define the following terms
i.  Quter measure
ii.  wv-measure

¢) Show that if v is an outer measure. then the class M of v —measurable sets is aring




QUESTION FOUR (20 MARKS)

a) State the Unique Extension Theorem

b) Show thatifa; Taand ;T8 then «;8; T afs

¢) Define a simple function

QUESTION FIVE (20 MARKS)

a) Lxplain the following terms

i. f=gac
i, JFE£g 4B
iii. f = constant a.c

iv. [ is essentially bounded
b) Show that if f, is a sequence of integrable functions such that f, = 0 a.e and
liminf [ f, du < oo then there exists an integrable function f such that f = liminf f,

a.e and one has [ f du < limiinf [ f;, du




