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QUESTION ONE (20 MARKS)

a) Define the following terms
i. Ring
ii.  Algebra
iii. o —ring
b) Given that R is a ring of a set Y. show that the monotone class of R, M(R) coincides

with the ring generated by R, G(R) ie M(R) = G(R)

¢)
i.  Show that if g is the contradiction of a measure, u by a fixed set F in a ring
R, then uf is a measure in R
ii.  Show also if ur < oo, then yp is a finite measure
QUESTION TWO (20 MARKS)

a) Define the following terms

i.  Hereditary
ii.  Hereditary o — ring
iii.  Outer measure

iv. v-measure
b) Show that if v is an outer measure, then the class M of ¥ —measurable sets is a ring
b) Show that if 1 is measurable on a ring R, and M is the class of all M*-measurable sets,

then G(R) © M and the restriction of M* to G(R) is a measure [ extending 4

QUESTION THREE (20 MARKS)

a) Define the following terms
i.  Lebesque measurable
ii.  Lebesque measure
d) Show thatifa, Taand 8, T fthena, + B, Ta+p
b) Show that if (i) is ans increasingly directed family of measures on a ring R, and u is

the set function on R defined by the formula u(E) = LUBy;(E) then u is a measure
on R
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y QUESTION FOUR (20 MARKS)
a) Show that if f,, is a sequence of integrable functions such that f, = 0 a.c and lim inf
[ f, du < oo then there exists an integrable function f such that f = liminf f, a. and
one has [ fdu < liminf [ f, du
b) Suppose f,| < Ifl a.e (n =1,2,..) where the f, and g are integrable functions the
there exists an integrable function f such that f = liminf f;, a.e. moreover, Ifl =
|gla.e and [ f du < liminf [ f, du
' QUESTION FIVE (20 MARKS)

a) Show thatifa, T a and B, T B then ayfyn Tap

b) Show that if f, g € L* then [(f|g)] < ||f||2 + |lg]2 (Cauchy —schwarz inequality)

¢) Show thatif f, g € L then ||f + gll2 < ||f||2 + |1gl|; (Triangle inequality )




