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© PART A — (5 x 6= 30 marks) ~
Answer a‘n’y FIVE of the following
Each questlon carries 6 marks

Each answer should not exceed 1 page

1. HKE and E, are measurable sets, then show that E,\VE, is measurable

‘2. . ‘Let f be a function with measurable domain B . Show that f is measurable iff the functmn _

of defined by g(x) = fx) for 'x e D and g(x) 0 for x es Dis measurable

3. Let { be a bounded functmn deﬁned on {a b} If f is Rlemann mtegrable on [a b} then_

shew that it is- measurable and RI f(x)dx = I f(x)dx . With the usual notation. -

4. Prove that a bounded- functlon f on {a,b] is Rlemann mtegrable if and only if the set of o

. points at which f is dlscontmuous has measure ZEro.

5. Show that 1f [ is bounded varlatmn on [a, b] the T P + N

6. - Show that the sum and dﬂference of two abeolutely contmuous functlons are also absolutely '
SR contmuous R ‘ .

' Prove that every convergent sequences 1s a cauchy sequence

PART B— (4 x 15 =60 marks)
. Answer ALL questions. '
Each question carries 15 marks.
Each answer should ndt exceed 6 peges.
9. (a) Prove that the outer measure of an interval is -its_length.
() Show thatif E, and E, are nl-eaeurable,- then i
(B, By)+m(E, A Ey) = m(E,) + m(E,).
_ _ or



i0.

o1

12.

3.

(a) State and prove Monotone convergence theorem.

) State and prove Lebesgue convergence theorem

~

(a) Let f be a bounded function deﬁned on {a,b}. If f is Rlemann 1ntegrable on [a b1,

 then show that it is measurable and R I f(x)dx I f(x)dx

o Show that if |f | is mtegrable over E,. then 80 is If | and

If < {f|- Does the

E

1ntegrab1]1ty of lfl 1mply that of f ?2dJ ustrfy your clarm

Or

(a} Prove that a normed linear space X is com

. summable series is summable,

pleted if' and only if every absoluteljr

(b Let f be a bounded linear functronal on L?, 1<p<w. Then prove that there exn;ts a B

. functmn £ in LI such that F(f) I fg and "Fﬂ Hg"1

(@ Prove that a functlon f- is of bounded varlatlon on [a b] 1f and only rf f is the

* differences of two monotone real valued functrons on [a, b]."

(b)) Let f be mtegrable on [a, b] Then show that the functmn f deﬁned by F(X) If(t)dt

14,
15.

18.

“isa contlnuous functmn of bounded vanable on [a, b].

Or

(a) Let f be an mtegrable funct:on on [a, b] and suppose that F(X) F(a)+ff(t)dt

Then show that F(X) = F(X) for almost all X in {a, b]

(a) . State and prove Holder’s 'ine'quality.

(b) Show that L7 is comp_lete: (1< p <),

- Or

- State prove Riesz representatidn'theoreni.

) Iff 1srabsol_ntely _contmuous, then show that f hasa derivative almost everywhere..
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