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Q.1. Find the limit and justify your steps
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Q.2. Let E C R be a measurable subset with m(E) = 1 and let f € L(E) satisfies
f(x) =M >0a.e.onkE,
(a) Show that h(x) = In f(x), is a measurable function for f(x) > 0.
(b) Show that g(t) =t — 1 — Int has minima at t = 1.
(¢c)Use(b)toshow 1 -1/t <Int<t—1.
(d) Use (c) to show that h € L1(E) and ||h]l; < In(|If|]1). [2+2+3+3+5]
Q.3. Prove or disprove the following:

(a) There exist a non-measurable subset A C R such that the set B = {x € A: x is irrational}
1s measurable.

(b) There exist a non-measurable function f > 0, s.t. \/f is a measurable function.
[4 + 4]

Q.4. Compute total variation {T2,(f)}, positive variation {P2,(f)} and negative variation
{N2,(f)} for the function f(x) = 6x2 — 4x3. [9]



