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Note: You need to write precise statement of the theorem that you are using, provided

that you are not asked to prove the theorem itself.

(1) (a) Let E ~ JR<I. Show that the following are equivalent:

(i) E is measurable,

(ii) for each c > 0, there exists an open set U 2 E such that m*(U \ E) < E,

(iii) there exists a G6-set G ~ E such that m.(G \ E) = 0.

(b) Show that if E is measurable, then E + x is measurable for all x E JRd and

m(E) = m.(E + :c). [8 + 4 = 12]

(2) (a.) Let {fn}nE~t be a sequence of measurable functions defined on a measurable set in

ff~d. Show that sup{f;, : n E N} is measurable.

(b) Show that sup{! Cl' : a E A} is not necessarily measurable even if f 0 is. 13 + 3 = Gj

(3) Give an example of a function such that /!/ is measurable but f is not. 13]

(4) Prove or disprove: Measurable functionof a. continuous function is measurable. [4j

(5) Let f: [O, l] -? JR defined by f(O) = 0, f(x) = x-sin; for .7: > 0. Find the measure of

the set {:r E [O,I] : f(:r) ~ O}. [51


