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Exvaluate the following limits:
Ili F
{a] (T %) lim r (1 — e~ je " sin® ¢ dt
Th—= 0

(b) (8 %) lim J75(1 — e )" sin’ v du

(10 %4 ) Use Fubini's theorem and the relation + = Iﬁl‘" T (e = ) to prove that

_ A ginr T
Tinn dr = —,
A—a=0 i L 2

(10 %) Let (X, F, p) be a finite positive measure space. Let { £, 172, be a sequence

of B-valued measurable functions, Show that f, — 0 in measure as n — > iff
fnizH gl o _

f"' 1 ||fn‘r1 Tl dularp — 0 as n — oo,

(10 %) Let f be defined on [0,1] by fz) = #*sin(e™) for 0 < r < 1 and f{0) =
i, Prove that f has lnite derivative at all points of (0, 1) and £ (0 = 0, Is f
continuous, unitormly continnons, absolutelv continuons on [f], ]]'.’ Is f of bounded
variation on [[]. l|'.’

(10 %) Let (X, F, 1) be a linite positive measure space. If { 1 is o sequence of a.e,
real-valued measurable funetions in X, show that there exists positive constants A,
such that -:_if,,,.";'n,,:- CONVEerses a.ae, o e,

(10 %5 ) Let (X JF, g} be a linite measure space, Suppose [ L=(X, 0. ||« =
and o, = i-., fimdp (n=1,2,3....)., Prove that lim ”%L = ||l -
‘ —ao o

(10 %) Let { X F. u) be a positive measure space, f{ i} e IMX u) If fi — fae
aricl ||ﬁ,| p— ||;F||JJ | < p < oo, show that ||;‘r fe ",u — 0. Is this true for L= X, it

(10 'J'f:l Show that if f = L (K. A} and f = f = f, then f = 0 ae., where A 1s the
Lebesgue measure and = 15 the convolution of functions, (Hint: Use the Fourner
transform

]

Let (X, F, u) be a positive measure space, Call a set & < LYY g} uniformly
integrable if for each ¢ = 0, corresponds a & = 0 such that | I fidp| < ¢ whenever
Fedand () = 4.

{a] (T %) Prowve that every finite subset of LYX, 4] is uniformly integrable,

by (8 %) IE X)) < oo { fi} s unitformly integrable, f, — f ae. a8 0 — =
and |fie])| < = ae., show that lim .{1[ |fie = fldpe = 0. (Hint: Use Egoroff's
—r "

theorem)




