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a.
Let {fn} be a sequence of real-ralued Lebesgue integrable functions on an
interval [a, b]. State and prove sufficient conditions for f: lim f,,(z)dz and
lim fab fu(z)dz to exist and be equal.

b.

Let {f.} be a sequence of real-ralued functions and continuously differentiable on
[a, b]. State and prove sufficient conditions for lim f!(z) and (lim f,,)'(z) to

exist and be equal for z € [a, b].

If f(z), = € R, is continuous at almost every point of an interval [a,b], show that f is

measurable on [a, b].

If f is measurable on E C R", show that

1
Hz € E: f(z) >a} < — fAz)dz, a>0,0<p< 0.
a? J{r>a}

Let f and {f,} be measurable functionson E.If p > 0, and

Jo |f = fuff dz — 0 as n — oo, show that f, =5 f on E (converge in

measure on F).

Let ¢ be a convex function on (—o00, 00) and f an integrable function on [0, 1]. Show

[ o(F(2)) dt > o / £(t) dt).
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Let f be a Lebesgue integrable function on [O, l] and assume that

fo z)p(z) dz = 0 for all continuous functions ¢ : [0,1] = R. Show that f =0
almost everywhere.

Let @ be a positive continuous function on R satisfying :,o(:t:) = () for |:r:| > 1 and
[°. o(z) dz = 1. Defint p,(z) = np(nz), n=1,2,---. Show thatif f isa
continuous function on H, then f:o Ynl(z — y)f(y) dy converges to f(z) as

n—ooforal z € R.

Let f be a function which is analytic in an open set containing the closed disc
D ={z:|z| < 1}. Show that the points where Re(f) (the real part of f) takes its

maximum in IJ are on the boundary of IJ, and show the same for minimum points.

Find the Laurent expansion for the function f(z) = L%%ﬁ in powers of z. In what

region of the complex plane does this series converge. Calculate the integral
§{|z|=1} f(2) dz, where the circle |z| =1 is travelled in the counterclockwise direction.
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