Real Analysis GCE Name:

January, 2025

exercise 1:
Let {z,,} be a sequence of real numbers. Show that {z,} converges in the extended reals if
and only if liminf z,, = lim sup z,,.



exercise 2:
Suppose that f : R — R is differentiable with f’ bounded, and f € L!'(R). Show that
lim f(x)=0.
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exercise 3:
Suppose the sequence of functions {f,,} € L'([0,1]) satisfies

lim sup/ | fu(z)|dx = 0.
A0 0 J{2€[0,1]: fn(x)|> A}

Prove that sup,, || fy||z1(j01]) < oo and, in addition, for every e > 0, there exists 6 > 0 such
that for every measurable F C [0, 1] with |E| < J, we have

sup/E |fru(z)|dx < €.



