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Choose 4 from the following 6 problems

1.
(@)
Let {f,} be a sequence of measurable functions on [0, 1]. Assume
limy, o0 fu(z) = f(z) forall z € [0,1]. Show that f is measurable.
(b)
Let f and g be two measurable functions. Show that fg is measurable.
2.
Assume f € IP(R*) with 1 < p < o00.(a)Let z € R* and f,(z) = f(z + 2).
Show that
If: = fllzs = 0 as z = 0.
(b) Let
- 2_ 2
9y)= [ fla+y)e T dg.
Rﬂ
Is g continuous? Is ¢ differentiable?
3.
Let f, fu € LP([0,1]) with 1 < p < 0o. Show thatif f, — f a.e. and
| fallze = ||f||ze @as n — o0, then || f, — fllzr = 0 as n — 0.
4.
Let f be of bounded variation on [a, b].
(a) Show that % exists a.e. on [a, b].
(b) Let Va, b] be the variation of f. Show that if
b df
Vlia, b = —|dz
.81 = [ 15
then f is absolutely continuous on [a, b].
5.

Find the value of p for which the function f(z,y) = 2~ 5(z + )~ isin



L*([0,1]%).
Let f € C*([0,1]) and Z = {z € [0,1] : ¥ (z) = 0}. Show that the set
f(Z) ={f(z): z € Z} has measure zero.

Choose 1 from the following 2 problems
1.
Show that the image of an open set under a nonconstant analytic function is an

open set.
/ * dz
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where n > 2 is a positive integer.

Evaluate the intrgral
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