INTEGRATION THEORY (2011)
(GU[M AF110] ,CTH[tmv100])

ASSIGNMENT 2
Must be handed in at the latest Tuesday at 11%5, week 40.
(18 p = 1 credit point)

1. (3 p) Let (X, M, u) be a positive measure space and f:X — [0, 00[ an
(M, R)-measurable function such that f(X) C N and

/ fdp < oo.
X
Prove that
lim nG(n) =0
and

| fin =326
X

if G(t) = u(f > t) for every t > 0.

2. (3 p) Compute
_ 11+ 2n22?
lim ————dx.
o Jy T ey

3. (14+1+0.540.5 p) Let (X, M, i) be a positive measure space and suppose
f,9:X — [0, 00] are (M, R)-measurable functions such that

/fdu:/gd,uifAeM.
A A

a) Prove that f = g a.e. [u] if u(X) < 00, supy f < 00, and supy g < 0.
b) Prove that f = g a.e. [p] if y is finite.

c¢) Prove that f = g a.e. [u] if p is o-finite.

d) Prove that the conclusion in Part (c) may fail if p is not o-finite.
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