
Test 2: MAT708:Real Analysis, Spring2012

Problem 1 (10 Points) If the measurable space (X,M) contains the topology T on X , show that every
continuous function is measurable.

Problem 2 (10 Points) For a measure space (X,M, µ) state and prove the Chebychev’s inequality.

Problem 3 (10 Points) For a measure space (X,M, µ) state and prove the Montone Convergence theo-
rem.

Problem 4 (10 Points) For a finite measure space (X,M, µ) let {Ek}
n
k=1

be a collection of measurable
sets, and {ck}

n
k=1

a collection of real numbers. For E ∈ M , define

ν(E) =

n∑

k=1

ck · µ(E ∩ Ek)

Show that ν is absolutely continuous with respect to µ and find its Radon-Nikodym derivative dµ

dν
.
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