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1. Answer any THREE questions only.
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QUESTION ONE [20 MARKS]

a) Describe probability measure giving relevant examples.
b) State and prove the Vitali’s Covering Theorem.

c) Construct a probability space from the activity of throwing a fair dice once.

QUESTION TWO [20 MARKS]

a) Describe: Measurable function, Strong convergence and Limit point.
b) State and prove Parseval’s equality and Minkowski’s inequality.
c) State and prove Radon-Nikodym Theorem.

QUESTION THREE [20 MARKS]

(a) Does convergence in LP imply convergence in measure? Explain.
(b) State and prove Banach’s contraction principle.

(c) Prove that strong convergence implies weak convergence in Borel spaces.

QUESTION FOUR [20 MARKS]

a) Prove that Products of LP-spaces are complete.
b) State and prove the Browder-Kirk Theorem for fixed points.
c) State and prove Monotone Convergence Theorem.

QUESTION FIVE [20 MARKS]

a) By giving relevant application areas, state and prove Tonelli’s Theorem.
b) State and prove Cantor’s intersection Theorem.

c) State and prove Wiener Maximal Theorem.
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