CS 443 RL Homework 0

January 18, 2024

Submission: Please submit on Canvas. It is recommended that you edit the provided IETEX file. If you write in
hand, scan/take a clear photo of your work and submit the electronic version.

Grading: Homework 0 will not count towards final score. However, you must submit in time and show your
efforts, otherwise you may lose your opportunity of dropping the lowest homework.

1 Among all probablhty distributions over [a,b] C R, which distribution has the highest variance? How large is
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2. Let X, Y be two random variables that follow some joint distributions over X x R. Let f : X — Rbea
real-valued function. Prove that
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3. Let A € R"*" be a positive-definite real symmetric matrix, and b € R™ be a vector. A is the largest eigenvalue
of A, that is,

)

A= max ||Azs.

2lzla=1
Let z* be the solution to 2* = Ag*+b. Defi wi and fort > 0, z; := Az 1 +b. Prove that ||z —2* |2 < \||2*]|2.
(Hint: show that ||z7 — «* &_ M1 — i

2. Also, you do netTieed to tow any additi

the largest eigenvaltie of matrix; the proot 15 elementary given Eq..)
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4. Prove thatsw’ 1-v < ewhen~,e € (0,1). Here log is e-based.
(Hint: use the fact that (1 — 1/2)* < 1/e when z > 1.)
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