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— ~ Assume X has PMF

@) = (F) ayzy

Let B = {X # 0}
(—) Find P(B). (10 43})
(=) Find Pyp(x). (10 43)

— ~ Let X3, X5, X3, ... denote a sequence of independent samples of a random variable X with
variance Var[X]. Define a new random sequence Y;, Y5, Y5,..as ¥V =X, — X, and
Yo = Xon-1 — Xon.
(—) Find E[Y,] and Var[Y,]. (10 4})

Yy +Yatoot ¥y
= ;

(10 57)

(=) Find the expected value and variance of M, (Y) =

= Iﬁtegral circuits from a certain factory pass a certain quality test with probability 0.8. The
outcomes of all tests are mutually independent.
(—) Find the expected number of tests necessary to find 500 acceptable circuits. (10 43)
(=) Find the probability of finding 500 acceptable circuits in a bath of 600 circuits.
(10 73)

V0 ~ Let X be a Gaussian (0,0) random variable with the moment generating function
¢x(s) = e®°5*/2 1t Y be a Gaussian (4, 0) random variable.
(—)Use the moment generating function to show that E [X%] = 02. (10 4})
(Z)Define ¥ = X + u, show that E[Y?] = o2 + p2. (10 43)

71~ For random variable X and Y, we wish to use Y to estimate X using the form X = aY.
(—)Find a*, the value of a that minimizes the mean square error e = E [(X — aY)?].
(10 77)

(Z)For a = a’, find the minimum mean square error e*. (10 4Y)



