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9. For a random variable X, the moment generating function (MGF) of X

-ﬁ-%jb%;}'#iji%i 110 '%’ig‘}gzﬁ ':':'Idi']kg i%-‘%—i‘ is defined as @y (s) = E[e®*].

P ,, (—) Prove that E[X"], the n-th moment of the random variable X, equal to
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F—8 #HEFE XA (=) Assume @ (s) = 10/(10 —s). Find Var[X]. (10%)
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& EE 4. In a subway station, assume the arrival time of the n-th train is X1+ X>+...+X, where
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Xi, X2,..., Xn are 1.1.d. exponential random variables with E[X;] = 2 minutes. Let W =

R AR AL R R RIES TSR E L - Xi+X>+X3 represent the time required to wait for 3 trains.

AUERHALSREZEEMNES > BAR T o () Find E[W] and Var[W]. (10%)
(=) Use the central limit theorem to estimates P(W > 20), the probability that

waiting for more than 20 minutes. (10%)
—. For any random variable X, show that:

(—) E[X —u] =0.(5%)

(=) ElaX — b] = aE[X] + b. (5%)
(=) Var[X] = E[X?] — u?. (5%)
(m) Var[aX + b] = a?Var[X]. (5%)

—.. Assume X is an uniform (a, b) random variable, show that:
(—) The CDF of X is

0 x<a
Fy(x) ={(x—a)/(b—a) a<x<b . (5%)
1 x>b

(=) The expected value of X'is E[X] = (b+a)/2. (5%)
(=) The variance value of X is Var[X] = (b — a)?/12. (10%)

=.. Assume random variables X and Y have the following joint PDF.

2 0y<1,0=5x<1l,x+y<1

(—) Assume fxy(x,y) = { 0 otherwise

find the PDF of X+Y . (10%)

4xy 0<y<1,0<x<1

(=) Assume fxy(x,y) = { 0 otherwise

prove that X and Y are independent. (10%)



