CmpE 343
Fall 2008
Problem Session#3 Solution Key

Questionl: Two real-valued random variables, X and Y, have joint probability density function
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where —1 < r < 1.

(a) Prove that each of X and Y is normally distributed with mean 0 and variance 1.
(b) Show that Cov[X,Y] =r.

Solution:

(a)

~ [ #Ga.v)dy
s e ()

- Lo (_5) [ e (_%) it= e (_7> ~ N (@50,1)
z/f(w,y)dfv
e o ()
- W%exp (—%) /exp (—%) da {% —t=dr=dtV1—12
~ Lo (_%) [ e (_%) = e (_%) ~ N(:0.1)

(b)

EIXY] ://wyf(x,y)dydx
/ /yf y)dydx
/ / o 1—7‘2 ( — 1_7}2)—7*2)3;2) dydz

~[ermamre (55) [row (i




) re + tﬂ) exp (—%) V1= r2dtda
) ray/Zmy/ T~ da

[ (-
Jrigien
m/“}(p(‘?)

=r

Cov[X,Y] = E[XY] — E[X]E[Y] =r
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Question2: If X, X5, X3, X4, X5 are independent and identically distributed exponential random vari-
ables with the parameter [3.

(a) Find Pr(min{Xl, XQ, X3, X4, X5} S CL).

(b) Find PI‘(H]&X{AXH7 XQ, Xg, X4, X5} < CL).

Solution:
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Question3: Let X, X5, X5 be independent and exponential random variables with respective param-
eters (1, B2, f3. Find Pr(X; < Xy < X3).

Solution:

Pr(min{ Xy, X3} <2) =1—Pr(Xy > z) Pr(X3 > z)
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Pr(X; < Xy < X3) = Pr(X; < min{Xs, X3}) Pr(Xs < Xj3)
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or we can calculate as follows:
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