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The joint density function of X and Y is given by
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Compute (a) P{X > 1,Y < 1},(b) P{X < Y},and (c) P{X < a}.
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Example
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Consider a circle of radius R, and suppose that a point within the circle is randomly
chosen in such a manner that all regions within the circle of equal area are equally
likely to contain the point. (In other words, the point is uniformly distributed within
the circle.) If we let the center of the circle denote the origin and define X and Y to
be the coordinates of the point chosen (Figure 1), then, since (X, Y) is equally likely
to be near each point in the circle, it follows that the joint density function of X and

Y is given by
c if x> + y> = R?

f(x’Y)=[Oifx2+y2>R2

for some value of c.
(a) Determine c.

(b) Find the marginal density functions of X and Y.

(c) Compute the probability that D, the distance from the origin of the point
selected, is less than or equal to a.

(d) Find E [D].
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Example A man and a woman decide to meet at a certain location. If each of them indepen-
2c dently arrives at a time uniformly distributed between 12 noon and 1r.M., find the
probability that the first to arrive has to wait longer than 10 minutes.

X = # a/() il a&é&r [2:00 Hhat The wmen ommivea.

\7’ = (S (A)MO-'V\ [N

X“UM‘{‘ (6,60)
vau/u\;"{(O/bOX

WY indep.
A 7 Tl Lot 4 pecve han Ao wads /W%@r
'me (O vwr/wfdA’

M——f
A =9 IX-Yl =20} o Y < ko

oAy = PLIx-Y I >10) =7



?([X‘\/b(& = jg fy,y(w,av&,&
‘D\/y—:;

'FX,“/ (%3\: WCX(“XB‘FY (waB \a/(/ YN ace
(‘ﬂ-éZz().

/ O otlourise |



O —f-~—-=-=-='= */;" -
==
4) — - /:-\: B \ AA
__:/ P — T Zé@
-7 S—
/[ 7 ( |
o = L daA
| =" N * 300
! ' l 'S 7-
( (0 S-O éo 2
\ \ D — L8] =
— ~+ ) =
= 3 oceel T * 5, 240D
¢ 2 |250
5D - s
2
Example [@If the joint density function of X and Y is
A f(x,y) = 6e e 0<x<o00 0<y<o (b\

and is equal to 0 outside this region, are the random variables independent? What if
the joint density function is
f(x,y) = 24xy 0<x<10<y<1,0<x+y<1

and is equal to 0 otherwise?
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Example Sum of two independent uniform random variables

a If X and Y are independent random variables, both uniformly distributed on (0, 1),

calculate the probability density of X + Y.
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Example
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n

Starting at some fixed time, let S(n) denote the price of a certain security at the
end of n additional weeks, n = 1. A popular model for the evolution of these prices
assumes that the price ratios S(n)/S(n — 1),n = 1, are independent and identically
distributed lognormal random variables. Assuming this model, with parameters u =
.0165,0 = .0730, what is the probability that

(a) the price of the security increases over each of the next two weeks?
(b) the price at the end of two weeks is higher than it is today?
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Example Sums of independent Poisson random variables
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If X and Y are independent Poisson random variables with respective parameters

A1 and A, compute the distribution of X + Y.
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