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Example Suppose that p(x, y), the joint probability mass function of X and Y, is given by
4a
p©0,0)0=4 pO,1)=.2 p1,00=.1 p(1,1)=.3

Calculate the conditional probability mass function of X given that Y = 1.
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Example If X and Y are independent Poisson random variables with respective parameters
4b A1 and A3, calculate the conditional distribution of X giventhat X + Y = n.

£ = XY

D (k1) = €
I —

(l‘)"‘\ .
XZE
(I(\Y\\ - VP - ('G )Fz(h\ >0)
(/FX(% "Z)%CV\\

n
— (Me A (}(*}D . _
“P%CV\\:— o 2 — £ n=0,1,2,..

Plz=r) =

J

ZVPU;SS Vh(>\l+ >\z§ O O e .




n=z0

P(X =k, Xf\/:h)(oskén

‘%,%Ck’“\ )
:P(X:\{J\/: Vl“k)
- PIX=L)R/¥=n-k
=N };.k_ . é>\2, o
} ! (a- W
-
. é_(»m\_ \ O\
= k) (a0
RSN AN I
— (e Y\‘ (‘é—\ Ny '\ .
_— l/ww(ég'nd o-w .
i ¥
\Q V\:O/‘/,l/-" m" W

(D?\‘CP?T* & 0sk2a

UFY\'Z'(&\”\ — % O o.w .

e
\\ (Hee, =755,
j}v\co,(,l,.-w A
| b MY za ~ Bicem O i)




6.5 (odiiond dishobubons (conbncous camz

XN joetly cofinae
3 jC><c\/ (2>
3C><l\/ (xly) = SVIC)
U el dessity o X gienY

% < X elxxend | Yelﬂawjmzj?} = 'Fx(\/ (XD Ax

P(xeA l\/:}D—’f\: J?A JXI\/ (%IW dx

des nifiov
(Lonvenfion

X
Fypy (%l = POX2 x| \/:55 :J Ty (P4
V&_ M#d\/&iﬁ.ff\’;buﬁm fencfiov

Example The joint density of X and Y is given by

i o
: 132'35(2'-Jc—y) 0<x<1,0<y<1

f(x,y) = I

0 otherwise

Compute the conditional density of X given that Y = y, where 0 <y =<t.
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Example  Suppose that the joint density of X and Y is given by
5b

4 g

e~ */Ye~y
i, ) o 0<x<000<y<o
0 otherwise

Find P(X > 1|Y = y}.
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Example An accident occurs at a point X that is uniformly distributed on a road of length L.
2a At the time of the accident, an ambulance is at a location Y that is also uniformly

distributed on the road. Assuming that X and Y are independent, find the expected
distance between the ambulance and the point of the accident.
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Example
2c

The sample mean

Let X1,...,Xy be independent anc@ltically distri@andom variables having

distribution function F and expected value u. Such a sequence of random variables
is said to constitute a sample from the distribution F. 'ﬁle quantity ,,J& PR
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is called the sample mean. Cofnpute E[X]. )J
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Example Expected number of matches

2h Suppose that N people throw their hats into the center of a room. The hats are mixed

up, and each person randomly selects one. Find the expected number of people who
select their own hat. ‘
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Example Coupon-collecting problems
4 Suppose that there are N types of coupons, and each time one obtains a coupon, it

is equally likely to be any one of the N types. Find the expected number of coupons
one needs to amass before obtaining a complete set of at least one of each type.
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Example A random walk in the plane

2| , N B ; -y ;
Consider a particle initially located at a given point in the plane, and suppose that it

undergoes a sequence of steps of fixed length, but in a completely random direction.
Specifically, suppose that the new position after each step is one unit of distance from
the previous position and at an angle of orientation from the previous position that
is uniformly distributed over (0, 2r). (See Figure 1.) Compute the expected square
of the distance from the origin after » steps.

(0 = initial position
(1) = position after first step
@ = position after second step
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