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Proposition 26. Let A be an event. Then

(i) P(A°) =1 —P(A). (Gmplment of A)
(ii) If B is an event and B C A, then P(B) < P(A).
(iii) 0 =P(@) <P(A) <P(Q2) =1
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Proposition 27. If A and B are events, then P(AU B) =P(A) + P(B) —P(AN B).
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Proposition 28. If {A;} C F is a countable set of events, disjoint or not, then

IP’(LzJAi) < ;]P’(Ai)
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5.1.1 Conditional probability

The conditional probability of event A given that event B has occurred is written P(A|B) and
defined as
P(AN B)

P(AIB) = =55

assuming P(B) > 0.2
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5.1.2 Chain rule

Another very useful tool, the chain rule, follows immediately from this definition:

P(AN B) = P(A|B)P(B) = P(B|A)P(A)

e
Two canols one draswim f-mv e SW@/(

o e{fvv the ofleo. welford Jaf.&eywm,&

Fomol tle probobilil, Hat He fnsl Gord
es o honl omd the setond o xd

5.1.3 Bayes’ rule

Taking the equality from above one step further, we arrive at the simple but crucial Bayes’ rule:

P(B|A)P(A)

P(AIB) =~
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3.4.10. A continuous random variable Y has a cdf given by

0 y<0
F=1{y> 0<y<l1
1 y>1

Find P(% <Y < %) two ways—first, by using the cdf and
second, by using the pdf.
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E'xam«fﬁ, (Jarsew & HarX)

Example Suppose two fair dice are rolled. Let X be the sum of the numbers showing, and let
< by | Y be the larger of the two. So, for example,

pxy(2,3)=P(X =2,Y =3)=P(@) =0

and
1

The entire joint pdf is given in Table 3.71.

Table 3.7.1

G y | 2 3 4 5 6 Row totals
2 | 1736 0 0 0 0 0 1/36
3 0 2/36 0 0 0 0 2/36
4 0 1/36 2/36 0 0 0 3/36
5 0 0 2/36 2/36 0 0 4/36
6 0 0 1/36 2/36 2/36 0 5/36
7 0 0 0 2/36 2/36 2/36 6/36
8 0 0 0 1/36 2/36 2/36 5/36
9 0 0 0 0 2/36  2/36 4/36

10 0 0 0 0 1/36  2/36 3/36
X 0 0 0 0 0 2/36 2/36
12 0 0 0 0 0 1/36 1/36

Col.totals  1/36 3/36 5/36 7/36 9/36 11/36
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Example Suppose two fair dice are rolled. Let X be the sum of the numbers showing, and let
< b o] Y be the larger of the two. So, for example,

pxy(2,3)=P(X =2,Y =3)=P(@) =0

and
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The entire joint pdf is given in Table 3.71.

Table 3.7.1

o y | 2 3 4 5 6 Row totals
2 | 1736 0 0 0 0 0 1/36
3 0 2/36 0 0 0 0 2/36
4 0 1/36 2/36 0 0 0 3/36
5 0 0 2/36 2/36 0 0 4/36
6 0 0 1/36 2/36 2/36 0 5/36
7 0 0 0 2/36 2/36 2/36 6/36
8 0 0 0 1/36 2/36 2/36 5/36
9 0 0 0 0 2/36  2/36 4/36

10 0 0 0 0 1/36  2/36 3/36
X 0 0 0 0 0 2/36 2/36
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