4.3. Some Basic Relationships of Probability:

A°¢: The complement of A, the event containing all sample points that are not in
A.
A U B: The union of A and B, the event containing all sample points belonging to
A or B orboth.
A N B: The intersection of A and B, the event containing all sample points
belonging to both A and B.

\Example 10 (continue)\:
E,={2,4,6},E, ={1,3,5},E; ={1,2,3}.

Then
i = EZ'
E{UE; ={1,2,3,4,6} = even points or points < 3,
E; N E; = {2} = even points and points < 3,
Note:

Two events having no sample points in common is called mutually exclusive events.
Thatis, if A and B are mutually exclusive events, then
ANB = ¢ = empty set.

\Example 10 (continue):\

E,=1{2,4,6},E, ={1,3,5}.
Ei;NE, =¢ = E; and E, are mutually exclusive events.

Results:
1.Foranyevent A, P(A) =1 — P(A°),i.e.,, P(A) + P(A°) = 1.
2. If A and B are mutually exclusive events, then
P(ANB)=0
and
P(AUB) =P(A) + P(B).

3. For any two events A and B,

P(AUB) =P(A)+ P(B)—P(ANnB),
i.e.,

P(AUB)+ P(ANnB) =P(A) + P(B).



[Intuition of Result 3]:

Il=AnNBA=1VUII,B=IIUIII
Then
P(AUB)=P()+ P(I) + P(III)
= [P(I) + P(ID] + [P(I) + P(III)] — P(IT)
=P VUIl)+PUIVUIII)—P(I)
=P(A)+P(B)—P(ANnB)

\Example 10 (continue):\
Roll a fair dice. Let S ={1,2,3,4,5,6}, E; ={2,4,6},E, ={1,3,5} and E; =
{1,2,3} = points < 3.
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3. P(E{UE3)=P({1,2,3,4,6}) = g. We can also use the addition law, i.e.,

P(E, VU E3) = P(E,) + P(E3) — P(E; N E3)
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Assume you are taking two courses this semester (S and C). The probability that you
will pass course Sis 0.835, the probability that you will pass both coursesis 0.276.
The probability that you will pass at least one of the courses is 0.981. What is the
probability that you will pass course C?



[Solution:]
Let A be the event of passing course S and B be the event of passing course C.
Thus,
P(A) =0.835,P(AnB)=0.276,P(AU B) = 0.981
Method 1:
P(B)=P(AUB)+P(AnB)—P(A) =0.981 +0.276 — 0.835 = 0.422.
Method 2:
Since
P(A°NnB)=P(AUB) —P(A) =0.981 — 0.835 = 0.146,
P(B)=P(ANB)+P(A°NB)=0.276 + 0.146 = 0.422.



