Answer on Question #65070 — Math — Statistics and Probability

Question

Let A and B be two events associated with an experiment such that
P(A) =04
and
P(AUB) =0.7.
Compute P(B) when

i) A and B are mutually exclusive;

ii) A and B are independent.

Solution

i) Recall that, for any two events A and B, we have the inclusion-exclusion formula
[1, p.29] for probabilities:
P(AuB) =P(A) + P(B) — P(ANB).
Assume that events A and B are mutually exclusive [1, p.24].
Then by definition,
P(AnB) =0.
Hence the following formula can be obtained:
P(B) = P(AUB) — P(A).
So,
P(B) =0.7—-0.4 = 0.3.
ii) Again, we can apply the inclusion-exclusion formula[1, p.29]:
P(AUB) =P(A) + P(B) — P(ANn B).
By the definition of independence, two events A and B are independent 1, p.79]
if and only if
P(A N B) = P(A)P(B).
Thus,
P(AUB) =P(A) + P(B) — P(A)P(B).
Now, express this formula in terms of P(B), bearing in mind that P(A) # 1:



P(AU B) — P(A)

P(B) = ——5n

Finally, we can compute the answer:
P(B) =(0.7-0.4)/(1—-0.4) =0.3/0.6 = 0.5.
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Answer:
i) P(B) = 0.3.
ii) P(B) = 0.5.
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