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Exercise 1.7. We have an urn with 3 green and 4 yellow balls. We
one by one without replacement.

(a) Find the probability that the colors we see in order are green, yellow, green.
(b) Find the probability that our sample of 3 balls contains 2 green balls and 1
yellow ball.
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Exercise 1.12. We roll a fair die repeatedly until we see the number four appear
and then we stop.

(a) What is the probability that we need at most 3 rolls?
(b) What is the probability that we needed an even number of die rolls?
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Fact 1.23. (Inclusion-exclusion formulas for two and three events)

P(AU B) = P(A) + P(B) — P(AN B). (1.16)

P(AUBUC) = P(A)+ P(B)+ P(C) — PANB)— PAN Q)
— P(BNC)+ P(ANn BN Q). (1.17)
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Exercise 1.9. We break a stick at a uniformly chosen random location. Find the
probability that the shorter piece is less than 1/5th of the original.
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