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e More examples of using combinatorics to solve probability

questions.



Example 7. What is the probability that a randomly generated bitstring of length 10

contains an equal number of zeras and ones?
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Example 8. What is the probability that a randomly generated bitstring of length 10
is the string 00110011017
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Example 9. What is the probability that a fair coin ﬂlpped 10 times tums g an equal
number of heads and tails? d.+C tent’
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Example 11. What is the probability that a biased coin with Prob(H) = 3 Hipped 0

times turns up an equal number of heads and tails? 5
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Example 12. e probability that a biased coin wi
times turns up WT?
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Example 6. There are 20 students in a class. A computer program selects a random

sample of students by drawmg 5 students at random without replacement. What is
the chance that a particular student is among the 5 selected students?
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from Theory Meets Data by Ani Adhikari, Chapter 4



http://prob140.org/assets/tmd_11_18_2017.pdf

Example 6. There are 20 students in a class. A computer program selects a random

sample of students b ing 5 students at random without replacement. What is
the chance that gparticular student)is among the 5 selected students?
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Another way to think of sampling without replacement:
1. randomly shuffle all 20 students
2. take the first 5 S = @
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Example 13. You were one of 238 individuals who reported for jury duty. If 54 of these
people will be assigned to a courtroom, what is the probability that you get assigned to
a courtroom? -
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Example 13. You were one of 238 individuals who reported for jury duty. If 54 of these
people will be assigned to a courtroom, what is the probability that you get assigned to

a courtroom?

How many sets of 54 individuals include you?
A. C(238, 54) C. C(238, 53)
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Example 14. You were one of 238 individuals who reported for jury duty. Suppose 28
of these individuals are doctors. If 54 of these people will be assigned to a courtroom,
what is the probability that exactly 5 doctors get assigned to a courtroom?
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Example 15. What is the prebability that your five-card poker hand i disa straight?
’23(/17&770]10J@KP\ 57 cordds

Q O Q? ’-I 5-¢/\\’U QCQD@%
S;—; 5"card( /oluf j‘ano/_s - 55{-3 OF § cards ) of+ ot &/ V\J{/\(‘-’L‘

;erxgth') #ﬁ/mﬁh’f‘ Do _ P[OE;:%/S' i A loe !/
Yw H#seh g@s card( C('GQ.,S_T




AJ;ZI / " 16'7/M@/K1
Example 16. Suppose yotrtook-at—your first card as it is dealt, and you see that it is a
Queen. What is the probability that your five-card hand is a straight?
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e Counting is a useful tool for probability.
e Sometimes there’s an easy way!

e Next time: Bayes Theorem



