
 

Theory of Probability 9 21 20

Exampter section 2.5
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Mixup hats and distribute randomly back to the
people

Question What is the probability that noone receives

their own hat

Easiestapproache Use inclusion exclusion to compute

1 Platt targetstheir own hat Theatr touts hat

complementary probability why is this difficult

1 Every permutation of the hats to compute on its

has the same probability as every
own

other permutntoin

Probability that Person 1 doesn't put their own
hat NI

N



Let Ei event that person i selects their own hat

P y Ei probability that atleast one person
gets their own hat

Use inclusion exclusion
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Compute P Ei Eon probability that the ii is is inth
people get their own hats

Ei is the event that person i gets their hat

Count the number of ways that people i ii i in can

receive their own hats

n people receive their own hat

N total people
Each of the N n remaining hats can be distributed

to the N n remaining people

N n orderings

N n

P Ei Ei Ein
N total number of

ways to distribute

the hats
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How many term are in the sum
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Back to inclusion exclusion

P no one getstheir hat I P at least oneperson

l P ft Ei
sets their hat

I Pfeil PleaEon ta.tl IT P EEaie

L fit t t T fits htt't

I t.tt Ht otjY e

te 368



ii
PIEnFl PlEnG PlFn6
PCEFG


