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SOA and CAS: Exam P, Probability1

Chapter 2: Combinatorics
Yi Li 2

January 13, 2024

(1) Give: “event happens at random”, which is equivalent to “event has equal probability of occuring”

For example: total 20 people arriving at random ⇐⇒ P(each person arriving first)= 1
20

(2) Definition: Probability =A
B= # event of interest

#total number of evets

(3) Properties:
(3.1) n! = n ∗ (n− 1) ∗ (n− 2) ∗ ... ∗ 1 (Recall that: Γ(n) = (n− 1) ∗ (n− 2) ∗ ... ∗ 1)
(3.2) Cm

n = n!
(n−m)! m! ; Am

n = n!
(n−m)!

(4) Duplicate Elements: number of distinict permutations= n!
k1!∗k2!∗...∗kj !

For example: given a set of {1,2,2,3,3,3,4,4}
⇐⇒ A total of 7 elements: one “1”; two “2”; three “3”; two “4”
⇐⇒ Number of distinict permutations = 8!

1!∗2!∗3!∗2!
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