
#9 Counting and Probability

! In this section we will go over principles of Counting
which may help creating concise logical definitions and
correct mathematical proofs.



Probability

S = Sample space, E = experiment

𝑃𝑃 𝐸𝐸 = 𝑁𝑁(𝐸𝐸)
𝑁𝑁(𝑆𝑆)

,   ∑𝐸𝐸⊆𝑆𝑆 𝑃𝑃 𝐸𝐸 = 1

◦ 3 blue balls, 5 red balls,…

◦ A pair of dice is being rolled up. What is the probability that 
the numbers showing face up have a sum of 6?

◦ Toss 3 coins. WTPT there is only one tails? WTPT there are at 
least 2 tails? WTPT there are no tails?

Examples:



Probability

Monty Hall Problem

«Lets Make a Deal»

https://www.youtube.com/watch?v=4Lb-6rxZxx0

Famous Example

https://www.youtube.com/watch?v=4Lb-6rxZxx0


Possibility Trees

Example



Multiplication Rule

Example: How many different PINs?



Permutations

Example



Permutations

◦ Permutations of an n element set: 𝑛𝑛!

◦ r-permutations of an n element set: P n, r = 𝑛𝑛!
𝑛𝑛−𝑟𝑟 !

◦ Circular permutaitons of an n element set: (n-1)!



Permutations

Examples



Permutations

Prove the following facts: 𝑛𝑛 ≥ 2

Examples



Addition Rule

◦ Counting the number of elements of a union of disjoint
sets

◦What if the sets are not disjoint: The Inclusion/Exculison
principle

Examples



Pigeon Hole Principle

A function from one finite set to a smaller finite set 
cannot be one-to-one: There must be a least two elements 
in the domain that have the same image in the range set.
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