
Bays Theorem

𝑃(𝐴|𝐵) =  
𝑃(𝐴 ∩ 𝐵)

𝑃(𝐵)
⎯⎯⎯⎯⎯⎯⎯⎯

𝑃(𝐴|𝐵) =
𝑃(𝐵|𝐴) × 𝑃(𝐴)

𝑃(𝐵|𝐴) × 𝑃(𝐴) + 𝑃(𝐵|�̅�) × 𝑃(�̅�)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(𝐴|𝐵) ;  𝐴 𝐺𝑖𝑣𝑒𝑛 𝐵

�̅� ∩ 𝐵 = �̅� ∪ 𝐵

�̅� ∪ 𝐵 = �̅� ∩ 𝐵 (𝐴 ∪ 𝐵) = �̅� ∩ 𝐵

(𝐴 ∩ 𝐵) = �̅� ∪ 𝐵

Demorgan's Law

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) Mutually Exclusive

𝑃(𝐴) =
# 𝐹𝑎𝑣𝑜𝑢𝑟𝑎𝑏𝑙𝑒 𝐸𝑣𝑒𝑛𝑡𝑠

𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑃(𝐴 ∩ 𝐵) = 0

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴)𝑃(𝐵)  Independent 𝑃(𝐵|𝐴) = 𝑃(𝐵)

𝐴 ∪ 𝐵 = 𝐴 + 𝐵 − 𝐴 ∩ 𝐵

𝐴 ∪ 𝐵 = 𝐴 + 𝐵
𝐴 ∩ 𝐵 = 0

Mutually Exclusive

A ∪ 𝐵 ∪ 𝐶 = 𝐴 + 𝐵 + 𝐶 − 𝐴 ∩ 𝐵 − 𝐴 ∩ 𝐶 − 𝐵 ∩ 𝐶 + 𝐴 ∩ 𝐵 ∩ 𝐶

Venn Diagrams

Probability

Set Notation
And : ∩
   Or : ∪

Not : @ �̅� = 𝐴′

Independence
𝑃(𝐵|𝐴) = 𝑃(𝐵)

𝑃(�̅�) = 1 − 𝑃(𝐴) Compliment 𝑃(𝐵|𝐴) ≠∗ 𝑃(𝐴│𝐵)

Cases: Multiply within cases, add separate cases.

 𝑃 =
𝑛!

(𝑛 − 𝑟)!
⎯⎯⎯⎯⎯⎯⎯  𝐶 =

𝑛!

𝑟! (𝑛 − 𝑟)!
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑃𝑎𝑡ℎ𝑠 𝑖𝑛 𝑆𝑞𝑢𝑎𝑟𝑒𝑠: 
(𝑙 + 𝑤)!

𝑙! 𝑤!
⎯⎯⎯⎯⎯⎯⎯

___   ,   ___   ,   ___

𝑃𝑎𝑡ℎ𝑠 𝑖𝑛 𝐶𝑢𝑏𝑒𝑠: 
(𝑙 + 𝑤 + ℎ)!

𝑙! 𝑤! ℎ!
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑝𝑒𝑟 𝑡𝑟𝑖𝑎𝑙)   

Blanks

Fundamental Counting Principle Factorial Notation!

Combinatorics Formulas

(# 𝑜𝑓 𝑙𝑒𝑡𝑡𝑒𝑟𝑠)!

(𝑟𝑒𝑝𝑒𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑡𝑡𝑒𝑟)! (𝑜𝑡ℎ𝑒𝑟 𝑟𝑒𝑝𝑒𝑎𝑡𝑖𝑛𝑔 𝑙𝑒𝑡𝑡𝑒𝑟)! …
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Binomial Theorem ; (𝑎 + 𝑏)

Logic

Tree Diagrams

Repeats?

Identical Objects

Cases!

× ÷  2 𝑜𝑟 #!# 𝑜𝑝𝑡𝑖𝑜𝑛𝑠

𝑜𝑝𝑡𝑖𝑜𝑛𝑠
⎯⎯⎯⎯⎯⎯⎯⎯⎯

  𝐶 =
 𝑃

𝑟!
⎯⎯⎯

𝐴𝑙𝑙 − 𝑁𝑜𝑛𝑒

Guess and Check

𝐶𝑖𝑟𝑐𝑙𝑒: (𝑛 − 1)!

; 𝑛 + 1 𝑡𝑒𝑟𝑚𝑠

Permutations: Order Matters Combinations: Doesn’t Matter

;k is always one
less than the 
term number.

𝐶𝑎𝑛𝑛𝑜𝑡 = 𝐴𝑙𝑙 − 𝐶𝑎𝑛

𝑛 ≥ 𝑟

𝑎 × 𝑏 × 𝑐

with/replacement/w/out rep

Given!

Multiply Branches
Add Leaves

Table

𝑡 =  𝐶 𝑎 𝑏

𝑛
𝑟

P(𝐴) = 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝐸𝑣𝑒𝑛𝑡 A

𝑃(𝑥 ≥ 1) = 1 − 𝑃(𝑛𝑜𝑛𝑒)
𝑃(𝑥 ≥ 2) = 1 − 𝑃(𝑥 ≤ 1)
𝑃(𝑥 ≥ 𝐴) = 1 − 𝑃(𝑥 ≤ (𝐴 − 1))

∑𝑃(𝑥) = 1
Probability of an Event 
must be between 0 and 1.

0 ≤ 𝑃(𝐴) ≤ 1 𝑃(𝑐𝑒𝑟𝑡𝑎𝑖𝑛) = 100%
𝑃(𝑖𝑚𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒) = 0%

𝑃 + 𝑃 + ⋯ + 𝑃 = 1

5% 𝑅𝑢le  (w/w/out rep)
Sample ≤ 5% of population 
Dependent→Independent

Odds
Favourable Outcomes : Unfavourable Outcomes

𝑥# − 𝑥

𝑔𝑖𝑣𝑒𝑛: |

𝑃(𝐴, 𝐵) : Probability of A then B

𝑝𝑎𝑟𝑡 ∶ 𝑝𝑎𝑟𝑡

𝑃(𝐴 ∪ 𝐵) = 1 − 𝑃(�̅� ∩ 𝐵)

𝑙𝑒𝑡 𝑥 =
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