








𝐹 𝑥

𝐹(𝑥) 𝑥

𝑓(𝑥) = 𝑥 + 2

𝑓(0) = 0 + 2 = 2

𝑓(1) = 1 + 2 = 3

𝑓(2) = 2 + 2 = 4

𝑓(𝑥) = 3 × 𝑥 + 2

𝑓(2) = 3 × 2 + 2

𝑓(2) = 6 + 2

𝑓(2) = 8

𝑓(𝑥) = 3 × (𝑥 + 2)

𝑓(2) = 3 × (2 + 2)

𝑓(2) = 3 × 4

𝑓(2) = 12

… we ALWAYS multiply and divide 
BEFORE we add or subtract 

… now we ADD first 



𝑓(𝑥) = 3 × (𝑥 + 2)                              𝑓(𝑥) = 3(𝑥 + 2)

𝑓(𝑥) = 𝑥 + 2

𝑥 = 2 𝑦 𝑦 = 4

𝑓(2) = 2 + 2 = 4

𝐹−1 𝑦 𝑥

𝑓−1(𝑦) = 𝑦 − 2 = 𝑥

𝑓−1(4) = 4 − 2

𝑓−1(4) = 2

1.34 + 2.58 + 4.59 + 10.09 + 7.01 + 8.13

Σ

∑(1.34 , 2.58 , 4.59 , 10.09 , 7.01 , 8.13)



𝑥𝑖 𝑥1

𝑥2

𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 + 𝑥5 + ⋯

∑(𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5, … )

∑ 𝑥𝑖

∀𝑖

∀𝑖 𝑖

∑ 𝑥𝑖

𝑛

𝑖=1

∑ 𝑥𝑖

4

𝑖=1

= 𝑥1 + 𝑥2 + 𝑥3 + 𝑥4



𝑥1 = 12.4 𝑥2 = 13.7 𝑥3 = 15.1 

𝑛 =

∑ ____ = _____ + _____ + _____ = _______

___

𝑖=1

𝑥1 × 𝑥2 × 𝑥3 × 𝑥4 × 𝑥5 × …

Σ Π

∏(𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5, … )

∏ 𝑥𝑖

∀𝑖

     …       ∏ 𝑥𝑖

𝑛

𝑖=1

∏ 𝑥𝑖

4

𝑖=1

= 𝑥1 × 𝑥2 × 𝑥3 × 𝑥4



𝑥1 = 1.5 𝑥2 = 3.8 𝑥3 = 2.7

𝑛 =

∏ ____ = _____ + _____ + _____ = _______

𝑖=1

∏ 𝑥

3

𝑖=1

= 𝑥 × 𝑥 × 𝑥

∏ 𝑥

3

𝑖=1

= 𝑥 × 𝑥 × 𝑥 =      …        𝑥3 

𝑥



𝑓(𝑥) = 𝑥𝑘

√    

𝑓−1(𝑦) = √𝑦𝑘

42 = 16

4 = √16

𝑥 = √𝑥2

2 + 3 = 5

2 + 3 = 𝑥



3 × 𝑥 = 12 × (𝑥 − 3)

𝑥

Step #1 … divide both sides by 12 

3 × 𝑥 = 12 × (𝑥 − 3)           →             0.25 × 𝑥 = 𝑥 − 3

Step #2 … subtract 0.25 × 𝑥 from both sides 

0.25 × 𝑥 = 𝑥 − 3         →             0 = (0.75 × 𝑥) − 3

Step #3 … add 3 to both sides 

0 = (0.75 × 𝑥) − 3          →             3 = 0.75 × 𝑥

Step #4 … divide both sides by 0.75 

3 = 0.75 × 𝑥          →             4 = 𝑥

[
1 3

−2 4
] + [

4 −3
1 2

] = [
5 0

−1 6
]



[
1 3

−2 4
] × [

4 −3
1 2

] = [
7   
    

]

[
1 3

−2 4
] × [

4 −3
1 2

] = [
7 3
    

]

[
1 3

−2 4
] × [

4 −3
1 2

] = [
7 3

−4   
]

[
1 3

−2 4
] × [

4 −3
1 2

] = [
7 3

−4 14
]

𝑛

1 × 2 × 3 × … × 𝑛 = ∏ 𝑖

𝑛

𝑖=1

= 𝑛!

!

(1 x 4)  + (3 x 1) = 7 

(1 x -3) + (3 x 2) = 3 

(-2 x 4) + (4 x 1) = -4 

(-2 x -3) + (4 x 2) = 14 





𝑛 × (𝑛 − 1) × (𝑛 − 2) × … × (𝑛 − 𝑘) =
𝑛!

(𝑛 − 𝑘)!
= 𝑃𝑘

𝑛

𝑃𝑘
𝑛

𝑘 𝑛

𝑛!

(𝑛 − 𝑘)! 𝑘!
= (

𝑛
𝑘

) = 𝐶𝑘
𝑛

(
𝑛
𝑘

) 𝐶𝑘
𝑛  

𝑘 𝑛







𝐴

𝐴

Pr(𝐴) P(𝐴)

Pr(𝐴) = 1 𝐴

Pr(𝐴) = 0 𝐴

𝑆

𝑅 = Pr(𝑆)

𝐴



𝑋

∈

𝑋

{𝑋 ∈          ,           ,           ,           ,           ,            }

𝐴 𝐵

𝐴 𝐵 𝐴 𝐵



𝐴 𝐵

𝐴 𝐵



𝐴 𝐵

Pr(𝐴 ∪ 𝐵) = Pr(𝐴) + Pr(𝐵) − Pr(𝐴 ∩ 𝐵)



𝐴

𝐵

𝐴

𝐵

Pr(𝐴)

𝐴̅

Pr(𝐴̅)

Pr(𝐴 ∪ 𝐵)

Pr(𝐴 ∩ 𝐵)

𝐴 𝐵

𝐴

𝐵

Pr(𝐴)

𝐴̅

Pr(𝐴̅)

Pr(𝐴 ∪ 𝐵)

Pr(𝐴 ∩ 𝐵)



𝐵

𝐴 ∩ 𝐵 = ∅

∅

∅

∅

∅



𝐴 𝐵 𝐴 𝐵

Pr(𝐴 ∩ 𝐵) = Pr(𝐴) × Pr(𝐵)

Pr(𝐴 ∪ 𝐵) = Pr(𝐴) + Pr(𝐵) − Pr(𝐴) × Pr(𝐵)

… the 

fails if …

fails …

fails

AND …



𝐴

𝐵

𝐴

𝐵

𝐴 𝐵

𝐴

𝐵



𝐴

𝐴 𝐴

𝐵

𝐵

𝐵

𝐴 𝐵 𝐴 𝐵

Pr(𝐴 ∩ 𝐵) → 0 𝐴

𝐴 𝐵

Pr(𝐴 ∪ 𝐵) = Pr(𝐴) + Pr(𝐵) − Pr(𝐴 ∩ 𝐵)

Pr(𝐴 ∪ 𝐵) ≈ Pr(𝐴) + Pr(𝐵) 𝐴 𝐵

𝐴 𝐵 𝐴 𝐵

𝐴 𝐵



 the of … Pr(𝐴|𝐵)

Pr(𝐴 ∩ 𝐵)

𝐴 𝐵 𝐵 𝐴

𝐴 𝐵

Pr(𝐴|𝐵) = Pr(𝐴) 𝐴 𝐵

… of event 𝐴  
occurring 

… given event 𝐵 
occurred 



Pr(𝐴|𝐵)

𝑋

𝑋

𝑥1

𝐴

𝑥1



𝐴

𝑥1

𝐿

𝐴 𝑋 = 0.886 𝐿

𝑋 = 1.946

Pr(𝐴) = Pr(𝑋 = 0.886)

Pr(𝐿) = Pr(𝑋 = 1.946)

Pr( 𝑋 = 𝑥 )

… what this ‘random variable’ is … 
like ‘time to failure’ or ‘number 

of failures in one year’ 

… what the value of 
the random variable is 

for this event 



𝑋

Pr(𝑋 = 1) =
1

6

DISCRETE

AND is one of a set of  

specified values



CONTINUOUS

AND can occur  

over a number of intervals
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