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CSE 107 

Probability and Statistics for Engineers 

Information for Midterm 1 

 

Mean and Variance Formulas: 

 

𝐸[𝑎𝑋 + 𝑏] = 𝑎𝐸[𝑋] + 𝑏 

 

𝐸[𝑎1𝑋1 + 𝑎2𝑋2 + ⋯ + 𝑎𝑛𝑋𝑛] = 𝑎1𝐸[𝑋1] + 𝑎2𝐸[𝑋2] + ⋯ + 𝑎𝑛𝐸[𝑋𝑛] 
 

𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝑎2𝑉𝑎𝑟(𝑋) 

 

Baye’s Rule, Total Probability and Total Expectation Formulas: 

 

Let 𝐴1, 𝐴2, … , 𝐴𝑛 be events forming a partition of Ω, let 𝐵 ⊆ Ω be an event, and let 𝑋: Ω → ℝ be a 

random variable on Ω. 

 

𝑃(𝐴𝑖|𝐵) =
𝑃(𝐵|𝐴𝑖)𝑃(𝐴𝑖)

𝑃(𝐵)
         for each 𝑖 = 1, 2, … , 𝑛 

 

𝑃(𝐵) = ∑ 𝑃(𝐴𝑖) ⋅ 𝑃(𝐵|𝐴𝑖)

𝑛

𝑖=1

 

 

𝐸[𝑋] = ∑ 𝑃(𝐴𝑖) ⋅ 𝐸[𝑋|𝐴𝑖]

𝑛

𝑖=1

 

 

Summation Formulas: 

 

∑ 𝑎𝑟𝑘

𝑛−1

𝑘=0

= 𝑎 (
1 − 𝑟𝑛

1 − 𝑟
)      for any 𝑟 ≠ 1 

 

∑ 𝑎𝑟𝑘

∞

𝑘=0

= 𝑎 (
1

1 − 𝑟
)         for − 1 < 𝑟 < 1 

 

∑
𝑥𝑛

𝑛!

∞

𝑛=0

= 𝑒𝑥                         for any 𝑥 ∈ ℝ 

 

∑ 𝑘

𝑛

𝑘=1

=
𝑛(𝑛 + 1)

2
 

 

∑ 𝑘2

𝑛

𝑘=1

=
𝑛(𝑛 + 1)(2𝑛 + 1)

6
 



 2 

Discrete Random Variables: 

 

Discrete Uniform on {𝑎, 𝑎 + 1, 𝑎 + 2, … , 𝑏}, where 𝑎, 𝑏 ∈ ℤ 

 

𝑝𝑋(𝑘) = { 
1

𝑏 − 𝑎 + 1
     if 𝑎 ≤ 𝑘 ≤ 𝑏

0                      otherwise

 

 

𝐸[𝑋] =
𝑎 + 𝑏

2
            Var(𝑋) =

(𝑏 − 𝑎)(𝑏 − 𝑎 + 2)
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Bernoulli with parameter 𝑝 

 

𝑝𝑋(𝑘) = { 
𝑝             if 𝑘 = 1
1 − 𝑝     if 𝑘 = 0

 

 

𝐸[𝑋] = 𝑝                     Var(𝑋) = 𝑝(1 − 𝑝) 

 

 

Binomial with parameters 𝑛, 𝑝 

 

𝑝𝑋(𝑘) = { 
(

𝑛
𝑘

) 𝑝𝑘(1 − 𝑝)𝑛−𝑘        if 0 ≤ 𝑘 ≤ 𝑛

0                                       otherwise
 

 

𝐸[𝑋] = 𝑛𝑝                  Var(X) = 𝑛𝑝(1 − 𝑝) 

 

 

Geometric with parameter 𝑝 

 

𝑝𝑋(𝑘) = { 
(1 − 𝑝)𝑘−1 ⋅ 𝑝         if 𝑘 = 1, 2, 3, … …
0                                 otherwise

 

 

𝐸[𝑋] =
1

𝑝
                    Var(𝑋) =

1 − 𝑝

𝑝2
 

 

 

Poisson with parameter 𝜆 

 

𝑝𝑋(𝑘) = { 𝑒
−𝜆 ⋅

𝜆𝑘

𝑘!
         if 𝑘 = 0, 1, 2, 3, … …

0                      otherwise

 

 

𝐸[𝑋] = 𝜆                      Var(𝑋) = 𝜆 

 

 

 


