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CSE 312 Section 6



Administrivia



Announcements & Reminders

● Midterm
○ Grades released on Gradescope – check your submission to read comments

○ Regrade requests open and close after a week

● HW4
○ Was due Tuesday 7/25 @ 11pm

○ Late deadline Thursday 7/27 @ 11pm

● HW5
○ Due Tuesday 8/1 @ 11pm



Review & Questions



Review of Main Concepts

● Cumulative Distribution Function (CDF): For any random variable 𝑋, the CDF is defined as 

𝐹𝑋 𝑥 = ℙ 𝑋 ≤ 𝑥 .

○ Notice the CDF is monotonic (non-decreasing), i.e. if 𝑥 < 𝑦 then 𝐹𝑋 𝑥 ≤ 𝐹𝑋 𝑦

○ The CDF is bounded between 0 and 1.

● A Continuous RV is one for which the CDF is continuous everywhere.

○ Support is an uncountably infinite set.

● Probability Density Function (PDF) is defined as 𝑓𝑋 𝑥 =
d

d𝑥
𝐹𝑋(𝑥)

○ Implies that 𝐹𝑋 𝑥 = ℙ 𝑋 ≤ 𝑥 = ∞−׬

𝑥
𝑓𝑋 𝑡 d𝑡

○ ℙ 𝑎 ≤ 𝑋 ≤ 𝑏 = 𝑎׬

𝑏
𝑓𝑋 𝑡 d𝑡

○ 𝑓𝑋 𝑥 ≥ 0



Review of Main Concepts

● I.I.D: Random variables are “independent and identically distributed” if they are 

independent and have the same PDF/PMF

● For continuous random variables:

○ ℙ 𝑋 = 𝑥 = 0 ≠ 𝑓𝑋 𝑥

○ 𝐹𝑋 𝑥 = ∞−׬

𝑥
𝑓𝑋 𝑡 d𝑡

○ ∞−׬

∞
𝑓𝑋 𝑡 d𝑡 = 1

○ 𝔼 𝑋 = ∞−׬

∞
𝑡 ⋅ 𝑓𝑋 𝑡 d𝑡

○ 𝔼 𝑔 𝑋 = ∞−׬

∞
𝑔(𝑡) ⋅ 𝑓𝑋 𝑡 d𝑡



Exponential RV review

● An Exponential Random Variable is defined by a parameter 𝜆, the average number 

of incidents in a unit of time
○ The value of the RV is the time until the next incident 

● 𝑓𝑋 𝑥 = ቊ𝜆𝑒−𝜆𝑥 if 𝑥 > 0
0 otherwise

● 𝐹𝑋 𝑥 = ቊ1 − 𝑒−𝜆𝑥 if 𝑥 > 0
0 otherwise



Review



Review (cont.)



Review (cont.)



Continuity Correction

● To estimate probability that discrete RV lands in (integer) interval {𝑎, … , 𝑏}, 

compute probability continuous approximation lands in interval [𝑎 – ½, 𝑏 + ½]



Problem 1 - Will the battery last?



Problem 1
Suppose that the number of miles that a car can run before its battery wears out 
is exponentially distributed with expectation 10,000 miles. If the owner wants to 
take a 5000 mile road trip, what is the probability that she will be able to 
complete the trip without replacing the battery, given that the car has already 
been used for 2000 miles?



Problem 1 solution



Problem 2 - Normal questions



Question 2
(a) Let X be a normal random with parameters µ = 10 and 2 = 36. 

Compute P(4 < X < 16).

(b) Let X be a normal random variable with mean 5. If P(X > 9) = 0.2, 
approximately what is Var(X)?

(c) Let X be a normal random variable with mean 12 and variance 4. Find the 
value of c such that

P(X > c) = 0.10.



Problem 2



Problem 2 Solution



Problem 2 Solution



Problem 3 – Bad Computer



Problem 3



Problem 3 solution



Problem 3 solution



Problem 3 solution



Problem 3 solution
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