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CSE 312 Section 5

Continuous Random Variables



Administrivia



Announcements & Reminders

● HW3
○ Grades released on Gradescope – check your submission to read comments

○ Regrade requests open ~24 hours after grades are released and close after a week

● HW4
○ Due Tuesday 7/24 @ 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



Source: https://courses.cs.washington.edu/courses/cse312/23su/resources/distributions.pdf

Review of Main Concepts – Distributions

https://courses.cs.washington.edu/courses/cse312/23su/resources/distributions.pdf


Problem 1 – True or False



1 – True or False

Identify the following statements as true or false (true means always true). Justify your answer.

a) For any random variable 𝑋, we have 𝔼[𝑋2] ≥ 𝔼[X]2.

b) Let 𝑋, 𝑌 be r.v.s.  Then, 𝑋 and 𝑌 are independent if and only if 𝔼 𝑋𝑌 = 𝔼 𝑋 𝔼 𝑌 .

c) Let 𝑋~Bin(𝑛, 𝑝) and 𝑌~Bin(𝑚, 𝑝) be independent. Then, 𝑋 + 𝑌~Bin(𝑛 + 𝑚, 𝑝).

d) Let 𝑋1, … , 𝑋𝑛+1 be independent Ber(𝑝) r.v.s. Then, 𝔼 σ𝑖=1
𝑛 𝑋𝑖𝑋𝑖+1 = 𝑛𝑝2.

e) Let 𝑋1, … , 𝑋𝑛+1 be independent Ber(𝑝) r.v.s. Then, 𝑌 = σ𝑖=1
𝑛 𝑋𝑖𝑋𝑖+1 ~Bin(𝑛, 𝑝2).

f) If 𝑋~Ber(𝑝), then 𝑛𝑋~Bin(𝑛, 𝑝).

g) If 𝑋~Bin(𝑛, 𝑝), then 
 𝑋

𝑛
~Ber(𝑝).

h) For any random variables 𝑋, 𝑌, we have 𝑉𝑎𝑟 𝑋 − 𝑌 = 𝑉𝑎𝑟 𝑋 − 𝑉𝑎𝑟 𝑌 .



1 – True or False

Identify the following statements as true or false (true means always true). Justify your answer.

a) For any random variable 𝑋, we have 𝔼[𝑋2] ≥ 𝔼[X]2. True

b) Let 𝑋, 𝑌 be r.v.s.  Then, 𝑋 and 𝑌 are independent if and only if 𝔼 𝑋𝑌 = 𝔼 𝑋 𝔼 𝑌 . False

c) Let 𝑋~Bin(𝑛, 𝑝) and 𝑌~Bin(𝑚, 𝑝) be independent. Then, 𝑋 + 𝑌~Bin(𝑛 + 𝑚, 𝑝). True

d) Let 𝑋1, … , 𝑋𝑛+1 be independent Ber(𝑝) r.v.s. Then, 𝔼 σ𝑖=1
𝑛 𝑋𝑖𝑋𝑖+1 = 𝑛𝑝2. True

e) Let 𝑋1, … , 𝑋𝑛+1 be independent Ber(𝑝) r.v.s. Then, 𝑌 = σ𝑖=1
𝑛 𝑋𝑖𝑋𝑖+1 ~Bin(𝑛, 𝑝2). False

f) If 𝑋~Ber(𝑝), then 𝑛𝑋~Bin(𝑛, 𝑝). False

g) If 𝑋~Bin(𝑛, 𝑝), then 
 𝑋

𝑛
~Ber(𝑝). False

h) For any random variables 𝑋, 𝑌, we have 𝑉𝑎𝑟 𝑋 − 𝑌 = 𝑉𝑎𝑟 𝑋 − 𝑉𝑎𝑟 𝑌 . False



Problem 2 – Fun with Poissons



2 – Fun with Poissons

See full proof on solution pdf.



Problem 7 – Throwing a dart



Problem 5



Problem 5 Solution

x
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Problem 5 Solution



Problem 5 Solution



Problem 5 Solution



Problem 3 – Uniform2



Problem 3



Problem 3 Solution



Problem 3 Solution


	Slide 1: CSE 312 Section 5
	Slide 2: Administrivia
	Slide 3: Announcements & Reminders
	Slide 4: Review & Questions
	Slide 5: Review of Main Concepts
	Slide 6: Review of Main Concepts
	Slide 7
	Slide 8: Problem 1 – True or False
	Slide 9: 1 – True or False
	Slide 10: 1 – True or False
	Slide 11: Problem 2 – Fun with Poissons
	Slide 12: 2 – Fun with Poissons
	Slide 13: Problem 7 – Throwing a dart
	Slide 14: Problem 5
	Slide 15: Problem 5 Solution
	Slide 16: Problem 5 Solution
	Slide 17: Problem 5 Solution
	Slide 18: Problem 5 Solution
	Slide 19: Problem 3 – Uniform2
	Slide 20: Problem 3
	Slide 21: Problem 3 Solution
	Slide 22: Problem 3 Solution

