
Section 6
continuous random variables :)



—Announcements—

PSet 4 due yesterday!

PSet 5 released, due 11:59pm Wednesday, August 5th

Midterm: everyone gets free +10 points!



Discrete vs Continuous 
Random var.



discrete

the range consists of 
finite/countably infinite 

values
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two “types” of 
random vars

continuous

the range consists of 
uncountably infinite values (for 

example time is not discrete)
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discrete

the range consists of 
finite/countably infinite 

values

PMF (prob. mass function)
pX(k) = P(X=k)

two “types” of 
random vars

continuous

the range consists of 
uncountably infinite values (for 

example time is not discrete)

PDF (prob. density function)
fX(k) != P(X=k)



discrete vs. continuous



Zoo of 
continuous RVs



Uniform RV (continuous version)
X~Unif(a, b) randomly takes on any real number between a and b

a b

f
X
(
k
)



Exponential RV
X~Exp(λ) tells how much time till a certain event happens 
(λ is the rate of time)

think of this as the “continuous version”
of the geometric distribution!

don’t confuse this with the Poisson
distribution just bc it’s related with
time, they’re very different!
(Poisson is number of events in a certain time frame)

FX(x) = P(X <= x) this is the integral of fX(x)



Normal/Gaussian RV
X~N(μ, σ^2)
Standard normal is Z ~ N(0, 1)

PDF:

Φ(z) = P(Z < z)
if Z ~ N(0, 1)

2. Standardize X~N(μ, σ2) to get 
Z = (X-μ)/σ ~ N(0,1)

3. Use Phi table to get appropriate 
value with Z =(X-μ)/σ

4. Solve for X

1. Find μ and σ2 of normal RV X

general strategy:



Closure of the Normal Distribution

Let X~N(μ, σ2). Then aX + b~N(aμ + b, b2σ2)

More closure for normal

Closure for Normal Distribution

Let X1,..,Xn be independent normal RVs with E[Xi]=μi and Var(Xi=σi
2).



Central Limit Theorem



Solution – Continuity Correction 

19



Content Review 
(Problem #1)



Problem 1a

If X is a continuous random variable, the probability that it takes 

on a particular constant is 0 since the support of X has infinite 

real values.



Problem 1b

We take the integral over the PDF over the appropriate range to 

get the CDF. Since the CDF is F(k) = P(X <= k), we take the 

integral from negative infinity up to k.



Problem 1c

We take the derivative of the CDF to get the PDF.



Problem 1d

True. This is by the definition of expectation for continuous 

random variables. Note the difference from the discrete case is 

that we’re using an integral instead of a summation, and we’re 

using density instead of pmf!



Problem 1e

True. This definition for variance applies regardless of whether 

X is discrete or continuous.



Problem 1f

The exponential random variable is from our zoo of continuous 

random variables, and represents the time (continuous) till the 

first success. Note that (b) is a Poisson random variable with 

parameter 𝛌!



Problem 1g

True. We can think of X - 5 as another random variable where 

we take the output of X and subtract 5 from it. Then the 

probability that X - 5 is zero is identical to the probability that X

is originally five.



Problem 1h

False. Note that P(X <= 5) = P(X = 5) + P(X < 5). But the first 

term is zero, so the probabilities are exactly equal. This holds 

for every continuous random variable.



Problem 1i

True. This follows by the closure of the normal distribution.



Problem 7



Problem 7 - Throwing a dart



Problem 9



Problem 9 - Will the battery last?



Problem 12



Problem 12 - Normal Questions



Problem 20



Problem 20 - Tweets



Thank you!
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