
Week 6
Random Variables Exercise

Dynamic Programming CodeX Tutorial

Distributions

Multiple Random Variables





Random Variables Recap
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Expected Value
and Variance Recap

(more details in last week’s slides)



Random Variables

(only holds for discrete random variables)
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Random Variables

“the expected quadratic distance of X from its own expected value”
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Exercise S7
Expected Value and Variance





DP CodeX Tutorial
Frog Feeding
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Bernoulli Distribution



Bernoulli Distribution



Binomial Distribution

“If I throw n = 25 coins, what is the probability that  
i = 10 land on heads”



“If I throw n = 25 coins, what is the probability that  i = 10 land on heads”

“(Anzahl Abfolgen mit x-mal Kopf) *

P[Spezifische Abfolge {K,Z,...,K} trifft ein mit genau x-mal Kopf]”

→

Binomial Distribution



Binomial Distribution



Poisson Distribution

“What is the probability that exactly i = 10 people suffer from a heart 
attack in an hour?”

▪ The expected number of heart attacks per hour is λ = 5 (not really)

▪ The number of time “instances” where a person could suffer a heart 
attack within an hour is essentially infinite n→∞ (informal)



Poisson Distribution

“What is the probability that exactly i = 10 people suffer from a heart 
attack in an hour?”

▪ The expected number of heart attacks per hour is λ = 5 (not really)

▪ The number of time “instances” where a person could suffer a heart 
attack within an hour is essentially infinite n→∞ (informal)



Poisson Distribution



Poisson Distribution



Poisson Distribution



Poisson Distribution

▪Case: λ = 1



Poisson Distribution

▪Case: λ = 1



Geometric Distribution

“I flip an unfair coin (p = 0.4) until it lands on heads. What is the 
probability that I need to wait exactly i = 10 flips until I succeed?”



Geometric Distribution

“I flip an unfair coin (p = 0.4) until it lands on heads. What is the 
probability that I need to wait exactly i = 10 flips until I succeed?”



Geometric Distribution
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Negative Binomial Distribution



Negative Binomial Distribution



Distributions



Multiple Random 
Variables



Multiple Random Variables
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Multiple Random Variables
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