
Algorithms and Probability
Exercise Session 5

https://n.ethz.ch/~ahmala/anw





Different Ways of Picking Elements

1) Drawing 𝑘 cards from a deck of 𝑛 cards.
2) Choosing which 𝑘 items to buy from a store that has unlimited 

amounts of 𝑛 different items.
3) Rolling an 𝑛-sided die 𝑘 times.
4) The number of possible first 𝑘 places on a scoreboard of 𝑛 people



Can Ω(sample space) be infinite?  





Birthday Paradox
Assume that birthdays are distributed uniformly and independently at random over 
365 days of the year

Suppose we have m people in a room

What is the probability that there are (at least) two people who share the same 
birthday?

Alternatively, what is the probability that all m people have distinct birthdays?



consider “people” as balls. And “birthdays” as bins

throwing m balls into n bins

Calculate the probability that every ball falls into a distinct bin



Let A be the probability every ball fell into an empty bin



Let A be the probability every ball fell into an empty bin



Random Variables
Is a “random variable” random?

Is a “random variable” variable?



Random Variables
Deterministic (non-random) Function



Indicator Random Variable



Expected Value
Average outcome of a random variable



Linearity of Expectation
Sum of random variables is equal to the sum of their individual expected values, 
regardless of whether they are independent



Expected number of cards you should turn before finding an ace?
4 aces in total out of 52 cards



Fun(!) Time






