Introduction to Probability



Why Randomness

Randomization. We allow a fair coin flip in unit time.

Why randomize??

* Deterministic algorithms offer little flexibility

 Randomness often enables to surprisingly simple & fast algorithms

Very important in computer science:

* Symmetry-breaking protocols, memory management, learr

iIng algorithms,

contention resolution, hashing, load balancing, cryptograp
theory

Gives insight in “real world” issues

* Polling, risk assessment, scientific testing, gambling, etc.

nic, Al, game



Probability Review

 Before we design/analyze randomized algorithms, we need a foundation in probability

 Plan: we'll start with some things you've likely seen before

 Will be a “review" of probabillity from Discrete Math

e Since each Math 200 differs, ensure everyone has same background
* Will move on to randomized algorithms and data structures:

* Hashing

o Skip lists

* Fingerprinting

* elC.



“Deathbed” Formulas

You should remember these even on your deathbed [MAB]

Extremely useful in probability
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