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- Probability Space: 4ifft
- probability events: 21RR
« classic probability
« combinatorial enumeration
« Kolmogorov’s axioms for probability
- inclusion-exclusion & Boole’s inequality
- conditional probability and independence: 23R}
- law of total probability
- Bayes law
« law of successive conditioning
« Schwatz-Zippel theorem

- Random Variables: 8iR A+

. discrete random variables: 21RHY
- random variables
- distributions of discrete random variables
- expectation, linearity of expectation
- entropy, Jensen’s equality

. balls and bins: 2iRHf
« birthday problem
« coupon collector
- stable marriage
« occupancy problem

- general random variables: 43RR
- continuous random variables
- probability density function
« joint distributions
- function of random variables
- variance and covariance
- correlation

- moment and deviation: 43R
- variance and moment



« Markov’s inequality
« Chebyshev’s inequality
« threshold phenomenon in Erdos-Renyi random graph
« 2-point sampling
- The probabilistic method: 8i% A+
. basic methods: 41/
- counting argument
- averaging principle
- alternations
- double counting: Sperner’s theorem, Erdos-Ko-Rado
. advanced methods: 41RAY
« min-cut
- conditional probability method
« Lovasz local lemma

- Concentration: 12iR A
- concentration in the limit: 23R
« law of large numbers (LLN)
- central limit theorem (CLT)
+ Le Cam’s theorem
« Chernoff bound: 23RH}
« moment generating function
- Bernstein’s proof of Chernoff-Hoeffding bound
- Chernoff bound applications: 2%y
» parameter estimation
- set balancing
- counting DNF
- martingales: 212/}
- martingales
« edge exposure martingales
- stopping times
- Wald’s equation
. concentration of measures: 412/
« Azuma’s inequality
- Doob sequence
- method of bounded differences
« Johnson-Lindenstrauss lemma

- Markov Chain: 12 R}
- basics & hitting/covering: 43Rt
« Markov chain and random walk
« ergodicity
- fundamental theorem of Markov chain
- hitting time and electric network
. cover time
- mixing time and coupling: 41
- total variation distance
+ mixing time
- coupling of random variables
« coupling lemma
card shuffling
- sample graph colorings
- expander graphs and conductance: 43R/



- spectral approach of mixing time
« expender graph

« graph spectrum

- Cheeger’s inequality
 conductance and canonical path
« sample matchings
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