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Permutations 排列

Involution 退化，内卷

Counting tricks

Binominal coefficients choose (unordered) k elements from a list of n without 

repeats

Pascal’s triangle
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Partition problems

Plus version

Integer partitions

Interesting

Sample space subset
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Intersections, unions, complements

DeMorgan’s laws
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Axioms of probability | Inclusion-exclusion identity

*Famous hat problem_L4
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Conditional probability

Baye’s theorem

Independence 

Random variable Indicator

Cumulative distribution function

Gambler’s ruin

5



Copyright@Witty

Expectation of a discrete random variable

SUM OVER STATE SPACE

SUM OVER POSSIBLE X VALUES

linearity of expectation
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Variance

Let X be a random variable with mean µ

Y = X + b, Var[Y] = Var[X]

E[Ax] = aE[X], Var[aX] = a2Var[X]
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Bernoulli random variables

Number of heads is binomial random variable with parameters (n, p).
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Var[X] = λ
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N(t): random non-decreasing integer-valued function

time till first event

10



Copyright@Witty

Geometric random variables
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Geometric random variable expectation

Var[X] = q/p2
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Negative binomial random variable parameter
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Expectation of binomial random variable
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continuous random variable and probability density function

A famous paradox

15



Copyright@Witty

uniform random variable

E[X] = (α+β)/2
Var(X) = (β-α)2/12
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(Standard) normal random variable

E[X] = 0
Var(X) = 1

DeMoivre-Laplace Limit Theorem

？--Lecture 19
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Exponential random variables

Minimum of independent exponentials is exponential

Relationship to Poisson random 
variables
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gamma function Γ

Γ distribution

Cauchy distribution

19



Copyright@Witty

Beta distribution
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Joint probability mass functions

marginal distributions.
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Summing two random variables
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covariance and correlation
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Conditional expectation Conditional variance
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Moment generating functions
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characteristic function

Lecture27
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Central limit theorem
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Jensens inequality statement
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Markov chain
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Entropy

Noiseless coding theorem
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Martingale definition

Stopping time definition



Copyright@Witty
32

Doobs Optional Stopping Theorem

Risk neutral probability of outcomes known at fixed time T

布朗运动、伊藤引理、BS 公式（前篇） - 知乎
期权定价的魔法：Black-Scholes公式（一）_black scholes推导-CSDN博客
什么是Black-Scholes期权定价模型？ - 知乎
Etc…

https://zhuanlan.zhihu.com/p/38293827
https://blog.csdn.net/2401_83821075/article/details/143570134
https://zhuanlan.zhihu.com/p/510870596
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