
Math/Stat 341: Probability: Fall ‘21 (Williams)

Professor Steven J Miller: sjm1@williams.edu

Homepage: 
https://web.williams.edu/Mathematics/sjmiller/
public_html/341Fa21

Lecture 24: 11-12-21: https://youtu.be/i0NX8vb9rWU (slides) 

11/06/19: CLT for random walk of fair coin tosses, intro to generating fns via sums Poisson rvs: 
https://youtu.be/kVBIVl9uDTU 1

mailto:sjm1@williams.edu
https://web.williams.edu/Mathematics/sjmiller/public_html/341Fa21/
https://youtu.be/i0NX8vb9rWU
https://youtu.be/kVBIVl9uDTU


Plan for the day: Lecture 2: November , 2021:

https://web.williams.edu/Mathematics/sjmiller/public_html/341Fa21/handouts/34
1Notes_Chap1.pdf

• Central Limit Theorem for fair coin
• Random Walks….
• Generating Functions
• Poisson Random Variables

General items.
• Power of Stirling’s Formula
• Intuition from Special Cases, but dangers…. (prime counting?)
• Finding good approach through algebra: Generating Functions
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https://web.williams.edu/Mathematics/sjmiller/public_html/341Fa21/handouts/341Notes_Chap1.pdf
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values = {10, 30, 50, 100};
For[numdo = 1, numdo <= Length[values], numdo++,

{
data[numdo] = {};
max = values[[numdo]];
For[n = 0, n <= max, n++,
data[numdo] = AppendTo[data[numdo], {n, Binomial[max, n]/2^max}]];
}];

ListPlot[{data[1], data[2], data[3], data[4]}, PlotRange -> All]
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We can see why this is useful for the Central Limit Theorem….

A sum of independent random variables is a convolution.

Thus when we are studying the sum that arises in the CLT we see the generating function of the sum is the product 
of the generating functions.

As the random variables are identically distributed it is just one generating function raised to a large power, which 
we have a Pavlovian response and take logarithms….

Sadly generating functions do not always exist and are not always the most accessible object to study, so we study 
cousins: the moment generating function (wanna guess what that gives!) and the characteristic function (this 
involves complex analysis, but unlike the other two will always exist in a neighborhood of the origin).
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