
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 23: 11-10-21: https://youtu.be/fY7teGfgxsY (slides)
Lecture 24: 11/04/19: Poisson Random Variables, Exponential Function, Stirling's Formula, Dyadic Decomposition, CLT to Stirling:
https://youtu.be/_-aGxDkNLHY
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Plan for the day: Lecture 23: November 10, 2021:

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

• Theory of the Exponential Function 
• Stirling's Formula (Dyadic Decomposition) 
• Poisson Random Variables
• CLT to Stirling

General items.
• Power of differentiating identities
• Ability to use results in multiple ways

2

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






5



6

Crude upper/lower bounds for n!.
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Note (n+1)!/n! = n+1; let’s see what Stirling gives:
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Integral Test and the Poor Mathematician’s Stirling



Stirling’s Formula: Lower bound from Integral Test:
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Euler–Maclaurin formula
From Wikipedia, the free encyclopedia: https://en.wikipedia.org/wiki/Euler%E2%80%93Maclaurin_formula

https://en.wikipedia.org/wiki/Euler%E2%80%93Maclaurin_formula
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Poisson random variable: 
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g[x_, lambda_] := Exp[-lambda] lambda^(Floor[x])/ (Floor[x]!)
Plot[{g[x, 10], g[x, 20], g[x, 40], g[x, 80]},  {x, 1, 140}, PlotRange -> All]
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